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Knowledge, attitude, and practice
of cervical spondylosis in the
general public

Ruitong Che!, Wenming Xiu?, Yang Qin?, Lei Jiang?, Hong Zhang? & Xudong Che?**

To assess the knowledge, attitude, and practice (KAP) regarding cervical spondylosis (CS) among the
general public in China, and to identify factors associated with these KAP components. This cross-
sectional study was conducted between January and June 2023 among general public, using a self-
designed questionnaire. A total of 536 valid questionnaires were included. The KAP scores were 6 (5-7)
for knowledge, 25 (24-39) for attitude, and 25 (23-29) for practice, respectively. Spearman correlation
analysis showed positive correlation between knowledge and attitude (r=0.093, P=0.030), between
knowledge and practice (r=0.325, P<0.001). Multivariate analysis showed that sitting time per day
(OR 0.371, P=0.020), household income above 5,000 Yuan per month (OR 0.488~0.555, P<0.05),
and unclear family history of CS were statistically associated with knowledge. Education (OR 3.577,
P=0.027), household income above 10,000 Yuan per month (OR 2.417, P=0.012) were independently
associated with attitude. Knowledge (OR 1.491, P<0.001), middle aged participants (OR 1.918,
P=0.011) were independently associated with practice. The general public showed relatively adequate
knowledge, and moderate attitude and practice towards CS. Associations were observed between
KAP and demographic factors. Due to the cross-sectional design, causality cannot be established.
Therefore, implications for health education should be viewed as preliminary and require confirmation
through larger, multi-center, longitudinal studies.
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Cervical spondylosis (CS), also known as cervical osteoarthritis or degenerative disc disease of the neck leading
to formation of osteophytes, disc herniation, and spinal canal narrowing'. It is an age-related degeneration of
the cervical spine that involves the wear and tear of the intervertebral discs, facet joints, and ligaments?®. General
symptoms of this condition include neck pain, stiffness, limited neck motion, radiculopathy (pain down the
arms due to nerve root compression), and myelopathy (weakness, balance impairments, and coordination
difficulties)**. These clinical manifestations highlight the need to understand the underlying mechanisms and
contributing factors of the disease. The underlying pathophysiology of CS involves altered disc cell metabolism,
loss of disc height, reduced hydration, and increased collagen content. In addition, inflammatory cytokines
such as IL-1p and TNF-q, as well as matrix metalloproteinases (MMPs), contribute to extracellular matrix
degradation and accelerated intervertebral disc degeneration®.

Itlargely affects the aging population worldwide, thus emphasizing the importance of unveiling its background
and etiology for developing effective management strategies. Studies have shown that various factors contribute
to the development and progress of CS, including the natural wear and tear with aging, genetic predisposition,
smoking, lifestyle, and occupational activities (like repetitive neck movement, sitting, heavy weight lifting, etc.)®5.
This condition is diagnosed through a detailed clinical history, physical examination, and imaging studies, such
as X-ray’, magnetic resonance imaging (MRI)!, and computed tomography (CT) scans'’. It is managed through
a multidisciplinary approach involving conservative measures (use of analgesics, non-steroidal drugs, muscle
relaxants), medication, physiotherapy, and in severe cases, surgical interventions (discectomy, laminectomy, or
spinal fusion)?®. Cervical spine pathology is increasingly prevalent worldwide due to population aging, and it
poses a growing public health burden. The World Health Organization projects that by 2050, 22% of the global
population will be over 60, greatly increasing the risk of cervical degenerative diseases. Low- and middle-income
countries face especially high rates of disability due to limited access to timely care. This highlights the need
for improved public awareness and prevention strategies across diverse healthcare settings'?. In China, a large-
scale epidemiological study reported that approximately 17.6% of adults are affected by symptomatic cervical
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spondylosis, with even higher rates among office workers and elderly individuals'>. These figures highlight the
urgent need for public awareness, early prevention, and effective management of this degenerative condition.

The analysis of knowledge, attitude, and practice (KAP) towards a medical condition is important in medical
field. KAP analysis is a useful tool for identifying the factors influencing behavior change!'¥-16. These studies
aim to understand the awareness, perception, and management of a specific medical condition. The knowledge
dimension assesses the general knowledge of the population about the condition and its causes, symptoms,
risk factors, and treatment options!”. The attitude dimension assesses the general perception of the population
towards the disease and its impact on daily life'®. The practice dimension examines the approaches individuals
take to prevent or manage the condition'”. KAP studies aim to identify gaps in knowledge, negative attitudes,
and ineffective practices that can be addressed through education or intervention programs®. These studies
have shown that medical professionals may have had good knowledge about a disease, but their clinical practice
and attitudes may need improvement. Physiotherapist may have adequate knowledge about a treatment?!, but
their attitude and practice vary?2. Patients may have limited knowledge about non-surgical treatment, but their
attitudes are generally positive. Access to healthcare facilities is often a barrier to appropriate management?.
Understanding KAP can improve disease management and enhance attitudes and behavior towards the disease.

This study aimed to investigate KAP levels regarding cervical spondylosis among the general public in China
and analyze associated sociodemographic and behavioral factors. The findings will inform the design of targeted
health education programs and preventive interventions for cervical spondylosis. This research provides insights
into awareness and understanding of cervical spondylosis and identifies existing attitudes and practices related
to the condition. Such information can help develop targeted education campaigns and interventions to improve
knowledge, change attitudes, and promote effective prevention and management practices. By addressing existing
gaps, this study can contribute to more effective strategies for prevention and management. However, it does not
evaluate whether improvements in KAP scores lead to measurable clinical benefits, such as reduced incidence,
symptom severity, or disability related to cervical spondylosis. A clear theoretical framework linking KAP to
health outcomes is needed to understand the potential impact of educational or behavioral interventions. Future
research should integrate behavioral change theories and longitudinal designs to determine if enhanced KAP
translates into improved cervical spine health and quality of life.

Methods

Study design and participants

This cross-sectional study was conducted at Dalian Traditional Chinese Medicine Hospital, Dalian, China,
between January 29, 2023 and June 22, 2023. Participants from the general public aged 18 years and above were
included. Inclusion criteria were: (1) aged 18 years or above; (2) able to read and understand Chinese; and (3)
voluntarily agreed to participate with informed consent. Exclusion criteria were: (1) individuals with diagnosed
psychiatric disorders or cognitive impairments that may affect understanding of the questionnaire; (2) medical
professionals or students majoring in health-related fields; and (3) incomplete or inconsistent questionnaire
responses. The study received ethical approval from the Ethics Committee of Dalian Traditional Chinese
Medicine Hospital (January 3, 2023), and informed consent was obtained from the all participants involved.

Questionnaire

The questionnaire was designed based on the guidelines provided by the Chinese Society of Rehabilitation
Medicine: Guidelines for the Diagnosis, Treatment and Rehabilitation of Cervical Spondylosis (2010 Edition) and
the North American Society for Spine Surgery: Guidelines for the Diagnosis and Treatment of Neurogenic Cervical
Spondylosis (2010 Edition). A pilot study was conducted with 30 participants to assess the reliability and validity
of the questionnaire. The Kaiser-Meyer-Olkin (KMO) value was 0.833, and Bartletts test of sphericity was
significant (P<0.001), indicating good structural validity for factor analysis. The Cronbach’s alpha coefficient
was 0.812, confirming acceptable internal consistency of the instrument.

The final version of the questionnaire was in Chinese and consisted of four dimensions with a total of 39
items. The sociodemographic characteristics section included 15 items, the knowledge dimension contained
8 items, the attitude dimension had 8 items, and the practice dimension included 8 items. In the knowledge
dimension, questions with correct answers were assigned 1 point for a correct response and 0 points for a wrong
or an unclear answer. For the attitude and practice dimensions, a five-point Likert scale was primarily used,
ranging from very positive (5 points) to very negative (1 point) based on the level of positivity, resulting in
scores ranging from 8 to 40 points. For interpretation purposes, we defined “relatively adequate” knowledge
as achieving at least 70% of the maximum possible score in the knowledge dimension, consistent with prior
KAP studies that have used similar thresholds for adequate knowledge classification'®. In our questionnaire, the
maximum possible knowledge score was 8, so a score of =6 was considered relatively adequate. This threshold
allowed for a consistent and literature-based interpretation of participants’ knowledge levels.

To further evaluate construct validity, we conducted a confirmatory factor analysis (CFA). Model fit was
assessed using standard indices with the following a priori criteria for acceptable fit: root mean square error
of approximation (RMSEA)<0.08, incremental fit index (IFI)>0.80, Tucker-Lewis index (TLI)>0.80, and
comparative fit index (CFI)>0.80. The CFA yielded RMSEA =0.078, IFI=0.826, TLI=0.869, and CFI=0.824,
supporting the factorial validity of the instrument.

Sampling procedure and data collection

A non-probability sampling technique was used. Specifically, convenience sampling was employed, and the
questionnaire was distributed face-to-face to participants at the outpatient clinic site by five research assistants.
Prior to distribution, the research assistants underwent internal training to ensure they fully understood the
significance and importance of the questionnaires. They also familiarized themselves with the specifications for
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filling out the questionnaires and were trained in maintaining a polite and friendly manner during interactions
with participants. During the collection of questionnaires, the research assistants carefully checked for any
missing items. To ensure a large diverse sample size, the questionnaires were distributed to cover various
age groups, genders, and occupations. Given the high number of people coming and going from the clinic,
the questionnaires were distributed randomly face-to-face. Participants were provided a warm, quiet, and
comfortable environment in a designated room to fill in the questionnaires. They were reminded to complete
the questionnaires in a serious and factual manner with clear handwriting and not to feel apprehensive. To
maintain the quality of the questionnaires, missing items were checked upon collection, and the questionnaires
were properly numbered and preserved. During the data cleaning process, questionnaires with contradictory
information were eliminated. Since participants were recruited at an urban hospital outpatient clinic, the sample
may overrepresent individuals with access to healthcare and urban residents, and may not fully reflect the
broader general population.

Sample size
The calculation of sample size was based on the following formula employed in the cross-sectional study

Zl_% 2
n= 5 x px (1—p)

where n denotes the sample size. Besides, p value was assumed to be 0.5 to achieve the maximum sample
size. a refers to the type | error, which was set to 0.05 in this case. Subsequently, Z;_ g was yielded 1.96. §
represents the effect sizes between groups, which was determined as 0.05, and at least 384 participants should be
required. As regards the 20% of non-response rate, a total of 480 participants are required to be involved.

Statistical analysis

Statistical analysis was performed using SPSS version 26.0 (IBM Corp., Armonk, N.Y., USA). Normality of
continuous variables was assessed using the Shapiro-Wilk test. As all KAP scores (knowledge, attitude, and
practice) did not follow a normal distribution (P<0.001 for all variables), descriptive statistics were reported
as median with interquartile range expressed as median (Q1-Q3). Categorical variables were presented as
frequencies and percentages [n (%)]. To compare differences in KAP scores among subgroups with different
sociodemographic characteristics, non-parametric tests were used: the Mann-Whitney U test for two-group
comparisons, and the Kruskal-Wallis test for comparisons among three or more groups. Spearman correlation
analysis was used to assess the relationships among knowledge, attitude, and practice scores. Additionally,
multivariate logistic regression analysis was performed to identify independent factors associated with each of
the KAP dimensions. A two-tailed P-value of less than 0.05 was considered statistically significant.

Findings or results

The questionnaire was distributed among 536 participants, with a 100% return rate with their responses. The
median (interquartile range) KAP scores were 6 (5-7) for knowledge, 25 (24-39) for attitude, and 25 (23-29) for
practice, respectively, indicating sufficient knowledge, moderate attitude and practice. In addition, knowledge
score was significantly varied by their education (P=0.025), sitting time per day (P<0.001), household income
per month (P<0.001), drinking (P=0.004), family history (P <0.001). Attitude scores were significantly varied
by their age (P=0.049), education (P<0.001), sitting time per day (P=0.007), household income per month
(P<0.001), CS or not (P<0.001), family history (P<0.001). Practice score was significantly varied by their age
(P<0.001), residence (P=0.041), sitting time per day (P<0.001), household income per month (P<0.001),
marital status (P=0.031), smoking (P <0.001), medical insurance (P=0.009), CS (P<0.001), and family history
(P<0.001) (Table 1).

The results on the distribution of correct, wrong, and unclear answers for questions K1-K8, indicating the
level of knowledge about CS among the general public. The results show that majority of participants answered
correctly to question K1-K7, ranging from 94.4 to 73.13%, while only 52.8% answered correctly for question
K8. Only a small portion of participants answered ‘wrong’ (1.31-15.67%) and others answered ‘unclear’ (3.73-
31.53%) to all questions (Table 2).

The results on the distribution of ‘Strongly agree, ‘Agree, ‘Neutral, ‘Disagree, and ‘Strongly disagree’ answers
for questions A1-A8, indicate the attitude of general public towards CS (Table 3). The results reveal a wide
spectrum of responses to the ‘agre¢’ option among participants. Notably, question Al, which pertained to the
association of CS with work and lifestyle, garnered the highest agreement rate at 62.31%. In contrast, question
A3, which focused on basic knowledge about CS, received the lowest agreement rate at 24.44%. Conversely, only
a minority of participants (23.88%) expressed strong agreement with question A1, while an exceedingly small
percentage (0.75%) disagreed with it. The ‘neutral’ response exhibited substantial variation among participants,
ranging from 51.31% for question A2 (addressing the impact of physical stress on CS) to 27.61% for question
A4 (centered on the belief in prevention as a key factor in dealing with CS). Notably, there were no participants
who chose the ‘strongly disagree’ option for questions A1, A4, and A7 (related to CS patients actively seeking
standardized treatment). However, a few individuals did strongly disagree with other questions.

The results from Table 4 indicate the distribution of responses for questions P1-P8, which assess the practice
of CS among the general public. The findings reveal that the highest percentage of respondents answered ‘always’
for question P5 (16.04%), which pertains to the suitable height of a pillow, while the lowest percentage was
recorded for question P8 (7.09%), which involves taking rest or seeking medical attention for neck discomfort.
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Knowledge Attitude Practice
Variables N (%) Median (Q1-Q3) | P-value | Median (Q1-Q3) | P-value | Median (Q1-Q3) | P-value
Total 536(100) 6[5-7] 25[24-29] 25[23-29]
Gender 0.921 0.393 0.477
Male 230(42.91) | 6[5-7] 25[24-30] 25.5[23-29]
Female 306(57.09) | 6[5-7] 25[24-29] 25[23-29]
Age 0.168 0.0496 <0.001
Young 255(47.57) | 6[5-7] 26(24-30] 25[22-28]
Middle-aged 226(42.16) | 7[5-7] 25[24-29] 27[23-30]
Elderly 55(10.26) | 7[5-7] 25[24-29] 26[23-31]
Residence 0.122 0.282 0.041
Rural 32(5.97) 7[6-7] 25[24-26] 26[23-30.5]
Urban 478(89.18) | 6[5-7] 25[24-30] 26[23-29]
Suburban 26(4.85) | 6(6-7) 24.5[24-27] 23[21-27]
Education 0.025 <0.001 0.054
Middle school and below 42(7.84) 7(6-7] 24(24-26] 26.5[23-32]
High school 115(21.46) | 6[5-7] 25[24-27] 27[23-30]
Undergraduate 326(60.82) | 6[5-7] 25[24-30] 25[23-29]
Postgraduate and above 53(9.89) 6[6-7] 29(25-31] 25[22-27]
Employment 0.566 0.632 0.258
Employed 375(69.96) | 6[5-7] 25[24-30] 25[23-29]
Other 161(30.04) | 6[5-7] 25[24-29] 26[23-31]
Sitting time per day, hours <0.001 0.007 <0.001
<4 50(9.33) 7[6-7] 26[24-30] 24[22-30]
4-6 139(25.93) | 7[6-7] 24[24-27] 26[23-31]
6-8 275(51.31) | 6[5-7] 25[24-30] 26[23-29]
>8 72(13.43) 6[6-7] 26(24-30] 23.5[22-26]
Household income per month, Yuan <0.001 <0.001 <0.001
<5,000 148(27.61) | 7[6-7] 24[24-26) 28[23-32]
5,000-10,000 219(40.86) | 6[5-7) 25[23-27] 25[22-29]
>10,000 85(15.86) | 6[5-7] 26[24-31] 24[22-27]
Unwilling to disclose 84(15.67) | 6[5-7] 30(28-33] 25.5[23-28]
Marital status 0.479 0.143 0.031
Married 410(76.49) | 6[5-7] 25[24-29] 26[23-30]
Other 126(23.51) | 6[6-7] 26[24-30] 25[23-28]
Smoking 0.746 0.121 <0.001
Yes 145(27.05) | 7[5-7] 25[24-29] 27[24-30]
No 391(72.95) | 6[5-7] 25[24-30] 25[22-29]
Drinking 0.004 0.239 0.195
Yes 167(31.16) | 6[5-7] 26[24-30] 26[24-29]
No 369(68.84) | 7[5-7] 25[24-29] 25[22-29]
Medical insurance 0.111 0.054 0.009
Social medical insurance 315(58.77) | 6[5-7] 25[24-29] 26[23-29]
Commercial medical insurance 25(4.66) 6[5-7] 25[24-28] 23[21-27]
Both social and commercial medical insurance | 183(34.14) | 6[6-7] 26(24-31] 25(22-29]
No medical insurance 13(2.43) 6[5-6] 26(24-30] 23[23-24]
Cervical spondylosis 0.071 <0.001 <0.001
Yes 413(77.05) | 6[6-7] 26[24-30] 23[22-25]
No 76(14.18) | 7[5-7] 25[24-28] 27[23-30]
Unclear 47(8.77) 6[4-7] 30[26-32] 24[22-26]
Family history <0.001 <0.001 <0.001
Yes 362(67.54) | 6[5-7] 25[24-28] 24[22-27]
No 102(19.03) | 7[5-7] 25[24-28] 27[23-30]
Unclear 72(13.43) 5[4-7] 29.5[26-32] 24[22-26.5]
Table 1. Demographic information of cervical spondylosis patients.
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N (%)
Items Correct Wrong Unclear
K1. Cervical spondylosis is a clinical syndrome caused by degenerative changes in the cervical intervertebral discs. 404 (75.37) | 22(4.1) (201 ég)
K2. The main symptoms of cervical spondylosis include neck and back stiffness, pain, and radiating pain in the upper limbs. 422 (78.73) | 32(5.97) | 82(15.3)
K3. Patients with cervical spondylosis may experience symptoms such as numbness and weakness in the limbs, dizziness, nausea, vomiting, 392 (73.13) | 23 (4.29) 121
blurred vision, tachycardia, and difficulty swallowing. ) ’ (22.57)

K4. Chronic strain of the cervical spine is mainly caused by poor sleeping positions, improper work and posture, excessive physical exercise
or neck movements.

506 (94.4) 7 (1.31) |23 (4.29)

K5. Both a pillow that is too high or too low are considered poor sleeping positions. 446 (83.21) | 40(7.46) | 50(9.33)

Ké6. Prolonged periods of desk work with the head lowered, or constantly looking down at a phone, can cause strain on the neck muscles
and ligaments, increasing pressure on the cervical intervertebral discs.

489 (91.23) | 27(5.04) | 20 (3.73)

K7. Direct exposure to cold air from air conditioning in the summer may cause the cervical spine to become cold and trigger cervical

465 (86.75) | 27 (5.04) | 44 (8.21)

spondylosis.
K8. Surgical treatment is necessary for a complete recovery from cervical spondylosis, non-surgical treatment can only provide relief. 283(52.8) | 84(15.67) (31123)
Table 2. Distribution of question answered for knowledge dimension.
N (%)
Items Strongly agree | Agree Neutral Disagree | Strongly disagree
Al. You believe that the occurrence of cervical spondylosis is related to work and lifestyle habits. 128 (23.88) 334 (62.31) | 70 (13.06) 4(0.75) | 0(0)
A2. You believe that psychological stress has no significant impact on cervical spondylosis. 22 (4.1) 173 (32.28) | 275(51.31) | 55(10.26) | 11 (2.05)
A3. You don’t know much about cervical spondylosis, so you have an indifferent attitude towards it. 24 (4.48) 131 (24.44) | 191 (35.63) | 156 (29.1) | 34 (6.34)
A4. You believe that prevention is key in dealing with cervical spondylosis. 87 (16.23) 201 (37.5) | 148 (27.61) | 100 (18.66) | 0 (0)
A5. You believe that cervical spondylosis is easily treatable, so you don’t pay much attention to it. 24 (4.48) 153 (28.54) | 184 (34.33) | 125(23.32) | 50 (9.33)
A6. You believe that cervical spondylosis has a significant impact on work and quality of life. 112 (20.9) 223 (41.6) | 173(32.28) 27 (5.04) | 1(0.19)
A7. You believe that patients with cervical spondylosis should actively seek standardized treatment. | 122 (22.76) 239 (44.59) | 151 (28.17) 24 (4.48) | 0(0)
A8. If no symptoms are present, you don’t usually pay attention to neck problems. 35(6.53) 227 (42.35) | 193 (36.01) | 62(11.57) | 19 (3.54)
Table 3. Distribution of question answered for attitude dimension.
N (%)
Practice Always Often Sometimes | Rarely Never
P1. You actively seek knowledge on preventing cervical spondylosis. 55(10.26) | 194 (36.19) | 187 (34.89) | 98(18.28) | 2(0.37)
P2. After sitting for a long time, you pay attention to standing up and moving your neck. 65 (12.13) | 141 (26.31) | 233 (43.47) | 96 (17.91) | 1(0.19)
P3. You try to avoid lying in bed while reading, watching TV, or using your phone. 44 (8.21) | 157 (29.29) | 237 (44.22) | 91(16.98) | 7 (1.31)

P4. When using electronic devices, you make sure to keep your line of sight parallel or at a 5°-10° angle to the

screen.

49 (9.14) | 116 (21.64) | 206 (38.43) | 157 (29.29) | 8 (1.49)

P5. You choose a pillow that is suitable in height when sleeping. 86 (16.04) | 195 (36.38) | 223 (41.6) 32(5.97) | 0(0)

P6. You engage in moderate exercise to prevent cervical spondylosis. 48 (8.96) | 149 (27.8) |270(50.37) | 69 (12.87) | 0(0)

P7. In daily life, you pay attention to keeping the neck and shoulders warm and avoid direct exposure to air

conditioning or fans.

71 (13.25) | 178 (33.21) | 221 (41.23) | 62(11.57) | 4(0.75)

P8. If you experience discomfort in the neck, you only rest or do some activities, without considering going

to the hospital for a check-up.

38 (7.09) | 186 (34.7) | 206 (38.43) | 85(15.86)

Table 4. Distribution of question answered for practice dimension.

Question P5 also yielded the highest percentage of ‘often’ responses (36.38%), whereas question P4 had the
lowest ‘often’ response rate (21.64%). For the ‘sometimes’ category, the largest percentage was found for question
P6 (50.37%) regarding engagement in moderate exercises, whereas the lowest percentage was observed for
question P1 (34.89%), which addresses seeking knowledge about preventing CS. When it comes to the ‘rarely’
responses, question P4 had the highest percentage (29.29%) concerning maintaining a parallel line of sight or
a 5°-10° angle to the screen while using electronic devices. Conversely, the lowest ‘rarely’ response rate (5.97%)
was recorded for question P5 relating to suitable pillow height. Lastly, the ‘never’ response rate was highest
for question P8 (3.92%) concerning rest or medical attention for neck discomfort, while the lowest ‘never’
response rate (0%) was found for questions P5 and P6, which pertain to suitable pillow height and engagement
in moderate exercises, respectively.

Spearman correlation analysis showed a weak positive correlation between knowledge and attitude (r=0.093,
P=0.030) and a modest positive correlation between knowledge and practice (r=0.325, P<0.001) (Table 5).
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Multivariate regression analysis showed that sitting time per day (OR=0.371, 95%CI: 0.16-0.858, P=0.020),
household income between 5000 and 10,000 (OR=0.555, 95%CI: 0.317-0.972, P=0.039) and above 10,000
(OR=0.488, 95%CI: 0.242-0.984, P=0.045), and unclear family history of CS were independently associated
with knowledge (Table 6). Education (OR=3.577, 95%CI: 1.157-11.056, P=0.027), household income above
10,000 Yuan per month (OR=2.417, 95%CI: 1.213-4.815, P=0.012) were independently associated with attitude
(Table S1). Knowledge (OR=1.491, 95%CI: 1.264-1.759, P<0.001), middle aged participants (OR=1.918,
95%ClI: 1.162-3.165, P=0.011) were independently associated with practice (Table S2).

Discussion

This study found that general public in China might have sufficient knowledge, moderate attitude and practice
towards CS. Various demographic characteristics such as age, education, sitting time per day, household income,
and family history were found to be statistically associated with KAP. Given the cross-sectional nature of the study,
these associations do not imply causation, and the observed relationships should be interpreted as correlations
rather than direct causal effects. These findings suggest that targeted educational campaigns, programs, and
interventions could be developed for CS prevention and management, while acknowledging the need for
longitudinal research to clarify causal pathways. In light of these methodological constraints, recommendations
for health education and prevention should be regarded as hypothesis-generating and subjected to pilot
testing and rigorous evaluation before wider implementation. While our study provides valuable baseline data,
caution is needed when extrapolating these results to the entire Chinese population. The relatively small and
geographically limited sample may not fully reflect the diversity of demographic and behavioral characteristics
present across the country. Future studies should include larger, more stratified samples from multiple regions
to improve representativeness.

The younger individuals may be more proactive in implementing recommended practices for managing
medical condition?. Residence was also found to be significantly associated with knowledge and practice
scores, with participants living in rural areas having higher mean knowledge scores. This indicate that rural
residents have more exposure to information or healthcare services, leading to a better understanding of the
condition?!. Education was significantly associated with KAP scores. Participants with postgraduate education
were over three times more likely to have a more positive attitude toward CS (OR=3.577), indicating a strong
and clinically meaningful effect, possibly due to better health literacy and awareness. This suggests that higher
levels of education may contribute to better knowledge, more positive attitudes, and better practice habits
when it comes to managing a medical condition®. Sitting time was found to be significantly associated with
knowledge and practice scores, with participants sitting for less than 4 h having the highest mean knowledge
and practice scores. This indicates that individuals who spend less time sitting may have better knowledge and
implement better practices for managing CS?. Household income significantly influenced KAP scores, with
participants with a household income of more than 10,000 having the highest mean knowledge and attitude
scores. This could be due to better access to healthcare resources and information among individuals with higher
incomes?’. Marital status showed a significant association with practice scores, with married participants having
higher scores than unmarried. This suggests that married individuals have more support and motivation to
engage in recommended practices for managing CS?. Drinking was significantly associated with knowledge
scores, as reported previously?. Although the nature of this association is not clear from the given information.
Further details from the study would be needed to understand the relationship between drinking and knowledge
about CS. Medical insurance significantly influenced knowledge and practice scores, with participants having
both social and commercial medical insurances having the highest mean scores. This indicates that having
comprehensive medical insurance coverage may lead to better knowledge and adoption of recommended
practices for managing a medical condition®. The presence of CS itself significantly influenced attitude and
practice scores, with participants having confirmation of the condition having the highest attitude and practice
scores. This suggests that individuals with a confirmed diagnosis of CS may have a better understanding of the
condition and be more proactive in managing it. Family history was also significantly associated with KAP scores,
which is in accordance with previous reports. Overall, these findings highlight the importance of considering
various demographic factors when assessing KAP related to CS, which can help inform targeted interventions
and educational strategies to improve outcomes for individuals with CS.

The results from the knowledge assessment on CS indicate that the majority of respondents have a good
understanding of the condition. Most respondents correctly identified that CS is caused by degenerative changes
in the cervical intervertebral discs and recognized the main symptoms of the condition, such as neck and
back stiffness, pain, and radiating pain in the upper limbs**. They also acknowledged the variety of symptoms
associated with CS, including numbness and weakness in the limbs, dizziness, nausea, vomiting, blurred vision,
tachycardia, and difficulty swallowing!”. Furthermore, the respondents were well aware of the causes of chronic
strain of the cervical spine, with a large majority identifying poor sleeping positions, improper work and posture,
excessive physical exercise, or neck movements as the main reasons®!. They also recognized that both excessively

Knowledge Attitude Practice

Knowledge | 1
Attitude 0.093 (P=0.030)
Practice | 0.325 (P<0.001) | -0.011 (P=0.803)

—_

—

Table 5. Spearman correlation analysis.
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Univariate logistic Multivariate logistic
regression regression
Knowledge OR (95% CI) P-value | OR (95% CI) P-value
Gender
Male REF
Female 1.035 (0.709-1.509) 0.859
Age
Young REF
Middle-aged 1.119 (0.754-1.661) 0.576
Elderly 1.267 (0.653-2.458) 0.484
Residence
Rural REF
Urban 0.425 (0.161-1.126) 0.085
Suburban 1.019 (0.244-4.257) 0.98
Education
Middle school and below | REF REF
High school 0.297 (0.108-0.817) 0.019 | 0.454 (0.157-1.313) 0.145
Undergraduate 0.297 (0.113-0.777) 0.013 | 0.568 (0.201-1.608) 0.287
Postgraduate and above | 0.516 (0.164-1.623) 0.258 | 1.374 (0.388-4.865) 0.623
Employment
Employed REF
Other 1.262 (0.831-1.917) 0.274
Sitting time per day, hours
<4 REF REF
4-6 0.913 (0.381-2.189) 0.838 | 0.896 (0.361-2.226) 0.813
6-8 0.308 (0.139-0.682) 0.004 | 0.371 (0.16-0.858) 0.020
>8 0.616 (0.243-1.564) 0.308 | 0.848 (0.313-2.3) 0.746
Household income per month, Yuan
<5,000 REF REF
5,000-10,000 0.437 (0.265-0.723) 0.001 | 0.555(0.317-0.972) 0.039
>10,000 0.454 (0.246-0.84) 0.012 | 0.488 (0.242-0.984) 0.045
Unwilling to disclose 0.527 (0.281-0.986) 0.045 | 0.838 (0.408-1.72) 0.629
Marital status
Married REF
Other 1.467 (0.921-2.336) 0.106
Smoking
Yes 0.940 (0.619-1.429) 0.773
No REF
Drinking
Yes 0.635 (0.428-0.941) 0.024 | 0.818 (0.531-1.262) 0.364
No REF REF
Cervical spondylosis
No REF
Yes 0.776 (0.439-1.372) 0.383
Unclear 0.500 (0.227-1.103) 0.086
Family history
No REF REF
Yes 1.019 (0.615-1.688) 0.942 | 0.974 (0.572-1.659) 0.923
Unclear 0.324 (0.170-0.615) | <0.001 | 0.294 (0.146-0.593) | <0.001

Table 6. Multivariate logistic regression analysis for knowledge. Cox & Snall R%:0.105; Nagelkerke R 0.150.

high and low pillows can contribute to poor sleep posture. Additionally, the majority of respondents understood
that poor posture during desk work or constantly looking down at a phone can lead to strain on the neck muscles
and ligaments, increasing pressure on the cervical intervertebral discs®!. They also correctly recognized that
direct exposure to cold air from air conditioning is not a direct cause of CS*2, However, there was some variation
in responses to the question about the necessity of surgical treatment for a complete recovery from CS, with only
about half of the respondents correctly understood that surgical treatment is not always necessary, and non-
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surgical treatment can provide relief*>. Overall, these results suggest that the respondents generally have good
knowledge of CS, but there may be some areas where further education or clarification is needed, particularly
regarding the necessity of surgical treatment.

The results showed that CS is mainly related to work and lifestyle habits. This aligns with existing literature that
highlights the role of occupational and lifestyle factors in the development of CS'3. Psychological stress did not
show any significant impact on CS; however, existing literature shows mixed findings regarding the association
between psychological stress and CS*. The study showed a lack of knowledge towards CS, highlighting the need
for more education and awareness about this condition among the general population. Studies have emphasized
the importance of patient education and awareness programs for the prevention and management of CS'°.
Prevention is key in dealing with CS, highlighting the importance of preventive measures such as maintaining
proper posture, regular exercise, and ergonomic adjustments in preventing CS*'. The study showed varied
response to treatment, indicating uncertainty or lack of awareness among respondents about the effectiveness
of treatment options for CS. Existing literature suggests that treatment approaches for CS can vary and depend
on the severity of symptoms and individual patient characteristics*>. CS was shown to significantly impact work
and quality of life. This finding is consistent with previous studies that have reported the negative impact of CS
on work productivity and quality of life'*. The participants with CS should actively seek standardized treatment.
This highlights the importance of seeking appropriate medical care and adhering to recommended treatment
guidelines for CS. Literature supports the use of evidence-based and standardized treatment approaches for
better outcomes in CS®*. A considerable portion of participants ignored this condition in case of no evident
symptoms. This finding suggests a lack of proactive care-seeking behavior among respondents in the absence of
symptoms. Studies have emphasized the importance of early detection and intervention for better management
of CS**. In conclusion, these results highlight varying attitudes towards CS among respondents. These findings
reflect the complexity of this condition and the need for comprehensive education, supportive interventions, and
standardized care for better prevention and management of CS.

The study also investigated the impact of seeking knowledge, paying attention to posture and movement,
avoiding certain behaviors, using electronic devices correctly, choosing suitable pillows, engaging in exercise,
keeping the neck and shoulders warm, and addressing discomfort in the neck. Majority of respondents reported
actively seeking knowledge on preventing CS, suggesting that a significant proportion of the respondents engage
in behaviors related to acquiring knowledge about preventive measures for CS'”. They get involve in standing up
and moving their neck after sitting for a long time, indicating that they are aware of the importance of posture and
movement in preventing CS. Some participants responded that they avoid lying in bed while reading, watching
TV, or using a phone, indicating that they make efforts to avoid such behaviors which may contribute to CS. A
small percentage of respondents reported that they always or often keep the line of sight parallel or at a 5°-10°
angle to the screen when using electronic devices. This finding suggests that a majority of the respondents do
not consistently follow this practice, which may increase the risk of CS. Many participants were using a suitable
pillow height when sleeping, indicating that they are aware of the importance of pillow selection in preventing
CS. Besides, they also engaging themselves in moderate exercise to prevent CS. Exercise has been reported as a
preventive measure for CS*®. Keeping the neck and shoulders warm to avoid direct exposure to air conditioning or
fans in daily life is also a useful approach to prevent CS*’~*. Addressing discomfort in the neck is also considered
a proactive approach for preventing CS. These findings align with previous research on preventive behaviors for
CS. For example, studies have found that practicing good posture’!, regular exercise®, and avoiding excessive
use of electronic devices were important preventive behaviors for CS. Other studies emphasized the importance
of neck care practices, including pillow selection, avoiding prolonged static positions, and maintaining warmth
in the neck and shoulder area®>3%. These findings provide insights into various practices related to preventing
CS which could be used in understanding and analyzing the behavior and attitudes of general public towards
preventive measures for CS.

Spearman correlation analysis showed a weak positive correlation between knowledge and attitude, indicating
that individuals with higher knowledge levels may hold more positive attitudes towards CS. This correlation is
statistically significant but lacks practical significance, suggesting that increases in knowledge may not lead to
meaningful attitude changes. Additionally, multivariate logistic regression analysis indicated that knowledge was
not an independent predictor of attitude, highlighting that knowledge alone may not influence attitudes without
other factors. There was a moderate positive correlation between knowledge and practice, but it still represents a
modest association with limited clinical implications. Conversely, attitude and practice showed a weak negative
correlation, indicating that attitudes may have some influence on behavior, but this is not strong or significant.
Other factors may be more influential in shaping behaviors or practices. These results align with findings from
various studies. For example, a study on maternal health knowledge, attitude, and practice also found a positive
correlation between knowledge and attitude, as well as between knowledge and practice’®. Another study
on hand hygiene knowledge, attitude, and practice among healthcare workers reported a significant positive
correlation between knowledge and practice, but a weak negative correlation between attitude and practice®’.
These findings support the idea that knowledge plays a key role in shaping attitudes and practices, but attitudes
may not always directly translate into behaviors. These findings have important implications for designing
interventions and educational programs to improve individuals’ KAP related to CS. However, our findings
were not directly compared with results from validated international KAP studies or interpreted within the
context of established health behavior models, such as the Health Belief Model or Theory of Planned Behavior.
Such comparisons could provide a broader perspective, highlight similarities or differences across populations,
and improve the interpretability of our results. Although studies specifically examining KAP toward cervical
spondylosis are limited, previous KAP research on chronic neck or musculoskeletal pain has revealed similar
gaps between awareness and actual practice. For example, individuals may have general knowledge about posture
and prevention but fail to implement recommended behaviors consistently®?. While specific KAP studies on
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cervical spondylosis are limited, research on low back pain (LBP) offers valuable parallels. For instance, a study
conducted in Malawi revealed that a significant proportion of patients with LBP lacked comprehensive knowledge
about the condition and held negative attitudes, which adversely affected their management practices®. These
findings underscore a common trend across musculoskeletal disorders: adequate knowledge does not always
translate into positive attitudes or effective practices. This pattern aligns with our study’s observations on cervical
spondylosis, emphasizing the need for targeted educational interventions that not only impart knowledge but
also address attitudes and promote best practices. This study expands this area by focusing specifically on CS, and
provides baseline data for future research and intervention planning in the general population. Educational and
awareness campaigns can serve as critical tools in bridging the gap between knowledge and practice. Tailored
health education interventions, delivered through schools, workplaces, or digital platforms, may effectively
enhance public understanding and encourage behavior change related to cervical spine health. These suggestions
are exploratory; their effectiveness should be tested in well-designed, theory-informed, and adequately powered
studies. Nevertheless, without a clear theoretical framework connecting improved KAP to actual reductions in
disease burden or functional impairment, the extent of potential clinical benefits remains uncertain.

The results of the multivariate regression analysis indicate that several factors are associated with KAP
towards CS. The results show that education level is significantly associated with knowledge scores, with higher
education levels are associated with a higher knowledge score on a medical condition*!. Sitting time was also
found to be significantly associated with knowledge scores, implying that prolonged sitting may be linked to
lower knowledge about a medical condition2. Household income was another significant factor associated with
knowledge scores, with higher household income was associated with a high knowledge score, suggesting that
socioeconomic status plays a role in knowledge about CS. Participants with an unclear family history had a
high knowledge score compared to those with no family history, suggesting that having a family history of
CS is associated with higher knowledge about the condition. Education was also directly associated with the
attitude of participants towards CS, as reported previously*!. Participants with a household income above 10,000
Yuan had significantly more positive attitudes toward CS (OR=2.417, P=0.012), a result that suggests economic
status has a meaningful impact, potentially through greater access to information, care, or health-promoting
environments?’. Furthermore, participants who were unwilling to disclose their household income had a
significantly higher attitude score, suggesting that privacy concerns may have an impact on attitude towards CS.
Knowledge remains significantly associated with practice scores (OR=1.491, 95% CI: 1.264-1.759, P<0.001),
indicating a modest increase in the likelihood of engaging in preventive behaviors. However, the effect size was
relatively small, suggesting that knowledge alone may not be sufficient to drive behavioral change without the
support of other factors such as motivation, awareness, or healthcare accessibility. Age was also found to be
significantly associated with practice scores, with middle-aged and elderly participants having higher scores
compared to young participants, which is in accordance with previous reports*>. Overall, these findings indicate
that education level, sitting time, household income, family history, and age are important factors associated
with KAP scores towards CS.

Although studies specifically examining KAP toward cervical spondylosis are limited, previous KAP research
on chronic neck or musculoskeletal pain has revealed similar gaps between awareness and actual practice.
For example, individuals may have general knowledge about posture and prevention but fail to implement
recommended behaviors consistently’>. While specific KAP studies on cervical spondylosis are limited, research
on low back pain (LBP) offers valuable parallels. For instance, a study conducted in Malawi revealed that a
significant proportion of patients with LBP lacked comprehensive knowledge about the condition and held
negative attitudes, which adversely affected their management practices**. These findings underscore a common
trend across musculoskeletal disorders: adequate knowledge does not always translate into positive attitudes or
effective practices. This pattern aligns with our study’s observations on cervical spondylosis, emphasizing the need
for targeted educational interventions that not only impart knowledge but also address attitudes and promote
best practices. This study expands this area by focusing specifically on CS, and provides baseline data for future
research and intervention planning in the general population. Educational and awareness campaigns can serve
as critical tools in bridging the gap between knowledge and practice. Tailored health education interventions,
delivered through schools, workplaces, or digital platforms, may effectively enhance public understanding and
encourage behavior change related to cervical spine health. These suggestions are exploratory; their effectiveness
should be tested in well-designed, theory-informed, and adequately powered studies. Nevertheless, without a
clear theoretical framework connecting improved KAP to actual reductions in disease burden or functional
impairment, the extent of potential clinical benefits remains uncertain. Future studies should incorporate
established health behavior models, such as the Health Belief Model or Theory of Planned Behavior, to clarify
mechanisms by which changes in KAP may influence preventive actions and clinical outcomes.

This study has a few limitations. First, the study was conducted at a single hospital in a specific city, using
convenience sampling at the outpatient clinic, which may have introduced selection bias. The sample may
overrepresent individuals with higher education levels, urban residence, and greater health awareness, thus
limiting the representativeness and generalizability of the findings to the broader general population and other
healthcare settings. Second, the study participants were recruited from the general public, which may introduce
selection bias and limit the representativeness of the sample. Third, the cross-sectional design nature of the
study making it difficult to establish causal relationship, or assess changes over time. Finally, the data collection
relied on self-reporting, which may introduce recall bias or social desirability bias. In addition, some important
potential confounders—such as physical activity level, specific occupational exposures, and comorbidities—
were not included in the regression analysis due to data limitations. This may have influenced the observed
associations and should be addressed in future studies through more comprehensive data collection and model
adjustment. Consequently, the empirical basis for specific education strategies is limited; interpretation should
be cautious until validated in multi-center, longitudinal research with stronger analytic designs. Additionally,
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the lack of direct comparison with international KAP studies or integration with recognized behavioral theories
limits the contextual interpretation of our results. Incorporating such comparisons and theoretical frameworks
would enhance understanding of how our findings align with or diverge from global KAP research patterns.
Furthermore, the precision of certain odds ratio estimates was limited, as indicated by wide confidence intervals,
reducing certainty of these associations. The categorization of continuous variables such as age and household
income, while consistent with other KAP studies, lacked specific theoretical justification for cervical spondylosis
and may have introduced bias. Future research should consider alternative analytic strategies that retain the
continuous nature of these variables or use evidence-based cutoffs to enhance validity.

Conclusions

In conclusion, the general public in China showed relatively adequate knowledge and moderate levels of attitude
and practice towards CS. Demographic and behavioral characteristics (e.g., age, education, sitting time per day,
household income, and family history) were statistically associated with KAP; however, given the cross-sectional,
single-site design and other methodological limitations, these findings should be considered preliminary. Any
health education implications derived from this study are tentative and warrant confirmation through larger,
multi-center, longitudinal studies before informing policy or practice.

Data availability
The datasets used and/or analysed during the current study are available from the corresponding author on
reasonable request.
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