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Objective: To identify latent classes of preoperative physical dysfunction in elderly patients with early lung cancer. To analyze the 
differences in demographic characteristics between different classes.
Methods: We invited elderly patients with early lung cancer who were scheduled for surgery at Shanghai Elderly Characteristic 
Hospital to participate in the study using a convenience sampling method. We took latent class analysis to divide elderly patients with 
early lung cancer into latent classes based on preoperative physical dysfunction features. Furthermore, we used single-factor analysis 
and multinomial logistic regression to investigate the influence variables of each latent class.
Results: The characteristics of preoperative physical dysfunction in elderly patients with early lung cancer can be divided into 
“Anxiety/depression emotion-poor sleep group” “Frailty of physical function group” “Pulmonary hypofunction-low activity tolerance 
group”. The distribution of age, chronic disease history, COPD history, smoking history and perceived social support level of elderly 
patients with early lung cancer in different potential categories were not the same, and the differences were statistically significant 
(P<0.05). The elderly lung cancer patients with chronic disease history and age ≥75 years were more likely to be classified as “frailty 
of physical function group”. The elderly lung cancer patients with COPD and smoking history were more likely to be classified into 
“pulmonary hypofunction-low activity tolerance group”. Elderly lung cancer patients with moderate or low degree of perceived social 
support were more prone to be grouped into “anxiety/depression emotion-poor sleep group”.
Conclusion: The variety of preoperative physical dysfunction seen in elderly patients with early lung cancer can be categorized into 
three latent classes. Medical professionals should create strategies for intervention for multiple patient populations with the goal of 
further enhancing their general state of life.
Keywords: elderly, lung neoplasm, preoperative physical dysfunction, latent class analysis, influence factors

Introduction
Lung cancer is a major cause of morbidity and mortality in the elderly.1 Also, before being diagnosed with lung cancer, 
patients frequently experience a decline in physical function.2 Due to frailty, inadequate physiologic reserve, multi-
morbidity, and functional impairment, elderly patients are slower to return to physical function and quality of life after 
lung cancer surgery than younger patients.3 This further impacts the elderly patient’s quality of life and dyspnea.

According to the guidelines, prehabilitation can enhance a patient’s preoperative functional reserve, then improve 
their capacity to tolerate surgical stress and trauma. It is particularly beneficial for elderly patients who had limited 
function before surgery.4 Prehabilitation entails the evaluation of patients’ physical, psychological, and nutritional 
functions prior to surgery so as to determine the functional baseline. Then identify abnormal body functions, and provide 
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targeted preoperative interventions. The aim of it is to improve the preoperative functional reserve of patients, surgical 
tolerance, perioperative morbidity, and postoperative complications.5

Current reported research confirms the efficacy of providing a set of prehabilitation measures on enhancing patients’ 
physical function and lowering postoperative complications.6,7 However, patient compliance will be greatly impacted by 
the short preoperative preparation duration and the objective resistance of interdisciplinary integration.8

Prehabilitation can be precisely applied if the heterogeneity of preoperative functional dysfunction in elderly 
individuals with early lung cancer can be characterized,9 thus will positively affect patient economic costs, optimize 
medical human resource allocation, increase patient compliance, and improve patient prognosis. Individuals and 
population heterogeneity can be classified using latent class analysis (LCA) based on their distinct response patterns 
to category salient variables.10 LCA can identify the characteristics of various patient categories and highlight particulars 
of each population group, making diagnosis and management easier.

As a result, this study investigates and analyzes the potential categories of preoperative physical dysfunction in 
elderly patients with early lung cancer in order to improve the identification of preoperative physical dysfunction and 
provide a foundation for the development of prehabilitation.

Methods
Study Participants
We employed convenience sampling to pick elderly patients at Shanghai Elderly Characteristic Hospital who had been 
treated for early lung cancer from January to June 2023. The inclusion criteria for patients were listed as follows: (1) age 
≥60 years old, (2) admission diagnosis was “pulmonary space-occupying lesion”, (3) surgery for pulmonary was planned, 
(4) endorsed the informed consent document. Following was a list of the exclusion criteria for patients: (1) The 
intraoperative pathological results were non-early lung cancer, (2) with severe mental disorders or mental illness, (3) 
with severe complications of other organs.

Study Instruments
The required data had been collected using a ten-part questionnaire. Among them, Part 1 and Part 2 were combined as 
demographic characteristics.

Part 1: General Information Questionnaire
Based on the literature research, the investigator self-designed this section, which comprised patient clinical data and 
sociodemographic information. The patient clinical data were mainly intraoperative pathological results. The socio-
demographic information included gender, age, education level, previous occupation, body mass index, chronic disease 
history, COPD history, smoking history, and alcohol consumption history.

Part 2: Perceived Social Support Scale (PSSS)
The scale was developed by Zimet’s team,11,12 which can be used to measure the perceived social support from within 
and outside the family, and the total score of the scale can be used to reflect the overall social support felt by the 
individual. PSSS of self-evaluation of a total of 12 items, each item all adopt 1~7 points scoring, which means strongly 
disagree to strongly agree. The scale dimensions were separated into three subscales: family support, friend support, and 
other support, with each component represented by the cumulative input points. Perceived social support scale scores for 
each item total score. The sum of total table and three subscales Cronbach’s α coefficients were 0.88, 0.91, 0.87, 0.85. 
The scale in Chinese hospital patients was investigated and studied for validity and reliability of evaluation. The whole 
table with three subscales had Cronbach’s α coefficients of 0.840, 0.818, 0.820, 0.813.13 In this study, the level of 
personal perceived social support was divided into medium-low support level (12~60 points) and high support level 
(61~84 points).

Part 3: Respiratory Function Related Indicators
The pulmonary function indexes of the patients were recorded by reviewing their pulmonary function test reports on 
admission. The evaluation index used in this study was the ratio of forced expiratory volume in one second to forced vital 
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capacity (FEV1/FVC), forced expiratory volume in one second as a percentage of predicted value (ppo FEV1), the ratio 
of diffusion lung capacity for CO as a percentage of predicted value (ppo DLCO) and peak expiratory flow (PEF).14 The 
classification of lung function indices was made with reference to Clinical Pulmonary Function and in relation to the 
purpose of the study.15 The FEV1/FVC ratio can indicate the presence of an airflow restriction, and less than 70% was 
abnormal. The ppo FEV1 reflected pulmonary ventilation dysfunction, less than 80% was abnormal. The ppo DLCO 
reflected pulmonary gas exchange dysfunction, less than 80% was abnormal. PEF less than 3L/s revealed that the 
patients’ sputum ability is poor, that they are prone to discharge clogging, that they require particular strengthening deep 
breathing exercises and coughing, as well as additional interventions to promote postoperative airway and alveolar 
drainage.

Part 4: Nutritional Function Related Indicators
According the electronic medical records of patients on admission hemoglobin values (HB) and albumin values (ALB) 
fill in the questionnaire survey results. According to the normal adult male hemoglobin is 120~160 g/L, female adult 
normal is 110~150g/L standard combined with clinical significance. This study shows that the men’s hemoglobin is less 
than 120g/L, and the women’s hemoglobin is less than 110 g/L as abnormal. According to the normal adult normal 
albumin is 35~50g/L in combination with clinical significance, this study labeled albumin less than 35g/L for the 
abnormal value of the need to pay attention to.

Part 5: Motor Function Related Indicators
The motor function tests include 6-minute walk distance (6MWD), Usual gait speed (UGS), 5-times sit-to-stand test 
(FTSST), timed up and go test (TUGT). Calculating 6 minutes walking distance based on clinical practice,16,17 

eventually to compare the results and the expected value. The value lower than the predicted value was abnormal. 
UGS and FTSST can be further assessment of elderly patients with physical function. UGS less than 1 m/s and FTSST 
greater than or equal to 12 seconds tipped physical function deterioration. TUGT more than 12 seconds indicates elderly 
patients had a high chance of a fall.4

Part 6: Frailty Phenotype Scale (FP)
Fried’s team designed the frailty phenotype scale, which is now widely utilized in the study of weak persons.18 The scale 
included five items: unintentional weight loss, self-reported exhaustion, decreased grip strength, slow walking speed, and 
low physical activity. Every indicator was calculated as 1 point, and the score range was 0~5 points. 0 points were 
considered as no frailty, 1~2 points were considered as pre-frailty, and 3 points and above were considered as frailty. The 
Cronbach’s α coefficient of the scale applied in the Chinese version was 0.93.19 In this study, physical frailty was defined 
as a score greater than or equal to 1.

Part 7: Nutritional Risk Screening (NRS-2002)
NRS2002 is recommended by Chinese Society of Enteral and Parenteral Nutrition as the preferred tool for nutritional 
status assessment in elderly inpatients.20 The scale included three dimensions: age, severity of disease and nutritional 
impairment.21 Above 70 years old was assigned 1 point, and age ≤70 years old was assigned 0 point. The severity of 
illness and nutritional impairment status were scored on a three-point scale (0~3 points), with a total score of 0~7 points, 
and a score ≥3 points indicates that the patient is at nutritional risk and should be initiated to develop a nutritional 
treatment plan.

Part 8: Miniature Cognitive Status Assessment Scale (Mini-cog)
The miniature cognitive status assessment scale was developed to test geriatric cognitive function. Two cognitive tests 
were included in the miniature cognitive state assessment scale: a three-word memory recall test and a sketch the clock 
exam. In the three words test, 1 point was awarded for each accurate word, 2 points for the clock drawing test, and 0 
points for any or all faults. The score of Mini-cog equal to 5 was regarded to be in the normal group, while less than 5 
was thought to be at risk of cognitive impairment.
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Part 9: Hospital Anxiety and Depression Scale (HADS)
The hospital anxiety and depression measure created in 1983 by Zigmond et al which consisted of fourteen items total 
and can be divided into anxiety and depression dimensions.22 The scale score was as follows: 0~7 represented no 
symptoms; 8~10 indicated suspicious symptoms; and 11~21 represented certain symptoms. The final scale score in this 
study was split into 8~21 as potentially symptomatic and 0~7 as asymptomatic. According to a survey, the Chinese 
version of the scale had a Cronbach’s α coefficient of 0.879, 0.806, and 0.806 for the overall scale, depression, and 
anxiety aspects.23

Part 10: Pittsburgh Sleep Quality Index (PSQI)
The seven elements of the index were developed in 1989 by Dr. Buysse’s team and include subjective sleep quality, sleep 
latency, sleep duration, sleep efficiency, sleep disturbance, hypnotic medicine, and daytime dysfunction.24 The Likert 
scale is used to rate this scale. Total scores can range from 0~21, with a score of greater than 7 denoting poor quality of 
sleep. The English version of this scale has an overall reliability rating of 0.83, which suggests a high level of internal 
consistency. Additionally, the Chinese version’s consistency coefficient was 0.845.25

Data Collection
The data was gathered by graduate students studying clinical medicine and nursing. Patient clinical data were acquired by 
investigating electronic medical records, while sociodemographic information was obtained by engaging patients and 
their families. Both students were able to assist patients in cooperating with data collection in a very consistent manner 
after attending the corresponding training.

Statistical Analyses
The latent class model was established using Mplus8.3 in accordance with the model fitting assessment index.26 Log 
likelihood (LL), Akaike information criterion (AIC), Bayesian information criterion (BIC) and adjusted Bayesian 
information criterion (aBIC) are smaller values indicated better model fit. LoMendell-Rubin (LMR) and Bootstrapped 
likelihood ratio test (BLRT) were used to compare the model fitting differences. Its corresponding P values indicates that 
the k category model outperforms the k−1 category model. The accuracy with which the model could place individuals in 
the appropriate group was assessed using entropy. The values were on a range from 0 to 1, with 1 denoting greater 
classification accuracy. Entropy more than 0.80 was considered as high classification accuracy of the model.

For statistical analysis, SPSS 20.0 software was used. Count data were reported as frequency, percentage, or 
percentage, with the chi-square test used to compare groups. Multinomial logistic regression was used to investigate 
the influencing factors of potential categories of preoperative physical dysfunction characteristics in elderly patients with 
early lung cancer, using demographic characteristics as independent variables and LCA classification results as depen-
dent variables. All tests were two-sided, with a P value of less than 0.05 considered statistically significant.

Results
Participants’ Demographic Characteristics
There were 248 participants in this study. Weed out unable to complete the questionnaire because preoperative examination 
of 9 cases, recycling questionnaire, total of 239 cases. According to the postoperative pathology evaluation, 12 individuals 
with non-early lung cancer were excluded, leaving 227 patients. Demographic Characteristics of elderly patients with early 
lung cancer are shown in Table 1. The occurrence of preoperative physical dysfunction is shown in Table 2.

Identification of Preoperative Physical Dysfunction Characteristics Subgroups
Latent class analysis was performed on the abnormal values of preoperative physical dysfunction with incidence ≥40%.27 In this 
study, ppoFEV1, ppo DLCO, ALB, 6MWD, FTSST, TUGT, FP, HADS, and GSDS were included for latent class analysis. 
Starting from one class and increasing the number of classes in turn, a total of five latent classes were fitted. When three 
categories were retained, BIC reached the minimum, entropy was ideal, and LMR and BLRT both reached a significant level 
(P<0.05). Moreover, BIC began to increase when four classes were retained, and LMR did not reach a significant level (P>0.05). 
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Therefore, three potential categories were selected for classification based on comprehensive consideration, as shown in Table 3. 
The average latent class probabilities for most likely latent class membership respectively was 0.925, 0.955, 0.968. The 
classification probabilities for the most likely latent class membership respectively were 0.954, 0.977, 0.934. It indicates that 
the classification results of the three latent class models are reliable.10

There were 48 cases (21.14%) in Class 1, which was named as “pulmonary hypofunction-low activity tolerance 
group“ because of the high incidence of low ppo DLCO and low 6MWD, and the low incidence of other abnormal 
values. Class 2 contains 87 cases (38.33%), the category of depression/anxiety and sleep quality low incidence at a higher 
level, so named “anxiety/’ emotion - poor sleep group”. Class 3 contains 92 cases (40.52%), the category in pre-frailty or 
frailty and TUGT low rate at a higher level, so named “frailty of physical function group”. Preoperative Physical 
Dysfunction Characteristics in Elderly Patients with Early Lung Cancer for Each Latent Subgroup are shown in Figure 1.

Table 1 Demographic Characteristics of Elderly Patients with Early 
Lung Cancer

Characteristics Total Sample (N=227) 
Number (Percentage, %)

Gender

Male 110(48.46%)
Female 117(51.54%)

Age

60~75y 194(85.46%)
≥75y 33(14.54%)

Education level
Primary school degree or below 79(34.80%)

Secondary school education 132(58.15%)

College degree and above 16(7.05%)
Previous occupation

Unemployed 18(7.93%)

Farmer and worker 151(66.52%)
Staff 58(25.55%)

Body mass index

<18.5 18(7.93%)
18.5~23.9 120(52.86%)

>23.9 89(39.21%)

Chronic disease history
No 161(70.93%)

Yes 66(29.07%)

COPD history
No 214(94.27%)

Yes 13(5.73%)

Smoking history
No 187(82.38%)

Yes 40(17.62%)

Alcohol consumption history
No 207(91.19%)

Yes 20(8.81%)

Perceived social support level
Medium-low support level 97(42.73%)

High support level 130(57.27%)
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Differences in Demographic Characteristics Among Preoperative Dysfunction 
Subgroups
Table 4 shows the differences in general characteristics between the “pulmonary hypofunction-low activity tolerance 
group”, “frailty of physical function group”, and “anxiety/depression emotion-poor sleep group” subgroups. Age, 
perceived social support level, chronic disease history, smoking history, and COPD history all exhibited significant 
differences in univariate analysis.

The findings of multinomial logistic regression with factors for each subgroup, with the “frailty of physical function 
group” as the reference, are shown in Table 5. The elderly patients with early lung cancer who had no chronic disease 
history (odds ratio = 0.334, 95% CI[0.127, 0.878], P=0.026), who were younger than 75 years (odds ratio = 0.297, 95% 
CI[0.089, 0.989], P=0.048), who had COPD history (odds ratio = 7.035, 95% CI[1.481, 33.422], P=0.014), who had 
smoking history (odds ratio = 3.124, 95% CI[1.298, 7.518], P=0.011) had a greater chance to be noticed in the 
“pulmonary hypofunction-low activity tolerance group” than in the “frailty of physical function group”. The elderly 
patients with early lung cancer who had no chronic disease history (odds ratio = 0.165, 95% CI[0.052, 0.523], P=0.002), 
who were younger than 75 years (odds ratio = 0.199, 95% CI[0.054, 0.727], P=0.015), who in medium-low Perceived 
social support level (odds ratio = 135.641, 95% CI[42.477, 433.139], P<0.001) had a greater likelihood to be found in the 
“anxiety/depression emotion-poor sleep group” than in the “frailty of physical function group”.

Table 2 Occurrence of Preoperative Physical Dysfunction

Physical Dysfunction Total Sample (N=227) Number 
(Percentage, %)

Low FEV1/FVC 81(31.72%)

Low ppo FEV1 96(42.29%)

Low ppo DLCO 124(54.63%)
Low PEF 49(21.59%)

Low HB 37(16.30%)

Low ALB 91(40.09%)
Low 6MWD 127(55.95%)

Low UGS 89(39.21%)
Low FTSST 106(46.70%)

Low TUGT 111(48.90%)

Low FP 137(60.35%)
Low NRS2002 10(4.41%)

Low Mini-cog 2(0.88%)

Low HADS 121(53.30%)
Low PSQI 92(40.53%)

Table 3 Fit Indices of Latent Profile Analysis of Preoperative Physical Dysfunction Characteristics in Elderly 
Patients with Early Lung Cancer

Model K LL AIC BIC aBIC LMR BLRT Entropy Class Probability

1 9 −1394.882 2807.764 2838.588 2810.065 – – – –

2 19 −1328.134 2694.268 2759.342 2699.126 <0.001 <0.001 1.000 0.59/ 0.41
3 29 −1288.338 2634.677 2734.000 2642.091 0.005 <0.001 0.871 0.21/0.38/0.41

4 39 −1269.191 2616.383 2749.956 2626.354 0.229 <0.001 0.852 0.14/0.15/0.37/0.35

5 49 −1250.679 2599.357 2767.180 2611.885 0.261 <0.001 0.880 0.13/0.19/0.15/0.29/0.24

Abbreviations: K, Number of parameters freely estimated; LL, Log likelihood; AIC, Akaike information criterion; BIC, Bayesian information 
criterion; aBIC, adjusted Bayesian information criterion; LMR, LoMendell-Rubin; BLRT, Bootstrapped likelihood ratio test.
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Discussion
Latent class analysis was used to divide the preoperative physical dysfunction characteristics of elderly patients with 
early lung cancer into three latent categories: “pulmonary hypofunction-low activity tolerance group” “anxiety/depres-
sion emotion-poor sleep group” “frailty of physical function group”. This shows that elderly patients with early lung 
cancer with preoperative physical dysfunction have individual variances. Voorn et al found that preoperative physical 
parameters in elderly lung cancer patients were associated with treatment tolerance and survival, and they recommended 
comprehensive physical and geriatric parameters before surgery, as well as active interventions to improve the physical 

Figure 1 Preoperative Physical Dysfunction Characteristics in Elderly Patients with Early Lung Cancer for Each Latent Subgroup.

Table 4 Results of Demographic Characteristics Among Preoperative Dysfunction Subgroups

Variables C1(n=48) C2(n=87) C3(n=92) Test  
Statistics

P

Gender [Number (Percentage, %)]

Male 24(50.00) 42(48.28) 44(47.83) 0.0621a) 0.970

Female 24(50.00) 45(51.72) 48(52.17)
Age [Number (Percentage, %)]

60~75y 44(91.67) 78(89.66) 72(78.26) 6.559a) 0.037

≥75y 4(8.33) 9(10.34) 20(21.74)
Education level [Number (Percentage, %)]

Primary school degree or below 16(33.33) 29(33.33) 34(36.96) 4.164a) 0.401

Secondary school education 31(64.58) 52(59.77) 49(53.26)
College degree and above 1(2.08) 6(6.90) 9(9.78)

Previous occupation [Number (Percentage, %)]

Unemployed 5(10.42) 9(10.34) 4(4.35) 2.940a) 0.583
Farmer and worker 31(64.58) 56(64.37) 64(69.57)

Staff 12(25.00) 22(25.29) 24(26.09)

Body mass index [Number (Percentage, %)]
<18.5 6(12.50) 7(8.05) 5(5.43) 8.078a) 0.100

18.5~23.9 18(37.50) 45(51.72) 57(61.96)

>23.9 24(50.00) 35(40.23) 30(32.61)

(Continued)
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Table 4 (Continued). 

Variables C1(n=48) C2(n=87) C3(n=92) Test  
Statistics

P

Chronic disease history [Number (Percentage, %)]
No 34(70.83) 71(81.61) 56(60.87) 9.327a) 0.009

Yes 14(29.17) 16(18.39) 36(39.13)

COPD history [Number (Percentage, %)]
No 41(85.42) 85(97.70) 88(95.65) 7.603b) 0.017

Yes 7(14.58) 2(2.30) 4(4.35)

Smoking history [Number (Percentage, %)]
No 34(70.83) 77(88.51) 79(85.87) 7.615a) 0.021

Yes 14(29.17) 10(11.49) 13(14.13)

Alcohol consumption history [Number (Percentage, %)]
No 41(85.42) 78(89.66) 88(95.65) 4.694a) 0.099

Yes 7(14.58) 9(10.34) 4(4.35)

Perceived social support level [Number (Percentage, %)]
Medium-low support level 6(12.50) 80(91.95) 11(11.96) 139.668a) P<0.001

High support level 42(87.50) 7(8.05) 81(88.04)

Notes: a)Chi-square test; b)Fisher’s exact test.

Table 5 Results of Multinomial Logistic Regression

Predictor β Standard Error Wald  
Chi-Square

P OR (95% CI)

Pulmonary hypofunction-low activity tolerance group versus frailty of physical function group

Chronic disease history
Yes −1.096 0.493 4.950 0.026 0.334(0.127~0.878)

No 1.000

Age
≥75y −1.214 0.614 3.909 0.048 0.297(0.089~0.989)

60~75y 1.000

COPD history
Yes 1.951 0.795 6.021 0.014 7.035(1.481~33.422)

No 1.000

Smoking history
Yes 1.139 0.448 6.466 0.011 3.124(1.298~7.518)

No 1.000

Anxiety/depression emotion-poor sleep group versus frailty of physical function group

Age
≥75y −1.615 0.662 5.963 0.015 0.199(0.054~0.727)

60–75y 1.000

Chronic disease history
Yes −1.802 0.589 9.368 0.002 0.165(0.052~0.523)

No 1.000

Perceived social support level
Medium-low support level 4.910 0.592 68.701 P<0.001 135.641(42.477~433.139)

High support level 1.000

Abbreviation: CI, confidence interval.
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status of elderly lung cancer patients prior to surgery, in order to better adapt to the surgery.28 The preoperative 
pulmonary functional status can have a substantial impact on the patient’s prognosis and postoperative quality of 
life.29 Preoperative pulmonary function training can enhance pulmonary ventilation and reduce pulmonary 
complications.30 Polański et al found that patients with anxiety and depression had a significantly lower quality of 
life. At the same time, they suggested early detection of anxiety and depression may aid in treatment options.31 

According to research, debility has a considerable detrimental impact on the incidence of postoperative delirium, 
pneumonia, and death in elderly lung cancer patients.32,33 Therefore, medical staff need to do a comprehensive 
assessment of elderly patients with lung cancer before surgery combining a better prehabilitation plan to be able to 
help patients improve prognosis and quality of life.

The “frailty of physical function group” had the largest proportion (40.52%). The higher incidence of FP and TUGT 
abnormalities in elderly patients with early lung cancer in this group could be attributed to increased risk of frailty and 
falls. Frailty and latent frailty are frequent in lung surgery patients.34 Preoperative frailty in elderly patients with early 
lung cancer should be addressed by medical professionals, and patients should be helped to safely finish the surgery 
preparation by prehabilitation. The “pulmonary hypofunction-low activity tolerance group” (21.14%), which has the 
lowest proportion of patients with ppoFEV1, an abnormal ppo DLCO, and 6MWD low at high levels. Namely, 
pulmonary gas exchange function and pulmonary ventilation function, and the low activity endurance is relatively 
high. The proportion of this part may be because the preoperative pulmonary function in patients with abnormal 
relatively obvious, there may be varying degrees of asthma, chest tightness and so on. Medical professionals should 
provide exercise coaching based on the results of lung function tests in patients with preoperative respiratory function. 
This is vital to enhancing lung function and activity endurance for patients.35 The “anxiety/depression emotion-poor 
sleep group” accounted for 38.33% of the total. The anxiety/depression and sleep index scores of elderly patients with 
early lung cancer in this group were greater, but the aberrant levels of other indicators were relatively modest. Perhaps 
since the patient would undoubtedly have mood changes and sleep pattern disturbances, but with reasonably decent 
physiological function, the abnormal psychological function is more noticeable. Medical professionals use psychological 
nursing and health education effectively for elderly patients with early lung cancer, which significantly improves the 
patient’s bad mood, quality of life, and prognosis, and has significant clinical value.36

Despite the limited sample size, this study found that only a small proportion of elderly patients with early lung 
cancer had reduced nutritional and cognitive function prior to surgery. As a result, we think that while the assessment of 
nutritional status cannot be skipped, quick and easy screening methods can be chosen to the greatest extent feasible. 
Besides, the cognitive function scale evaluation can be chosen based on the patient’s state. Therefore, the purpose of 
preoperative nutritional support can be appropriately adapted to the patient’s nutritional function. From correcting 
preoperative malnutrition turn to providing nutritional counseling and preoperative oral nutritional supplements to 
alleviate gastrointestinal discomfort during and after surgery. Besides, among the biochemical markers intimately 
associated with nutrition, the likelihood of anomalous ALB was comparatively elevated (40.09%). However, this did 
not impact the classification of latent categories.

According to the study’s findings, those who were 75 years of age or older and had a history of chronic illnesses were more 
likely to be placed in the “declining physical performance group”. This is consistent with expert consensus, which states that 
a history of chronic disease and age are the main risk factors for the development of impaired function, and that a significant 
increase in the incidence of incapacitation with age is particularly notable in people aged 75 years and older.37 Furthermore, in 
elderly patients with early lung cancer, preoperative physical function parameters are linked to treatment tolerance and 
survival rates, and low preoperative physical function scores are linked to a higher likelihood of unfavorable treatment 
outcomes.28 It is therefore recommended that older patients review their physical function before treatment, as well as chronic 
illnesses, and so on, in order to make a shared decision and option. Additionally, patients may benefit from preventive 
intervention during therapy. Prehabilitation may be beneficial for elderly patients with lung cancer whose body function is 
declining early, in order to enhance their therapy before the body’s condition of decline begins.

The study’s findings point to a higher likelihood of decreased exercise capacity or lung function in older smokers with 
early-stage lung cancer who also have a history of COPD. According to research, smoking is the primary risk factor for 
both COPD and lung cancer.38 Smoking also increases the risk of lung cancer on its own. The pathogenesis has a strong 
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internal link and correlation. Reduced lung function is the most common clinical indication of COPD,39 and poor 
exercise endurance is another defining feature of the disease. Furthermore, an investigation has discovered that mice’s 
ability to tolerate exercise can be diminished by passive smoking.40 Appropriate correction of preoperative smoking can 
benefit patients in terms of exercise tolerance,41 and preoperative evaluation of COPD disease history can help in the 
early identification of patients with reduced lung function and exercise tolerance.

Social support is a significant and predictive factor that may have an impact on the clinical prognosis of elderly 
patients with early lung cancer.42 It is vital to assess elderly patients with early lung cancer who may exhibit signs of 
anxiety or depression prior to surgery, and to refer those who exhibit severe issues to psychologists. Professional nurses 
who have received training in psychological counseling can offer psychological counseling, guided relaxation techniques, 
music therapy, meditation, and other methods of reducing negative emotions to individuals who solely experience anxiety 
and/or depression. At the same time, with the assistance of the hospital’s social worker department, licensed social 
workers can be invited to assist elderly patients experiencing unpleasant feelings related to early lung cancer. A person’s 
ability to sense support from friends, family, and other social sources can be gauged by their understanding of social 
support.43,44 In order to address issues and provide assistance, social workers integrate their patients’ psychological, 
social, and physical concerns.45 Therefore, social work division can be more involved in helping elderly patients, 
including the patient’s family care, help contact care hospitals, health institutions, relevant communities or docking 
streets, looking for the matching of social resources.

Conclusion
In this study, we used the latent class analysis to categorize the preoperative physical dysfunction characteristics of 
elderly patients with early lung cancer into three categories, including “Anxiety/depression emotion-poor sleep group” 
“Frailty of physical function group” “Pulmonary hypofunction-low activity tolerance group”. It suggested that clinical 
professions should be aware of it. Patients who require less time for preoperative preparation or who exhibit low 
adherence may benefit from using the “key intervention and comprehensive education” approach, which is focused on 
implementing preoperative rehabilitation. This approach not only helps to save medical resources but also enhances 
patient compliance and the effectiveness of short-term rehabilitation. The following factors will influence atypical 
characteristics: age, perceived social support level, chronic disease history, smoking history, and COPD history. 
Medical professionals should provide appropriate interventions for these topics, and appropriate health education can 
be provided based on the patients’ aberrant traits.
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