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Objective: To explore the effect of nursing scheme based on efficacy theory 
combined with nutritional intervention on patients with multiple myeloma (MM) 
complicated with renal failure.

Methods: Ninety-two patients with MM complicated with renal failure in our 
hospital from April 2022 to April 2024 were randomly divided into control 
group (46 cases, using conventional nursing) and observation group (46 cases, 
using nursing scheme based on efficacy theory combined with nutritional 
intervention). The CDSES score of self-efficacy, CD-RISC score of resilience, 
CFS score of cancer-related fatigue, nutrition related indicators (ALB, Hb, PA) 
and FLIC score of quality of life were compared between the two groups.

Results: After the intervention, both groups showed increased CDSES and CD-
RISC scores, with the observation group significantly higher than controls. And 
the levels of ALB, Hb and PA in the observation group were significantly higher 
than those in the control group. Cancer fatigue scale (CFS) scores at T1, T2, and 
T3 were reduced from baseline (T0) in both groups; and the observation group 
was significantly lower than the control group. After the intervention, the scores 
of the four dimensions of good body and ability, good psychology, difficulties 
caused by cancer and good society of the two groups were significantly 
improved, and the scores of the observation group were higher than those of 
the control group; The scores of nausea dimension in the two groups were 
significantly lower than those before the intervention, and the control group 
decreased more than the observation group (p < 0.05).

Conclusion: The efficacy theory-based nursing plan combined with nutritional 
intervention benefits MM patients with renal failure. It improves self-efficacy 
and psychological resilience, reduces cancer-related fatigue, and enhances 
nutritional status and overall quality of life.
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1 Introduction

Multiple myeloma (MM), a malignant tumor originating from 
plasma cells, is often accompanied by osteolytic lesions, hypercalcemia, 
anemia, and other symptoms. It accounts for approximately 1.5% of 
all cancer cases and constitutes approximately 10% of hematologic 
malignancies (1). The immunoglobulins and their components (such 
as light chains) secreted by myeloma tumor cells can form casts that 
obstruct renal tubules. Additionally, as the cancer cells progress, they 
may infiltrate the kidneys, resulting in renal tissue damage and 
ultimately leading to renal failure (2, 3). The current clinical strategies 
for the treatment of multiple myeloma (MM) complicated with renal 
failure primarily rely on medications such as bortezomib and 
lenalidomide. These agents effectively delay disease progression by 
inhibiting the proliferation of myeloma cells. However, long-term 
pharmacological treatment is accompanied by complex side effects. 
Coupled with patients’ limited disease awareness and insufficient self-
management capabilities, these factors often lead to diminished 
confidence during treatment, fostering negative emotions such as fear 
and anxiety, which ultimately compromise therapeutic efficacy and 
quality of life (4). Consequently, there is an urgent need to explore 
effective nursing interventions and nutritional support programs to 
complement drug therapy, enhance patients’ self-efficacy and 
psychological resilience.

Efficacy theory, a psychological framework emphasizing the 
interaction between individual practice and cognition, posits that self-
efficacy—an individual’s belief in their ability to complete specific 
tasks or achieve goals—serves as a crucial driver for proactive 
behaviors when facing challenges (5). In oncology nursing, the 
application of efficacy theory aims to help patients build confidence 
in disease management and improve self-management capabilities 
through education, guidance, and support, thereby effectively 
addressing physical and psychological challenges during treatment. 
Nutritional intervention, as an essential component of comprehensive 
cancer care, plays an irreplaceable role in improving nutritional status, 
enhancing immunity, and alleviating treatment-related side effects. 
MM patients with renal failure frequently experience severe 
nutritional issues due to disease-related appetite loss and metabolic 
abnormalities exacerbated by treatment, further accelerating 
functional decline (6). Targeted nutritional interventions therefore 
seek to address patients’ dietary needs through scientifically designed 
meal plans to support physical recovery.

The integration of efficacy theory with nutritional interventions in 
MM-renal failure patient care demonstrates dual necessity: On one 
hand, efficacy theory-guided approaches enhance patients’ self-efficacy 
in disease management, strengthening their confidence to actively 
engage in treatment. On the other hand, nutritional interventions 

improve physiological reserves critical for recovery. These 
complementary strategies synergistically address patients’ physical and 
mental health needs, potentially providing comprehensive and 
personalized care to optimize quality of life and accelerate rehabilitation. 
For patients with renal failure, research suggests that a multidisciplinary 
approach to nutrition management should be provided by providing 
nutritional assessment and support, dietary counseling, management 
of comorbid conditions, and by maintaining an adequate dialysis dose 
and preserving residual renal function (7). Meanwhile, nurses should 
use multiple strategies based on self-efficacy theory to improve patients’ 
self-efficacy levels and self-management capacities to improve the 
health status of patients with renal failure (8). However, it has not been 
reported whether the efficacy theory-based nursing protocol combined 
with nutritional interventions can bring further clinical benefits to MM 
patients with renal failure. This study will therefore investigate the 
impact of an efficacy theory-based nursing protocol combined with 
nutritional interventions on MM patients with renal failure.

2 Materials and methods

2.1 General information

Between April 2022 and April 2024, 92 patients with MM renal 
failure were admitted to our hospital. They were randomly divided 
into a control group (46 cases, receiving routine care) and an 
observation group (46 cases, receiving therapeutic theory care 
combined with nutritional intervention) using the computer-
generated random number table method. Baseline characteristics 
showed no significant differences between the two groups (p > 0.05, 
Table 1).

2.1.1 Inclusion criteria
	 1.	 All patients met the diagnostic criteria for MM complicated by 

renal failure, as defined by the Diagnosis and Treatment 
Guidelines for Multiple Myeloma (2018 Edition) (9) and 
Clinical Guidelines for Chronic Renal Failure (3);

	 2.	 Ability to perform independent activities and cooperate with 
the study, including follow-up;

	 3.	 Diagnosis and treatment conducted at our hospital, with no 
prior chemotherapy or antitumor therapy before 
study initiation;

	 4.	 Availability of complete baseline medical records.

2.1.2 Exclusion criteria
	 1.	 Concurrent infections, hematological disorders, or 

other malignancies;

TABLE 1  Baseline characteristics comparison between groups.

Group n Gender [n (%)] Age 
(years)

BMI (kg/
m2)

Education 
(years)

Pathological Stage [n (%)]

Male Female I II III

Observation 46 29 (63.04) 17 (36.96) 54.2 ± 6.2 22.58 ± 1.79 9 ± 4 20 (43.48) 18 (39.13) 8 (17.39)

Control 46 30 (65.22) 16 (41.30) 56.0 ± 6.2 22.06 ± 1.97 10 ± 4 21 (45.65) 18 (39.13) 7 (15.22)

χ2/t – 0.047 −1.397 1.329 −0.666 0.091

P – 0.828 0.166 0.187 0.507 0.955

BMI, body mass index.

https://doi.org/10.3389/fnut.2025.1623692
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org


Liu et al.� 10.3389/fnut.2025.1623692

Frontiers in Nutrition 03 frontiersin.org

	 2.	 Cognitive impairment or psychiatric disorders;
	 3.	 Cardiac or cerebral insufficiency;
	 4.	 Comorbidities involving other plasma cell proliferative 

diseases, such as severe infections, anemia, hypercalcemia, etc.

This study was approved by the hospital ethics committee.

2.2 Methods

2.2.1 Control group
The control group received routine care, implemented as follows:

	 1.	 Dietary management: Provided a high-calorie, high-vitamin, 
low-salt, low-fat, high-quality low-protein, and easily digestible 
diet to reduce renal burden while meeting energy requirements.

	 2.	 Pain and fluid management: Conducted pain assessments twice 
daily (morning and afternoon) and adjusted pain management 
protocols based on results. Fluid intake and output were 
recorded every 4 h to maintain fluid balance.

	 3.	 Infection prevention:
	 •	� Performed ultraviolet (UV) irradiation disinfection of indoor 

air twice daily (30 min per session).
	 •	� Cleaned surfaces, furniture, and floors daily using chlorine-

containing disinfectant.
	 •	� Restricted visitor access and delivered weekly infection 

control education.
	 4.	 Condition monitoring:

	 •	� Recorded vital signs hourly, fluid balance, and body 
weight daily.

	 •	� Performed blood urea nitrogen (BUN) and serum creatinine 
tests twice weekly to evaluate disease progression.

	 5.	 Medication management:
	 •	� Provided medication guidance twice daily (morning and 

afternoon) to ensure adherence to prescribed regimens, with 
detailed documentation.

	 •	� Conducted monthly medication education sessions to 
enhance compliance.

	 6.	 Psychological support:
	 •	� Performed psychological assessments twice weekly to 

evaluate mental status and deliver tailored counseling.
	 •	� Encouraged family involvement in psychological care to 

foster a positive mindset.
	 7.	 Exercise guidance:

	 •	� Supervised light exercise (e.g., non-strenuous activities) 
under physician or nurse guidance, emphasizing gradual 
progression and avoidance of heavy lifting.

2.2.2 Observation group
The observation group received efficacy theory combined with 

nutritional intervention on the basis of the control group.

2.2.2.1 Efficacy theory nursing model

2.2.2.1.1 Intervention team formation
An intervention team was established, consisting of the head 

nurse, department director, nutritionist, attending physician, 

specialized nutrition nurse, psychologist, and assigned nurses. The 
head nurse served as the team leader, convening weekly meetings to 
discuss patient care progress and existing issues. The team leader 
organized monthly training sessions on nutritional care for MM with 
renal failure and efficacy theory. Assessments of patients’ physical/
mental status and self-efficacy were conducted to evaluate their 
confidence and capabilities in disease management, nutritional intake, 
and medical compliance. An intervention plan was formulated, with 
implementation supervised by assigned nurses.

2.2.2.1.2 Goal setting
Efficacy theory emphasizes setting clear, achievable goals for 

individuals and providing appropriate incentives and support during 
the process. In practice, the team collaborated with patients to set 
specific, realistic care goals—such as daily nutritional intake and 
exercise plans—based on self-efficacy assessments. Goals were 
designed to align with patients’ values and expectations while 
remaining feasible. Weekly evaluations ensured progress toward 
goal attainment.

2.2.2.1.3 Intervention plan implementation
Assigned nurses used animated videos, PPT presentations, and 

WeChat infographics to explain disease characteristics, treatment 
plans, and self-management strategies, enhancing patients’ knowledge, 
skills, and confidence. Patients were encouraged to self-monitor and 
report outcomes to visualize their progress. Psychologists conducted 
biweekly counseling sessions, employing positive communication to 
rebuild patients’ self-confidence and guide them toward autonomous 
self-management. Continuous positive feedback and support were 
provided. A family support and rehabilitation plan was co-developed 
with patients to strengthen their social support system. Monthly 
rehabilitation (exchange meetings) facilitated peer interaction, 
experience sharing, and emotional bonding to boost morale.

2.2.2.1.4 Feedback and adjustment
Complication rates and behavioral changes were assessed. The 

care plan was dynamically adjusted based on patient feedback and 
practical outcomes to ensure goal achievement.

2.2.2.2 Nutritional intervention

2.2.2.2.1 Nutritional assessment
Weekly evaluations of nutritional status—including weight, 

dietary habits, and biochemical indicators—were conducted to 
identify needs and issues.

2.2.2.2.2 Dietary planning
Personalized meal plans were tailored to patients’ nutritional 

requirements and clinical conditions. Recommendations included 
high-calorie, high-vitamin, low-salt, low-fat, and high-quality 
low-protein foods, while restricting phosphorus-, potassium-, and 
purine-rich items.

2.2.2.2.3 Nutritional support
Individualized support strategies were implemented. Patients 

with poor appetite or insufficient intake received daily oral 
nutritional supplements or intravenous support. Weekly monitoring 
guided adjustments to dietary plans. Patients were encouraged to 
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consume iodine-, iron-, calcium-, and vitamin-rich foods (e.g., kelp, 
laver, almonds, pork liver, walnuts) to enhance bodily functions, 
blood production, and immunity. Strict monitoring of salt, protein, 
and fluid intake was enforced, alongside calorie/nutrient 
supplementation (daily energy intake of 35 kcal/kg for patients on 
peritoneal dialysis <60 years and 30–35 kcal/kg for patients 
>60 years and daily protein intake of 1.2–1.3 g/kg) (10). Irritating 
foods were discouraged. Nutritional support continues until the 
patient reaches the terminal stage where they are unable to eat.

2.2.2.2.4 Education and communication
Weekly nutritional education sessions provided patients and 

families with detailed guidance on food selection, cooking methods, 
and nutrient importance. Open dialog was encouraged to address 
questions and suggestions, fostering two-way communication.

2.3 Observation indicators

2.3.1 Self-efficacy comparison
Self-efficacy was assessed using the Chronic Disease Self-efficacy 

Scale (CDSES) (11). Patients were evaluated before and after the 
intervention. Developed by psychologist Albert Bandura at Stanford 
University in the 1970s, the CDSES measures an individual’s 
confidence in their ability to execute specific behaviors in particular 
contexts and their belief in achieving goals within a defined domain. 
The scale comprises 33 items across four dimensions: general self-
management, task completion, problem-solving, and outcome 
achievement. Each item is scored from 0 to 10, with higher scores 
indicating stronger self-efficacy.

2.3.2 Psychological resilience comparison
The Connor-Davidson Resilience Scale (CD-RISC) (12) was used 

to assess psychological resilience before and after the intervention. 
Developed by Katherine M. Connor and Jonathan R.T. Davidson, this 
scale evaluates an individual’s capacity to adapt to adversity and stress. 
It includes 25 items across three dimensions (strength, tenacity, and 
optimism), each rated on a 0–4 scale. Higher total scores reflect 
greater psychological resilience and better stress-coping abilities.

2.3.3 Cancer-related fatigue comparison
Cancer-related fatigue was measured using the Chinese version 

of the Cancer-Related Fatigue Scale (CFS) (13), adapted from the 
original by Okuyama et al. (14). The scale contains 15 items across 
three dimensions (physical, emotional, and cognitive), with a total 
score of 60 points. Each item employs a 5-point Likert scale (1 = “not 
at all,” 2 = “a little,” 3 = “somewhat,” 4 = “quite a bit,” 5 = “extremely”), 
where higher scores indicate more severe fatigue. Scores were 
recorded and compared at baseline, 1 week, 1 month, and 3 months 
post-intervention.

2.3.4 Nutritional indicator comparison
Fasting blood samples (5 mL of antecubital venous blood) were 

collected in the morning and centrifuged to obtain serum. An automated 
biochemical analyzer was used to measure nutritional markers, including 
serum albumin (ALB), hemoglobin (Hb), and prealbumin (PA).

2.3.5 Quality of life comparison
The Functional Living Index-Cancer (FLIC) (15), developed by 

Schipper in 1984, was used to assess quality of life. This self-reported 
scale includes 22 items across five domains: psychological, physical, 
social functioning, cancer-related hardship, and nausea. Each item is 
scored from 1 to 7, with higher total scores indicating better quality of 
life. Patients rated each item based on their actual experiences.

2.4 Statistical analysis

All data in this study were analyzed using SPSS 22.0 software. 
Categorical data were expressed as n (%), and intergroup comparisons 
were performed using the chi-square test. Normally distributed 
continuous data were presented as mean ± standard deviation, with 
intergroup comparisons conducted via the independent t-test and 
intragroup pre- and post-intervention comparisons via the paired 
t-test. A p-value < 0.05 was considered statistically significant.

3 Results

3.1 Comparison of CDSES scores between 
groups before and after intervention

No significant differences were observed between the two groups 
before the intervention (p > 0.05). After the intervention, both groups 
showed increased scores in general self-management, task completion, 
problem-solving, and outcome achievement compared to baseline. 
However, the observation group demonstrated significantly higher 
scores than the control group (*p < 0.05) (see Table 2; Figures 1, 2 
for details).

3.2 Comparison of CD-RISC scores 
between the two groups before and after 
intervention

Before the intervention, there were no significant differences 
between the two groups in terms of strength, optimism, or resilience 
(p > 0.05). After the intervention, both groups showed an increase in 
CD-RISC scores compared to pre-intervention levels, with the 
observation group demonstrating significantly higher scores than the 
control group (p < 0.05) (see Table 3).

3.3 Comparison of CFS scores between the 
two groups at different time points

There was no difference in CFS scores between the two groups at 
the T0 time point (p > 0.05). However, at all post-intervention 
assessments (1 week, 1 month, and 3 months after the intervention), 
scores in both groups were lower than the pre-intervention T0 scores, 
with the observation group showing significantly lower scores 
compared to the control group (p < 0.05) (Table 4; Figure 2).
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3.4 Comparison of nutritional indicators 
between the two groups before and after 
intervention

Before the intervention, there were no statistically significant 
differences in nutritional indicators (ALB, Hb, PA) between the two 
groups (p > 0.05). After the intervention, levels of ALB, Hb, and PA 
in both groups increased compared to pre-intervention levels 
(p < 0.05), with the observation group exhibiting significantly higher 

levels of ALB, Hb, and PA than the control group (p < 0.05) (see 
Table 5).

3.5 Comparison of FLIC scores between 
the two groups before and after 
intervention

After the intervention, both groups showed significant 
improvements in scores across the four dimensions of physical well-
being and capacity, psychological well-being, hardship caused by 
cancer, and social well-being compared to pre-intervention levels, 
with the observation group demonstrating higher scores than the 
control group. In contrast, scores in the nausea dimension were 
significantly lower than pre-intervention levels in both groups, with 
the control group exhibiting a greater reduction compared to the 
observation group (p < 0.05) (see Table 6).

TABLE 2  Comparison of CDSES scores between the two groups before and after intervention.

Index Group n Before 
intervention

After intervention Paired 
t-value

Paired 
p-value

General self-

management

Observation group 46 3.74 ± 1.05 6.95 ± 1.32 −12.898 <0.001

Control group 46 3.45 ± 1.15 5.12 ± 0.99 −7.472 <0.001

Independent t-value – 1.242 7.512 – –

Independent p-value – 0.218 <0.001 – –

Completed self-

management

Observation group 46 3.23 ± 1.44 6.87 ± 1.20 −13.162 <0.001

Control group 46 3.58 ± 1.29 5.81 ± 1.50 −7.652 <0.001

Independent t-value – −1.219 3.722 – –

Independent p-value – 0.226 <0.001 – –

Coping with problems Observation group 46 3.79 ± 1.17 6.81 ± 1.04 −12.202 <0.001

Control group 46 3.59 ± 1.19 6.04 ± 1.27 −9.549 <0.001

Independent t-value – 0.800 3.185 – –

Independent p-value – 0.426 0.002 – –

Achievement effect Observation group 46 2.41 ± 0.51 5.96 ± 1.31 −15.943 <0.001

Control group 46 2.32 ± 0.47 5.02 ± 1.28 −13.433 <0.001

Independent t-value – 0.859 3.493 – –

Independent p-value – 0.393 0.001 – –

FIGURE 1

Comparison of CDSES scores between the two groups before and 
after intervention. Compared with control group, *p < 0.05.

FIGURE 2

Trends of CFS scores at different time points in the two groups. 
Compared with the control group, *p < 0.05. Compared with T0, 
ap < 0.05; compared with T1, bp < 0.05; compared with T2, cp < 0.05. 
T0, T1, T2, and T3 mean time points.
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4 Discussion

Multiple myeloma (MM), as a plasma cell malignancy, poses a 
severe threat to patients’ physical function due to its complex 
pathophysiological mechanisms. The challenge of treatment is 

significantly amplified when MM is complicated by renal failure. The 
clonal immunoglobulins produced by abnormal proliferation of MM 
cells not only impair normal bone marrow function but also damage 
renal function through tubular obstruction and toxic effects. 
Concurrently, hypercalcemia and elevated uric acid levels further 

TABLE 3  Comparison of CD-RISC scores between the two groups before and after intervention.

Index Group n Before intervention After intervention Paired 
t-value

Paired 
p-value

Strength Observation group 46 18.42 ± 2.37 26.36 ± 2.64 −15.184 <0.001

Control group 46 19.14 ± 2.49 22.24 ± 2.17 −6.376 <0.001

Independent t-value – −1.403 8.174 – -

Independent p-value – 0.164 <0.001 – –

Optimism Observation group 46 8.65 ± 1.29 13.75 ± 1.66 −16.430 <0.001

Control group 46 8.28 ± 1.29 11.58 ± 1.67 −10.592 <0.001

Independent t-value – 1.360 6.244 – –

Independent p-value – 0.177 <0.001 – –

Resilience Observation group 46 27.28 ± 3.65 41.95 ± 4.28 −17.705 <0.001

Control group 46 28.22 ± 3.64 36.79 ± 4.79 −9.653 <0.001

Independent t-value – −1.244 5.452 – –

Independent p-value – 0.217 <0.001 – –

TABLE 4  Comparison of CFS scores between the two groups at different time points.

Group n T0 T1 T2 T3

Before intervention 1 Week after 
intervention

1 Month after 
intervention

3 Months after 
intervention

Observation group 46 47.97 ± 2.42 45.13 ± 2.29a* 32.26 ± 2.32ab* 25.46 ± 1.57abc*

Control group 46 48.85 ± 2.63 46.18 ± 2.21a 35.74 ± 2.45ab 28.68 ± 1.79abc

t – −1.675 −2.224 −7.004 −9.195

p – 0.097 0.029 <0.001 <0.001

F – Ftime = 1801.339; Fgroup = 91.932; Ftime*group = 8.629

p – ptime<0.001; pgroup<0.001; ptime*group<0.001

Compared with the control group, ap < 0.05. Compared with T0, bp < 0.05. Compared with T1, cp < 0.05. Compared with T2, dp < 0.05. T0, T1, T2, and T3 mean time points.

TABLE 5  Comparison of nutritional indicators between the two groups before and after intervention.

Index Group n Before intervention After intervention Paired 
t-value

Paired 
p-value

ALB (g/L) Observation group 46 33.37 ± 4.52 49.71 ± 5.22 16.352 <0.001

Control group 46 33.41 ± 5.04 44.61 ± 6.03 10.375 <0.001

Independent t-value – 0.040 4.337 – –

Independent p-value – 0.968 <0.001 – –

Hb (g/L) Observation group 46 81.83 ± 7.52 114.01 ± 10.33 20.095 <0.001

Control group 46 82.28 ± 8.93 91.62 ± 11.23 4.282 <0.001

Independent t-value – 0.267 9.948 – –

Independent p-value – 0.790 <0.001 – –

PA (mg/L) Observation group 46 249.56 ± 21.09 338.83 ± 34.39 17.662 <0.001

Control group 46 251.32 ± 23.04 307.14 ± 35.24 8.464 <0.001

Independent t-value – 0.382 4.367 – –

Independent p-value – 0.703 <0.001 – –
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exacerbate renal deterioration (16, 17). These pathological changes not 
only restrict physiological functions but also profoundly impact 
patients’ psychological state and social functioning, leading to a severe 
decline in the quality of life for MM patients with renal failure (18).

Currently, although medications, chemotherapy, and hemodialysis 
play critical roles in managing MM with renal failure, challenges such 
as long-term chemotherapy resistance and poor adherence to 
hemodialysis cannot be  overlooked. Prolonged use of 
chemotherapeutic agents may induce drug resistance in tumor cells, 
limiting sustained therapeutic efficacy. While hemodialysis 
temporarily alleviates renal burden, its effectiveness heavily depends 
on patients’ regular participation and compliance, which may result 
in suboptimal outcomes and complications (19, 20). These factors 
impose high demands on patients’ self-management capabilities. 
Therefore, exploring a comprehensive nursing approach that enhances 
self-efficacy, improves psychological well-being, and optimizes 
nutritional status is imperative.

The core of the efficacy theory-based nursing model lies in 
establishing personalized, achievable care goals tailored to individual 
patient conditions and facilitating goal attainment through continuous 
motivation and support (21). In this study, the formation of a 
multidisciplinary intervention team enabled comprehensive physical 
and psychological assessments of patients, leading to individualized 
care plans. This patient-centered approach not only enhanced the 
precision and effectiveness of nursing interventions but also fostered 

effective communication between healthcare providers and patients, 
improving trust and engagement.

Goal setting is pivotal in the efficacy theory-based nursing model. 
Collaboratively establishing specific, achievable targets—such as daily 
nutritional intake and exercise plans—helped patients build 
confidence and accountability in disease management. These goals 
reflect patients’ values and expectations, motivating active 
participation in self-care. During implementation, diverse educational 
tools, including animated videos and PPT presentations, were utilized 
to explain disease characteristics, treatment protocols, and key self-
management strategies, significantly improving patients’ knowledge 
and self-management skills (22).

Nutritional intervention is equally vital for MM patients with 
renal failure. Disease progression and treatments often predispose 
patients to malnutrition, which compromises therapeutic efficacy and 
exacerbates fatigue and psychological distress. Personalized dietary 
plans were designed based on patients’ nutritional needs and clinical 
profiles, emphasizing high-calorie, high-vitamin, low-salt, low-fat, and 
high-quality low-protein foods while restricting phosphorus-, 
potassium-, and purine-rich items. These adjustments alleviated renal 
burden, met energy requirements, and optimized nutritional balance 
(23). Oral or intravenous nutritional supplements were provided for 
patients with poor appetite or inadequate intake. Nutritional education 
and regular communication with patients and families reinforced 
understanding and practical application of dietary management.

TABLE 6  Comparison of FLIC scores between the two groups before and after intervention.

Index Group n Before 
intervention

After intervention Paired 
t-value

Paired 
p-value

Somatic well-being 

and ability

Observation group 46 38.34 ± 7.22 46.38 ± 5.20 −6.127 <0.001

Control group 46 37.30 ± 7.54 41.96 ± 6.90 −3.096 0.003

Independent t-value – 0.676 3.466 – –

Independent p-value – 0.500 <0.001 – –

Psychological well-

being

Observation group 46 26.83 ± 3.52 34.01 ± 3.33 −10.047 <0.001

Control group 46 26.28 ± 3.28 31.62 ± 3.23 −7.874 <0.001

Independent t-value – 0.775 3.486 – –

Independent p-value – 0.440 <0.001 – –

Difficulties caused by 

illness

Observation group 46 13.61 ± 1.71 18.07 ± 2.19 −10.889 <0.001

Control group 46 13.16 ± 1.17 15.44 ± 2.01 −6.640 <0.001

Independent t-value – 1.477 6.001 – –

Independent p-value – 0.143 <0.001 – –

Social well-being Observation group 46 8.96 ± 0.89 12.46 ± 1.03 −17.430 <0.001

Control group 46 8.66 ± 0.96 10.76 ± 1.13 −9.630 <0.001

Independent t-value – 1.595 7.565 – –

Independent p-value – 0.114 <0.001 – –

Nausea Observation group 46 12.55 ± 1.09 9.35 ± 0.83 15.844 <0.001

Control group 46 12.32 ± 1.02 8.44 ± 0.72 20.941 <0.001

Independent t-value – 1.069 5.592 – –

Independent p-value – 0.288 <0.001 – –
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This study demonstrated that the efficacy theory-based nursing 
model combined with nutritional intervention significantly improved 
outcomes in MM patients with renal failure. Compared to the control 
group, the observation group exhibited notably higher self-efficacy 
(CDSES) and psychological resilience (CD-RISC) scores, indicating 
enhanced confidence in disease management. Cancer-related fatigue 
(CFS), a multidimensional condition involving physical decline, 
psychological distress, and social limitations, was significantly 
reduced in the observation group, suggesting effective alleviation of 
fatigue (24, 25). Nutritional markers, including ALB, Hb, and PA 
levels, were superior in the observation group, reflecting improved 
nutritional status. These enhancements likely bolstered immune 
function, treatment tolerance, and recovery. Additionally, the 
observation group scored higher across most quality-of-life domains 
(physical function, psychological well-being, and social interaction) 
except for nausea, which may relate to chemotherapy-induced 
gastrointestinal discomfort. These improvements underscore the 
holistic benefits of the intervention on patients’ physiological, 
psychological, and social well-being (26).

Despite these promising results, limitations exist. The relatively 
small sample size may restrict generalizability, necessitating larger-
scale studies to validate efficacy and safety. As a prospective study, 
long-term follow-up data are lacking to assess sustained impacts. 
Future research should extend follow-up periods to evaluate long-
term quality-of-life outcomes. Furthermore, while this study focused 
on the effects of efficacy theory-based nursing and nutritional 
interventions on self-efficacy, psychological resilience, fatigue, and 
nutritional status, deeper exploration of underlying mechanisms is 
warranted. Investigating interactions among these factors and their 
pathways to improving treatment outcomes and quality of life would 
provide valuable insights.

5 Conclusion

The efficacy theory-based nursing model combined with 
nutritional intervention demonstrates significant potential in 
enhancing self-efficacy, psychological resilience, nutritional status, 
and overall quality of life for MM patients with renal failure. These 
findings highlight the importance of integrating personalized care 
strategies and multidisciplinary collaboration in managing complex 
hematological malignancies.

Data availability statement

The original contributions presented in the study are included in 
the article/supplementary material, further inquiries can be directed 
to the corresponding author/s.

Ethics statement

The studies involving humans were approved by the Ethics 
Committee of Chongqing University Cancer Hospital. The studies 
were conducted in accordance with the local legislation and 
institutional requirements. Written informed consent for participation 
was not required from the participants or the participants’ legal 

guardians/next of kin in accordance with the national legislation and 
institutional requirements.

Author contributions

TL: Project administration, Writing – original draft, Methodology, 
Data curation. JLv: Writing  – original draft, Formal analysis, Data 
curation, Resources. LX: Data curation, Writing  – review & editing, 
Methodology. XZ: Writing – review & editing, Supervision, Data curation. 
QX: Methodology, Writing – review & editing, Validation. JLi: Writing – 
review & editing, Supervision. ZZ: Project administration, Supervision, 
Validation, Writing – review & editing. YL: Writing – review & editing, 
Validation, Supervision, Project administration.

Funding

The author(s) declare that financial support was received for the 
research and/or publication of this article. This work was supported by 
Chongqing Science and Health Joint Medical Research Sprint, Key 
Projects, and Major Projects (2025DBXM002), Chongqing Innovative 
Medical Device Application Demonstration Project 
(CQEIC2024MDAD-050), the Key Project of Chongqing Technology 
Innovation and Application Development Special Project 
(CSTB2024TIAD-KPX0031), Natural Science Foundation of Chongqing, 
China (CSTB2022NSCQ-MSX1150), Technological Innovation Project 
in Shapingba District of Chongqing, China (2024110). National Cancer 
Center Climbing Fund (NCC202422003) and Chongqing Municipal 
Scientific Research Institutions Performance Incentive Guidance Special 
Project (CSTB2024JXJL‐YFX0071).

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Generative AI statement

The authors declare that no Gen AI was used in the creation of 
this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or 
claim that may be made by its manufacturer, is not guaranteed or 
endorsed by the publisher.

https://doi.org/10.3389/fnut.2025.1623692
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org


Liu et al.� 10.3389/fnut.2025.1623692

Frontiers in Nutrition 09 frontiersin.org

References
	1.	Anguille S, Krekelbergh L. Decentralised, point-of-care CAR-T for multiple 

myeloma. Lancet Oncol. (2023) 24:828–30. doi: 10.1016/S1470-2045(23)00269-3

	2.	Cowan AJ, Green DJ, Kwok M, Lee S, Coffey DG, Holmberg LA, et al. Diagnosis 
and management of multiple myeloma: a review. JAMA. (2022) 327:464–77. doi: 
10.1001/jama.2022.0003

	3.	Callander NS, Baljevic M, Adekola K, Anderson LD, Campagnaro E, Castillo JJ, 
et al. NCCN guidelines® insights: multiple myeloma, version 3.2022. J Natl Compr 
Cancer Netw. (2022) 20:8–19. doi: 10.6004/jnccn.2022.0002

	4.	Sheykhhasan M, Ahmadieh-Yazdi A, Vicidomini R, Poondla N, Tanzadehpanah H, 
Dirbaziyan A, et al. CAR T therapies in multiple myeloma: unleashing the future. Cancer 
Gene Ther. (2024) 31:667–86. doi: 10.1038/s41417-024-00750-2

	5.	Gearhart MC. Mutual efficacy, self-efficacy, and collective efficacy theory: an 
examination of empowerment and activism. Soc Work. (2023) 68:192–200. doi: 
10.1093/sw/swad018

	6.	Xue HY, Wei F. TGF-β: an active participant in the immune and metabolic 
microenvironment of multiple myeloma: TGF-β in the microenvironment of multiple 
myeloma. Ann Hematol. (2024) 103:4351–62. doi: 10.1007/s00277-024-05843-4

	7.	Han SH, Han DS. Nutrition in patients on peritoneal dialysis. Nat Rev Nephrol. 
(2012) 8:163–75. doi: 10.1038/nrneph.2012.12

	8.	Su CY, Lu XH, Chen W, Wang T. Promoting self-management improves the health 
status of patients having peritoneal dialysis. J Adv Nurs. (2009) 65:1381–9. doi: 
10.1111/j.1365-2648.2009.04993.x

	9.	Kumar SK, Callander NS, Alsina M, Atanackovic D, Biermann JS, Castillo J, et al. 
NCCN guidelines insights: multiple myeloma, version 3.2018. J Natl Compr Cancer 
Netw. (2018) 16:11–20. doi: 10.6004/jnccn.2018.0002

	10.	Wang AY, Sea MM, Ng K, Kwan M, Lui SF, Woo J. Nutrient intake during 
peritoneal dialysis at the prince of Wales Hospital in Hong Kong. Am J Kidney Dis. 
(2007) 49:682–92. doi: 10.1053/j.ajkd.2007.02.257

	11.	Melin J, Fors A, Jakobsson S, Krabbe D, Björkman I. Self-efficacy to manage 
chronic disease (SEMCD) scale: translation and evaluation of measurement properties 
for a swedish version. Arch Public Health. (2023) 81:2. doi: 10.1186/s13690-022-01022-x

	12.	Connor KM, Davidson JR. Development of a new resilience scale: the Connor-
Davidson resilience scale (CD-RISC). Depress Anxiety. (2003) 18:76–82. doi: 
10.1002/da.10113

	13.	Haga K, Nakajima H, Sato Y, Akagashi K, Nitta T, Tobe M, et al. A case of general 
fatigue caused by enzalutamide that was evaluated using the cancer fatigue scale and 
overcome by switching to Nighttime treatment. Hinyokika Kiyo. (2019) 65:469–72. doi: 
10.14989/ActaUrolJap_65_11_469

	14.	Ye ZJ, Liang MZ, Zhang HW, Li PF, Ouyang XR, Yu YL, et al. Psychometric 
properties of the Chinese version of resilience scale specific to cancer: an item response 
theory analysis. Qual Life Res. (2018) 27:1635–45. doi: 10.1007/s11136-018-1835-2

	15.	Liu M. Utility analysis and calibration of QOL assessment in disease management. 
J Biopharm Stat. (2018) 28:1005–14. doi: 10.1080/10543406.2018.1467922

	16.	Rajkumar SV. Multiple myeloma: 2022 update on diagnosis, risk stratification, and 
management. Am J Hematol. (2022) 97:1086–107. doi: 10.1002/ajh.26590

	17.	Dimopoulos MA, Merlini G, Bridoux F, Leung N, Mikhael J, Harrison SJ, et al. 
Management of multiple myeloma-related renal impairment: recommendations from 
the international myeloma working group. Lancet Oncol. (2023) 24:e293–311. doi: 
10.1016/S1470-2045(23)00223-1

	18.	Almuhaysen LM, Alaa ABAA. A study on renal failure management in patients 
diagnosed with multiple myeloma. Cureus. (2023) 15:e47460. doi: 10.7759/cureus.47460

	19.	Vo JN, Wu YM, Mishler J, Hall S, Mannan R, Wang L, et al. The genetic 
heterogeneity and drug resistance mechanisms of relapsed refractory multiple myeloma. 
Nat Commun. (2022) 13:3750. doi: 10.1038/s41467-022-31430-0

	20.	Blankestijn PJ, Vernooij RWM, Hockham C, Strippoli GFM, Canaud B, Hegbrant 
J, et al. Effect of Hemodiafiltration or Hemodialysis on mortality in kidney failure. N 
Engl J Med. (2023) 389:700–9. doi: 10.1056/NEJMoa2304820

	21.	Jones TL, Edbrooke L, Rawstorn JC, Hayes SC, Maddison R, Denehy L, et al. Self-
efficacy, motivation, and habits: psychological correlates of exercise among women with 
breast cancer. Support Care Cancer. (2023) 31:584. doi: 10.1007/s00520-023-08040-7

	22.	Downer S, Berkowitz SA, Harlan TS, Olstad DL, Mozaffarian D. Food is medicine: 
actions to integrate food and nutrition into healthcare. BMJ. (2020) 369:m2482. doi: 
10.1136/bmj.m2482

	23.	MAE v d d S, Laviano A, Blanchard H, Jourdan M, Arends J, Baracos VE. Systematic 
review and meta-analysis of the evidence for oral nutritional intervention on nutritional and 
clinical outcomes during chemo(radio)therapy: current evidence and guidance for design of 
future trials. Ann Oncol. (2018) 29:1141–53. doi: 10.1093/annonc/mdy114

	24.	Kim J, Oh EG, Choi M, Choi SJ, Joo EY, Lee H, et al. Development and evaluation 
of myofunctional therapy support program (MTSP) based on self-efficacy theory for 
patients with obstructive sleep apnea. Sleep Breath. (2020) 24:1051–8. doi: 
10.1007/s11325-019-01957-6

	25.	Park EY. Psychometric properties of the caregiving difficulty scale in mothers of 
children with cerebral palsy. BMC Neurol. (2023) 23:237. doi: 10.1186/s12883-023-03264-w

	26.	Li D, Sun F, Yang Y. Effect of multidisciplinary cooperative continuous nursing and 
psychological nursing on multiple myeloma with a peripherally inserted central catheter. 
Future Oncol. (2024) 20:471–9. doi: 10.2217/fon-2023-0757

https://doi.org/10.3389/fnut.2025.1623692
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://doi.org/10.1016/S1470-2045(23)00269-3
https://doi.org/10.1001/jama.2022.0003
https://doi.org/10.6004/jnccn.2022.0002
https://doi.org/10.1038/s41417-024-00750-2
https://doi.org/10.1093/sw/swad018
https://doi.org/10.1007/s00277-024-05843-4
https://doi.org/10.1038/nrneph.2012.12
https://doi.org/10.1111/j.1365-2648.2009.04993.x
https://doi.org/10.6004/jnccn.2018.0002
https://doi.org/10.1053/j.ajkd.2007.02.257
https://doi.org/10.1186/s13690-022-01022-x
https://doi.org/10.1002/da.10113
https://doi.org/10.14989/ActaUrolJap_65_11_469
https://doi.org/10.1007/s11136-018-1835-2
https://doi.org/10.1080/10543406.2018.1467922
https://doi.org/10.1002/ajh.26590
https://doi.org/10.1016/S1470-2045(23)00223-1
https://doi.org/10.7759/cureus.47460
https://doi.org/10.1038/s41467-022-31430-0
https://doi.org/10.1056/NEJMoa2304820
https://doi.org/10.1007/s00520-023-08040-7
https://doi.org/10.1136/bmj.m2482
https://doi.org/10.1093/annonc/mdy114
https://doi.org/10.1007/s11325-019-01957-6
https://doi.org/10.1186/s12883-023-03264-w
https://doi.org/10.2217/fon-2023-0757

	Investigating the impact of an efficacy-based nursing program integrated with nutritional intervention strategies on the outcomes of multiple myeloma patients with renal failure
	1 Introduction
	2 Materials and methods
	2.1 General information
	2.1.1 Inclusion criteria
	2.1.2 Exclusion criteria
	2.2 Methods
	2.2.1 Control group
	2.2.2 Observation group
	2.2.2.1 Efficacy theory nursing model
	2.2.2.1.1 Intervention team formation
	2.2.2.1.2 Goal setting
	2.2.2.1.3 Intervention plan implementation
	2.2.2.1.4 Feedback and adjustment
	2.2.2.2 Nutritional intervention
	2.2.2.2.1 Nutritional assessment
	2.2.2.2.2 Dietary planning
	2.2.2.2.3 Nutritional support
	2.2.2.2.4 Education and communication
	2.3 Observation indicators
	2.3.1 Self-efficacy comparison
	2.3.2 Psychological resilience comparison
	2.3.3 Cancer-related fatigue comparison
	2.3.4 Nutritional indicator comparison
	2.3.5 Quality of life comparison
	2.4 Statistical analysis

	3 Results
	3.1 Comparison of CDSES scores between groups before and after intervention
	3.2 Comparison of CD-RISC scores between the two groups before and after intervention
	3.3 Comparison of CFS scores between the two groups at different time points
	3.4 Comparison of nutritional indicators between the two groups before and after intervention
	3.5 Comparison of FLIC scores between the two groups before and after intervention

	4 Discussion
	5 Conclusion

	References

