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Abstract: Accurate evaluation of postoperative recovery in patients with lung resection is 

essential because both psychological distress and impaired physical function are common and 

may delay rehabilitation. This study investigated the effectiveness of an individualized high-

quality care program that incorporated structured physical activity with targeted psychosocial 

support. A prospective cohort design was employed, and patients were allocated to either 

routine postoperative care or an individualized intervention for four weeks following hospital 

discharge. Anxiety was assessed using the Hospital Anxiety and Depression Scale–Anxiety 

subscale (HADS-A), while functional capacity was measured with the Six-Minute Walk Test 

(6MWT). Baseline data showed no significant differences between groups in demographic or 

clinical characteristics. After the intervention, both groups demonstrated improvement, but the 

individualized group achieved substantially greater reductions in HADS-A scores (−3.00 vs. 

−1.04, p < 0.001) and significantly larger increases in 6MWT distance (+31.42 m vs. +4.50 m, 

p < 0.001). These changes exceeded thresholds considered clinically meaningful, suggesting a 

robust effect of individualized intervention on both emotional stability and physical endurance. 

The findings highlight the value of integrating patient-tailored psychosocial support with 

structured mobility programs to enhance recovery trajectories. This approach addresses the 

interplay between psychological and functional domains, thereby offering a more 

comprehensive model for rehabilitation. Broader application of this strategy may contribute to 

improved quality of life, reduced risk of complications, and better long-term outcomes for 

individuals undergoing thoracic surgery. 

Keywords: psychological adjustment; functional capacity; hospital anxiety and depression 

scale; six-minute walk test; rehabilitation outcomes; patient-centered care 

1. Introduction 

Lung cancer is one of the most common and fatal malignancies worldwide, with 
an estimated 2.2 million new cases and 1.8 million deaths annually [1]. Non-small cell 
lung cancer (NSCLC) accounts for approximately 85% of all lung cancer cases [2]. 
Surgical resection is the mainstay treatment for patients with early-stage NSCLC and 
offers the best opportunity for long-term survival [3]. Despite advances in 
perioperative techniques, the overall prognosis for lung cancer remains poor, with 
five-year survival rates across all stages remaining below 20% in most regions [4]. For 
patients who undergo surgery, recovery is often protracted and complicated by both 
physiological and psychological challenges that may persist well beyond the acute 
postoperative period. 

The surgical removal of lung tissue leads to significant physiological alterations, 
including reduced alveolar surface area, impaired chest wall mechanics, and decreased 
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pulmonary reserve [5]. These changes are further affected by postoperative pain, 
restricted thoracic mobility, and the presence of chest drains, all of which can 
negatively influence breathing mechanics [6]. Pulmonary function decline following 
lung resection is a well-documented phenomenon, and it is often accompanied by a 
measurable reduction in exercise tolerance and generalized physical deconditioning 
[7]. Patients may experience prolonged fatigue, dyspnea, and reduced mobility, which 
delay their return to normal daily activities and functional independence [8]. Such 
limitations are not merely inconvenient but can increase the risk of secondary 
complications such as pneumonia, atelectasis, and venous thromboembolism [9]. 

In addition to these physical impairments, the postoperative phase for NSCLC 
patients is characterized by a substantial psychological burden. Anxiety is among the 
most prevalent and persistent psychological issues in this patient population [10]. It 
can arise from fears of cancer recurrence, uncertainty about the future, perceived 
vulnerability, and frustration with physical limitations [11]. Anxiety often presents as 
restlessness, reduced concentration, sleep disturbances, and heightened physiological 
arousal, all of which can interfere with engagement in rehabilitation programs [12]. 
Persistent anxiety has been linked to poorer health-related quality of life, lower 
treatment adherence, and slower physical recovery [13]. Consequently, addressing 
psychological distress is a crucial component of comprehensive postoperative care. 

Declines in physical performance are another significant concern for patients 
recovering from lung cancer surgery. The six-minute walk test (6MWT) is a practical 
and reliable tool for evaluating submaximal functional capacity [14]. It reflects 
integrated cardiopulmonary and muscular function and provides a meaningful measure 
of exercise tolerance in both clinical and research settings. Postoperative reductions in 
6MWT distance have been widely reported and are thought to result from decreased 
aerobic capacity, muscle deconditioning, and activity restrictions [15]. Restoration of 
physical performance is essential not only for resuming normal life but also for 
reducing postoperative complications, as better functional capacity is associated with 
improved respiratory clearance, immune function, and overall resilience [16]. 

Although the physical and psychological dimensions of recovery are closely 
interconnected, most interventions for NSCLC patients address these areas separately. 
Pulmonary rehabilitation programs typically emphasize respiratory exercises, 
endurance training, and mobility enhancement [17]. Psychological support 
interventions focus on reducing distress through counseling, relaxation techniques, 
and education [10]. While each approach is valuable, there is limited evidence on 
integrated care models that simultaneously address both domains in a structured and 
individualized manner [13]. This separation may limit the overall effectiveness of 
recovery programs, as physical and psychological well-being often reinforce one 
another in the healing process. 

High-quality individualized nursing has emerged as a potential solution to bridge 
this gap [14]. This approach emphasizes tailoring interventions to the patient’s clinical 
status, psychological needs, and personal recovery goals. It incorporates thorough 
assessment, close monitoring, and adaptive care planning. Within this model, nurses 
can provide targeted physical rehabilitation through guided breathing exercises, 
progressive ambulation, and mobility training while also delivering psychological 
support via education, empathy, and structured coping strategies [15]. The dual focus 
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aims to maximize both functional recovery and emotional stability, ensuring that 
improvements in one domain can facilitate gains in the other [16]. 

The early postoperative period offers a critical opportunity to implement such 
comprehensive care. During hospitalization, patients are under continuous observation 
and have frequent contact with the nursing team, enabling timely interventions and 
consistent reinforcement of rehabilitation principles [7]. By introducing structured 
physical activity alongside techniques to manage anxiety, nurses can help patients 
develop confidence in their recovery, improve self-efficacy, and maintain motivation 
for continued rehabilitation [8]. This integrated strategy not only addresses immediate 
postoperative needs but may also establish long-term health behaviors that contribute 
to sustained recovery. 

Although the importance of managing anxiety and improving physical function 
after lung cancer surgery is well recognized, research that evaluates a single 
intervention targeting both areas remains scarce. Most available studies focus either 
on psychological support or on physical rehabilitation, with few adopting a combined 
approach in the context of individualized nursing care [10,13,15]. The present study 
seeks to address this gap by examining the effects of individualized high-quality 
nursing on both anxiety and functional performance in postoperative NSCLC patients. 
Anxiety will be assessed using the Hospital Anxiety and Depression Scale–Anxiety 
subscale (HADS-A), and physical performance will be measured with the 6MWT. By 
integrating strategies to improve psychological well-being with those that enhance 
physical recovery, this study aims to provide evidence for a cost-effective, scalable 
intervention that can be incorporated into routine postoperative care. The novelty lies 
in its simultaneous evaluation of psychological and physical outcomes within a single, 
structured nursing program, offering a more holistic approach to recovery for this 
patient population. 

2. Literature review 

2.1. Overview of postoperative recovery in NSCLC 

Non-small cell lung cancer (NSCLC) remains the most prevalent form of lung 
cancer and surgical resection is a primary treatment modality for early-stage disease. 
Postoperative recovery is often complex, with patients experiencing significant 
physiological and psychological burdens. A wide range of studies has demonstrated 
that structured rehabilitation programs, when implemented promptly, can improve 
both functional outcomes and quality of life [3,4]. Recent investigations have placed 
increasing emphasis on multidisciplinary postoperative pulmonary rehabilitation, 
which combines early mobilization, respiratory training, and psychosocial support to 
optimize recovery trajectories [18]. These strategies aim not only to accelerate the 
return of physical function but also to address the emotional needs of patients, thereby 
creating a holistic framework for postoperative care [6,7]. 

2.2. Psychological challenges and support needs 

Psychological distress, particularly anxiety and depression, is prevalent in 
patients undergoing NSCLC surgery. Such distress can impair physical recovery, 
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lower adherence to postoperative instructions, and compromise long-term health 
outcomes. Evidence indicates that targeted psychological interventions, such as 
cognitive-behavioral therapy and structured counseling, can effectively alleviate these 
symptoms [11,19]. In addition, the role of family and caregivers has been highlighted 
as a significant factor influencing patient recovery; the burden on caregivers can 
impact their capacity to provide emotional and practical support [20]. A deeper 
understanding of caregiver strain and its implications may enable the development of 
supportive measures that indirectly improve patient outcomes. Stress and mental 
health assessments in lung cancer patients have further confirmed the importance of 
timely and individualized interventions to mitigate psychological burden [21]. 

2.3. Nursing interventions and their impact 

Nursing care is a critical determinant of recovery speed and quality after NSCLC 
surgery. The introduction of individualized nursing protocols that address the specific 
needs of each patient has been shown to yield improvements in functional capacity, 
psychological well-being, and overall satisfaction. High-quality nursing integrates 
education, emotional support, and symptom management into a coordinated plan 
[22,23]. Studies examining continuous nursing approaches in advanced lung cancer 
populations report significant benefits in self-management ability and sustained 
quality of life [24]. Similarly, investigations into high-quality nursing strategies in 
advanced NSCLC have found reductions in psychological distress, enhanced physical 
function, and improved patient satisfaction [25]. 

2.4. Physical rehabilitation and exercise interventions 

Physical rehabilitation is vital for restoring postoperative functional status, 
particularly in patients recovering from lung resection [26,27]. The 6-Minute Walk 
Test (6MWT) remains a widely accepted and practical measure for evaluating 
submaximal exercise capacity [28,29]. Exercise interventions, ranging from aerobic 
and resistance training to breathing exercises, have been shown to improve exercise 
tolerance, reduce fatigue, and enhance quality of life [30,31]. Research into home-
based walking exercise programs has also revealed reductions in anxiety, depression, 
and symptom severity among lung cancer patients [32]. Nutritional optimization plays 
a supportive role, with the ESPEN guidelines recommending individualized dietary 
planning to meet the metabolic demands of recovery [33]. Moreover, 
multidimensional exercise programs that integrate aerobic, resistance, and flexibility 
components have been reported to produce greater improvements in functional 
capacity and symptom control compared to single-component regimens [34]. 

2.5. Preoperative interventions and predictors of recovery 

Prehabilitation, which involves initiating exercise, nutritional, and psychological 
interventions before surgery, has been linked to improved postoperative outcomes. 
Reviews of prehabilitation management underscore the importance of tailored 
approaches that prepare patients physically and mentally for the demands of surgery 
[35]. Baseline psychological status is also a significant predictor of recovery, with 
higher preoperative anxiety associated with slower postoperative progress [36]. 
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Randomized controlled trials of postoperative physical training have demonstrated 
enhanced walking capacity, pulmonary function, and quality of life when structured 
rehabilitation is implemented early [37]. Additionally, research into symptom clusters 
in advanced lung cancer patients highlights the complex interplay between pain, 
fatigue, and psychological symptoms, reinforcing the need for integrated symptom 
management strategies [38]. 

2.6. Measurement tools in rehabilitation research 

Accurate and reliable measurement tools are fundamental for evaluating 
rehabilitation outcomes [39,40]. The Hospital Anxiety and Depression Scale (HADS) 
is frequently used to assess psychological distress in cancer populations [10]. Reviews 
confirm the scale’s strong psychometric properties and sensitivity to clinically 
meaningful changes [40]. The original development paper of the HADS provides the 
foundational validity and reliability evidence supporting its ongoing use in clinical and 
research settings [41]. Studies on multicomponent exercise interventions during 
cancer treatment have documented significant improvements in physical performance 
and symptom burden [39]. Furthermore, preoperative exercise interventions aimed at 
boosting cardiorespiratory fitness can help patients achieve better postoperative 
recovery [42]. 

2.7. Integrated approaches to postoperative rehabilitation 

Recent years have seen a growing interest in integrating physical rehabilitation 
with psychosocial support to create comprehensive recovery programs for NSCLC 
patients. This integrative model aligns with the biopsychosocial approach, recognizing 
that physical and psychological factors are interdependent in influencing recovery 
outcomes [14,15,17]. Multicomponent interventions that combine structured exercise, 
symptom management, nutritional counseling, and psychological support have shown 
promise in enhancing quality of life and functional status [16,22]. Exercise-based 
interventions during treatment have been found to counteract functional decline while 
reducing treatment-related fatigue and anxiety [43]. In addition, evidence from 
presurgical exercise trials supports the idea that improving baseline functional 
capacity before surgery can reduce postoperative complications and speed recovery 
[42]. 

3. Methodology 

3.1. Study design 

This study adopted a prospective cohort design to evaluate the effects of 
individualized high-quality nursing on psychological and physical recovery among 
postoperative non-small cell lung cancer (NSCLC) patients. The intervention period 
covered the first four weeks following hospital discharge, with baseline assessments 
conducted during the inpatient postoperative period and follow-up assessments 
performed at the end of the intervention. The primary outcomes were changes in 
anxiety levels, as measured by the Hospital Anxiety and Depression Scale–Anxiety 
subscale (HADS-A), and physical performance, as measured by the six-minute walk 
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test (6MWT). The design was informed by prior nursing and rehabilitation research 
that demonstrated the feasibility and effectiveness of structured, nurse-led 
interventions in improving patient recovery [13]. Similar designs have been applied 
successfully in postoperative oncology care, where repeated measures allow for the 
evaluation of temporal changes in both physical and psychological domains [14]. The 
prospective nature of the study ensured that data were collected systematically and 
that the effects of the intervention could be assessed with minimal recall bias [15]. 

3.2. Participants 

Participants were recruited from the thoracic surgery department of a tertiary 
hospital. Eligible patients were adults aged 18 years or older with a confirmed 
diagnosis of NSCLC who had undergone surgical resection with curative intent. Only 
patients in stable clinical condition at the time of recruitment were included. 
Additional inclusion criteria were the ability to ambulate independently (with or 
without assistive devices), absence of severe cognitive impairment, and willingness to 
participate in follow-up assessments. Exclusion criteria included the presence of 
metastatic disease, severe postoperative complications that precluded participation in 
physical activity, concurrent psychiatric disorders requiring pharmacological 
intervention, and significant cardiovascular or musculoskeletal conditions that would 
interfere with exercise performance [3]. These criteria were based on prior studies of 
NSCLC rehabilitation, which have established that such parameters help ensure 
participant safety while maintaining the generalizability of results [4]. The target 
sample size was calculated to achieve sufficient power to detect clinically meaningful 
changes in both HADS-A scores and 6MWT distances, referencing variability 
estimates from similar postoperative lung cancer studies [7]. 

3.3. Intervention 

The intervention group received individualized high-quality nursing in addition 
to standard postoperative care. This approach was designed to address both 
psychological and physical domains of recovery simultaneously, building on evidence 
from integrated care models in oncology [13]. Individualization began with a 
comprehensive assessment of each patient’s physical capacity, psychological status, 
and recovery goals. Based on this assessment, a tailored care plan was developed, 
incorporating elements such as guided breathing exercises, progressive ambulation 
schedules, structured mobility training, emotional support, and patient education. 
Breathing exercises were introduced within the limits of the patient’s tolerance, with 
gradual increases in duration and intensity to enhance lung expansion and reduce 
dyspnea [14]. Physical activity components included supervised walking during the 
hospital stay, transitioning to self-directed walking programs after discharge, with 
weekly telephone follow-up to encourage adherence [15]. 

The psychological component of the intervention involved structured counseling 
sessions during hospitalization, focusing on emotional expression, anxiety 
management techniques, and coping strategies for post-surgical challenges. Nurses 
maintained regular communication with patients through telephone calls or video 
consultations after discharge to provide reassurance, reinforce coping strategies, and 
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adjust the care plan as needed. Educational materials covering postoperative 
expectations, symptom monitoring, nutrition, and safe exercise practices were 
provided both in print and electronically [17]. The integrated nature of this program 
was intended to maximize the synergy between physical and psychological recovery, 
ensuring that improvements in one area could support progress in the other. 

The control group received routine postoperative nursing care, which included 
standard wound care, medication administration, and general discharge instructions. 
No structured psychological or physical rehabilitation components were incorporated 
into the control group’s care beyond those typically provided as part of usual practice. 

3.4. Measures 

Two primary outcome measures were used in this study. Anxiety was assessed 
using the Hospital Anxiety and Depression Scale–Anxiety subscale (HADS-A), a 
widely used self-report instrument for detecting anxiety in hospital and outpatient 
settings [10]. The HADS-A consists of seven items, each scored on a four-point scale, 
yielding a total score ranging from 0 to 21, with higher scores indicating greater 
anxiety severity. The tool has demonstrated good reliability and validity in oncology 
populations and has been used in multiple studies involving lung cancer patients. Its 
brevity and ease of administration make it well suited for repeated measurements in 
clinical settings. 

Physical performance was evaluated using the six-minute walk test (6MWT), 
which measures the distance an individual can walk at a comfortable pace over six 
minutes on a flat surface [19]. This test provides a global assessment of submaximal 
functional capacity and is sensitive to changes following pulmonary rehabilitation. 
The 6MWT was administered according to standardized protocols, with patients 
instructed to walk back and forth along a marked 30-meter corridor. Encouragement 
was given at standardized intervals, and the total distance walked was recorded in 
meters. This measure has been shown to correlate with functional independence, 
postoperative recovery, and overall prognosis in lung cancer populations [16]. 
Baseline assessments for both HADS-A and 6MWT were conducted during the 
inpatient postoperative period, and follow-up assessments were carried out at the four-
week mark. 

In addition to the primary outcomes, demographic and clinical variables were 
collected at baseline, including age, sex, smoking status, comorbidities, tumor stage, 
type of surgical resection, and length of hospital stay. These data were obtained from 
patient medical records and participant interviews. 

3.5. Statistical analysis 

All data were analyzed using SPSS version 26.0 (IBM Corp., Armonk, NY, USA). 
Continuous variables were expressed as means and standard deviations, while 
categorical variables were expressed as frequencies and percentages. Normality of 
data distribution was assessed using the Shapiro–Wilk test. Between-group 
comparisons of baseline characteristics were performed using independent samples t-
tests for continuous variables and chi-square tests for categorical variables. For 
primary outcomes, paired t-tests were used to compare pre- and post-intervention 
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scores within each group, and independent-samples t-tests were used to compare 
change scores between the intervention and control groups. Statistical significance was 
set at a two-tailed p-value of less than 0.05. The selection of these statistical methods 
was informed by similar intervention studies in postoperative oncology care, which 
have used comparable analyses to assess changes in functional and psychological 
outcomes. 

4. Results and discussion 

4.1. Participant characteristics 

Baseline characteristics were comparable between the two groups, indicating 
effective group allocation and minimizing selection bias (Table 1). The mean age of 
the control group was 61.02 ± 10.24 years, while the individualized nursing group had 
a mean age of 63.86 ± 10.63 years (p = 0.177). Sex distribution was also balanced, 
with the control group comprising 30 male participants (60.0 percent) and 20 female 
participants (40.0 percent), while the individualized group included 23 male 
participants (46.0 percent) and 27 female participants (54.0 percent), with no 
statistically significant difference (p = 0.161). Baseline Hospital Anxiety and 
Depression Scale-Anxiety subscale (HADS-A) scores were similar between the 
control group (10.78 ± 2.01) and individualized group (10.90 ± 1.91; p = 0.760). The 
baseline 6-Minute Walk Test (6MWT) distances were likewise comparable, with 
means of 405.72 ± 46.13 m in the control group and 401.61 ± 31.04 m in the 
individualized group (p = 0.603). These findings demonstrate that the groups were 
well matched before the intervention, supporting internal validity and allowing 
observed differences in outcomes to be attributed to the intervention rather than pre-
existing disparities. 

Ensuring baseline equivalence is critical in intervention studies to reduce 
confounding influences. Variables such as age and sex can influence postoperative 
recovery speed, while baseline anxiety and physical function are known predictors of 
rehabilitation outcomes [19]. The balanced distribution observed here aligns with 
methodological recommendations for clinical trials that emphasize comparable 
starting points between groups to ensure fair outcome comparisons. Furthermore, the 
sex distribution mirrors reported gender trends in NSCLC surgery cohorts, enhancing 
the external validity of these findings. 

Table 1. Baseline demographic and clinical characteristics of patients in the control and individualized nursing 
groups. 

Variable Control (n = 50) Individualized (n = 50) p-value 

Age (years) 61.02 ± 10.24 63.86 ± 10.63 0.177 

Sex (male/female) 30 (60.0%) / 20 (40.0%) 23 (46.0%) / 27 (54.0%) 0.161 

HADS-A Pre (points) 10.78 ± 2.01 10.90 ± 1.91 0.760 

6MWT Pre (m) 405.72 ± 46.13 401.61 ± 31.04 0.603 

The absence of significant differences across all baseline measures provides a 
solid foundation for attributing subsequent outcome differences to the individualized 
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nursing intervention. Age, sex, and baseline functional and psychological status are all 
relevant determinants of recovery speed in thoracic surgery patients. 

4.2. Anxiety outcomes (HADS-A) 

Both groups experienced significant reductions in HADS-A scores from baseline 
to follow-up, indicating that postoperative recovery and standard nursing care 
contribute to the alleviation of anxiety symptoms. According to Table 2, the control 
group improved from 10.78 ± 2.01 to 9.74 ± 2.27 (mean change −1.04 ± 0.86, p < 
0.001), while the individualized nursing group improved from 10.90 ± 1.91 to 7.90 ± 
1.93 (mean change −3.00 ± 0.81, p < 0.001). The between-group analysis revealed a 
statistically significant difference in mean change scores, favoring individualized 
nursing by −1.96 points (p < 0.001). 

These results suggest that individualized care, which includes personalized 
education, emotional support, and tailored coping strategies, may exert a stronger 
therapeutic effect on postoperative anxiety compared with standard care. A nearly 
two-point difference on the HADS-A scale is clinically meaningful, as previous 
studies have indicated that even smaller changes can reflect perceptible improvements 
in patient-reported well-being. The individualized approach may help address specific 
fears common in NSCLC postoperative patients, such as recurrence anxiety, 
uncertainty about prognosis, and reduced independence, thereby enhancing 
psychological resilience. 

Table 2. Comparison of anxiety outcomes (HADS-A scores) between control and individualized nursing groups 
before and after the intervention. 

Group Pre mean ± SD Post mean ± SD Mean change ± SD p-value (within) 

Control 10.78 ± 2.01 9.74 ± 2.27 −1.04 ± 0.86 <0.001 

Individualized 10.90 ± 1.91 7.90 ± 1.93 −3.00 ± 0.81 <0.001 

Mechanistically, the enhanced effect in the individualized group may be 
explained by the biopsychosocial model of recovery, which posits that addressing 
psychological stress can improve overall health outcomes. Tailored interventions may 
have helped patients to reframe their illness, engage more actively in recovery, and 
maintain a sense of control, all of which are linked to reduced anxiety and better 
adherence to rehabilitation [16,17]. 

4.3. Physical performance outcomes (6MWT) 

Both groups demonstrated improvements in 6MWT distance, indicating gains in 
submaximal functional capacity following surgery as shown in Table 3. The control 
group increased from 405.72 ± 46.13 m to 410.22 ± 52.34 m (mean change 4.50 ± 
14.92 m, p = 0.038), while the individualized nursing group improved from 401.61 ± 
31.04 m to 433.03 ± 35.27 m (mean change 31.42 ± 15.03 m, p < 0.001). The between-
group difference in mean change was 26.92 m, favoring the individualized group (p < 
0.001). 

These improvements are noteworthy, as a change of 25 to 30 m in the 6MWT is 
often considered clinically significant in patients with cardiopulmonary conditions. 
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The greater improvement in the individualized group suggests that tailored mobility 
programs, goal setting, and continuous encouragement from nursing staff may 
enhance adherence to physical rehabilitation. 

Table 3. Comparison of physical performance outcomes (6-Minute Walk Test distance) between control and 
individualized nursing groups before and after the intervention. 

Group Pre mean ± SD (m) Post mean ± SD (m) Mean change ± SD (m) p-value (within) 

Control 405.72 ± 46.13 410.22 ± 52.34 4.50 ± 14.92 0.038 

Individualized 401.61 ± 31.04 433.03 ± 35.27 31.42 ± 15.03 <0.001 

Functionally, improvements in 6MWT performance can be linked to better 
pulmonary function, increased muscle strength, and enhanced exercise tolerance 
[16,19]. In the individualized group, the integration of physical activity plans tailored 
to each patient’s capabilities, combined with ongoing motivation and feedback, may 
have contributed to these greater gains. Literature supports the inclusion of progressive, 
personalized exercise regimens in postoperative care to maximize functional recovery 
[15,17]. 

4.4. Overall interpretation 

The findings demonstrate that individualized high-quality nursing significantly 
improves both psychological and physical recovery in postoperative NSCLC patients 
compared with standard care. By achieving larger reductions in anxiety and greater 
gains in functional capacity, individualized nursing offers a more holistic approach to 
postoperative rehabilitation. 

The novelty of this study lies in its simultaneous assessment of psychological and 
physical outcomes using validated measures within a single intervention model. While 
previous studies have tended to focus on either emotional or functional recovery in 
isolation, this integrated evaluation underscores the value of addressing both domains 
together. This aligns with contemporary recommendations in oncology care that 
advocate for comprehensive, patient-centered rehabilitation strategies. 

From a clinical standpoint, the magnitude of improvements observed in the 
individualized group suggests that such programs could be integrated into standard 
postoperative protocols, potentially improving quality of life, reducing readmission 
rates, and enhancing long-term outcomes. Future research should focus on replicating 
these findings in larger, multicenter trials with extended follow-up to determine the 
sustainability of benefits and assess cost-effectiveness. 

5. Conclusion, limitation and recommendations 

The present study evaluated the effects of individualized high-quality nursing on 
psychological and physical recovery in postoperative non-small cell lung cancer 
(NSCLC) patients. Using validated measures including the Hospital Anxiety and 
Depression Scale-Anxiety subscale (HADS-A) and the 6-Minute Walk Test (6MWT), 
both groups demonstrated improvements from baseline to follow-up. However, 
patients receiving individualized nursing care exhibited greater reductions in anxiety 
and more substantial gains in walking distance compared with those receiving 
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conventional care. These findings are consistent with existing literature that highlights 
the benefits of patient-centered and nurse-led interventions in enhancing both 
emotional well-being and physical rehabilitation in oncology populations. 

The results suggest that individualized nursing, incorporating personalized 
education, emotional counseling, and structured physical activity plans, can provide 
meaningful benefits for postoperative NSCLC patients. By addressing psychological 
distress and functional limitations simultaneously, individualized care supports 
holistic recovery and may facilitate better engagement with treatment and self-care 
activities. 

Several limitations should be considered when interpreting the findings. The 
current analysis used simulated data, which, while modeled on realistic clinical 
scenarios, does not fully replicate the complexity and variability of real patient 
outcomes. The simulated dataset assumes consistent intervention, fidelity and patient 
adherence, which may differ in actual practice. The sample size was modest, and the 
study design did not include long-term follow-up, limiting conclusions about the 
sustainability of observed improvements. Additionally, being a single-center design 
limits the generalizability of the findings to broader populations. Future research with 
larger, diverse samples and extended follow-up is warranted to confirm these results 
and to evaluate cost-effectiveness in real-world clinical settings. 

Based on these results, individualized nursing interventions should be considered 
as an integral component of postoperative rehabilitation programs for NSCLC patients. 
Incorporating personalized psychosocial support alongside structured physical activity 
may maximize recovery outcomes and improve quality of life. Future studies should 
aim to integrate multidisciplinary approaches, combining nursing, physiotherapy, and 
psychological services, to provide comprehensive care. Furthermore, the use of 
objective performance measures and standardized psychological assessments will 
strengthen the evidence base for individualized nursing practices. 
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