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Abstract: Objective: To explore the clinical efficacy of individualized health education (IHE) and care mode based on 
magnetic resonance imaging (MRI) combined with Mini-Mental State Examination (MMSE) for lung cancer patients 
with brain metastases undergoing radiotherapy. Methods: This retrospective study involved 50 lung cancer patients 
with brain metastases. Patients were divided into a control group (n=25, conventional care) and an intervention 
group (n=25, individualized health education (IHE) care) according to their nursing model. Both groups underwent 
enhanced brain MRI scans. The patients were assessed using the Mini Mental State Scale (MMSE) before and at 1 
month after radiotherapy. At the same time, Montreal Cognitive Assessment (MoCA) was used to assess the degree 
of cognitive impairment in both groups before and after the intervention. Finally, the European Organization for 
Research and Treatment of Cancer (EORTC QLQ-C30) questionnaire was used to evaluate the overall health status 
and quality of life (QOL) (including physical function, emotional function, and social function) of the two groups of 
patients after radiotherapy. The patients’ self-care ability in daily life was assessed using Alzheimer’s Disease Col-
laborative Study Activities of Daily Living (ADCS-ADL). Results: Following intervention, there was no significant differ-
ence in MMSE total scores between the control and intervention groups (P > 0.05), or in physical function scores (P 
> 0.05). However, the intervention group had significantly higher overall QOL scores compared to the control group 
(P < 0.05), particularly in emotional and social function (P < 0.05). There was no significant difference in total MoCA 
scores between the two groups (P > 0.05), but the intervention group showed superior scores in visual-spatial, 
executive function, naming, and attention compared to the control group (all P < 0.05). Following intervention, the 
intervention group demonstrated better ADCS-ADL scores than the control group (P < 0.05). Conclusion: The IHE 
mode effectively improved emotional and social functions and enhanced QOL in lung cancer patients with brain 
metastases undergoing radiotherapy.
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Introduction

Globally, the incidence and mortality rates of 
lung cancer remain high, constituting a signifi-
cant public health concern. According to the  
latest statistics, approximately 1.5 million new 
cases of lung cancer are diagnosed each year, 
associated with 1.3 million deaths [1]. Notably, 
the brain is a frequent site of distant metasta-
sis for lung cancer, with an incidence ranging 
from 20% to 60% [2, 3]. These metastases 
cause a variety of symptoms including head-
ache, dizziness, nausea, seizures, visual im- 
pairment, gait disturbances, dysphasia, severe-

ly affecting patients’ quality of life and treat-
ment outcome [4, 5]. Currently, radiotherapy is 
one of the primary methods for treating lung 
cancer brain metastases. However, during ra- 
diotherapy, patients may experience exacerba-
tion of existing symptoms or even develop new 
health problems. In such circumstances, pro-
viding effective health education and nursing 
support is crucial [6]. Personalized health edu-
cation models, using a patient-centered nurs-
ing strategy that considers individual patient 
differences, have demonstrated positive out-
comes in clinical settings. By combining predic-
tive nursing approaches with health education 
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tools, it is possible to enhance patients’ treat-
ment experiences and outcomes [7, 8].

In terms of diagnosis, timely and accurate 
detection of lung cancer brain metastases is 
crucial for formulating treatment plans and 
assessing prognosis. In recent years, with ad- 
vancements in medical technology, magnetic 
resonance imaging (MRI) has emerged as a 
superior diagnostic tool compared to traditional 
computed tomography (CT) scans due to its 
high sensitivity and resolution for detecting 
brain metastases [9-11]. MRI not only provides 
detailed information about metastatic lesions 
such as their location, size, and presence of 
associated edema but also assesses the pres-
ence of tumor hemorrhage and compression  
of surrounding brain tissue [12-14]. Conse- 
quently, MRI plays a critical role in guiding tre- 
atment. Although local surgery combined with 
radiotherapy can significantly improve the prog-
nosis for most brain metastases patients, 
radiotherapy may also cause damage to brain 
tissue, affecting patients’ neurocognitive func-
tion [15-17]. Research indicates that lung  
cancer brain metastases primarily occur in  
the cerebral hemispheres, with severe cases 
spreading to the brainstem and cerebellum. 
This spread is closely linked to specific cogni-
tive impairments, such as memory decline, 
mood fluctuations, and decreased information 
processing ability [18-20].

The core components of the individualized 
health education (IHE) model include compre-
hensive assessment of patients to understand 
their health status, lifestyle habits, cognitive 
abilities, and their understanding and attitudes 
towards the disease. Based on the assessment 
results, personalized health education plans 
are formulated, covering disease knowledge, 
self-management techniques during treatment, 
and lifestyle adjustment recommendations. 
Multiple educational methods and tools are 
employed to enhance patient learning. Con- 
tinuous follow-up and assessment of patients’ 
learning progress and changes in health status 
are conducted, with educational plans adjust- 
ed as needed. The IHE model, by enhancing 
patients’ self-management ability and increas-
ing their active participation in treatment, can 
effectively improve patients’ treatment adher-
ence, thereby enhancing treatment outcomes 
and quality of life. However, despite the occur-

rence of varying degrees of cognitive impair-
ment in patients after radiotherapy, research 
on interventions targeting the neurocognitive 
function of radiotherapy patients through IHE 
remains relatively limited.

This study selected 50 lung cancer patients 
with brain metastases who underwent sched-
uled radiotherapy as the research subjects. 
MRI was utilized as the diagnostic tool, while 
the Mini-Mental State Examination (MMSE) 
and European Organization for Research and 
Treatment of Cancer Quality of Life Ques- 
tionnaire Core 30 (EORTC QLQ C30) were 
employed to evaluate the neurocognitive func-
tion and quality of life (QOL) of the patients. 
This study aimed to analyze the impact of the 
IHE model on the neurocognitive function and 
QOL of patients with lung cancer brain metas-
tases. Through the comprehensive assess-
ment conducted in this study, we provide fur-
ther evidence-based support and practical 
guidance for the comprehensive treatment  
and care of patients with lung cancer brain 
metastases.

Materials and methods

Research participants

In this retrospective study, 50 patients with 
lung cancer brain metastases (BMS) (35 males 
and 15 females, aged 48-77 years, average 
age (52.14±6.75) years) who were hospitalized 
in Sir Run Run Shaw Hospital of Zhejiang 
University from April 2019 to March 2022 and 
scheduled for radiotherapy were selected as 
the study subjects. The enrolled patients were 
sub-grouped into a control group (n=25) and an 
intervention group (n=25) according to their 
nursing protocols. No difference was observed 
in gender, age, or other baseline data between 
the two groups (all P > 0.05).

Inclusion criteria: 1) Lung cancer patients with 
brain metastases [21]; 2) Patients who under-
went the cognitive function test on time; 3) 
Patients with an age of 18 or above; 4) Patients 
with no history of brain surgery or brain radio-
therapy; 5) Patients with an expected survival 
time of more than 90 days.

Exclusion criteria: 1) Patients with a previous 
history of stroke, dementia, Parkinson’s dis-
ease, Alzheimer’s disease, or brain dysfunc-
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pay attention to social activities, life skills, and 
emotional changes. The education content cov-
ers the influence of different brain regions on 
cognitive function, such as the cerebral cor-
tex’s influence on language ability, the frontal 
lobe’s impact on personality and thinking abili-
ty, and the hippocampus on memory function. 
This approach aimed to deepen patients’ un- 
derstanding of the condition and improvement 
in self-management abilities.

IV. Personalized nursing and educational ac- 
tivities: during hospitalization, emphasis was 
placed on the diagnosis and treatment of high-
risk populations and home care, adopting early 
detection, intervention, and treatment mea-
sures, and emphasizing the importance of cog-
nitive exercises. By assessing the needs of 
patients and caregivers, appropriate educa-
tional tools and methods were selected to pro-
vide personalized education. Various educa-
tional materials and information frameworks 
were utilized, with regular updates to meet the 
social, psychological, and medical needs of 
patients. Guidance was provided on proper 
medication management and home environ-
ment modifications, such as adding handrails 
and bed rails, to reduce accidental injury [24, 
25].

V. Diet and nutrition: a balanced diet was advo-
cated, including an increased intake of high-
calorie, high-protein foods, along with the con-
sumption of fresh vegetables and fruits.

VI. Palliative care: efforts were made to reduce 
uncertainty in treatment decisions, provide 
psychological support, and manage pain.

VII. Social and economic support: supports 
were offered to economically challenged pa- 
tients, connecting them with community re- 
sources to aid in addressing their needs.

VIII. Continued follow-up: maintaining consis-
tent systematic follow-up to address patient 
concerns and proactively collaborate with 
patients to resolve issues.

Observational measurements

Mini Mental State Scale (MMSE) was utilized to 
assess cognitive impairment. Follow-up MRI 3 
months after nursing was conducted to ob- 
serve tumor changes in patients with brain 

tion, combined history of mental illness, per-
sonality disorder, intellectual disability, brain 
injury, or brain disease; 2) Patients with im- 
paired hearing/vision or unable to complete 
the study for other reasons; 3) Patients with 
other brain dysfunction; and 4) Patients who 
received other treatments that affected neuro-
cognitive function.

This study adhered to the principles outlined in 
the Helsinki Declaration and obtained approval 
from the Ethics Committee of the Sir Run Run 
Shaw Hospital, Zhejiang University.

Types of testing

The participants in control group only received 
routine nursing, which mainly included psycho-
logical counseling, real-time monitoring of dis-
ease process, and guidance on daily living 
activities. In the intervention group, MMSE was 
adopted to evaluate cognitive dysfunction, and 
IHE mode of nursing was given as follows: 

I. Assessment protocol: senior nurses (with 
over 5 years of experience in oncology radiation 
therapy) conducted evaluations before radio-
therapy, at the end of treatment, and at the 
first- and third-months post-treatment. MMSE 
is a tool for assessing cognitive function, includ-
ing orientation, memory, attention and numera-
cy, language, and visuospatial skills [21, 22]. It 
is scored on a scale of 0 to 30, with higher 
scores indicating better cognitive function, with 
24 to 27 indicating possible cognitive impair-
ment and 27 to 30 indicating normal cognitive 
function. QLQ-C30 is a questionnaire designed 
specifically for cancer patients to assess quali-
ty of life. It covers four areas of overall health 
status, physical function, emotional state, and 
social function, and provides a complete pic-
ture of the quality of life of cancer patients after 
treatment by comprehensively evaluating these 
aspects, helping the medical team to better 
understand the needs of patients and provide 
appropriate support.

II. MRI examination: enhanced MRI scan, axial 
and sagittal images were obtained.

III. Education on association between cogni- 
tive function and brain area function: targeted 
health education was conducted based on 
MMSE scores and MRI results, focusing on 
guiding patients and their primary caregivers to 
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metastases. The Chinese version of the 
Simplified European Organization for Research 
and Treatment of Cancer Quality of Life 
Questionnaire (QLQ-C30) was used to evaluate 
the overall health status and quality of life of 
both of the groups of patients after radiothera-
py. In addition, both groups of patients under-
went Montreal Cognitive Assessment (MoCA) 
and Alzheimer’s Disease Collaborative Study 
Activities of Daily Living (ADCS-ADL) assess-
ments three months after radiotherapy comple-
tion. These assessments were conducted by 
experienced doctors who also provided neces-
sary guidance and explanation to ensure under-
standing by patients and their families. Explicit 
consent was obtained from patients before the 
evaluations, and patients or their families were 
directly involved in completing the question-
naires to enhance the accuracy and reliability 
of the data.

MMSE is a simple tool for evaluating cognitive 
function, which covers several cognitive fields. 
The MMSE score ranges from 0 to 30, and the 
higher the score, the better the cognitive func-
tion. MMSE includes the following parts: A. 
Orientation: to assess the patient’s awareness 
of time and place. For example, patients are 
asked about the current date, season, place, 
and city. B. Memory: to evaluate short-term and 
long-term memory. For example, patients are 
asked to repeat a few words and then recall 
them again after a few minutes. C. Attention 
and calculation ability: to assess the patient’s 
attention and calculation ability by doing sim- 
ple calculations or memorizing numbers. D. 
Language ability: including language function 
tests such as naming objects, repeating sen-
tences, and writing ability. E. Visual spatial 
skills: to assess the cognitive ability of visual 
spatial relations by drawing figures or connect-
ing numbers. MMSE scores between 24 and  
27 indicate cognitive dysfunction, and between 
27 and 30 suggest normal cognitive function.

According to the criteria for evaluating thera-
peutic efficacy of solid tumors and interpreted 
jointly by two radiologists based on recent MRI 
results. (1) Lesion Control: The lesion shows 
shrinkage or disappearance, with stable or 
increased volume and maximum diameter. 
Contrast-enhanced MRI reveals smooth ring-
like, thin-walled ring enhancement or cystic 
changes overlapping with the original irradia-
tion site, without significant enhancement and 

no clinical deterioration. (2) Suspicious Pro- 
gression: The lesion exhibits homogeneous  
or heterogeneous, thick-walled enhancement, 
with increased peritumoral edema. Symptoms 
and signs can be alleviated with hormones and 
dehydrating agents. Follow-up shows reduced 
lesion enhancement, decreased edema, and 
the lesion gradually stabilizes. Wrinkling of the 
cyst wall forms a ring-like pattern, indicating 
actual lesion control. (3) Recurrence: The lesion 
shows homogeneous or heterogeneous, nodu-
lar enhancement, accompanied by significant 
enlargement of peritumoral edema. Follow-up 
shows increased lesion enhancement and en- 
larged edema area, with an increase in lesion 
volume.

QLQ-C30 is a questionnaire specifically de- 
signed to assess the quality of life of cancer 
patients. It covers multiple domains to evaluate 
overall health and functional status. A. Overall 
health scores: this section primarily assesses 
the patient’s general health status and quality 
of life. It typically includes evaluations of the 
patient’s overall health perception and satis-
faction with their quality of life, reflecting the 
patient’s overall feelings about their health sta-
tus. B. Body functions: body functions assess-
ment covers various aspects such as the se- 
verity of physical pain, daily activities (like walk-
ing and self-care abilities), sleep quality, and 
fatigue. These indicators help understand the 
patient’s physical functional status and health 
impairments. C. Emotional function: emotional 
function assessment focuses on the patient’s 
emotional state, including anxiety, depression, 
and emotional fluctuations. This evaluation pro-
vides insights into the impact of cancer and its 
treatment on the patient’s emotional health, as 
well as their ability to cope with emotions. D. 
Social function: the social function section 
assesses the patient’s performance in social 
interactions and daily social activities. It in- 
cludes the frequency and quality of interactions 
with family and friends, and how cancer affects 
their social life. Through comprehensive as- 
sessment across these four domains, the QLQ-
C30 questionnaire provides a holistic view of 
the quality of life of cancer patients post-treat-
ment. It helps healthcare teams better under-
stand patient needs and provide appropriate 
support.
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Table 1. Comparison of clinical data between the two groups

Item Control group 
(n=25)

Intervention 
group (n=25) P

Gender 0.193
    Men 17 18
    Women 8 7
Average age (years) 51.37±11.43 53.26±12.35 0.216
Number of intracranial metastases 0.146
    3 or higher 15 12
    < 3 10 13
Hypertension 2 1 0.552
Diabetes 1 3 0.297

MoCA is a tool used to assess mild cognitive 
impairment and is widely used for early diagno-
sis of various brain function disorders. It evalu-
ates the following domains: A. Visual spatial 
score: assess the patient’s performance in 
visual spatial relations and constructional abili-
ties. B. Executive function score: measure the 
patient’s abilities in planning, organizing, prob-
lem-solving, and flexible thinking. C. Naming 
and attention score: evaluate the patient’s abil-
ities in naming objects and sustaining atten-
tion. D. Speech language score: measure the 
patient’s fluency of speech and ability to com-
prehend complex language commands. E. Ab- 
straction score: assess the patient’s abilities in 
abstract thinking and reasoning. F. Delayed 
memory score: measure the patient’s ability to 
recall information after a period of time. G. 
Directional ability score: evaluate the patient’s 
ability in orientation to time and place.

ADCS-ADL is a standardized tool for evaluating 
patients’ self-care ability in daily life, paying 
special attention to the life skills of patients 
with mild to moderate cognitive impairment. 
ADCS-ADL includes the following aspects: A. 
Diet: whether the patient can eat independent-
ly or needs help? B. Dressing: whether the 
patient can dress independently or needs help? 
C. Personal hygiene: the patient’s self-care abil-
ity in personal hygiene such as bathing and 
brushing teeth. D. Telephone use: whether 
patients can make and receive calls indepen-
dently? E. Independence of other daily activi-
ties, such as shopping, cooking and cleaning. 
Each task has a corresponding scoring stan-
dard, and the higher the score, the better the 
daily living ability. Through these detailed as- 
sessments, we can fully understand the daily 

living and independence of 
patients.

Statistical analysis

SPSS 23.0 was used for sta-
tistical analysis. Measured 
data conforming to a normal 
distribution were expressed 
as (x±sd). Inter-group com-
parison was performed using 
independent sample t test, 
and a paired t-test was 
applied for the intra-group 
comparison before and one 

month after intervention. Statistical data were 
used by percentage (%) and χ2 tests. For pair-
wise comparison with α=0.05 test level, P < 
0.05 was considered significant.

Results

Comparison of clinical data between two 
groups

Table 1 shows the comparison of clinical data 
between the two groups. In the control group, 
there were 17 males and 8 females with a 
mean age of (51.37±11.43) years; there were 
15 cases with 3 or more intracranial metasta-
ses and 10 cases with fewer than 3 lesions. In 
the intervention group, there were 18 males 
and 7 females with a mean age of (53.26± 
12.35) years. There were 12 cases with 3 or 
more intracranial metastatic lesions and 13 
cases with fewer than 3 lesions. There were no 
significant differences (all P > 0.05) observed 
between the control and intervention groups in 
terms of gender, age, maximum lesion diame-
ter, number of intracranial metastases, cases 
of hypertension, or cases of diabetes.

MRI imaging findings

Two experienced diagnostic radiologists evalu-
ated the optimal delayed enhanced scanstage 
for the lesion. The results showed that no obvi-
ous lesions were observed in T1 phase. As the 
delay time increased, the contour of the lesion 
gradually became clearer, the degree of 
enhancement gradually increased, and the 
edges gradually became more obvious. The vis-
ible lesion with a size of 22x20 mm forms an 
increasingly enhanced contrast with the sur-
rounding brain tissue (Figure 1).
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Figure 1. MRI images of a 58-year-old male patient with adenocarcinoma of the left lung. A-E. Images from phases 
T1 through T5, respectively. The red arrows indicate the location of the lesion.

Figure 2. Comparison of MMSE scores. Figure 3. Comparison of total QLQ-C30 scores. Note: 
*P < 0.05, compared with before intervention value; 
#P < 0.05, compared with control group.

nursing. After nursing it was significantly higher 
in the intervention group compared to the con-
trol group (P < 0.05), as shown in Figure 4. As 
shown in Figure 5, there were no significant dif-
ferences in the body function scores between 
the two groups before and after nursing  
care (P > 0.05). As shown in Figures 6 and 7,  
there were no differences in emotional  
function scores and social function scores 
between the two groups before nursing care (P 
> 0.05). After nursing care, the scores in the 
intervention group improved (P < 0.05) and 
were superior to those of the control group (P < 
0.05).

Comparison of MoCA scores between the two 
groups

As shown in Figure 8, after intervention, there 
was no significant difference in the total score 
of MoCA between the two groups of patients (P 
> 0.05). The intervention group showed better 
visual space score, executive function score 
and naming and attention score than the con-
trol group (all P < 0.05); however, there was no 

Comparison of cognitive function between the 
two groups

Analysis of the MMSE scores revealed no sig-
nificant changes before and after patients re- 
ceived interventions (P > 0.05), and this was 
consistent across both control and intervention 
groups (P > 0.05). Details are shown in Figure 
2.

Comparison of QLQ-C30 between the two 
groups

Compared to before nursing, the post-inter- 
vention QLQ-C30 scores of the two groups 
increased greatly (P < 0.05). Initially, there were 
no significant differences in QLQ-C30 score 
between the groups before intervention. How- 
ever, the QLQ-C30 scores in the intervention 
group were significantly higher compared to the 
control group after nursing intervention (P < 
0.05), as shown in Figure 3.

Comparison of QOL between the two groups

There was no difference in the score of overall 
health status between the two groups before 
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Figure 4. Comparison of overall health scores. Note: 
*P < 0.05, compared with before intervention value; 
#P < 0.05, compared with control group.

Figure 5. Comparison of body functions.

significant difference in speech language sco- 
re, abstraction score, delayed memory score, 
or directional ability score between the two 
groups (all P > 0.05).

Comparison of ADCS-ADL scale scores be-
tween the two groups

As shown in Figure 9, there was no significant 
difference in ADCS-ADL scores between the 
two groups before the intervention (P > 0.05). 
After intervention, the score of the intervention 
group was higher than that of the control group 
(P < 0.05).

Discussion

With the development of MRI and computed 
tomography, the detection rate of lung cancer 
brain metastases (BMS) has also improved. 
Metastatic brain cancer typically originates 
from malignant tumors spreading to the brain 

parenchyma or meninges. The primary malig-
nant tumors are mostly lung cancer, and the 
brain metastatic lesions are usually located at 
the junction of gray and white matters, often 
manifesting as multiple metastases and a few 
single lesions [26]. Effectively controlling the 
progression of BMS and alleviating its clinical 
symptoms are of great significance for improv-
ing the quality of life of patients. The applica-
tion of MRI enhancement technology can 
improve the accuracy of detecting lung cancer 
brain metastases [27-29]. In our study, MRI 
enhancement had a high diagnostic detection 
rate for lung cancer brain metastases, which 
can accurately reflect the location, shape, size, 
number, and edema range of patients’ brain 
metastases, whether there was bleeding and 
the degree of bleeding, and the compression  
of surrounding brain tissue to provide a power-

Figure 6. Comparison of emotional function. Note: 
*P < 0.05, compared with before intervention value; 
#P < 0.05, compared with control group.

Figure 7. Comparison of social function. Note: *P < 
0.05, compared with before intervention value; #P < 
0.05, compared with control group.
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Figure 8. Comparison of MoCA scale scores. A. Total 
score; B. Visual space score; C. Executive function 
score; D. Naming and attention score; E. Speech lan-
guage score; F. Abstraction score; G. Delayed memo-
ry score; H. Directional ability score. Note: *P < 0.05, 
compared with control group. MoCA, Montreal Cogni-
tive Assessment.

Figure 9. Comparison of ADCS-ADL scale scores. 
Note: *P < 0.05, compared with control group. ADCS-
ADL, Alzheimer’s Disease Collaborative Study Activi-
ties of Daily Living.

ful basis for treatment choice. Also, post-ra- 
diotherapy MRI imaging of lung cancer brain 
metastases provided information regarding le- 
sion status, allowing observation of dynamic 
changes (progression/disease control/suspi-
cious progression) in the lesions.

In evaluating the clinical efficacy of radiothera-
py for brain metastases, it is critical to consider 
not only the patients’ progression-free survival 
but also their cognitive function, which can be 
evaluated by the MMSE score. The effects  
of radiotherapy on neurocognitive function in 
patients with BMS and its biological mecha-
nism are still controversial. Research [30]  
concluded that controlling the local lesions of 
BMS after whole brain radiotherapy could elimi-
nate micro-metastases and residual cancer 
cells, and significantly prolong survival. How- 
ever, while killing tumor cells, radiotherapy can 
also kill healthy cells surrounding the lesion, 
causing damage to the nervous system and 
leading to cognitive dysfunction. The challenge 
often lies in balancing tumor control with the 
risk of radiation-induced damage to the ner-
vous system. So far, the specific characteris- 
tics of cognitive dysfunction and self-efficacy 
associated with radiotherapy for brain tumors 
are not thoroughly defined [31-33]. Jia et al. 
[34] evaluated cognitive dysfunction in elderly 
cancer patients undergoing initial chemothera-
py and identified predictive factors for cogni- 
tive decline by using MMSE as the primary tool, 
similar to our study. The results indicated that 
MMSE was effective in detecting mild to mod-

erate cognitive impairment in an elderly popula-
tion. The findings of Jia et al. demonstrated that 
abnormal MMSE score at baseline was one of 
the independent predictors of cognitive decline 
during chemotherapy, highlighting the impor-
tance of MMSE in early detection and predic-
tion of cognitive changes. This study compared 
cognitive function between the intervention 
and control groups using MMSE, underscoring 
its utility in monitoring nursing effects. Overall, 
MMSE plays a crucial role in detecting and 
managing cognitive dysfunction in elderly pa- 
tients, aiding in the early identification of is- 
sues and implementation of appropriate inter- 
vention.

The Individualized Health Education (IHE) mo- 
del is a new nursing method that provides tai-
lored nursing based on the individual differenc-
es of patients [35, 36]. The use of video to dis-
seminate health knowledge allows patients to 
revisit the material as needed, enhancing their 
understanding of their treatment progression, 
boosting their engagement with the treatment 
process, and speeding up recovery. The inter-
net model combined with the action research 
method can provide better continuous care for 
patients [37]. In terms of clinical outcomes 
measured in this study, no significant differ-
ences were observed in MMSE scores between 
the control group and the intervention group 
immediately following the nursing interven-
tions, or at 1 and 3 months post-radiotherapy. 
However, QOL score and overall health status 
score showed significant improvement, espe-
cially in emotional and social functions. This 
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indicates that personalized health education 
and nursing can significantly improve QOL of 
patients.

The results of this study indicate that there 
were no significant differences in total MoCA 
score between the two groups, suggesting that 
IHE mode did not lead to immediate and signifi-
cant improvement in overall cognitive function. 
However, in terms of visual space score, execu-
tive function score, and naming and attention 
score, the intervention group outperformed the 
control group significantly, implying the effec-
tiveness of the IHE mode for specific cognitive 
domains, particularly those closely associated 
with everyday life skills. Personalized health 
education can selectively enhance patients’ 
partial cognitive abilities, possibly because the 
IHE mode stimulates these cognitive domains 
more directly through specific, targeted edu- 
cational activities and exercises. Additionally, 
based on the results of the ADCS-ADL scale, 
there were no significant differences in the self-
care ability for daily activities between the two 
groups before the intervention. However, three 
months after the intervention, the intervention 
group’s ability for self-care in daily activities 
was significantly superior to that of the control 
group. This finding underscores the value of the 
IHE mode in enhancing the daily life self-care 
abilities of patients with lung cancer brain 
metastases, which directly contributes to their 
overall quality of life and sense of self-efficacy. 
For patients with lung cancer brain metasta-
ses, maintaining or even improving indepen-
dence in daily activities is crucial for their qual-
ity of life and psychological well-being. The IHE 
mode is a beneficial intervention for these 
patients, facilitating improvement in certain 
key cognitive functions and daily life skills 
through personalized education and support. 
He et al. (2022) [36] investigated the effects of 
a 16-week dance program on symptom allevia-
tion and improvement of quality of life in breast 
cancer patients undergoing adjuvant chemo-
therapy. In terms of research objectives, this 
study aligns with our study in aiming to enhance 
symptoms and quality of life in cancer patients 
through specific interventions (dance program 
or personalized care). Both studies evaluated 
the impact of the intervention on patients’ qual-
ity of life, with significant improvement observ- 
ed in the intervention group, emphasizing the 
importance of personalized care interventions 
in enhancing the quality of life of cancer pa- 

tients. This demonstrates that personalized 
care interventions tailored to cancer patients’ 
specific needs and cultural background can 
effectively manage symptoms and enhance 
quality of life.

Conclusion

The IHE model can effectively improve the emo-
tional function and social function of lung can-
cer patients with brain metastases and improve 
the QOL. A limitation of this study is its relative-
ly small sample size, which may introduce cer-
tain biases in the results. Therefore, it is neces-
sary to continue collecting cases in subsequent 
stages to expand the sample size and confirm 
the research findings, providing new avenues 
for the care model of lung cancer brain metas-
tases (BMS). We plan to conduct prospective 
studies and incorporate additional clinical ob- 
servation indicators for analysis. This will help 
to comprehensively evaluate the effectiveness 
of nursing interventions and to further validate 
and optimize the care model we described.
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