Work-related musculoskeletal disorders among teachers in China: a scoping review of prevalence and risk factors
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Abstract
Background: Work-related musculoskeletal disorders (WMSDs) are a prominent occupational health concern among teachers. Their high prevalence not only undermines teaching effectiveness but also diminishes teachers’ quality of life.
Objective: To investigate the prevalence and risk factors of WMSDs among teachers in China.
Methods: This study was conducted in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR). A comprehensive literature search was conducted in CNKI, Wanfang Data, VIP, CBM, PubMed, the Cochrane Library, Embase, and Web of Science for studies published from database inception to July 2025. Two researchers independently performed literature screening and data extraction, and the resulting data were synthesized through thematic content analysis.
Results:A total of 24 studies met the inclusion criteria, encompassing 17,702 teachers across 16 regions in China. The study sample included teachers from special education, preschool, primary, secondary, and university teachers, with secondary school teachers comprising the largest proportion. Additionally, the neck, shoulders, and lower back were the most frequently affected regions. The quality of the included studies was evaluated using the Agency for Healthcare Research and Quality (AHRQ) checklist, yielding a mean score of 6.46. Various assessment tools for WMSDs among teachers were employed, although multidimensional and standardized instruments remain limited. Risk factors for WMSDs were classified into three main categories: individual, occupational, and psychosocial factors. Individual risk factors included age, gender, teaching experience, body mass index (BMI), past medical history, educational level, ethnicity, physical activity, and sleep quality. Occupational risk factors included prolonged static postures, workload, student care requirements, rest breaks, ergonomic aids, and teaching level. Psychosocial risk factors encompassed mental health, job satisfaction, colleague support, and career prospects.
Conclusion:The findings of this study provide systematic evidence on the determinants of WMSDs among teachers in China, offering a basis for developing targeted prevention strategies and support for high-risk teacher groups. Future research should prioritize high-quality longitudinal studies employing standardized assessment tools to validate the effectiveness of preventive interventions.
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Introduction
Work-related musculoskeletal disorders (WMSDs) refer to diseases of the musculoskeletal system that are caused or exacerbated by occupational activities, involving tissues such as muscles, tendons, bones, cartilage, ligaments, and nerves; these disorders are characterized by core clinical manifestations of pain and limited mobility, presenting as mild and temporary injuries in the early stage and potentially progressing to irreversible disabling damage over time [1,2]. Although these disorders do not directly threaten life and are often regarded as “minor illnesses,” their long-term impacts are commonly underestimated. Without timely identification and appropriate intervention, patients may experience progressive impairment of physical function, deterioration of overall health status, reduced participation in social activities, and psychological comorbidities such as insomnia, irritability, anxiety, and depression. These outcomes not only increase healthcare resource utilization but also lead to a decline in social productivity [1].
Globally, WMSDs have emerged as a major occupational health burden. A large-scale analysis of medical expenditure in the United States demonstrated that, among 154 health conditions, low back and neck pain accounted for the highest medical costs [3]. In Europe, WMSDs account for nearly 50% of sick leave cases lasting more than three days and approximately 60% of permanent occupation-related disability cases. These disorders contribute to a decline in labor force participation, resulting in economic losses of about 2% of gross domestic product [4]. The adverse impacts of WMSDs on both occupational health and socioeconomic productivity have been well documented [5]. In the education sector, occupational characteristics such as prolonged standing, desk-based work, and repetitive writing and grading place teachers at high risk for WMSDs, and related problems have gradually developed into a prominent public health concern. These disorders not only lead to reduced work efficiency, chronic pain, and occupational burnout among teachers, but also substantially impair their quality of life. Domestic research indicates that the prevalence of work-related musculoskeletal disorders among primary and secondary school teachers in China reaches 91.01% [6], and 85.8% among special education teachers [7], rates significantly higher than those reported in the United Arab Emirates (71.4%) [8] and Egypt (66.77%) [9]. These findings suggest that the prevention and control of WMSDs among Chinese teachers is particularly pressing.
At present, most domestic studies on WMSDs among teachers are isolated cross-sectional investigations. These studies are not only relatively limited in quantity and fragmented in conclusions, but also show significant heterogeneity in research design and methodology. Relevant evidence has not yet been systematically synthesized, which renders the overall research landscape of this field ambiguous and unable to provide clear guidance for subsequent research and practical interventions. The core objective of this study is to comprehensively and systematically delineate the overall profile of the prevalence characteristics and influencing factors of WMSDs among the Chinese teacher population. It should be noted that systematic reviews and meta-analyses are more suitable for synthesizing highly homogeneous evidence targeting specific focused research questions, whereas the high heterogeneity of existing studies makes it difficult to meet their application requirements. Therefore, this study ultimately adopts the scoping review approach.
Methods
Study design
This review follows the Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) checklist and has been registered with the Open Science Framework databases (registration number: osf.io/qktjp).
Defining the research question
The research question was formulated in accordance with the Population–Concept–Context (PCC) framework.Population (P): Teachers in China.Concept (C): WMSDs, defined as disorders of the musculoskeletal system—including muscles, tendons, bones, cartilage, ligaments, and nerves—caused or exacerbated by occupational activities. Common manifestations include neck–shoulder pain, low back pain, and carpal tunnel syndrome, affecting single or multiple body regions [1].Context (C): School settings.Drawing on relevant research evidence and team consensus, the following research questions were identified:
(1) What is the prevalence of WMSDs among teachers in China?
(2) What assessment tools are currently used to evaluate WMSDs among teachers?
(3) What factors influence the occurrence of WMSDs among teachers in China?
Inclusion and exclusion criteria 
Studies were included if they satisfied all of the following predefined inclusion criteria: (1) the study population comprised teachers working in China; (2) the research investigated the prevalence or determinants of WMSDs among teachers; (3) the study design was restricted to cross-sectional, cohort, case–control, or qualitative designs; and (4) the article was published in Chinese or English. Conversely, studies were excluded if they met any of the following exclusion criteria: (1) full-text access was unavailable; (2) the reported data were incomplete or missing; or (3) the studies constituted duplicate reports of the same research data.
Literature sources and search strategy
Systematic searches were performed in the following databases: China National Knowledge Infrastructure (CNKI), WanFang Data, VIP Database (CQVIP), Chinese Biomedical Literature Database (CBM), PubMed, Cochrane Library, Embase, and Web of Science. The search period extended from database inception to July 2025. The Population–Concept–Context (PCC) framework was used to construct the search strategy [10].The specified population in the search strategy was all teaching professionals at all levels of education in China. The concept in the search strategy was to focus on the prevalence, incidence, or risk factors of WMSDs in the teacher population. This scoping review considered all environments relevant to teachers, encompassing but not limited to occupational settings.Detailed search strategies for each database are presented in Appendix 1. In addition, supplementary manual screening was conducted by reviewing the reference lists of the included studies.
Literature screening and data extraction
Two researchers independently carried out literature screening and data extraction. Duplicate records were first removed using EndNote X9, after which titles and abstracts were reviewed to exclude clearly irrelevant studies. Full texts of potentially eligible articles were then examined to determine final inclusion. Data were extracted according to a standardized form developed in advance, which captured key characteristics such as author, publication year, study setting and design, teaching level, gender , recall periods, prevalence rates, assessment tools, quality assessment outcomes, and reported risk factors, along with the corresponding statistical findings. Disagreements between the two reviewers were resolved through discussion, and when necessary, a third researcher provided arbitration to ensure final consensus.
Results synthesis 
A mixed-methods thematic content analysis was conducted using a deductive framework supplemented by inductive refinement. Guided by prior research findings [11–13] and informed by the occupational characteristics of teaching, three initial analytical dimensions—individual, occupational, and psychosocial factors—were established in advance. During coding, variables that did not align with these predefined categories were incorporated inductively to ensure comprehensive coverage. To standardize analytic procedures, two researchers jointly developed a coding manual that specified the definitions and decision criteria for each dimension. Twenty percent of the included studies were first selected for pilot coding, after which both researchers independently completed coding of the remaining studies. Divergences were resolved through consultation with a third reviewer. The final coding framework consisted of three primary dimensions and 19 secondary categories, with the operational definitions of all core outcome indicators provided in the Appendix3.
Quality assessment
To assess the methodological quality and risk of bias of the included cross-sectional studies, two researchers independently applied the Agency for Healthcare Research and Quality (AHRQ) Checklist [14]. Discrepancies between the reviewers were resolved through consultation with a third researcher. The AHRQ checklist comprises 11 items, each rated as “Yes,” “No,” or “Unclear,” with “Yes” scored 1 point and both “No” and “Unclear” scored 0, resulting in a total score from 0 to 11. Study quality was categorized as low (0–3 points), moderate (4–7 points), or high (8–11 points).
Results 
Literature screening results 
A total of 1,832 records were initially retrieved. After removing 495 duplicates, 1,335 records proceeded to title and abstract screening. Two reviewers independently screened titles and abstracts, resulting in the exclusion of 1,283 records. Consequently, 54 records met the inclusion criteria and underwent full-text review. Following full-text review, 30 records were excluded for not meeting the predefined inclusion criteria: 16 did not focus on Chinese teachers, 7 addressed teaching quality rather than WMSDs, 2 lacked accessible full texts, 3 did not report prevalence or affected anatomical sites, and 2 were experimental rather than observational studies. Ultimately, 24 studies were included in the final analysis [6,7,15–36]. The literature screening process is presented in Figure 1.
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Figure1 Literature selection process
Quality of studies
The methodological quality of the 24 included studies was independently evaluated by two researchers using the AHRQ tool for cross-sectional studies. The quality scores ranged from 4 to 10, with none achieving a perfect score. Specifically, scores were distributed as follows: one study scored 10 [7], one scored 9 [20], three scored 8 [16,21,31], seven scored 7 [17,18,23,24,30,32,34], six scored 6 [15,19,22,33,35,36], three scored 5 [25,28,29], and three scored 4 [6,26,27]. Based on predefined criteria, five studies were classified as high-quality [7,16,20,21,31], while 19 were classified as moderate-quality [6,15,17–19,22–30,32–36]. The overall mean quality score was 6.46, indicating that the studies were generally of moderate quality. Detailed quality scores for each study are provided in the Appendix2.
Basic characteristics of the included literature
Of the 24 included studies, 7 were published in English [6,7,15,16,18,33,35] and 17 in Chinese [17,19–32,34,36], comprising a total of 17,702 participants across 16 regions of China, including mainland provinces (Guangdong, Shanghai, Chongqing, Xinjiang) as well as Hong Kong and Taiwan. The study populations spanned kindergarten, primary, secondary, and university teachers, with sample sizes ranging from 121 to 3,100 participants, and primary and secondary school teachers constituted the majority of participants. All included studies employed a cross-sectional survey design, with 4 studies incorporating mixed-method approaches [18,22,25,29]. Detailed characteristics of the included studies are presented in Table 1.
Prevalence of WMSDs among teachers
All 24 included studies reported the prevalence of WMSDs in at least one anatomical region. Among these, 18 studies specified the recall period [6,7,15–23,25,29–31,33–35], while the remaining six did not [24,26–28,32,36] and were classified as reporting point prevalence. For studies with a 12-month recall period (11 studies) [15,16,18–21,23,31,33–35], the prevalence of neck pain ranged from 37.4% to 68.2%, neck–shoulder pain from 29.3% to 62.43%, upper limb pain from 33.26% to 33.3%, lower back pain from 25.04% to 49%, and overall prevalence from 59.5% to 79.39%. For studies with a 6-month recall period (2 studies) [7,29], prevalence in the neck, shoulder, wrist, and lower back all exceeded 56%, with overall prevalence reaching 85.8%. In the study with a 3-month recall period [17], neck–shoulder pain prevalence was 62.2%, and lower back prevalence was 51%. In the study with a 1-month recall period [6], WMSDs prevalence in the neck, shoulder, and lower back, as well as overall prevalence, all exceeded 59%. For studies with a 1-week recall period (3 studies) [22,25,30], neck pain prevalence ranged from 28.79% to 40.44%, shoulder prevalence was 36.99%, and lower back prevalence ranged from 31.32% to 57%. For studies reporting point prevalence [24,26–28,32,36], neck pain prevalence ranged from 18.4% to 19.3%, shoulder prevalence was 16.7%, neck–shoulder pain ranged from 29.3% to 61%, and lower back pain ranged from 20.67% to 59.1%.
Assessment tools for WMSDs among teachers
WMSDs assessment tools were classified into two primary categories: standardized instruments and self-designed tools. Seventeen studies employed standardized instruments [6,7,15,16,18–23,25,29–31,33–35]. Specifically, seven studies used the Nordic Musculoskeletal Questionnaire (NMQ) or its standardized versions [7,18,19,21,23,34,35]; three studies employed the Northwick Park Neck Pain Questionnaire (NPQ) [15,16,30]; two studies used the SCL-90 Symptom Checklist [22,25]; one study each employed the Subjective Health Complaints Scale [6], Dutch Musculoskeletal Questionnaire [33], Neck Disability Index [29], and Brief Pain Inventory [31]; and one study applied the Work-related Musculoskeletal Disorder Scale in combination with the Core Occupational Stress Scale [20]. Seven studies employed self-designed instruments [17,24,26–28,32,36]. Specifically, one study each used the Teacher Occupational Health Survey [24], Health Status and Behavior Questionnaire [26], and Self-designed Somatic Symptom Questionnaire [27], while four studies used unnamed self-designed questionnaires [17,28,32,36]. None of the self-designed instruments reported results of reliability or validity testing.
Risk factors for WMSDs among teachers
The risk factors of WMSDs among teachers were classified into three primary categories: individual, occupational, and psychosocial factors. Among the 24 studies, 21 explicitly reported risk factors, whereas the remaining three did not [25,26,28]. Individual factors encompassed nine dimensions: age, gender, teaching experience, BMI, past medical history, educational level, ethnicity, physical activity, and sleep quality. Eleven studies examined the association between gender and WMSDs [6,15–19,23,27,29,31,34], ten assessed the impact of teaching experience [7,15,17–19,23,24,31,32,36], nine analyzed the correlation with physical activity [17,21,24,27,30–34], seven examined age [6,16–18,24,27,31], three each investigated BMI [18,32,33], past medical history [17,21,30], and sleep quality [21,22,30], and two studies each examined ethnicity [19,23] and educational level [17,18].Occupational factors comprised prolonged static posture, workload, student care requirements, work breaks, ergonomic aids, and teaching level. Eleven studies assessed prolonged static posture [15–17,27,29–34,36], nine examined workload [7,15–17,27,30,32,34,35], five evaluated teaching level [6,19,23,33,34], four each investigated work breaks [7,16,33,34] and ergonomic aids [7,33,34,36], and one study examined student care requirements [7].Psychosocial factors encompassed four dimensions: mental health, job satisfaction, colleague support, and career prospects. Four studies examined colleague support [7,15,16,22], three each investigated mental health [16,20,22] and job satisfaction [15,18,35], and one study evaluated career prospects [35].Correlation analysis indicated that gender, the most frequently reported individual factor, was clearly associated with multi-site WMSDs, affecting key regions including the neck, neck–shoulders, upper limbs, and low back area. Among occupational factors, prolonged static posture, together with gender, was the most frequently reported risk factor, impacting the neck, neck–shoulders, upper limbs, low back area, and lower limbs. For psychosocial factors, colleague support emerged as a key indicator, showing significant associations with WMSDs in the neck, upper limbs, and low back area. Detailed results of the correlation analysis for each risk factor are presented in the Table2.
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	Table 1 Characteristics of included studies

	Author and year
	Study setting
	Design 
	Teaching level
	Gender (M/F)
	Prevalence Rate(%)
	Assessment tools
	AHRQ

	
	
	
	
	
	Recall periods
	Overall
	Site-specific

	
	

	Cheng et al.,2016[7]
	Taiwan
	CS-QS
	Special education
	62/326
	6M
	85.8
	LBP(68.8); SP (63.4); WP (56.7)
	Standardized Nordic Musculoskeletal Questionnaire
	10

	Chiu et al.,2006[15]
	Hong Kong
	CS-QS
	Secondary school
	672
	12M
	—
	NP (68.2)
	Northwick Park Neck Pain Questionnaire
	6

	Chiu et al.,2007[16]
	Hong Kong
	CS-QS
	Secondary school
	1798/1302
	12M
	—
	NP(66.7); ULP(33.3)
	Northwick Park Neck Pain Questionnaire
	8

	Chong et al.,2010[6]
	Hong Kong
	CS-QS
	Primary & Secondary
	1710
	1M
	91.01 
	NP(68.9); SP(73.4); LBP(59.2)
	Subjective Health Complaints Scale
	4

	Gao et al.2023[17]
	Shanghai
	CS-QS
	Primary & Secondary
	117/521
	3M
	—
	NSP(62.2);
LBP(51)
	Self-designed
	7

	Jin et al.,2004[18]
	Shanghai
	CS-QS 
QR
	Primary school
	22/99
	12M
	—
	LBP(39.67)
	Standardized Nordic Musculoskeletal Questionnaire
	7

	Li et al.,2011[19]
	Urumqi
	CS-QS
	Primary & Secondary
	352/1010
	12M
	—
	NSP(32.23);LBP(25.04)
	Nordic Musculoskeletal Questionnaire 
	6

	Li et al.,2021[20]
	Chongqing
	CS-QS
	Teachers
	297/625
	12M
	79.39 
	—
	Work-related Musculoskeletal Disorder Scale;Core Occupational Stress Scale
	9

	Liang et al.,2013[21]
	Beijing
	CS-QS
	University
	104/85
	12M
	—
	NSP(62.43)
	Nordic Occupational Musculoskeletal Questionnaire;Pittsburgh Sleep Quality index
	8

	Liang et al.,2014[22]
	Shanxi
	CS-QS 
QR
	Kindergarten
	141
	1W
	—
	LBP(57)
	SCL-90 Symptom Checklist
	6

	Liu et al.,2009[23]
	Urumqi
	CS-QS
	Primary & Secondary
	352/1010
	12M
	—
	NSP(60.5); LBP(45.98)
	Nordic Musculoskeletal Questionnaire
	7

	Luo et al.,1997[24]
	—
	CS-QS
	Secondary school
	243/278
	—
	—
	NSP(61); LBP(59.1)
	Teacher Occupational Health Survey
	7

	PHD of YPEC et al,1990[25]
	Kunming
	CS-QS,
RCS
	University
	773
	1W
	—
	NP(28.79);
SP(36.99);
LBP(31.32)
	SCL-90 Symptom Checklist
	5

	Tan et al.,2014[26]
	Hubei
	CS-QS
	University
	197/103
	—
	—
	NP(19.3); SP(16.7 );
LBP(23); 
	Health Status and Behavior Questionnaire
	4

	Wang et al.,2004[27]
	—
	CS-QS
	Secondary school
	73/943
	—
	—
	NP(18.4);
LBP(31.7); 
	Self-designed Somatic Symptom Questionnaire
	4

	Wang et al.,2007[28]
	Artux
	CS-QS
	Primary & Secondary
	124
	—
	—
	LBP(45.2)
	Self-designed
	5

	Wang et al.,2012[29]
	Shanghai
	CS-QS
CS-PPI
	Junior high school
	63/162
	6M
	—
	NP(80.4)
	Neck Disability Index
	5

	Wang et al.,2020[30]
	Guangdong, Fujian, Hunan, Beijing, Zhejiang
	CS-QS
	University
	160/234
	1W
	—
	NP(40.44)
	Northwick Park Neck Pain Questionnaire
	7

	Wu et al.,2021[31]
	Guiyang
	CS-QS
	University
	408/555
	12M
	—
	NP(37.4)
	Brief Pain Inventory
	8

	Yang et al.,2020[32]
	—
	CS-QS
	Senior high school
	223/164
	—
	—
	LBP(20.67)
	Self-designed
	7

	Yue et al.,2012[33]
	Guangdong
	CS-QS
	Primary & Secondary
	195/698
	12M
	—
	NSP(48.7); LBP(45.6)
	Dutch Musculoskeletal Questionnaire
	6

	Yue et al.,2013[34]
	Puning
	CS-QS
	Primary & Secondary
	295/598
	12M
	59.5
	NSP(38.95); WP(20.9);
ULP(33.26) LBP (38.4);
LLP(17.8)
	Standardized Nordic Musculoskeletal Questionnaire
	7

	Yue et al.,2014[35]
	Guangdong
	CS-QS
	Primary School
	90/286
	12M
	72
	NSP(58);
LBP(49); LLP(37)
	Standardized Nordic Musculoskeletal Questionnaire
	6

	Zhang et al.,2002[36]
	—
	CS-QS
	Junior high school
	78/154
	—
	—
	NSP(29.3)
	Self-designed
	6


Note: “—” indicates data not reported;
Abbreviations:CS-QS Cross-sectional Questionnaire Survey; QR Qualitative Research；RCS Retrospective Cohort Study; CS-PPI Self-Control Pre-Post Intervention; NP Neck Pain; SP Shoulder Pain; NSP Neck-Shoulder Pain; WP Wrist Pain; ULP Upper Limb Pain; LBP Low Back Pain; LLP Lower Limb Pain;AHRQ Agency for Healthcare Research and Quality;PHD of YPEC Physical Health Department of Yunnan Provincial Education Commission




	Table2:Table of Associations–with WMSDs Risk Factors

	
	Neck
	Shoulder
	Neck-Shoulder
	Wrist
	Upper Limb
	Low Back
	Lower Limb
	Overall
	Total(n)

	Individual factors
	

	Age
	OR2.11**[16];
SSNR[27];
SSNR[31];
	
	SS**[17];
SSNR[24];

	
	OR3.80**[16];

	SS*[18];
SSNR[24];
SS**[27];
SS**[17];
	SS**[6];
	
	7

	Gender
	OR2.39**[16]
OR2.009**[15];
SS**[27];
SS*[29];
SS**[31];
	SS**[6];

	SS**[17];
SS**[19];
SS**[23];
OR1.84*[34];
	
	OR1.89**[16]
	SS*[18];
SS**[19];
SS**[23];
SS**[27];
SS**[17];
	
	SS**[6];
OR1.58*[34];
	11

	Teaching experience
	OR1.111**[15];
SS**[31];
	
	SS**[17];
SS*[19];
SS*[23];
SSNR[24];
β0.46*[36];
	
	
	SS*[18];
SS*[19];
SS*[23];
SSNR[24];
β1.016**[32];
SS**[17];
	
	β1.409*[7];
	10

	BMI
	
	
	
	
	
	SS*[18];
OR3.35*[33];
β1.208*[32];
	
	
	3

	Past medical history
	SS**[30];
	
	SS**[17];
β2.98**[21];
	
	
	SS**[17];
	
	
	3

	Educational level
	
	
	SS**[17];
	
	
	SS**[17];
SS*[18];

	
	
	2

	Ethnicity
	
	
	SS**[19];
SS**[23];
	
	
	SS**[19];
SS**[23];
	
	
	2

	Physical activity
	r-0.16**[27];
SS**[30];
SS**[31];
	
	SS**[17];
β1.22**[21];
SSNR[24];
OR0.46*[33];
OR0.55*[34];
	
	
	OR0.54**[33];
SSNR[24];
β1.065**[32];
	
	OR0.60*[34];
	9

	Sleep quality
	SS*[30];
	
	β0.62*[21];
	
	
	SSNR[22];
	
	
	3

	0ccupational factors

	Prolonged static postures
	OR1.77*[16]
OR1.693*[15];
SS**[27];
SS**[29];
SS**[30];
SS**[31];
	
	SS**[17];
OR2.23*[33];
OR2.25*[34];
β0.98*[36];
	
	OR1.57*[16];
OR1.77*[34];
	SS**[17];
OR1.60*[33];
SS**[27];
β0.932*[32];
OR1.60*[34];
	OR2.24*[34];
	OR2.07*[34];
	11

	Workload
	OR1.51*[16]
OR1.724**[15];
SS**[27];
SS**[30];
	
	SS**[17];
	
	OR1.86**[34];
	SS**[27];
β1.043*[32];
SS**[17];
	OR1.68*[34];
	β-0.13*[7];
OR2.08*[35];OR3.46*[34];
	9

	Student care requirements
	
	
	
	
	
	
	
	β0.881*[7];
	1

	Rest breaks
	OR1.36*[16];
	
	OR0.82*[33];
	
	OR0.63*[34];
	OR0.68*[33];
	OR0.67*[34];
	β-0.816*[7];
	4

	Ergonomic aids
	
	
	OR2.60*[33];
OR1.77*[34];
β1.04*[36];
	SSNR[7]
	OR1.57*[34];
	SSNR[7];
OR2.64*[33];
OR1.62*[34];
	
	OR1.63*[34];
	4

	Teaching level
	
	
	SS**[19];
SS**[23];
OR2.48*[33];
OR2.35*[34];
	
	
	SS**[19];
SS**[23];
OR2.22*[33];
OR2.01*[34];
	OR2.17*[34];
	SS**[6];
	5

	Psychosocial factors

	Mental health
	OR1.49*[16]
	
	
	
	OR1.75*[16]
	SS**[22];
	
	SS*[20]
	3

	Job satisfaction
	OR1.304*[15];
	
	OR2.18*[35];
	
	
	SS*[18];
OR2.4*[35];
	OR1.69*[35];
	OR2.13*[35];
	3

	Colleague support
	OR1.733**[15];
OR1.84*[16];
	
	
	
	OR1.61*[16]
	SS**[22];
	
	β-0.721*[7];
	4

	Career prospects
	
	
	
	
	
	
	OR1.84*[35];
	
	1


*P＜0.05,**P＜0.01
a The included studies adopted disparate approaches to analyzing and reporting the associations between variables, including correlation analysis, regression analysis, and comparison of outcome event rates across different groups. This table specifies which studies measured and reported these associations. If the reported outcome indicators were statistically significant, the association was recorded as "statistically significant (SS)". If the specific statistical values were not reported but the association was described as statistically significant in the text, it was also labeled as "SS". Correlations and associations were considered positive by default unless marked with a minus sign (-).
Abbreviations: OR = odds ratio; SS = statistically significant; NS = non-statistically significant; NR = P-value not reported; r = correlation coefficient (association statistic); β = standardized beta coefficient (functionally analogous to the correlation coefficient).





Discussion
Prevalence of WMSDs among teachers in China
The prevalence of WMSDs among teachers in China is substantially high. Survey data consistently indicate that the overall 12-month prevalence in certain regions exceeds 60% [20,34,35]. Notably, primary and secondary school teachers in Hong Kong exhibit a prevalence of 91.01% [6], substantially higher than the 63.08% reported among frontline workers in China [37]. Even in studies lacking overall prevalence data, incidence rates of high-risk body regions underscore the severity of this occupational health issue. For instance, neck–shoulder pain among university teachers in Beijing occurs at a rate of 62.43% [21], while among primary school teachers in Guangdong Province, neck–shoulder and low back pain incidences are 58% and 49%, respectively [35]. These findings indicate that WMSDs represent a substantial occupational health risk for teachers.
Regarding the distribution of affected regions, the neck, neck–shoulder, and lower back are most frequently affected. Most studies report that the 12-month prevalence of neck–shoulder pain ranges from 29.3% to 62.43% [19,21,23,33,35,36], neck pain from 37.4% to 68.2% [15,16,31], and point prevalence of lower back pain from 20.67% to 59.1% [24,26–28,32]. Incidence of low back pain is notably higher among special education and preschool teachers, ranging from 57% to 68.8% [7,22], exceeding that of ordinary primary and secondary school teachers and the 36.7%–60.8% reported in Nagoya, Japan [38]. This elevation is closely linked to frequent bending, leaning, and additional care responsibilities, including assisting with activities of daily living, feeding, hygiene, and mobility [39–41]. Repetitive, weight-bearing movements increase mechanical load on the lumbar spine and surrounding musculature, predisposing to musculoskeletal injury. Wrist disorders are also more prevalent among special education teachers, reflecting the physical demands of lifting, feeding, and diapering students [7]. Among ordinary primary and secondary school teachers, WMSDs predominantly manifest as low back and neck pain, with low back pain incidence ranging from 25.04% to 59.2% and neck pain from 32.23% to 68.9% [6,19,34]. These patterns are closely linked to prolonged desk work, lesson preparation, homework correction, and standing for teaching. University teachers also face elevated WMSD risk, with neck pain incidence of 19.3% to 62.43% [21,26], reflecting sustained desk-based academic work. Notably, primary and secondary school teachers constitute 66.67% of study participants, whereas preschool and special education teachers account for only 8.33%, limiting understanding of niche groups and hindering targeted occupational health strategies.
Regional differences reveal higher prevalence of neck, neck–shoulder, and lower back WMSDs in coastal regions (e.g., Guangdong, Shanghai) than in central and western provinces, likely reflecting higher teaching workload, greater educational competition, and increased student management pressure [43]. In central and western provinces, slower growth of school-age populations, smaller school sizes, and lower instructional workloads reduce cumulative musculoskeletal strain [44–45]. Temporal and spatial analyses further confirm the persistence of WMSDs, with longitudinal data from 1997 to present consistently showing high prevalence [24]. Elevated rates among vulnerable groups, including special education and preschool teachers, underscore the pervasiveness of WMSDs across all educational stages.
Assessment tools for WMSDs among teachers
Standardized scales account for the majority of WMSD assessments among teachers (70.83%), with NMQ and its standardized versions being the most frequently employed (29.17%). The primary advantages of the NMQ include its comprehensive coverage of multi-site musculoskeletal symptoms, ease of administration, and suitability for screening occupational populations, aligning well with the characteristic presentation of teachers’ WMSDs, which predominantly affect the neck, shoulders, and lower back. This aligns with the general principle for standardized tools in specific disease domains, where item design is tailored to the health characteristics of the target population, facilitating the collection of reliable and consistent assessment results. Moreover, the use of specialized instruments, including the NPQ and the Neck Disability Index, demonstrates the need for precise evaluation of specific affected regions, whereas supplementary tools such as the Subjective Health Complaints Scale and the Brief Pain Inventory indicate a shift toward assessing multiple dimensions, including functional impact and pain intensity, beyond mere symptom presence.
Self-designed tools are less commonly employed (29.17%) and exhibit marked lack of standardization: only three studies explicitly reported questionnaire names (e.g., Teacher Occupational Health Survey), while the remaining four did not provide specific identifiers; furthermore, none of the self-designed instruments reported reliability or validity testing. These limitations directly compromise data reliability and comparability and hinder the establishment of standardized assessment protocols. In summary, the relevance, scientific rigor, and comprehensiveness of current WMSD assessment tools for teachers remain suboptimal and warrant further refinement. Future efforts should focus on enhancing assessment accuracy and reliability through occupation-specific adaptation, standardized validation, and multi-dimensional integration of tools, thereby providing robust evidence to support early screening, risk assessment, and tailored interventions for teachers’ WMSDs.
WMSDs among teachers in China are influenced by multiple factors
Gender is a well-established risk factor for WMSDs among teachers. Several studies indicate that female teachers exhibit a higher prevalence of WMSDs [6,16,19], potentially due to the combined effects of lower baseline muscle endurance and greater domestic workload. Higher pain thresholds correlate with greater muscle endurance [12], whereas females generally demonstrate lower neck muscle endurance, increased pain sensitivity, and reduced pain tolerance [46]. Moreover, extensive domestic responsibilities impose continuous musculoskeletal loading without adequate recovery, placing female teachers at elevated risk for WMSDs [33]. Age and teaching experience are cumulatively and positively associated with WMSD incidence [16], suggesting that prolonged occupational exposure has detrimental effects. Skeletal muscle function gradually declines from approximately 30 years of age, with an estimated 3–8% loss of muscle fibers per decade, a trend that persists until around 60 years [47]. Sedentary behavior and insufficient physical activity may accelerate sarcopenia development [48], thereby compromising spinal stability. Longer teaching experience prolongs exposure to posture-related stressors, as sustained desk work and extended periods of standing during lectures impose cumulative strain on the musculoskeletal system, thereby increasing susceptibility to WMSDs.
Insufficient physical activity [21,33] and poor sleep quality [21,30] significantly elevate WMSD risk, whereas regular exercise can mitigate muscle fatigue effectively [49]. University teachers frequently experience sleep disturbances resulting from chronic psychological stress associated with the combined demands of teaching and research. Daily sleep durations below 6–7 hours can exacerbate musculoskeletal pain, thereby establishing a bidirectional vicious cycle between pain and impaired sleep quality [50]. Overweight status constitutes a significant risk factor for low back pain, as excess body weight increases vertical loading on the intervertebral discs and facet joints, accelerating degenerative processes [51]. Teachers with a prior history of neck-shoulder pain, low back pain, or related musculoskeletal conditions often exhibit underlying muscle strain, ligament injury, or joint degeneration. Even if symptoms are temporarily alleviated, the elasticity, endurance, and stability of the affected tissues are irreversibly diminished, resulting in a markedly lower functional reserve compared with healthy individuals [21]. Furthermore, occupational demands, including prolonged desk work for lesson preparation and extended periods of standing during lectures, necessitate ongoing reliance on these compromised tissues to sustain posture. The diminished functional reserve impairs the ability to tolerate prolonged and repetitive physical loads, ultimately precipitating recurrence or exacerbation of pre-existing injuries.
Educational attainment [17,18] and ethnic background [19,23] have also been identified as relevant factors influencing WMSD onset. Teachers with higher educational attainment often experience increased cognitive demands, extended working hours, and insufficient rest, thereby elevating their risk of developing WMSDs. Conversely, Gao [17] reported that highly educated teachers exhibited a significantly lower incidence of shoulder and low back pain compared with those with lower educational levels. This discrepancy may be attributable to the moderating role of health literacy: individuals with higher educational levels are more likely to acquire scientific health knowledge and adopt healthy lifestyle practices, partially mitigating the disease risk associated with occupational workload. These findings indicate that the effect of educational level on WMSDs may involve multiple pathways. Regarding ethnic background, WMSD prevalence is higher among Han teachers compared with Uyghur and Kazakh teachers [19,23]. This disparity may be related to differences in teaching assignments and additional responsibilities: Han teachers frequently assume heavier teaching loads and greater administrative duties, with long-term cumulative workload increasing the risk of musculoskeletal disorders.
All included cross-sectional studies consistently demonstrate an association between occupational factors and WMSDs. Prolonged static postures are positively associated with neck-shoulder pain [16,17]. Teachers standing for more than 5 hours daily or using computers for over 4 hours daily exhibit WMSD prevalence as high as 85.1% [33], and maintaining fixed postures elevates the likelihood of WMSD recurrence and exacerbation [19]. Variations in work content, postural demands, and environmental factors across teaching levels are associated with distinct WMSD manifestations. Primary and secondary school teachers, who engage in prolonged standing for teaching and blackboard writing, predominantly experience combined neck, shoulder, and lumbar injuries [6,19], whereas university teachers exhibit a higher incidence of chronic neck pain attributable to sustained desk work [30,31]. Biomechanically, prolonged forward cervical flexion increases passive tension in spinal ligaments and joint capsules, potentially contributing to posterior cervical muscle tension and myofascial pain [52,53], aligning with Deng et al.’s findings [53]. Special and preschool education teachers are more susceptible to low back pain due to frequent bending and squatting during physical assistance tasks [7,22]. Improper office equipment configuration is linked to WMSD occurrence, whereas appropriate cervical and lumbar support devices can alleviate discomfort [54] and help prevent such disorders [7]. Heavy teaching workload [16,30] and insufficient work breaks [16,33] exacerbate musculoskeletal loading, particularly among primary and secondary school teachers engaged in high-intensity tasks [34]. Teaching more than 14 hours per week increases WMSD risk [34], whereas taking breaks every 3 hours can mitigate neck muscle fatigue and alleviate pain [16]. Notably, WMSD prevalence is higher among special education teachers than among general education teachers, with occupational load intensity positively correlating with the severity of students’ self-care impairment [7]. Greater student self-care impairment necessitates increased physical assistance from teachers, thereby imposing higher physiological demands.
Mental health status is significantly associated with musculoskeletal pain [16,22,23]. Chronic psychological stress can induce abnormal muscle tension and postural dysfunction, thereby exacerbating biomechanical load. Alajmi [55] reported a strong correlation between WMSD prevalence and depression severity, with 95.9% of teachers with mild depression and 100% of those with moderate to severe depression reporting WMSDs. Higher levels of depression and anxiety are associated with increased incidence of low back and neck pain, suggesting that mental health may serve as a predictor of WMSD occurrence [56]. Importantly, this association is bidirectional, as individuals with low back pain are at higher risk of mental health disorders, with anxiety prevalence among young teachers experiencing neck-shoulder pain reaching 65.52% [57,58]. Occupational factors further exacerbate this interaction: low job satisfaction and limited career development contribute to occupational burnout [15,35], which in turn diminishes teachers’ engagement in health-protective behaviors. A survey of 6,490 educators in Nagoya, Japan, by Tsuboi [38] confirmed that inadequate job satisfaction and limited social support directly increase low back pain risk. Moreover, lack of colleague support [15,16] undermines individuals’ stress-coping capacity, indirectly increasing susceptibility to musculoskeletal disorders.
Application of prevention and rehabilitation measures for WMSDs among teachers
Based on the local educational context and international experiences in WMSD interventions [59], strategies should adopt a three-dimensional “individual–occupational–social” prevention framework, integrating ergonomic optimization and behavioral intervention principles to construct a comprehensive, multi-dimensional health protection model that spans from risk source prevention to precise functional recovery. At the individual level, emphasis should be placed on behavioral optimization and self-managed health. Through healthy diet, regular exercise, and other behavior-modifying measures, BMI should be maintained within a healthy range, and muscle endurance and spinal stability should be enhanced. Drawing on evidence from short-term exercise interventions, fragmented light training can be incorporated throughout the workday to increase feasibility [60]. Studies indicate [61] that frequent, short-duration exercises during the day can improve muscle strength and physical function. Ensuring 6–7 hours of daily sleep can break the “pain–sleep deterioration” cycle [62], while female teachers should balance family and work responsibilities to reduce cumulative musculoskeletal strain from domestic tasks. Teachers should also actively participate in occupational health screenings organized by schools and conduct regular self-assessments using tools such as the NMQ to reinforce awareness of personal health responsibility.
At the occupational level, ergonomic improvements should be implemented, providing teachers at different educational stages with appropriate equipment and auxiliary tools. Regular health education and training should be conducted to systematically disseminate knowledge on musculoskeletal health and enhance teachers’ capacity for health management. Domestic studies have shown [29] that standardized health education and training significantly reduce both the incidence and intensity of neck pain among middle school teachers, confirming the effectiveness of such occupational interventions.
At the psychosocial level, prevention knowledge should be promoted through multi-dimensional education, including targeted training and informational materials. Career development pathways and colleague support mechanisms should be strengthened, funding allocation should be optimized, and labor organization practices refined to motivate teachers’ engagement in health management. In conclusion, the development of WMSDs among teachers is influenced by multiple interacting factors. Currently, research on targeted interventions for Chinese teachers is limited, and existing measures predominantly focus on the individual level, lacking systematic, multi-dimensional collaborative approaches. Combined with the realities of the Chinese educational context, low-cost and easily implemented strategies—such as standardized rest schedules, fragmented work-break training, and structured health education—should be prioritized. Furthermore, large-sample intervention studies are warranted to evaluate the effectiveness of different measures across various educational stages and regions in China, providing evidence to inform precise, localized prevention and control strategies.
Recommendations for research
Although this study systematically synthesized evidence on the prevalence andrisk factors of WMSDs, several limitations remain in the existing literature. First, priority should be given to conducting prospective, multi-center longitudinal studies. By accounting for variations in occupational scenarios across educational stages, such studies should clarify stage-specific risk profiles among teachers, addressing the limitations of current cross-sectional designs, which hinder causal inference and the assessment of temporal disease dynamics. Second, research populations should be expanded to include high-risk, underrepresented groups, such as special education and preschool teachers. Simultaneously, standardized WMSD assessment tools should be employed to unify the measurement of prevalence and recall periods, thereby improving data completeness, comparability, and representativeness across studies. Third, multi-center and international collaborative studies should be conducted to include teacher data from diverse countries and regions, enabling comparative analyses across cultural and educational contexts. This approach addresses the limitation of existing studies being confined to Chinese teachers, thereby enhancing the generalizability of findings. Finally, randomized controlled trials are warranted to systematically evaluate the feasibility and effectiveness of comprehensive prevention strategies, including ergonomic optimization and structured rest interventions. Furthermore, a multi-dimensional risk prediction model integrating individual, occupational, and psychosocial factors should be developed to guide the identification of key intervention targets and the formulation of personalized prevention strategies, addressing the current gap in high-quality intervention evidence.
Strengths and limitations
This scoping review is the first to systematically synthesize evidence on the prevalence and related risk factors of WMSDs among teachers in China. The study strictly adhered to the PRISMA-ScR guidelines and developed the search strategy based on the PCC framework, covering major Chinese and English databases, spanning broad temporal and geographical ranges. The included studies encompassed teachers from preschool to higher education, providing a robust basis for comprehensively understanding the prevalence trends and characteristics of WMSDs. Additionally, this review categorized risk factors into three dimensions (individual, occupational, and psychosocial) and provided recommendations for implementing intervention strategies, offering a multi-dimensional practical perspective for designing future prevention and intervention programs.
However, several limitations remain. First, all included studies employed cross-sectional designs, with a lack of longitudinal, qualitative, and interventional studies. This limits the ability to track the long-term impacts and temporal dynamics of the disease, and constrains in-depth exploration of relevant psychosocial and contextual factors, while making it difficult to establish causal relationships between risk factors and WMSDs. Second, some studies used self-designed questionnaires without psychometric validation, and assessment methods and recall periods varied across studies, potentially introducing bias in prevalence estimates. In addition, most studies did not conduct systematic, whole-body multi-site WMSD assessments, hindering the comprehensive reflection of the true prevalence of WMSDs among Chinese teachers. Third, the search was restricted to Chinese and English publications, potentially omitting relevant studies in other languages, which may affect the completeness of the evidence. Moreover, the study population primarily consisted of Chinese teachers; thus, the conclusions are applicable only to the local context and should be cautiously generalized to other countries or regions. Fourth, the distribution of study populations was imbalanced: most studies focused on primary and secondary school teachers, whereas research on special education, preschool, and vocational college teachers was scarce, potentially limiting the overall generalizability of the findings.
Conclusion
WMSDs exhibit a high prevalence, with risk factors that are diverse, complex, and interrelated. Existing studies are predominantly cross-sectional, and there is considerable room to improve the standardization and consistent application of assessment tools. Therefore, future research should prioritize large-sample, multi-center, prospective longitudinal studies. Using standardized assessment tools in combination with longitudinal follow-up and multi-variable mechanistic analyses, future studies can more comprehensively investigate incidence patterns, risk pathways, and protective factors of WMSDs among teachers. These efforts will provide robust, evidence-based guidance for designing targeted intervention programs and further strengthen occupational health protection systems for teachers.
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