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Purpose: To explore the predictive factors of neck pain (NP) in patients with cervical degenerative disease by retrospectively 
analyzing their occupational and demographic characteristics and to provide a valuable reference for preventing and treating chronic 
NP.
Patients and Methods: We retrospectively reviewed the occupational and demographic data of patients with cervical degenerative 
disease who had undergone anterior cervical surgery between June 2021 and December 2022 at our center. The patients were divided 
into NP and no-NP groups based on whether they had chronic NP before surgery. Relevant occupational and demographic data from 
all patients were statistically analyzed, and all variables were made categorical. Forward stepwise logistic regression models were 
constructed for preoperative chronic neck pain to explore the possible risk factors associated with chronic neck pain.
Results: The differences in smoking, being an office worker, BMI, and disease types between NP and no-NP groups were statistically 
significant. In contrast, there were no statistically significant in age, sex, academic level, duration, and degeneration grade between the 
two groups. Moreover, further logistic regression analysis indicated that smoking, being an office worker, having an abnormal BMI, 
and cervical spondylotic radiculopathy (CSR) were related to chronic neck pain.
Conclusion: The present study indicated that smoking, being an office worker, having an abnormal BMI, and CSR were predisposing 
risk factors for NP associated with cervical degenerative disease. Although intervertebral disc degeneration is the pathology basis of 
NP, the degeneration grade was not related to the occurrence of NP in our current study. Therefore, quitting smoking, avoiding 
sedentariness, and maintaining a normal BMI may prevent NP to some extent.
Keywords: discogenic pain, radiating pain, musculoskeletal disorder, intervertebral disc degeneration

Introduction
Neck pain (NP), similar to low back pain, is a common musculoskeletal disorder and the leading cause of disability 
worldwide, accounting for one of the top five chronic pain conditions.1 According to reports in the literature, its mean 
point, annual, and lifetime prevalence rates are 7.6%, 37.2%, and 48.5%, respectively.2 However, the exact pathogenesis 
is poorly understood. Various cervical disorders may cause it, such as neck muscle tension or strain, minor arthropathy, 
trauma, cervical disc herniation, abnormal spine curvature, and cervical degenerative disease.3

As an important component of the physiological structure of the cervical spine, the cervical intervertebral disc has 
been established as a main source of NP.4,5 NP originating from cervical intervertebral disc can be divided into two 
types:6 radiating and discogenic pain. Radiating pain is typically caused by spinal stenosis or cervical spondylotic 
radiculopathy. In contrast, discogenic pain results from internal intervertebral disc disorders alone, without disc hernia-
tion and cervical spondylosis. The concomitant symptoms of discogenic neck pain include neck stiffness, headache, 
unilateral or bilateral shoulder pain, non-radicular upper arm pain, ocular and vestibular dysfunction, and anterior chest 
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wall pain.1 Although the exact etiology of the two types of NP may differ, degenerative changes in the intervertebral disc 
are a common pathological basis for both, with a reported incidence of 16–41%.2,7

Intervertebral disc degeneration (IVDD) results from multiple factors.8 Predisposing risk factors include aging, sex, 
genes, mechanical injury, smoking, nutrition, and environmental factors.9–11

Aging is one of the factors most closely related to IVDD. The cellular composition and microenvironment within the 
disc are altered with aging, such as a decline in the concentration of cells and proteoglycans in the nucleus, a decrease in 
the synthesis rate, and a diminished concentration of chondroitin sulfate.12,13 The degeneration will occur when the 
matrix is abnormal.

Genetic factors are important in determining the individual risk of developing disc degeneration and some specific 
types of diseases, which have been identified by a series of studies in twins. As a form of genetic inheritance, sex causes 
a different susceptibility to some specific diseases due to differences in genetic information. Women, particularly women 
with obesity, are more susceptible to IVDD and spinal diseases.14

As an important structure in the spine that transmits stress and connects adjacent vertebral bodies, the intervertebral 
disc is extremely sensitive to mechanical influences, and possible risk factors include sitting with prolonged neck flexion 
or with a protruded head posture, frequent flexion, sudden unexpected movements, and trauma. Sports-related spine 
injuries may also predispose individuals to IVDD.15 Therefore, some occupations and special movements that increase 
the spinal load can accelerate IVDD and result in chronic discogenic pain.16

As the largest blood-free supply tissue in the human body, it is important to maintain sufficient nutrient supply and 
metabolic balance for the intervertebral disc to keep its normal physiological function. Obesity, as a prevalent condition 
in both developed and developing countries, is the combined result of genetic and environmental factors. It indicates 
a metabolic disorders and is recognized as a systemic inflammatory state mediated by adipokines, which has been proved 
as a predisposing risk factor for IVDD.17

Moreover, smoking is another cause for IVDD and chronic spinal pain. The possible mechanism may be the excessive 
activation of mast cells (MCs) and subsequent protease release, which are key in smoking-associated diseases.18–21

IVDD is the pathological basis of NP, whether the factors associated with disc degeneration may also lead to the 
occurrence of NP. Even though the theory states so, it can often be found that many degenerated discs are asymptomatic 
in clinical practice. In contrast, several mild degenerative discs may lead to severe symptoms. Thus, the occurrence of NP 
is a very complex pathological process. Therefore, this study aimed to explore the predictive factors of NP in patients 
with cervical degenerative disease by retrospectively analyzing their occupational and demographic characteristics and to 
provide a valuable reference for preventing and treating chronic NP.

Materials and Methods
Patients
This study retrospectively reviewed the data of patients with cervical degenerative disease who had undergone anterior 
cervical surgery between June 2021 and December 2022 at our center for any of the following reasons: 1) not responding 
to appropriate conservative therapies; 2) having persistent radicular pain, progressive neurologic deficits, or motor 
weakness; or 3) showing signs of cord compression. Three types of diseases were included, namely, cervical spondylotic 
radiculopathy (CSR), cervical spondylotic myelopathy (CSM), and discogenic neck pain (DNP). The recruited patients 
with DNP had to undergo anterior cervical surgery as an alternative treatment for suffering refractory pain that failed to 
respond to conservative treatment.

The surgical procedures were either anterior cervical discectomy and fusion (ACDF) or anterior cervical corpectomy 
decompression and fusion (ACCF). The patients were divided into NP and no-NP groups based on the presence or 
absence of chronic NP before surgery.

Inclusion Criteria
The inclusion criteria were the presence of severe chronic NP before surgery (Visual Analog Scale [VAS] ≥70 mm) for 
the NP group and the absence of NP or only mild NP before surgery (VAS ≤30 mm) for the no-NP group.15
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The exclusion criteria for both the NP and no-NP groups were: 1) mental disorders; 2) a history of cervical 
tuberculosis, infections, tumors, acute trauma, or any demonstrable congenital or developmental abnormalities of the 
cervical spine; and 3) incomplete medical data.

To guarantee an excellent surgical effect, the diagnosis of discogenic NP was determined by a positive response to an 
analgesic discography test.22 The details are as follows: the patient was placed in the supine position, a 22-G spinal 
needle was percutaneously punctured into the center of the disc via an anterolateral approach, guided by a C-armed 
X-wire machine, as judged from anteroposterior and lateral views. A small volume (0.3–0.5 mL) of 0.25% bupivacaine 
was injected. If there was no complaint of discomfort after lying supine for two hours, the patient was allowed to get up 
and move around without limiting cervical spine movement. Pain relief of ≥70% was regarded as positive. During the 
analgesic discography test, no contrast medium was used. If two discs were suspected to be affected, the second disc was 
tested after any effects on the first disc had ceased.

Relief percent was calculated using the following equation:

Parameter Evaluation
During the study, two experienced radiologists and two senior spine surgeons were invited to evaluate the degree of 
degeneration of the target discs on the preoperative magnetic resonance imaging (MRI; 3.0-T Siemens Magnetom 
Symphony; Siemens, Berlin, Germany). They evaluated using T2-weighted (T2W) sagittal MRI according to the 
Miyazaki disc degeneration grading system,23 as shown in Table 1. A detailed record was made, and the procedure 
was performed under double-blind conditions. The MRI scan (T2W1, repetition time: 2000 ms, and echo time: 90 ms) 
layer was 4 mm thick and 1 mm apart, and the matrix was 320×192. The scoring method was according to the Miyazaki 
intervertebral disc degeneration (IVDD) grading system (grades I–V; the higher the grade, the more severe the IVDD). 
The scores corresponded to the degree of IVDD. For example, grade 3 corresponded to 3 points and grade 4 to 4 points. 
The average of four scores determined by the two radiologists and two spine surgeons was regarded as the final score of 
disc degradation.

The present study identified smokers based on the definition of smokers by Wu et al24 combined with the 
characteristics of smoking in China.25 The following inclusion criteria were applied: ≥20 cigarettes smoked daily and 
a smoking history of ≥5 years. In addition, we collected and statistically analyzed the data on the education level of all 
participants. The patients with a university education were considered to have a high level of education; otherwise, they 
were considered to have a low level of education.

Written informed consent was obtained from each patient before the study, and the study protocol was approved by 
the Ethics Committee of our Hospital (202303F). The study was conducted in accordance with relevant guidelines and 
regulations of the Declaration of Helsinki.

Statistical Analysis
Statistical analyses were performed using IBM SPSS Statistics (version 25.0; IBM Corp., Armonk, NY, USA). The 
differences in age, sex, education level, smoking, being an office worker, duration, Body Mass Index (BMI), and disease 

Table 1 Miyazaki’s Grading System for Cervical Intervertebral Disc Degeneration

Grade Nucleus Signal 
Intensity

Nucleus Structure Distinction of the 
Nucleus and Annulus

Disc Height

I Hyperintense Homogenous, white Clear Normal

II Hyperintense Inhomogeneous, with horizontal band, white Clear Normal

III Intermediate Inhomogeneous, gray to black Unclear Normal to decreased
IV Hypointense Inhomogeneous, gray to black Lost Normal to decreased

V Hypointense Inhomogeneous, gray to black Lost Collapsed
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types between the two groups were tested using Pearson’s chi-squared test. The difference in degeneration grade between 
the two groups was tested using Rank-sum test. Statistical significance was set at P≤0.05, detailed in Table 2. Moreover, 
all variables were made categorical and assigned (as shown in Table 3), and forward stepwise logistic regression models 

Table 2 All Enumeration Data and Measurement Data of Participants in the Two Groups

Factors No-NPG (n=103) NPG (n=86) Total (n=189) χ2/Σ P

Age (Y), n(%) 2.588 0.108

<60 54(52.43) 35(40.70) 89(47.09)
≥60 49(47.57) 51(59.30) 100(52.91)

Sex, n(%) 0.171 0.679

F 46(44.66) 41(47.67) 87(46.03)
M 57(55.34) 45(52.33) 102(53.97)

Education level, n(%) 0.005 0.943

H 64(62.14) 53(61.63) 117(61.90)
L 39(37.86) 33(38.37) 72(38.10)

Smoking, n(%) 43(41.75) 59(68.60) 102(53.97) 13.608 <0.001*

Office workers, n(%) 35(33.98) 47(54.65) 82(43.39) 8.153 0.004*
Duration (M), n(%) 2.332 0.127

≤12 57(55.34) 38(44.19) 95(50.26)

>12 46(44.66) 48(55.81) 94(49.74)
BMI (kg/m²), n(%) 9.627 0.002*

18.5–23.9 58(56.31) 29(33.72) 87(46.03)

<18.5 or >23.9 45(43.69) 57(66.28) 102(53.97)
Degeneration grade, n(%) 1.627 0.104

II 19(18.45) 8(9.30) 27(14.29)

III 24(23.30) 18(20.93) 42(22.22)
IV 28(27.18) 28(32.56) 56(29.63)

V 32(31.07) 32(37.21) 64(33.86)

Disease types, n(%) 45.352 <0.001*
CSR 35(33.98) 55(63.95) 90(47.62)

CSM 68(66.02) 18(20.93) 86(45.50)

DNP 0(0.00) 13(15.12) 13(6.88)

Note: *P≤0.05. 
Abbreviations: no-NPG, no-neck pain group; NPG, neck pain group; H/L, higher level of education/lower level of education; *BMI, 
body mass index; CSR, cervical spondylotic radiculopathy; CSM, cervical spondylotic myelopathy; DNP, discogenic neck pain.

Table 3 Variable Assignment Table

Variable Types Assignment

Group Qualitative 0:no-NPG;1:NPG

Age (Y) Qualitative 0:<60;1:≥60
Sex Qualitative 0:F;1:M

Education level Qualitative 0:H;1:L

Smoking Qualitative 0:No;1:Yes
Office workers Qualitative 0:No;1:Yes

Duration (M) Qualitative 0:≤12;1:>12

BMI (kg/m²) Qualitative 0:18.5–23.9;1:<18.5 or >23.9
Degeneration grade Ordered 2:II;3:III;4:IV;5:V

Disease types Qualitative 1:CSR;2:CSM;3:DNP

Abbreviations: no-NPG, no-neck pain group; NPG, neck pain group; H/L, higher level 
of education/lower level of education; BMI, body mass index; CSR, cervical spondylotic 
radiculopathy; CSM, cervical spondylotic myelopathy; DNP, discogenic neck pain.
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were constructed for preoperative severe chronic NP.26 We used the presence or absence of severe neck pain before 
surgery as a dependent variable, and univariate logistic regression analysis was used to study the related factors, such as 
age, sex, education level, smoking, being an office worker, duration, BMI, degeneration grade, and disease type, as 
shown in Table 4. Subsequently, the variables were assessed as significant (P≤0.05) in univariate regression analysis were 
entered as independent variables in multivariate logistic regression analysis (as shown in Table 5), thereby establishing 
the regression model. For the independent variables, the lowest value in the Table 3 was taken as the reference group.

Results
Patients’ Occupational and Demographic Data
A total of 247 patients with cervical degenerative disease underwent anterior cervical surgery during this period. 
According to the inclusion criteria, 86 and 103 patients were recruited in the NP and no-NP groups, respectively. In 
addition, there were 55, 18, and 13 patients with cervical spondylotic radiculopathy, cervical spondylotic myelopathy, and 

Table 5 Risk Factors Related to Chronic Neck Pain in 189 Patients: Multivariate Logistic Regression Analysis

Partial Regression 
Coefficient

Standard 
Error

Wald 
χ²

P OR 95% CI

Lower 
Limit

Upper 
Limit

Smoking 0.895 0.361 6.130 0.013* 2.446 1.205 4.967
Office workers 0.724 0.366 3.918 0.048* 2.063 1.007 4.227

BMI (kg/m²) 0.957 0.371 6.634 0.010* 2.603 1.257 5.390

Disease types
CSM −1.899 0.373 25.888 <0.001* 0.150 0.072 0.311

DNP 20.330 10,818.881 0.000 0.999 6.748E+08 0.000

Notes: The difference is statistically significant (*P≤0.05). For the independent variables, the lowest value in the Table 3 was taken as the 
reference group. 
Abbreviations: BMI, body mass index; CSM, cervical spondylotic myelopathy; DNP, discogenic neck pain.

Table 4 Risk Factors Related to Chronic Neck Pain in 189 Patients: Univariate Logistic Regression Analysis

Partial Regression 
Coefficient

Standard 
Error

Wald χ² P OR 95% CI

Lower 
Limit

Upper 
Limit

Age (Y) 0.474 0.295 2.575 0.109 1.606 0.900 2.864
Sex −0.121 0.293 0.171 0.679 0.886 0.499 1.573

Education level 0.022 0.301 0.005 0.943 1.022 0.567 1.842

Smoking 1.115 0.306 13.235 <0.001* 3.049 1.672 5.559
Office workers 0.851 0.300 8.024 0.005* 2.341 1.300 4.218

Duration (M) 0.448 0.294 2.322 0.128 1.565 0.880 2.785

BMI (kg/m²) 0.930 0.302 9.444 0.002* 2.533 1.400 4.583
Degeneration 

grade

III 0.577 0.524 1.213 0.271 1.781 0.637 4.977
IV 0.865 0.499 3.004 0.083 2.375 0.893 6.316

V 0.865 0.49 3.116 0.078 2.375 0.909 6.206

Disease types
CSM −1.781 0.342 27.111 <0.001* 0.168 0.086 0.329

DNP 20.751 11,147.524 0.000 0.999 1.028E+09 0.000

Note: The difference is statistically significant (*P≤0.05). 
Abbreviations: BMI, body mass index; CSM, cervical spondylotic myelopathy; DNP, discogenic neck pain.
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discogenic pain in the NP group, respectively. In the no-NP group, 35 and 68 patients had cervical spondylotic 
radiculopathy and cervical spondylotic myelopathy, respectively. The NP group included 45 males and 41 females 
with a mean age of 64.7 (37–82) years. The mean duration was 13.6 (3–29) months. The involved segments in the NP 
group ranged from C3/4 to C6/7. The no-NP group included 57 males and 46 females, with a mean age of 61.2 (31–79) 
years. The mean duration was 11.4 (1–21) months. Similar to the NP group, the involved segments in the no-NP group 
ranged from C3/4 to C6/7.

The present study involved 128 and 175 intervertebral segments in the NP and no-NP groups, respectively. Detailed 
data of all the participants were collected by questionnaires and medical records.

Table 2 presents the comparison of all the enumeration and measurement data of participants in the NP and no- 
NP groups. Significant differences were observed between the smoking, being an office worker, having an abnormal 
BMI, and disease types in the two groups (Pearson’s chi-square test, P<0.001, =0.004, 0.002, and <0.001, 
respectively). However, there were no significant differences in age, sex, education level, and duration between 
the two groups (Pearson’s chi-square test, P=0.108, 0.679, 0.943, and 0.127 respectively). In addition, the difference 
in the degeneration grade between the NP group and the no-NP group was not statistically significant (Rank-sum 
test, P=0.104).

Furthermore, the original data from all the participants in both groups were analyzed using Origin Pro 2023 (The 
Ultimate Software for Graphing & Analysis, Origin Lab Corporation). The proportions of smoking, office workers, and 
abnormal BMI in the NP group were higher than those in the no-NP group, with statistically significant differences, the 
results are shown in Figure 1.

Univariate Logistic Regression Analysis
A total of 189 training samples were performed analysis using univariate logistic regression analysis.

According to the specific content of the questionnaire and medical records, 9 variables that may related to the 
occurrence of NP were selected to conduct statistical analysis. They were age, sex, education level, smoking, being an 
office worker, duration, BMI, degeneration grade, and disease types. The statistical data are outlined in Table 4, that 
shows that the risk of smokers suffering from NP is 3.049 (1.672–5.559) times more than that of non-smokers. The risk 
for office workers is 2.341 (1.300–4.218) times more than that for non-office workers. The risk of suffering from NP in 
patients with abnormal BMI is 2.533 (1.400–4.583) times more than whose with normal BMI. And the risk for patients 
with CSM is 0.168 (0.086–0.329) times more than that for patients with CSR, in other words, the risk of suffering from 
NP in patients with CSR is more than 5 times than that of patients with CSM.

Figure 1 Comparison of smoking, office workers, and abnormal BMI in the neck pain (NP) and no-NP groups. (A) = NP group, (B) = no-NP group; **P<0.01; ***P<0.001.
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Multivariate Logistic Regression Analysis
Among all the 9 variables, 4 variables which show significant in the univariate logistic regression analysis were chosen as 
independent variable included in the multivariate logistic regression analysis and entered logistic regression equation. 
According to the results of analysis, it can be found that the maximum contribution for NP was BMI, followed by 
smoking and being an office worker, excepting CSR (Table 5). A p-value closer to 1 was considered to be more likely to 
occur in preoperative chronic neck pain; the less likely, the p-value was closer to 0.

Evaluation of the Predictive Model
The Chi-square value of Hosmer-Lemeshow test is 11.689, P=0.166 (P> 0.05), indicating that the model fit in Table 5 is 
good. The ROC curves (Figure 2) also indicate that.

Discussion
Chronic neck pain, similar to low back pain, has become a severe public health problem worldwide.27,28 It is reported 
that various factors are related to the occurrence of neck pain. The current study also indicated that smoking, being an 
office worker, and having an abnormal BMI and CSR are predisposing risk factors related to neck pain. Although there is 
limited understanding of its pathogenesis, it is reported that a degenerative disc is a common source of neck pain with 
a reported prevalence between 16% to 41%.16 Therefore, the predisposing risk factors related to neck pain may work by 
resulting in IVDD.

Abnormal BMI as a manifestation of nutritional metabolic dysfunction, either obesity or marasmus, is not conducive 
for intervertebral disc to maintaining the normal physiological function. Obesity is an abnormal or excessive fat 
accumulation that presents a health risk,29 and obesity-related risk factors may cause changes in the disc microenviron-
ment, enhancing cell apoptosis, autophagy, and matrix breakdown.18 The negative effects of obesity contain two 
aspects:1) Metabolic disturbance. Obese patients are susceptible to hyperlipidemia, which is the primary cause of 
atherosclerosis and artery occlusion.17 The intervertebral disc, the largest non-vascular tissue in the human body with 
insufficient blood supply, is sensitive to ischemia. Previous studies have reported that insufficient blood supply may lead 
to IVDD, and atherosclerosis could be a possible reason for the lack of blood supply.30–32 2) Mechanical overload. 
Although an increased BMI does not necessarily meet the diagnostic criteria for obesity (BMI ≥25 kg/m2, according to 
the Asian criteria (WHO Expert Consultation, 2004)), people with an increased BMI tend to be overweight and bring 
excessive spinal load which may accelerate the process of IVDD. What is more, marasmus also has adverse health 
effects, especially for spine stability. For emaciated people, the muscles and ligaments are less developed, and fail to 
provide enough tension to maintain the stability of the spine during flexion and extension activities, resulting in abnormal 

Figure 2 The ROC curves corresponding to the multivariate logistic regression analysis. The area under the curve is 0.829, 95% CI: (0.771–0.888), p=0.030.
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motion between the neighbor vertebral bodies, which may lead to disc degeneration. In the current study, the proportion 
of patients with abnormal BMI in the NP group was higher than that in the no-NP group, and the difference was 
statistically significant. In addition, the results of the logistic regression analysis showed abnormal BMI is related to NP, 
the partial regression coefficient is 0.957. Therefore, abnormal BMI might be a risk factor for chronic neck pain.

Smoking, as a global problem, is an established risk factor for human health. A series of related studies have indicated 
the negative effects of smoking on spinal diseases. Livshits et al33 reported that the chance of undergoing cervical spine 
surgery was greater in the smoking population compared to that in the non-smoking population (64.3% vs 37%, P<0.01). 
Battié et al10 studied IVDD in 20 male monozygotic twins and found that smokers had a higher average disc 
degeneration score (>18%) than nonsmokers. Wahlstrom et al34 reported that smokers with spinal degeneration had 
a longer average length of hospital stay than nonsmokers. Kim et al35 retrospectively analyzed that the improvement of 
neurological function in nonsmokers was better than that in smokers after ACDF. Moreover, studies on the relationship 
between smoking and IVDD have proven that they are closely related, and smoking has been identified as a risk factor 
for IVDD and discogenic pain.36,37 This is consistent with the results of the current study. In this study, the proportion of 
smokers in the NP group was statistically higher than that in the no-NP group, and further logistic regression analysis 
showed that smoking is related to NP, with the partial regression coefficient being 0.895. Therefore, smoking might be 
a risk factor for chronic neck pain.

Office workers or sedentary individuals are more prone to neck and low back pain.38–40 The prolonged sitting time 
and specific body postures, such as inappropriate neck or low back flexion or rotation,41 may increase the mechanical 
burden of the intervertebral disc, leading to mechanical damage. Moreover, workplace environmental factors such as 
temperature, humidity, and location of the computer monitor may be associated with IVDD and NP.42 In this study, we 
also drawn similar conclusion. The proportion of office workers in the NP group was significantly higher than that in the 
no-NP group, and further logistic regression analysis showed that being an office worker is related to NP, with a partial 
regression coefficient of 0.724.Hence, placing computer monitors directly in front of the users and maintaining an indoor 
temperature between 24–26 °C are recommended to reduce the incidence of NP by avoiding excessive flexion and 
relieving muscle tension of cervical spine.43–46

Cervical spondylosis is a common and frequently occurring disease in clinical practice. Among all the subtypes of 
cervical spondylosis, 40% of patients with CSM and about 26% of patients with CSR have to undergo surgical treatment 
due to severe neurological dysfunction and refractory symptoms.47,48 CSR usually combines with radiating neck pain due 
to the compression of cervical nerve roots.49 CSM represents the most common spinal cord disorder in adults and often 
develops progressive neurologic deficits and motor weakness, while concurrent neck and shoulder pain is relatively 
rare.50 This is consistent with the results of our current study. The univariate logistic regression analysis in the present 
study showed the risk of suffering from NP in patients with CSR is more than 5 times than of patients with CSM, and 
further multivariate logistic regression analysis showed that CSR is related to NP. Moreover, the prognosis for most 
patients with CSR is favorable.51 However, the effect of conservative interventions for most CSM is limited.52,53 

Accordingly, surgical treatments are more likely to be selected for patients with CSM. These may be the possible 
reasons for the distributional difference of cervical disease types between the two groups in the current study; the 
proportion of CSR was significantly higher than CSM in the NP group, while the no-NP group had the opposite result.

Aging and Sex Aging has been seen as one of the most closely related factors of disc degeneration. It is reported that 
the incidence of disc degeneration among adults <30 years old is about 40%, and the incidence of disc degeneration in 
people >50 years old is >90%.54 The intervertebral disc is one of the earliest organs to degenerate with aging. The 
characteristic changes of IVDD present as different cellular and biochemical alterations, including degradation of the 
extracellular matrix, accumulation of cellular waste products, and increased expression of proinflammatory cytokines. 
These changes, particularly inflammatory reactions, are closely associated with chronic neck and low back pain.5,15,55 In 
this study, the average age of participants in the NP group was older than that in the no-NP group, but the difference was 
not statistically significant, and further logistic regression analysis did not show that age is related to NP. Additionally, 
because of the differences in genetic and physiological factors, being a female, particularly a female with obesity, 
increases the susceptibility to IVDD.14,17 Previous studies have reported that females have a higher prevalence of neck or 
low back pain, and are more susceptible to environmental risk factors than males due to less physical activity, lower bone 
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mineral density, and their specific anatomical structure.56–58 However, the results of the present study did not show the 
association between sex and NP either. The possible reasons are as follows: 1) the sample size in this study was small, 
and the distribution of variables is narrow; 2) variables may not be normally distributed, which may bias the results at 
some extent.

Although IVDD is the primary cause of chronic neck and low back pain, this study did not show degeneration grade 
of intervertebral disc is related to NP. Dwyer et al59 reported that a greater degree of degeneration does not necessarily 
implicate a more severe discogenic pain. This is why many patients have significant disc degeneration but not any 
clinical symptoms. One of the previous studies from the first author also found no positive linear correlation between the 
degree of disc degeneration and NP. However, the conclusion was drawn from a cross-sectional cohort study, and the 
study’s method and limited sample size might have biased the results.

A series of studies have explored the possible risk factors related to chronic NP. However, most of them did not 
classify NP according to its source. Therefore, the conclusions drawn were not targeted. In the present study, patients 
with cervical degenerative diseases who underwent anterior cervical surgery were recruited and divided into NP and no- 
NP groups based on whether they suffered preoperative NP or not. Therefore, NP discussed in the current study was 
closely associated with degenerative cervical discs, including radiating and discogenic pain. According to the results of 
logistic regression analysis, abnormal BMI, smoking, being an office worker, and CSR were possible risk factors 
associated with chronic NP, while age, sex, duration, education level, and degeneration grade were not related. 
However, due to the complexity of the etiology for IVDD and chronic NP, studies with larger sample size and multi- 
center are also needed for in-depth studies.

Limitations
This study had several limitations. First, this was a retrospective cohort study, if it was a prospective randomized 
controlled study, the evidence level would be higher and more meaningful. Second, the sample size is small. A larger 
sample size and multi-center studies may be more convincing. In addition, the number of variables included in this study 
was limited. Some possible risk factors of NP, such as cervical curvature and Modic changes, were not included in the 
present research.

Conclusions
According to the results of the logistic regression analysis, having an abnormal BMI, smoking, being an office worker, 
and CSR are predisposing risk factors associated with chronic NP, while age, sex, duration, education level, and 
degeneration grade were not related to NP in the present study.
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