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Abstract: Recent years have seen a growing incidence of lung cancer (LC). This study
explored the effect of respiratory muscle training (RMT) combined with vitamin B6 on patients
with depression combined with sleep disorders (DSD). By comparing the Pittsburgh sleep
quality index (PSQI), self-rating anxiety scale (SAS)/self-rating depression scale (SDS) of the
three groups of DSD patients who received conventional rehabilitation training (n = 54), the
control group who received conventional rehabilitation training combined with vitamin B6 (n
= 47), and the combined group who received RMT combined with vitamin B6 (n = 65), we
found that the Pittsburgh sleep quality index (PSQI), the self-rating anxiety scale (SAS)/self-
rating depression scale (SDS) of the combined group were significantly lower than the PSQI.
scale (SAS)/self-rating depression scale (SDS) and Clinical frailty scale (CFS) in the three
groups of DSD patients, and we found that the sleep disorder, psychological status and cancer-
related fatigue in the combined group were more significantly improved (P < 0.05).
Meanwhile, the nutritional status of the combined group after treatment was also more
favorable than the other two groups (P < 0.05). Finally, through one-year prognostic follow-
up, we found that although there was no difference in prognostic survival rate and tumor
recurrence rate among the three groups (P > 0.05), the Mandarin Chinese version of the
Leicester Cough Questionnaire (LCQ-MC) score was higher in the combined group (P < 0.05).
These results suggest that RMT combined with vitamin B6 can lay a more reliable foundation
for the prognosis and rehabilitation of patients with DSD.

Keywords: breathing exercises; depression; lung neoplasms; radiotherapy; sleep wake
disorders

1. Introduction

Lung cancer (LC) is the most common lung malignancy originating from the
trachea, bronchial mucosa, or glands. It is non-contagious, with certain familial
clustering and genetic susceptibility, and is often accompanied by symptoms such as
cough, bloody sputum or hemoptysis, wheezing, and chest pain [1]. According to the
statistics of the World Health Organization in 2022, about 51 out of every 100,000
people suffer from LC globally, and it is also the malignant tumor with the highest
mortality rate [2]. Surgery is still the mainstay of treatment for LC at present. Radiation
therapy (RT), on the other hand, is an excellent adjuvant therapeutic option, which
eliminates and eradicates the primary or metastatic foci of local tumors by radiation,
improves the therapeutic efficacy of surgery, and improves the prognostic survival rate
of patients [3]. However, RT is usually accompanied by very serious side effects such
as nausea, vomiting, skin damage, and bone marrow suppression [4]. It is also because
of these negative effects that patients often experience insomnia and difficulty sleeping
during RT [5]. Statistics show that about 32% of LC patients have depression
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combined with sleep disorders (DSD) during radiotherapy, and the occurrence of DSD
is not only unfavorable to the treatment of patients but also very easy to lead to
cardiopulmonary complications, which seriously affects patients’ postoperative
rehabilitation [6]. In this regard, it is proposed in the clinic that the pulmonary
rehabilitation training of DSD patients must be strengthened.

Respiratory muscle training (RMT) is a new type of pulmonary rehabilitation
training that enhances the strength and endurance of the respiratory muscles, improves
respiratory and lung functions, and promotes the recovery of the patient’s pulmonary
function [7]. RMT is also a common adjunctive therapy for LC and has been shown
to be effective [8]. On the other hand, B vitamins are vitamins in the human body that
are mainly responsible for regulating nerve function, and are often used as adjuvant
drugs in the treatment of neurological diseases such as insomnia and depression [9,10].
In a study by Paulin FV et al, they found that the use of RMT in combination with
vitamin B was effective in improving the recovery of patients with advanced chronic
obstructive pulmonary disease (COPD) [11], which inspired us to think that RMT in
combination with vitamin B could likewise contribute to the recovery of patients with
LC combined with DSD. However, there are no studies to confirm our view.

Therefore, this study will comprehensively explore the effects of RMT in
combination with vitamin B6 on the body function and nutritional status of patients
with DSD to provide a more reliable guarantee for the treatment and postoperative
rehabilitation of LC patients in the future.

2. Materials and methods

2.1. Study population

A retrospective analysis was performed on 166 patients with DSD at Affiliated
Hospital of Nantong University from January 2022 to September 2023. Among them,
65 cases received RMT combined with vitamin B6, which was regarded as the
combined group; 47 cases received routine rehabilitation training combined with
vitamin B6 and were regarded as the control group; and 54 cases received routine

Table 1. Comparison of clinical data.

Routine (n = 54) Control (n =47) Combined (n=65) F(? P
Age (years) 64.67 £12.02 64.66 +7.81 64.92 +10.38 0.013  0.988
Sex Male/female 22 (40.74)/25 (59.26) 20 (42.55)/34 (57.45) 21 (32.31)/44 (67.69) 1.48 0.477
Smoking Yes/no 10 (18.52)/44 (81.48) 11 (23.40)/36 (76.60) 8 (12.31)/57 (87.69) 2.391  0.303
;Z‘giflgjg'ca' RIIEW, 40 (74.07)/14 (25.93) 37 (78.72)/10 (21.28) 50 (76.92)/15 (23.08) 0.313  0.855
Lung wedge resection/segmental 6 (12.77)/1 (2.13)/1 15 (23.08)/4 (6.15)/5

Scope of . . : 10 (18.52)/2 (3.70)/3

surgery resection/lobar resection/radical (5.56)/30 (55.56)/9 (16.67) (2.13)/24 (51.06)/15  (7.69)/31 (47.69)/10 8.777  0.361

lung cancer surgery/others

(31.91) (15.38)

rehabilitation training and were regarded as the routine group. The study involving
human subjects complied with the Declaration of Helsinki and was approved by the
ethical committee of the Affiliated Hospital of Nantong University, and all participants
provided written informed consent. The baseline data of the patients in the two groups
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are shown in Table 1, and the differences in age and gender were not statistically
significant (P > 0.05) and were comparable between the two groups.

2.2. Eligibility and exclusion criteria

Inclusion criteria: Confirmed diagnosis of LC by pathological biopsy, with tumor
node metastasis (TNM) stage of II-III [12]; the presence of sleep disorders after
thoracoscopic surgery in our hospital, with symptoms lasting for more than 3 days;
normal coagulation function; no distant metastasis. Exclusion criteria: Preoperative
presence of pulmonary infection; estimated survival > 3 months; previous history of
thoracotomy; myocardial infarction episode within the last month; active pulmonary
tuberculosis, obvious liver and kidney dysfunction, severe pulmonary arterial
hypertension, or severe thoracic adhesions; psychiatric disorders; patients with
coronavirus infection disease (COVID).

2.3. Methods

Three groups of patients underwent thoracoscopic LC radical resection by the
same physician in our hospital; RT was performed 3—4 weeks after surgery using X-
rays of 6 MV at a dose of 2 Gy/dose, 5 times/week for 4 weeks. Targeted therapy with
amitinib (Jiangsu Hausen Pharmaceutical Group Co., Ltd., China) was given
concurrently during the RT period, 110 mg/dose, 1 time/d, at the end of each RT.
Postoperative pain management was consistent.

Control group: Patients were given oral vitamin B6 (Tianjin Huajin
Pharmaceutical Co., Ltd., China), 50 mg/dose, for 2 months. On this basis, patients
were given routine education and were instructed to carry out cough and expectorate
training after admission, 15 min per session, 4 times/day.

Combined group: Oral vitamin B6 was administered as in the control group and
RMT was performed. Training was conducted 1-2 h after meals. The patient was
assisted in taking a sitting position, with the head in a neutral position and the body
relaxed. The training instrument (Shanghai Rui Jiong Medical Equipment Co., Ltd.,
RJ-8001) was placed in front of the patient, and the patient was asked to bite the
mouthpiece of the instrument when the breathing was stable, after which the nose clip
was clamped to measure the maximum inspiratory pressure (MIP) and maximum
expiratory pressure (MEP) in strict accordance with the operating requirements of the
instrument. The measurement was repeated 3 times to take the maximum value.
During training, the initial resistance was set at 30% MIP and MEP, which was
gradually increased in the later stage according to the patient’s tolerance (increased by
1% every 1 d as tolerated by the patient). (1) Inspiratory muscle resistance training:
The patient sits, tries to exhale all the gas in the lungs, will be with resistance to the
mouthpiece tightly clasped in the mouth, through the mouthpiece to maximize the use
of the mouth inhalation, exhaling through the nose, cycle, 2 min/group, rest 1 min
between groups, a total of 5 groups. (2) Expiratory muscle resistance training: The
patient sits, the mouthpiece with resistance is tightly fastened to the mouth, inhale
deeply through the nose, exhale through the mouth, exhale all the gases as quickly as
possible, maximize nasal inhalation and oral exhalation, and then cycle through the
process, 2 min/group, with a rest of 1 min in between the groups, for a total of 5 groups.
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In both groups, training was started 3 days before surgery, rested for 7 days after
surgery, and then continued until RT was completed. The patients’ RMTs were
completed with the assistance and guidance of our rehabilitation physicians.

Routine group: Patients were given routine education and were instructed to carry
out cough and expectorate training after admission, 15 min per session, 4 times/day,
which lasts until the end of RT.

2.4. Prognostic follow-up

A 12-month follow-up survey was conducted after patients completed RT. The
frequency of follow-up visits was monthly for months 1-6 and bimonthly for months
7-12. The follow-up visit was by hospital review.

2.5. Endpoints

(1) We used the Pittsburgh Sleep Quality Index (PSQI) [13] and the Self-Rating
Anxiety Scale (SAS)/Self-Rating Depression Scale (SDS) [14] to evaluate the sleep
guality and psychological state of patients, respectively. The scores of both scales are
proportional to the severity of sleep disorders and anxiety. (2) We used the CFS scale
[15] for assessment from somatic, emotional, and cognitive dimensions, with a higher
score indicating more obvious CRF. (3) Nutritional proteins, including albumin
(ALB), transferrin (TRF), hemoglobin (HGB), and total protein (TP), were detected.
(4) Visual Analogue Scale (VAS; 0—10 points) [16] was used to investigate patients’
pain perception (0-10 points) after surgery (T0), at the first radiotherapy (T1), and at
the time of 2 weeks of radiotherapy (T2), with higher scores indicating more
pronounced pain. (5) Patients’ recovery at 1 year of prognosis, including overall
survival and tumor recurrence, was recorded. At the last follow-up, the rehabilitation
quality of patients was evaluated by using the Mandarin Chinese version of the
Leicester Cough Questionnaire (LCQ-MC) [17] from physical, psychological, and
social domains; the score is positively associated with the rehabilitation quality.

2.6. Statistical processing

Statistical Package for the Social Sciences (SPSS) software v22.0 was used for
statistical analysis of the data. Count data were represented by [n (%)], and the Chi-
square test was used for comparisons. Measurement data were first subjected to the
Shapiro-Wilk test; normally distributed data were recorded as (xs) and compared
using repeated measures. Analysis of variance (ANOVA) and Least-Significant
Difference (LSD) within-groups test; non-normally distributed data were recorded as
median (interquartile spacing) and compared using Kruskal-Wallis H analysis and
Mann-Whitney U within-groups test. Survival and recurrence rates were calculated
using the Kaplan-Meier method, and comparisons were made using the log-rank test.
A minimum significance threshold of P < 0.05 was used.

3. Results

3.1. Comparison of sleep quality and psychological state
The three groups were not statistically different in pre-treatment PSQI, SAS and
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SDS scores (P > 0.05). The combined group had lower scores of PSQI, SAS and SDS
than the control and routine groups after treatment (P < 0.05), while the PSQI, SAS,
and SDS scores of the control group were lower than those of the routine group (P <
0.05). Furthermore, the intra-group comparison showed reduced PSQI, SAS and SDS
scores after treatment compared with the values before treatment in three groups (P <
0.05, Table 2).

Table 2. Comparison of sleep quality and psychological state.

Routine (n = 54) Control (n =47) Combined (n = 65) F P
POl Before 15.98 +2.62 15.72 £3.30 15.74 £2.80 0.135 0.874
After 11.46 £2.03" 9.21 +1.85™ 7.60 +2.09"#& 54.73 <0.001
SAS Before 58.20 +5.88 58.04 +4.94 57.94 +£3.71 0.043 0.958
After 49.96 +7.00" 43.68 +£7.33™ 35.60 +6.29™& 66.1 <0.001
SDS Before 57.13 £5.25 55.96 +6.39 56.65 +6.35 0.465 0.629
After 49.46 £7.46" 42.33 £5.66™ 37.92 £4.79™& 54.57 <0.001

Note: * denotes P < 0.05 compared with before treatment, # denotes P < 0.05 compared with the routine
group, & denotes P < 0.05 compared with the control group. Pittsburgh Sleep Quality Index (PSQI);
Self-Rating Anxiety Scale (SAS).

3.2. Comparison of CRF

The CFS scores were similar between groups before treatment (P > 0.05); while
lower CFS scores from the somatic, emotional, and cognitive dimensions were
determined in the combined group compared with the routine and control groups (P <
0.05), there was no difference between the somatic domain scores of the control group
and the routine group (P > 0.05), but the results of the emotional and cognitive domain
scores were lower than those of the routine group (P < 0.05). The CFS scores of three
groups decreased after treatment compared to the values before treatment (P < 0.05,
Table 3).

Table 3. Comparison of CRF.

Routine (n = 54) Control (n =47) Combined (n = 65) F P
Before  22.72 £4.55 22.43 +5.06 22.89 +2.93 0.167 0.846
Somatic domain score
After 15.52 +2.81" 15.60 +4.69™ 12.83 +4.35™& 9.081 <0.001
) ) Before  20.35 +3.43 20.32 +4.22 20.54 +3.44 0.062 0.940
Emotional domain score
After 17.76 +1.75" 14.91 +2.91™ 11.25 +3.82"#& 69.490 <0.001
- ) Before  15.56 +2.60 15.55 +2.82 15.82 £4.17 0.123 0.884
Cognitive domain score
After 13.30 +1.69" 10.96 +2.40™ 8.58 +1.56™& 93.890 <0.001

Note: * denotes P < 0.05 compared with before treatment, # denotes P < 0.05 compared with the routine
group, & denotes P < 0.05 compared with the control group. Clinical Frailty Scale, CFS.

3.3. Comparison of nutritional proteins

The three groups did not differ in pre-treatment ALB, TRF, HGB, and TP levels
(P > 0.05); the combined and control groups had higher ALB, TRF, HGB, and TP
levels than the routine group after treatment (P < 0.05). Compared with before
treatment, the nutritional proteins of the combined and control groups increased (P <
0.05), while those of the routine group remained unchanged (P > 0.05, Table 4).
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Table 4. Comparison of nutritional proteins.

Routine (n = 54) Control (n =47) Combined (n = 65) F P
TRF (@) Before 2.81 +0.56 2.91 +£0.45 2.81+0.71 0.472  0.625
After 2.90 £0.50 3.29 +£0.35" 3.41 £0.67"& 1385  <0.001
Before 109.40 +11.02 110.13 +10.18 111.70 £17.16 0.449  0.639
HGB @/L) After 112.63 +£11.97 120.46 +10.78" 124,67 +18.06"% 1043 <0.001
Before 58.49 +9.59 57.24 +8.34 58.00 +7.58 0275  0.76
L) After 57.58 +8.01 64.28 +8.44" 65.20 +9.09"& 1314  <0.001
Note: * denotes P < 0.05 compared with before treatment, & denotes P < 0.05 compared with the
control group. Transferrin, TRF; Hemoglobin, HGB; Total protein, TP.
3.4. Comparison of pain conditions
At TO, there was no statistically significant difference in VAS scores among the
three groups (P > 0.05). At T1, the VAS scores of the combined group and the control
group were lower than that of the routine group (P < 0.05). At T2, the VAS score of
the combined group was (1.74 £0.59), which was lower than that of the control and
routine group (P < 0.05). The VAS score at T2 in the control group was (2.23 £0.73),
which was also lower than that of the route group (P < 0.05). The VAS score in all
three groups was lower than that of TO at T1, and lower than that of T1 at T2 (P <
0.05, Table 5).
Table 5. Comparison of pain conditions.
Groups Routine (n = 54) Control (n =47) Combined (n = 65) F P
TO 5.41 +1.73 5.30 +1.98 5.00 +1.62 0.856 0.427
T1 3.93 +0.93" 3.34 +0.87"* 3.14 +£0.70"* 13.9 <0.001
T2 3.37 £0.90"@* 2.23 +£0.73"0# 1.74 £0.59"@%& 7331 <0.001

Note: * denotes P < 0.05 compared with T1, @ denotes P < 0.05 compared with T2, # denotes P < 0.05
compared with the routine group, & denotes P < 0.05 compared with the control group.

3.5. Comparison of prognosis and rehabilitation

Finally, the prognostic follow-up results showed that there was no difference in
the comparison of prognostic tumor recurrence rate and mortality rate among the three
groups (P > 0.05). The LCQ-MC scoring results revealed that the physical,
psychological, and social fields, as well as the total score of the combined group were
(2.05 £0.57), (1.89 +£0.62), (2.15 +£0.80), and (6.09 %1.06), all of which were higher
compared to the routine and control groups (P < 0.05), while the control group had
higher physical and psychological domains and total scores than the routine group (P
< 0.05, Figure 1).
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Figure 1. Comparison of prognosis and rehabilitation: (A) comparison of physical score; (B) comparison of
psychological score; (C) comparison of social score; (D) comparison of total score; (E) comparison of prognostic

survival; (F) comparison of prognostic recurrence.
Note: # denotes P < 0.05 compared with the routine group, & denotes P < 0.05 compared with the
control group.

4. Discussion

In recent years, the incidence of LC has been increasing year by year, and
improving the quality of clinical treatment is of great significance to ensure patient
outcomes [18]. DSD is a typical adverse reaction and an important factor affecting
patient recovery [19]. In this study, we found that RMT combined with vitamin B6 is
of great help in improving the rehabilitation and nutritional status of patients with
DSD, which has great clinical implications.

As we all know, sleep disorders are mental and psychological disorders, which
are mainly caused by various psychological burdens during the perioperative period
[20]. Vitamin B6 is a water-soluble vitamin, which exists in the form of phosphate in
the body. As an essential substance for human fat and sugar metabolism, vitamin B6
has an important positive effect on nerves, participating in neurotransmitter reactions
and alleviating insomnia and neurasthenia [21]. This also, to some extent, alleviates
the patient’s abnormal neural excitement, thus ameliorating sleep disorders. Similarly,
Lemoine P et al. found that the combination of melatonin and vitamin B6 was effective
in the treatment of mild/moderate insomnia [22]. Therefore, the post-treatment PSQI,
SAS, and SDS were seen to be lower in the control group in this study. In addition to
this, the combined group showed better improvement in SAS, SDS and PSQI than the
control group, which we believe is due to the important role of RMT in this.
Traditional lung rehabilitation training is generally based on balloon blowing, lip-
constriction breathing, abdominal breathing, etc., which is limited despite certain
rehabilitation effects [23]. Through RMT, the patient’s muscle strength is enhanced,
the tolerance of respiratory muscle fatigue is improved, the imbalance of the
ventilation/blood flow ratio is ameliorated, and the symptoms such as postoperative
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hypoxia are alleviated. Meanwhile, increased muscle strength can enhance cough
intensity, facilitate the clearance of tracheal mucosal secretions, and promote lung
recruitment. This improves the RT experience of patients from a pathological
perspective and reduces their psychological burden. As a result, PSQI, SAS, and SDS
were further reduced in the combined group compared to the control group, which
shows that RMT combined with vitamin B6 is effective in improving sleep disorders
as well as alleviating anxiety in DSD patients. In a self-management study by Lee et
al. on a South Asian population, they also found that the use of RMT helped to improve
the negative mood of patients with anxiety and depression [24], similar to our results.
The CFS score investigation also showed a more evident decrease in the post-
treatment score in the combined group, which can once again support the positive
effect of RMT combined with vitamin B6 on improving the overall recovery status of
DSD.

In the comparison of nutritional status, the combined and control groups had
significantly higher levels of nutritional proteins, which is also closely related to the
positive impact of vitamin B6 on the nutritional status of patients. Vitamin B6 can
participate in the metabolism of amino acids, fat, one-carbon units, and homocysteine,
facilitate the synthesis of nicotinic acid in the body, and promote the absorption of
vitamin B12, iron, zinc, and other elements, thus playing a role in promoting
metabolism in the body and maintaining the normal function of the body [25].
Therefore, the overall nutritional status of the combined and control groups was
obviously better than that of the routine group. Similarly, in a study by Gea et al., it
was mentioned that in patients with respiratory diseases, there is a direct relationship
between their nutritional status and muscle function [26]. Therefore, we believe that
the enhancement of muscle strength in patients by RMT also contributes to the
improvement of their nutritional status.

In terms of pain, the combined group also showed more significant alleviation in
pain compared to the routine and control groups. The reason for this is that RMT
increases resistance in the abdomen, which can promote greater contraction of
expiratory and inspiratory muscles, activate respiratory auxiliary muscle groups such
as transverse abdominis and external oblique abdominis, and enhance the strength of
respiratory muscle groups; moreover, resistance abdominal breathing training can
correct incorrect breathing patterns, ameliorate rapid and superficial breathing
methods, increase diaphragmatic activity, and help relieve dyspnea caused by
pulmonary capacity reduction [27]. The study mentions that the positive effects of
RMT on lung function are mainly in the following 3 areas: (1) Improvement of lung
capacity. RMT helps to expand lung capacity by increasing the depth and frequency
of respiration, thus improving lung capacity. This allows the lungs to exchange gases
more efficiently and provide sufficient oxygen to the body [28]. (2) Enhancement of
respiratory muscle strength. Through specific breathing exercises, the diaphragm and
other respiratory muscles can be strengthened to improve respiratory muscle power.
This not only helps to improve breathing efficiency but also reduces breathing
difficulties caused by respiratory muscle fatigue [29]. (3) Improvement of breathing
pattern. RMT can help people learn how to use their lungs more efficiently and reduce
shortness of breath and shortness of air by improving breathing patterns [30].
Combining these effects, the rehabilitation of all functions in the combined group was
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therefore the best of the 3 groups.

Finally, the prognosis and rehabilitation survey results showed a more significant
improvement in the LCQ-MC score of the combined group compared to the routine
and control groups. This is also due to the fact that RMT combined with vitamin B6
facilitates the RT e rehabilitation of patients, alleviates their sleep disorders, and
improves their psychological state and nutritional status, laying a more reliable
foundation for their prognosis and health. However, there was no difference in tumor
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course, it may also be due to the short follow-up time caused by chance. Besides, given
the small number of cases in this study, more cases need to be included to improve the
reliability of the research results. It is also necessary to increase objective clinical
indicators to evaluate the overall effect of RMT combined with vitamin B6 on patients
with DSD so as to provide a more reliable reference for clinical practice.

5. Conclusion

RMT combined with vitamin B6 can effectively relieve negative psychological
states in patients with DSD, alleviate their sleep disturbances, and improve their
nutritional status to provide a more reliable guarantee for their prognosis and health,
which is recommended for clinical use.

Author contributions: Conceptualization, YZ and YX; methodology, YZ; formal
analysis, YX; investigation, YZ; data curation, YX; writing—original draft
preparation, YZ; writing—review and editing, YZ; project administration, YX. All
authors have read and agreed to the published version of the manuscript.

Ethical approval: The study was conducted in accordance with the Declaration of
Helsinki, and was approved by the ethical committee of the Affiliated Hospital of
Nantong University (NO. 12024021, 18 February 2024), and all participants provided
written informed consent.

Availability of data and materials: The data used to support the findings of this study
are available from the corresponding author upon request.

Conflict of interest: The authors declare no conflict of interest.

1. Bade BC, Dela Cruz CS. Lung Cancer 2020: Epidemiology, Etiology, and Prevention. Clin Chest Med. 2020; 41(1): 1-24.
doi: 10.1016/j.ccm.2019.10.001

a s~ wn

Thai AA, Solomon BJ, Sequist LV, et al. Lung cancer. Lancet. 2021; 398(10299): 535-554.

Zhou Z, Guan B, Xia H, et al. Particle radiotherapy in the era of radioimmunotherapy. Cancer Lett. 2023; 567: 216268.
Manem VS, Taghizadeh-Hesary F. Advances in personalized radiotherapy. BMC Cancer. 2024; 24(1): 556.

Rades D, Kopelke S, Soror T, et al. Risk Factors for Sleep Disturbances in Patients Scheduled for Radiotherapy of Head-

and-Neck Cancer. Anticancer Res. 2021; 41(10): 5065-5069.

6. Phillips KM, Jim HS, Donovan KA, et al. Characteristics and correlates of sleep disturbances in cancer patients. Support
Care Cancer. 2012; 20(2): 357-365.

7. Jimeno-Almazan A, Buendia-Romero A, Martinez-Cava A, et al. Effects of a concurrent training, respiratory muscle



Psycho-Oncologie 2025, 19(3), 3682.

10.

11.

12.
13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

exercise, and self-management recommendations on recovery from post-COVID-19 conditions: the RECOVE trial. Journal
of Applied Physiology (1985). 2023; 134(1): 95-104.

Laveneziana P, Albuquerque A, Aliverti A, et al. ERS statement on respiratory muscle testing at rest and during exercise.
Eur Respir J. 2019; 53(6): 1801214.

Yan H, Jin X, Yin L, et al. Investigating Causal Associations of Circulating Micronutrients Concentrations with the Risk of
Lung Cancer: A Mendelian Randomization Study. Nutrients. 2022; 14(21): 4569.

Wang Z, Feng F, Wu Q, et al. Disodium Cantharidinate and Vitamin B6 Injection Adjunct with Platinum-Based
Chemotherapy for the Treatment of Advanced Non-Small-Cell Lung Cancer: A Meta-Analysis. Evid Based Complement
Alternat Med. 2019; 2019: 9386273.

Paulin FV, Zagatto AM, Chiappa GR, Muller PT. Addition of vitamin B12 to exercise training improves cycle ergometer
endurance in advanced COPD patients: A randomized and controlled study. Respir Med. 2017; 122: 23-29.

Kutob L, Schneider F. Lung Cancer Staging. Surg Pathol Clin. 2020; 13(1): 57-71.

Zitser J, Allen IE, Falgas N, et al. Pittsburgh Sleep Quality Index (PSQI) responses are modulated by total sleep time and
wake after sleep onset in healthy older adults. PLoS One. 2022; 17(6): e0270095.

Dunstan DA, Scott N. Norms for Zung’s Self-rating Anxiety Scale. BMC Psychiatry. 2020; 20(1): 90.

Church S, Rogers E, Rockwood K, Theou O. A scoping review of the Clinical Frailty Scale. BMC Geriatr. 2020; 20(1): 393.
Heller GZ, Manuguerra M, Chow R. How to analyze the Visual Analogue Scale: Myths, truths and clinical relevance. Scand
J Pain. 2016; 13: 67-75.

Gao YH, Guan WJ, Xu G, et al. Validation of the Mandarin Chinese version of the Leicester Cough Questionnaire in
bronchiectasis. Int J Tuberc Lung Dis. 2014; 18(12): 1431-1437.

Avancini A, Sartori G, Gkountakos A, et al. Physical Activity and Exercise in Lung Cancer Care: Will Promises Be
Fulfilled? Oncologist. 2020; 25(3): e555-e5609.

Li CY, Song YJ, Zhao L, et al. Insomnia Burden among Informal Caregivers of Hospitalized Lung Cancer Patients and Its
Influencing Factors. Biomed Environ Sci. 2023; 36(8): 715-724.

Huang BH, Duncan MJ, Cistulli PA, et al. Sleep and physical activity in relation to all-cause, cardiovascular disease and
cancer mortality risk. Br J Sports Med. 2022; 56(13): 718-724.

Qi J, Zheng Y, Li B, et al. Mechanism of vitamin B6 benzoyl hydrazone platinum(Il) complexes overcomes multidrug
resistance in lung cancer. Eur J Med Chem. 2022; 237: 114415.

Lemoine P, Bablon JC, Da Silva C. A combination of melatonin, vitamin B6 and medicinal plants in the treatment of mild-
to-moderate insomnia: A prospective pilot study. Complement Ther Med. 2019; 45: 104-108.

Wada JT, Borges-Santos E, Porras DC, et al. Effects of aerobic training combined with respiratory muscle stretching on the
functional exercise capacity and thoracoabdominal kinematics in patients with COPD: a randomized and controlled trial. Int
J Chron Obstruct Pulmon Dis. 2016; 11: 2691-2700.

Lee C, Alexander E, Lee R, et al. Behavioral interventions for asthma self-management in South Asian populations: a
systematic review. J Asthma. 2021; 58(1): 112-120.

Liu L, Yu H, Bai J, et al. Positive Association of Serum Vitamin B6 Levels with Intrapulmonary Lymph Node and/or
Localized Pleural Metastases in Non-Small Cell Lung Cancer: A Retrospective Study. Nutrients. 2023; 15(10): 2340.

Gea J, Sancho-Munoz A, Chalela R. Nutritional status and muscle dysfunction in chronic respiratory diseases: stable phase
versus acute exacerbations. J Thorac Dis. 2018; 10(Suppl 12): S1332-S1354.

Katayifci N, Bosnak Guclu M, Sen F. A comparison of the effects of inspiratory muscle strength and endurance training on
exercise capacity, respiratory muscle strength and endurance, and quality of life in pacemaker patients with heart failure: A
randomized study. Heart Lung. 2022; 55: 49-58.

Fabero-Garrido R, Del Corral T, Angulo-Diaz-Parreno S, et al. Respiratory muscle training improves exercise tolerance and
respiratory muscle function/structure post-stroke at short term: A systematic review and meta-analysis. Ann Phys Rehabil
Med. 2022; 65(5): 101596.

Chung Y, Huang TY, Liao YH, Kuo YC. 12-Week Inspiratory Muscle Training Improves Respiratory Muscle Strength in
Adult Patients with Stable Asthma: A Randomized Controlled Trial. Int J Environ Res Public Health. 2021; 18(6): 3267.
Aquino TN, Prado JP, Crisafulli E, Clini EM, Galdino G. Efficacy of Respiratory Muscle Training in the Immediate
Postoperative Period of Cardiac Surgery: A Systematic Review and Meta-Analysis. Braz J Cardiovasc Surg. 2024; 39(1):
€20220165.

10



