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Background: Chronic neck pain (CNP) and chronic respiratory diseases (CRD) have been shown to be associated, though such 
findings remain inconclusive.
Objective: This study aims to investigate the association between CNP and CRD in middle-aged and elderly Chinese populations 
using nationally representative longitudinal data.
Methods: This study utilized 7-year longitudinal data (2011–2018) from the China Health and Retirement Longitudinal Study 
(CHARLS). The study population comprised respondents who reported chronic neck pain (CNP) without comorbid chronic respiratory 
diseases (CRDs) in the 2011 survey. Pain sites were assessed via self-reported questionnaires, and CRDs were confirmed based on self- 
reported prior diagnoses. Logistic regression was employed to analyze the association between CNP and CRDs.
Results: A total of 6864 participants were included, with 650 developing CRD during the follow-up. After adjusting for confounding 
factors such as gender, age, and other chronic diseases, CNP was significantly associated with incident CRD (OR = 2.25, 95% CI: 
1.77–2.86, P < 0.0001). Gender-stratified analyses revealed that the positive association between CNP and CRD risk remained 
significant in both males (OR = 3.08, 95% CI: 2.11–4.48, P < 0.0001) and females (OR = 1.87, 95% CI: 1.37–2.57, P < 0.0001), with 
a stronger magnitude observed in males.
Conclusion: Among Chinese CNP patients aged ≥45 years, the risk of developing CRD is increased by 2.25-fold, with evident gender 
differences. In clinical and community practice, conducting respiratory health assessment and screening for middle-aged and elderly 
patients with CNP (chronic neck pain), and initiating rehabilitation training as early as possible, is of vital importance for reducing 
their risk of developing chronic respiratory diseases.
Keywords: chronic neck pain, chronic respiratory diseases, cohort study, CHARLS

Introduction
China’s Seventh National Population Census indicates that the country’s elderly population aged 65 and above currently 
stands at approximately 190 million, with projections indicating an increase to 480 million by 2050, accounting for 
37.8% of the total population.1 With advancing age, physiological functions in the elderly exhibit a declining trend, 
manifesting as multisystem dysfunction. The number of older adults with chronic conditions continues to rise, often 
presenting with multiple chronic comorbidities. The Report on the Development of Pain Medicine in China indicates that 
China currently has over 300 million chronic pain patients, with an annual growth rate of 10–20 million. Middle-aged 
and elderly individuals constitute a high-risk group for chronic pain.2 With population aging, this trend is projected to 
persist. The proportion of chronic pain patients among middle-aged and elderly populations will continue to rise and is 

Journal of Pain Research 2025:18 7275–7286                                                                7275
© 2025 Yi et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php 
and incorporate the Creative Commons Attribution – Non Commercial (unported, v4.0) License (http://creativecommons.org/licenses/by-nc/4.0/). By accessing the work 

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Journal of Pain Research                                                                   

Open Access Full Text Article

Received: 31 August 2025
Accepted: 18 December 2025
Published: 30 December 2025

Jo
ur

na
l o

f P
ai

n 
R

es
ea

rc
h 

do
w

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/

F
or

 p
er

so
na

l u
se

 o
nl

y.

http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/4.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com


highly prone to trigger the onset and progression of other chronic diseases. Chronic respiratory diseases (CRDs) such as 
chronic obstructive pulmonary disease (COPD), asthma, etc, are classified by the World Health Organization as one of 
the four major chronic non-communicable diseases and represent common diseases among the elderly population. In 
China, the prevalence of COPD among individuals aged 40 and above is 13.6%, with an estimated total of nearly 
100 million affected individuals.3 Epidemiological data indicate that asthma prevalence among elderly individuals over 
65 years ranges from 4% to 15%.4 Multiple studies demonstrate that the incidence of chronic pain is significantly higher 
in CRD patients compared to the general population. A clinical investigation revealed that the prevalence of chronic pain 
in patients with COPD was 41%, which was significantly higher than that in healthy controls.5 A cross-sectional 
multicenter study further demonstrated that 85% of COPD patients reported chronic pain, with predominant involvement 
of the neck, shoulders, upper back, and chest. This pain distribution pattern differed markedly from healthy controls, 
where lower back pain was the most common presentation.6 A randomized controlled trial revealed that asthma patients 
exhibit significantly lower pressure pain thresholds compared to healthy control groups, particularly in areas such as the 
trapezius muscle.7 These studies suggest a potential association between chronic pain and CRD.

Chronic neck pain (CNP), a prevalent musculoskeletal disorder affecting approximately 30–50% of the global 
population, demonstrates a stable age-standardized prevalence rate. Females exhibit higher susceptibility than males, 
with peak prevalence occurring between ages 45–74. Projections indicate that by 2050, global CNP cases will reach 
269 million, primarily driven by population aging.8 A large-scale cross-sectional survey study on CNP prevalence among 
Chinese middle-aged and elderly adults revealed an 18.93% CNP prevalence rate in individuals aged 45 and above in 
China, with females exhibiting significantly higher prevalence than males.9 CNP patients typically present with localized 
hyperalgesia, restricted range of motion, and reduced muscle strength. Studies indicate that in CNP patients, accessory 
respiratory muscles including the sternocleidomastoid muscle, anterior scalene muscles, and trapezius muscle often 
demonstrate functional decline in strength, endurance, and motor control due to pain, accompanied by varying degrees of 
reduction in pulmonary function indicators.10,11 A meta-analysis revealed that CNP patients exhibited significant 
differences in maximal inspiratory and expiratory pressures compared to asymptomatic respondents, suggesting possible 
functional pulmonary impairment.12 A cross-sectional survey found that 68% of 320 COPD patients experienced neck 
pain, significantly higher than the healthy control group, with pain intensity scores positively correlating with COPD 
severity6. These findings indicate that CNP may lead to varying degrees of respiratory dysfunction, potentially inducing 
CRD development and revealing a potential association between the two conditions. The relationship between CNP and 
CRD has not yet been clearly established. Since most existing data come from cross-sectional studies that cannot 
demonstrate temporal associations, we plan to utilize longitudinal data from a nationally representative large-scale 
prospective cohort study to investigate the correlation between CNP and the risk of developing CRD.

Methods
Study Design
Through a longitudinal cohort study design, we addressed the following questions: Is CNP associated with the incidence 
of CRD in middle-aged and older adults? Is there an interaction between the two?

Study Population
CHARLS aims to collect social, economic, and health information from nationally representative samples of Chinese 
adults aged 45 years and older. The study population covers 450 villages across 150 counties in 28 Chinese provinces. 
Using probability-proportionate-to-size (PPS) sampling technique, the study involves 17,708 respondents. Since 2011, 
follow-up surveys have been conducted every 2–3 years, with data collection waves in 2011, 2013, 2015, 2018, and 
2020.13 All respondents were interviewed using standardized questionnaires by systematically trained interviewers and 
provided written informed consent (IRB 00001052–11,014). To date, CHARLS has released data from 2011 to 2018. 
Using 2011 demographic data as baseline, we conducted longitudinal observations through 2018 after excluding 
respondents diagnosed with CRD at baseline or lacking CRD information during follow-up. Among 17,708 respondents, 
we excluded those: under 45 years old at baseline (n=404), diagnosed with CRD (n=933), missing CNP data (n=4555), 
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having incomplete CRD information in 2011 and 2018 (n=3068), and lacking covariate information (n=1884). The final 
analysis included 6864 respondents, comprising 6268 non-CNP respondents and 596 CNP patients. The participant 
enrollment process is illustrated in Figure 1. The CHARLS study received approval from the Biomedical Ethics 
Committee of Peking University. This investigation adheres to the STROBE guidelines for reporting observational 
studies in epidemiology.14

Assessment of CNP
The determination of CNP was conducted using the health status module questionnaire from the CHARLS, specifically 
assessed through the questions: “Have you often been troubled by pain?” and “Have you often been bothered by any 
bodily pain? Please list all affected areas”. The pain severity assessment options included: not at all, a little, somewhat, 
quite a bit, very much. The pain location assessment options included: head and shoulders, arms, wrists, fingers, chest, 
abdomen, back, lower back, hips, legs, knees, ankles, toes, neck, and other areas (please specify). Respondents who 
selected “shoulders” as one of the options were considered part of the CNP population. A series of studies have shown 
that the CHARLS questionnaire is commonly used to assess chronic pain.15–19

Figure 1 Flowchart of the study sample selection process. 
Abbreviations: CHARLS, China health and retirement longitudinal study; CRD, chronic respiratory disease; CNP, chronic neck pain.
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Assessment of CRD
CRD served as the primary variable in this study, encompassing COPD and asthma. This information was derived from 
CHARLS self-reported questionnaires. COPD assessment was based on the question: “Have you ever been diagnosed by 
a physician with chronic lung diseases such as chronic bronchitis or emphysema (excluding tumors or cancer)?” Asthma 
assessment was determined by the question: “Have you ever been diagnosed with asthma by a physician?” Respondents 
answering “yes” to any of these questions were classified as having CRD.

Covariates
Based on previous studies,20,21 this research controlled for potential confounding factors. Socio-demographic char
acteristics included age, gender (male / female), education level (illiterate / primary school / middle school / high 
school or above), place of residence (rural / urban), and marital status (married and cohabiting / other). Health-related 
factors encompassed smoking status (current / former / never smoked), alcohol consumption (current / former / never 
drank), body mass index (BMI, continuous variable), and nighttime sleep duration (continuous variable). Chronic 
conditions included hypertension and diabetes. BMI is calculated as weight (kg) divided by the square of height (m). 
Participants were categorized into four BMI groups according to WHO criteria: underweight (BMI < 18.5 kg/m2), 
normal weight (BMI 18.5–24.9 kg/m2), overweight (BMI 25.0–29.9 kg/m2), and obese (BMI ≥ 30.0 kg/m2). 
Hypertension was defined as self-reported physician-diagnosed hypertension, or a systolic blood pressure ≥ 
140 mmHg or diastolic blood pressure ≥ 90 mmHg. Diabetes was defined as self-reported physician-diagnosed 
diabetes, or a fasting blood glucose level ≥ 126 mg/dl, non-fasting blood glucose level ≥ 200 mg/dl, or glycated 
hemoglobin ≥ 6.5%.

Statistical Analysis
Categorical variables in the dataset were described as frequencies (percentages). Normally distributed continuous 
variables were presented as mean (standard deviation), while non-normally distributed continuous variables were 
described as median (interquartile range), with comparisons made using χ2-tests and analysis of variance. We employed 
logistic regression analysis to examine the prospective association between baseline CNP and CRD, expressed as odds 
ratios (OR) with 95% confidence intervals (CI). To mitigate the influence of confounding factors, we constructed 
multivariable-adjusted models. Specifically, the crude model was a single regression model without adjustment for 
confounders. Model 1 adjusted for age, education level, marital status, residence; Model 2 further adjusted for alcohol 
consumption status, smoking status, sleep duration, and BMI based on Model 1. Model 3 further adjusted for chronic 
disease history (including hypertension and hyperglycemia) based on Model 2. Additionally, we conducted subgroup 
analyses to assess potential interactions among variables. Specifically, we explored potential interactions across the 
following factors: gender, age, education level, marital status, residence, BMI, sleep duration, smoking status, alcohol 
consumption status, and chronic disease history (hypertension and diabetes). This study employed R version 4.5.0 for 
statistical analysis, with statistical significance defined as P <0.05.

Results
Characteristics of the Study Population
The study included 6864 respondents with a mean age of 57.88 years (SD 8.73). Among them, 3277 were male 
(47.74%), and 3587 were female (52.26%). At baseline, 9.51% of respondents reported CNP. Compared to those 
without CNP, respondents with CNP showed significant differences: they had shorter sleep duration, higher propor
tion of females, lower proportion of married individuals, and higher proportion of rural residents. Significant 
differences were also observed in education levels and risk behaviors between the two groups: Compared with 
respondents without CNP, CNP patients exhibited lower education levels and lower rates of smoking and alcohol 
consumption. All P <0.05, indicating statistical significance. Detailed population characteristics are presented in 
Table 1.
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Longitudinal Association Between CNP and CRD
Over the 7-year follow-up period, a total of 650 participants developed CRD. As presented in Table 2, in the adjusted 
model, CNP remained significantly associated with the incidence of CRD, with an OR of 2.25 (95% CI: 1.77–2.86, P < 
0.0001). Additionally, stratified analyses demonstrated that in male participants, CNP was significantly correlated with 
the occurrence of CRD (OR = 3.08, 95% CI: 2.11–4.48, P < 0.0001); the association between the two conditions was also 
significant in female participants (OR = 1.87, 95% CI: 1.37–2.57, P < 0.0001). These findings indicate that after adjusting 
for confounding factors such as age, educational level, marital status, residence, sleep duration, BMI, alcohol consump
tion, and smoking status, CNP remains significantly associated with the incidence of CRD. Gender-stratified analyses 
revealed that this association is relatively stronger in the male population.

Subgroup Analysis
To further validate the robustness of the association between CNP and CRD risk, participants were stratified into various 
subgroups. After adjusting for covariates, forest plots demonstrated that both the direction and magnitude of the 
association between CNP and CRD risk remained stable, with no reversal or significant deviation of associations 
observed due to subgroup stratification. Moreover, interaction tests revealed no statistically significant differences in 

Table 1 Baseline Characteristics of Study Population in 2011

Variables Total Non-CNP CNP P-value

Total (n=6864) (n=6268) (n=596)

Age (years, M ± SD) 57.88 ± 8.73 57.87 ± 8.77 58.07 ± 8.28 0.58

BMI (kg/m2, M ± SD) 23.71 ± 3.83 23.69 ± 3.81 24.01 ± 4.10 0.07
Sleep duration (hours, M ± SD) 6.56 ± 1.75 6.63 ± 1.70 5.76 ± 2.07 <0.0001

Gender, n (%) <0.0001

Male 3277(47.74) 3112(49.65) 165(27.68)
Female 3587(52.26) 3156(50.35) 431(72.32)

Educational level, n (%) <0.0001

Illiteracy 1579(23.00) 1496(23.87) 83(13.93)
Primary school 873(12.72) 828(13.21) 45(7.55)

Middle school 1507(21.96) 1402(22.37) 105(17.62)

High school or above 3778(55.04) 3370(49.10) 408(5.94)
Marital status, n (%) <0.001

Married 5855(85.30) 5375(85.75) 480(80.54)

Other 1009(14.70) 893(14.25) 116(19.46)
Residence, n (%) <0.001

Urban 2571(37.46) 2392(38.16) 179(30.03)

Rural 4293(62.54) 3876(61.84) 417(69.97)
Smoking, n (%) <0.0001

Never smoking 4221(61.49) 3799(60.61) 422(70.81)

Current smoking 2121(30.90) 2003(31.96) 118(19.80)
Ex-smoking 522(7.60) 466(7.43) 56(9.40)

Drinking, n (%) <0.0001

Never drinking 4516(65.79) 4070(64.93) 446(74.83)
Current drinking 1765(25.71) 1662(26.52) 103(17.28)

Ex-drinking 583(8.49) 536(8.55) 47(7.89)
Hypertension, n (%) 0.84

No 4237(61.73) 3888(62.03) 349(58.56)

Yes 2627(38.27) 2380(37.97) 247(41.44)
Diabetes, n (%) 0.22

No 6077(88.53) 5559(88.69) 518(86.91)

Yes 787(11.47) 709(11.31) 78(13.09)

Abbreviations: BMI, body mass index; CNP, chronic neck pain.
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association strength across subgroups (all interaction P > 0.05), indicating that the effect of CNP on CRD risk did not 
vary significantly based on subgroup characteristics. These findings support the robustness of the observed association 
(Figure 2).

Discussion
This study is the first large-scale cohort investigation to explore the longitudinal relationship between CNP and CRD 
among Chinese middle-aged and elderly adults, revealing a significant association. During the 7-year follow-up period, 
we identified 650 newly developed CRD cases. After adjusting for confounding factors including gender, age, and 
education level, a significant association remained between CNP and CRD occurrence (OR=2.25, 95% CI: 1.77–2.86). 
Subgroup analysis results remained stable These findings hold significant implications for clinical practice. When treating 
CNP, incorporating exercise therapy, rehabilitation training, or other interventions to improve respiratory function may 
mitigate the negative impact of CNP on CRD development.

Utilizing CHARLS longitudinal data, this study demonstrates a positive association between CNP and elevated CRD 
risk among middle-aged and elderly adults, aligning with multiple existing research findings. Studies have demonstrated 
that transcutaneous carbon dioxide partial pressure (PtCO2) is significantly decreased in patients with CNP, with some 
individuals developing hypocapnia, which severely compromises respiratory function.22 A UK pilot study revealed that 
CNP patients exhibited abnormal pulmonary function indices due to weakened respiratory muscle strength, with marked 
reductions in maximal voluntary ventilation (MVV), maximal inspiratory pressure (Pimax), and maximal expiratory 
pressure (Pemax).23 A meta-analysis incorporating 11 relevant studies with 929 respondents demonstrated significantly 
reduced respiratory muscle strength and pulmonary function in CNP patients compared to asymptomatic individuals, 
with some patients exhibiting respiratory dysfunction.24 An observational study from South Korea demonstrated that 
compared to non-CNP patients, 48 CNP patients exhibited reduced chest mobility and weakened respiratory strength.25 

These studies indicate that CNP leads to a decline in respiratory muscle strength, subsequently impairing pulmonary 
function and causing varying degrees of lung damage. However, these studies did not directly establish the longitudinal 
relationship between CNP and CRD occurrence. Therefore, we conducted cohort-based research to explore the long
itudinal association between CNP and CRD.

Our study confirms that CNP is a significant factor increasing the risk of CRD in middle-aged and elderly adults. One 
underlying mechanism involves alterations in the musculoskeletal status of the neck. CNP leads to reduced endurance 
and limited mobility of accessory respiratory muscles in the neck region, including the scalene muscles, 

Table 2 Longitudinal Association of CNP and CRD, 2011~2018

Crude Model Model 1 Model 2 Model 3

OR (95% CI) P OR (95% CI) P OR (95% CI) P OR (95% CI) P

CRD

No Ref Ref Ref Ref

Yes 2.22(1.76,2.79) <0.001 2.2(1.74,2.78) <0.001 2.25(1.77,2.86) <0.001 2.25(1.77,2.86) <0.001

Male of CRD

No Ref Ref Ref Ref
Yes 3.21(2.22,4.63) <0.001 3.1(2.14,4.51) <0.001 3.06(2.10,4.46) <0.001 3.08(2.11,4.48) <0.001

Female of CRD

No Ref Ref Ref Ref

Yes 2.02(1.50,2.73) <0.001 1.97(1.45,2.68) <0.001 1.88(1.37,2.57) <0.001 1.87(1.37,2.57) <0.001

Notes: Crude model was not adjusted; Model 1 was adjusted for age, education, marital status, residence; Model 2 was further adjusted for age, 
educational level, marital status, residence, smoking, BMI, drinking, sleep duration; Model 3 was further adjusted for age, education, marital status, 
residence, smoking, BMI, drinking, sleep duration, hypertension, diabetes. 
Abbreviations: OR, odds ratio; 95% CI, 95% confidence interval; CRD, chronic respiratory disease.
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Figure 2 Forest plot of CNP and CRD. 
Abbreviations: OR, odds ratio; 95% CI, 95% confidence interval; BMI, body mass index.
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sternocleidomastoid muscle, and trapezius muscle. Sports rehabilitation research indicates that patients with neck pain 
exhibit energy metabolism disorders and lactate accumulation in the sternocleidomastoid muscle, anterior scalene 
muscles, and upper trapezius muscle.26 Prolonged hyperactivation and fatigue cause changes in their tension and force 
curves, while restricted cervicothoracic joint mobility contributes to incorrect breathing patterns. These factors collec
tively impair respiratory function during resting states. Numerous studies indicate that CNP patients often exhibit 
insufficient activation of local stabilizers.26,27 When neck muscles become fatigued due to pain, their stabilizing function 
diminishes, leading to cervicothoracic imbalance. This subsequently affects thoracic cage movement, with inadequate 
thoracic expansion being a significant contributor to respiratory dysfunction.25 Furthermore, according to the muscle 
tension-length curve, insufficient thoracic expansion causes respiratory muscles to work inefficiently. This promotes 
long-term shallow breathing patterns that result in inadequate pulmonary gas exchange, potentially increasing the 
incidence of chronic bronchitis or pulmonary infections.28

Pain is the primary clinical manifestation in CNP patients, exerting a significant adverse impact on the development 
of CRD. CNP patients often exhibit localized pain hypersensitivity. Through spinal reflex arcs, pain activates nociceptors, 
triggering transmission of pain signals to the central nervous system. This subsequently inhibits the contractile function 
of accessory respiratory muscles in the neck and upper thoracic region via γ-motor neurons.29 Concurrently, pain can 
induce spasms in the scalene and sternocleidomastoid muscles, reducing thoracic expansion during inspiration and 
decreasing tidal volume. Human respiratory function is coordinately regulated by the medullary respiratory center, 
phrenic nerve, intercostal nerves, and sensory feedback. Nociceptive signals from neck pain are transmitted to the spinal 
dorsal horn via the posterior branches of cervical nerves, where they form synaptic connections with respiratory-related 
neurons. This process releases inhibitory neurotransmitters that suppress the excitability of the respiratory center, 
ultimately leading to reduced respiratory drive.30 Clinical studies revealed a positive correlation between cervical 
spondylosis severity and diaphragmatic dysfunction in 334 patients, with patients exhibiting ipsilateral diaphragmatic 
paralysis demonstrating more severe cervical degeneration on the affected side.31 Diaphragmatic weakness can lead to 
insufficient lung expansion during inspiration, causing structural remodeling of lung tissue due to chronic under- 
stretching: reduced elastic fibers in alveolar walls, collagen fiber proliferation, and decreased pulmonary elastic recoil. 
These pathological alterations resemble early-stage COPD features.32 The neck region contains abundant vagus nerve 
branches, such as the recurrent laryngeal nerve. Pain stimuli are transmitted via the vagus nerve to the nucleus tractus 
solitarius in the medulla oblongata, activating cardiopulmonary reflexes that may cause respiratory rhythm disturbances 
and even trigger bronchospasm, thereby increasing asthma risk.33

CNP is often accompanied by localized chronic inflammation. Inflammatory mediators may affect respiratory 
function through systemic circulation. Firstly, inflammatory factors directly damage respiratory muscles. Local inflam
mation releases TNF-α, IL-6, prostaglandin E2, and other mediators into the bloodstream. These substances act on 
respiratory muscles by inhibiting Ca2+ release from the sarcoplasmic reticulum and reducing intracellular Ca2+ concen
trations required for muscle contraction.34 Secondly, pro-inflammatory factors such as TNF-α and IL-6 reach lung tissue 
via the bloodstream, stimulating airway epithelial cells to release TGF-β. This promotes airway smooth muscle cell 
proliferation and collagen deposition, leading to airway wall thickening and increased airway resistance.35 Studies have 
found that serum IL-6 levels in CNP patients are 2–3 times higher than in healthy individuals, showing a negative 
correlation with forced expiratory volume in one second (FEV1). This suggests that inflammation factor release induced 
by pain may contribute to reduced pulmonary function.11 Concurrently, when neck pain signals are transmitted to the 
central nervous system via cervical nerves, they activate the neurogenic inflammatory pathway in the spinal dorsal horn, 
releasing substance P and calcitonin gene-related peptide. These substances reach lung tissue through blood circulation or 
axon reflexes, stimulating airway nerve endings and triggering airway smooth muscle contraction, increased vascular 
permeability, and mucus secretion. Consequently, patients become prone to recurrent symptoms including cough, sputum 
production, wheezing, and chest tightness.36

Depression and anxiety constitute significant risk factors for the development of CRD.37 Concurrently, CNP patients 
often experience negative emotions such as anxiety and depression due to impairment in daily activities, sleep quality 
deterioration, and social function deficits. Such anxiety and depression triggered by CNP may conversely elevate 
patients’ risk of developing CRD. A prospective cohort study demonstrated that individuals with anxiety and depression 
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face a significantly increased risk of developing CRD compared to healthy subjects.38 Relevant studies indicate that 
anxiety and depression constitute risk factors for COPD onset and suboptimal asthma control.39,40 The mechanisms 
linking anxiety and depression symptoms to CRD primarily involve the following pathways: First, as psychological 
stress reactions, anxiety and depression persistently activate the body’s neuro-endocrine-immune axis. Consequently, 
adrenal cortisol secretion remains chronically dysregulated, suppressing immune cell function in respiratory mucosa and 
impairing mucosal pathogen clearance. Simultaneously, elevated release of pro-inflammatory factors directly damages 
the airway epithelial barrier, promotes excessive mucus secretion and airway remodeling, ultimately leading to CRD 
development.41,42 Secondly, anxiety and depression indirectly contribute to respiratory system damage through beha
vioral pattern alterations. Patients with anxiety and depression commonly exhibit unhealthy lifestyles such as smoking, 
alcohol consumption, and physical inactivity. Smoking directly damages airway epithelial cells and impairs ciliary 
motility, while alcohol consumption depresses the respiratory center, thereby worsening respiratory depression and 
hypoxia. These adverse behaviors collectively cause varying degrees of airway damage and immune function decline, 
consequently increasing the risk of CRD43. This indicates that anxiety and depression in CNP patients significantly 
increase the risk of CRD among middle-aged and elderly adults.

Based on the above findings, middle-aged and elderly CNP patients exhibit elevated CRD risk. This discovery holds 
significant implications for early prevention, diagnosis, intervention, and prognostic management of CRD. For CNP 
patients, attention should be given to respiratory symptoms such as cough, sputum production, chest tightness, and 
shortness of breath. Patients with pronounced symptoms should undergo pulmonary function tests and chest computed 
tomography (CT), to assess pulmonary status, enabling early disease diagnosis. Studies indicate that respiratory training 
can alleviate pain severity and improve the range of motion in CNP patients.44 Concurrently, therapeutic approaches such 
as cervical traction, manual release, and transcutaneous electrical stimulation not only relieve neck pain but also 
strengthen accessory respiratory muscles and diaphragm function while correcting poor breathing postures, thereby 
effectively enhancing patients’ respiratory function.45 Clinically, some CRD patients present with neck pain and anxiety- 
depression despite no history of smoking or air pollution exposure. When identifying relevant etiologies, clinicians 
should consider the adverse impact of neck pain on CRD progression. In primary health care management, respiratory 
health education can be implemented for CNP patients. Middle-aged and elderly patients are recommended to practice 
exercises such as Tai Chi and Baduanjin, which simultaneously alleviate neck pain and regulate respiratory function.

This study, based on a nationally representative CHARLS longitudinal cohort, offers several strengths: First, the large 
sample size and comprehensive epidemiological survey data ensure relatively high generalizability of the findings. 
Second, multiple confounding variables were adjusted during the research process to ensure result reliability. 
Concurrently, this study is the first to investigate the longitudinal relationship between CNP and CRD through 
a prospective cohort design. It not only provides substantive evidence for selecting treatment approaches for CNP 
patients but also holds significant implications for early prevention and intervention of CRD. Nevertheless, this study still 
has certain limitations. First, the diagnosis of CRD was not confirmed through objective examinations such as pulmonary 
function tests or chest CT, but relied on patient self-reports, which may introduce recall bias. Second, this study only 
examined the association between CNP at baseline and the subsequent occurrence of CRD during follow-up. There was 
a lack of quantification regarding the duration and severity of CNP, which limits the ability to further clarify whether the 
intensity or duration of CNP influences the incidence or severity of CRD. Third, although multiple confounding factors 
were adjusted for in the study, some unmeasured or substantially missing factors—such as economic status, prior health 
conditions, and medication history—remain unaccounted for. Fourth, as this study exclusively sampled middle-aged and 
elderly populations in China, caution should be exercised when extrapolating the findings to populations in other regions. 
Based on these findings, future studies should expand sample sizes and employ diverse methodologies—including cross- 
sectional studies and prospective cohort studies—to validate this association; concurrently, laboratory investigations 
should elucidate the underlying biological mechanisms.

Conclusion
This study is the first to untangle the risk of CRD among middle-aged and elderly Chinese patients with CNP. These 
findings underscore the importance of respiratory health assessment in this population, which holds significant 
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implications for early disease prevention and diagnosis. Additionally, this study provides a basis for lifestyle modifica
tions or other interventions aimed at reducing the incidence of CRD.
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