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Prevalence of the Problem in Health and Social Care
Knee osteoarthritis (KOA) is one of the most common and disabling musculoskeletal conditions worldwide and represents a major public health challenge (Hunter and Bierma-Zeinstra, 2019). It affects an estimated 500–600 million people globally, with prevalence increasing sharply with age (Safiri et al., 2020). The knee is the most frequently affected joint, leading to substantial pain, reduced mobility, functional limitation, and loss of independence (Cross et al., 2014). In the United Kingdom, knee osteoarthritis is a leading cause of chronic pain and disability and contributes significantly to primary care consultations, orthopaedic referrals, joint replacement surgeries, and long-term use of analgesic and anti-inflammatory medications (NICE, 2022).
Beyond clinical impact, KOA places a considerable burden on health and social care systems. Individuals with knee osteoarthritis often experience reduced work capacity, sickness absence, early retirement, and increased reliance on welfare and social support (Palmer et al., 2012). The economic burden is substantial, encompassing direct healthcare costs such as medical treatment and surgery, as well as indirect costs related to productivity loss and long-term disability (Hunter et al., 2020).
Manual workers are disproportionately affected due to sustained exposure to occupational biomechanical stressors (Seidler et al., 2008). Occupations including construction, floor laying, plumbing, agriculture, cleaning, and warehouse work frequently involve kneeling, squatting, heavy lifting, and climbing (Jensen, 2008; Andersen et al., 2012). Occupational kneeling has been consistently identified as a key risk factor for knee osteoarthritis (McWilliams et al., 2011), as it places excessive compressive and shear forces on knee joints, accelerating cartilage degeneration (Thambyah, 2005; Wallace et al., 2017).
Structural and organisational factors such as job insecurity, productivity pressures, and limited access to ergonomic interventions further increase exposure to hazardous kneeling postures (EU-OSHA, 2020). Socioeconomic factors, including higher rates of obesity among manual workers, exacerbate mechanical loading and osteoarthritis risk, contributing to health inequalities between occupational groups (Blagojevic et al., 2010; Marmot et al., 2020).
With ageing populations and extended working lives, the prevalence of work-related knee osteoarthritis is expected to rise unless effective preventive strategies are implemented (OECD, 2019). Addressing occupational risk factors such as kneeling is therefore essential for promoting healthy ageing at work and reducing musculoskeletal health inequalities (WHO, 2022).

Introduction and Literature-Based Background to the Study
Osteoarthritis is a chronic, progressive joint disorder characterised by degeneration of articular cartilage, changes to subchondral bone, synovial inflammation, and varying degrees of pain and stiffness (Goldring and Goldring, 2016). Knee osteoarthritis (KOA) is a multifactorial condition influenced by systemic and local mechanical factors (Loeser et al., 2012). Established individual-level risk factors include increasing age, obesity, genetic predisposition, sex, previous joint injury, and metabolic conditions (Felson et al., 2000; Blagojevic et al., 2010). Mechanical loading of the knee joint plays a central role in disease initiation and progression, particularly in occupational contexts involving prolonged and repetitive exposure (Felson, 2013).
Occupational epidemiology has increasingly examined work-related biomechanical exposures as contributors to musculoskeletal disorders (Punnett and Wegman, 2004). Repetitive joint loading, awkward postures, and sustained static positions are well-established risk factors for joint degeneration (da Costa and Vieira, 2010). Kneeling is considered a high-risk occupational posture due to the substantial mechanical stress it imposes on knee structures (Seidler et al., 2008). Biomechanical evidence shows that kneeling increases patellofemoral contact pressure and alters joint alignment, accelerating cartilage degeneration and promoting inflammatory changes within the joint (Thambyah, 2005; Wallace et al., 2017; Hunter et al., 2020).
Epidemiological studies consistently report higher prevalence and incidence of radiographic and symptomatic KOA among workers exposed to frequent kneeling, particularly in occupations such as floor laying, mining, and construction (McWilliams et al., 2011; Jensen et al., 2012; Palmer et al., 2012). Evidence of dose–response relationships further supports the role of cumulative mechanical loading in disease development (Seidler et al., 2008; Jensen, 2008).
However, inconsistencies remain within the literature, largely due to methodological limitations. Exposure misclassification, recall bias, heterogeneous outcome definitions, and inconsistent adjustment for confounding variables complicate comparisons across studies (Neogi and Zhang, 2013; Blagojevic et al., 2010; Punnett, 2014). Additionally, many studies fail to account for combined biomechanical exposures, despite evidence that multiple high-load tasks substantially increase osteoarthritis risk (Andersen et al., 2012; Seidler et al., 2008).
Evidence supporting preventive interventions such as knee pads, task rotation, and ergonomic tools remains limited, with many studies focusing on short-term symptom relief rather than long-term disease prevention (EU-OSHA, 2020; Verbeek et al., 2017; HSE, 2023). A comprehensive synthesis of epidemiological evidence is therefore required to inform occupational health policy and effective preventive strategies aimed at reducing the burden of knee osteoarthritis among manual workers (Punnett, 2014).

Rationale for the Study
The rationale for this research proposal is grounded in the need to protect the musculoskeletal health of manual workers through evidence-based occupational health interventions. Knee osteoarthritis represents a major cause of work-related disability and loss of functional capacity, yet it is often preventable through appropriate exposure reduction and ergonomic design (Palmer et al., 2012; Hunter et al., 2020). Despite increasing recognition of occupational kneeling as a significant biomechanical risk factor, existing evidence has not been sufficiently synthesised to guide practical decision-making within occupational health and safety practice (Seidler et al., 2008).
This study seeks to address this gap by systematically examining epidemiological evidence on the association between occupational kneeling and knee osteoarthritis. Particular emphasis will be placed on exposure duration, frequency, and intensity, as cumulative mechanical loading is thought to play a critical role in disease development (Felson, 2013). In addition, the study will explore interactions between kneeling and other biomechanical risk factors such as heavy lifting, squatting, crawling, and climbing, which commonly coexist in manual occupations (Andersen et al., 2012). By identifying effective workplace strategies and protective measures, the proposed research aims to contribute to the prevention of occupational knee osteoarthritis, reduce health inequalities, and support healthier, longer working lives among manual workers (WHO, 2022).


Research Aim, Objectives, and Research Questions
Research Aim
To critically examine epidemiological evidence on the association between occupational kneeling and the risk of developing knee osteoarthritis among manual workers.
Research Objectives
· To identify and synthesise epidemiological evidence linking occupational kneeling to knee osteoarthritis (McWilliams et al., 2011).
· To explore how the duration, frequency, and intensity of occupational kneeling influence the risk of knee osteoarthritis (Seidler et al., 2008; Jensen, 2008).
· To examine interactions between occupational kneeling and other biomechanical exposures, including heavy lifting, squatting, crawling, and climbing (Andersen et al., 2012).
· To identify evidence-based workplace strategies and protective measures that may mitigate the impact of occupational kneeling on knee joint health (EU-OSHA, 2020).
Research Questions
1. What is the epidemiological evidence linking occupational kneeling to knee osteoarthritis among manual workers (Palmer et al., 2012)?
2. Is there a dose–response relationship between kneeling exposure and knee osteoarthritis risk (Seidler et al., 2008)?
3. How do combined biomechanical exposures modify the association between kneeling and knee osteoarthritis (Jensen et al., 2012)?
4. What workplace interventions are supported by evidence to reduce knee osteoarthritis risk among kneeling-exposed workers (Verbeek et al., 2017)?

Research Methodology
This study will employ a systematic literature review methodology to identify, appraise, and synthesise existing epidemiological evidence examining the association between occupational kneeling and knee osteoarthritis. A systematic review is particularly appropriate given the ethical and practical constraints of experimentally manipulating occupational exposures such as kneeling, which could place participants at risk of harm (Punnett and Wegman, 2004). This approach enables a comprehensive and structured assessment of the available evidence while minimising bias through transparent, replicable, and methodologically rigorous processes (Higgins et al., 2022).
The review will be conducted in accordance with established guidance for systematic reviews in public health and occupational epidemiology (WHO, 2022). A predefined review protocol will be developed to guide the search strategy, inclusion and exclusion criteria, data extraction, and quality appraisal processes. Developing a protocol in advance helps to reduce the risk of selective reporting and enhances methodological transparency (Moher et al., 2009). The protocol will specify key review questions, eligibility criteria, and planned methods of synthesis.
A systematic and reproducible search strategy will be applied across multiple electronic databases to ensure broad coverage of relevant literature, including PubMed, Scopus, and Web of Science (Verbeek et al., 2017). Search terms will be carefully selected to capture variations in terminology related to occupational kneeling, manual work, biomechanical exposure, and knee osteoarthritis. Reference lists of included studies will also be screened to identify additional relevant publications. Data extraction will be conducted using a standardised form to ensure consistency and accuracy, while quality appraisal will enable critical evaluation of methodological strengths and limitations within individual studies (Higgins et al., 2022).

Research Design
The research design will involve a systematic review of observational epidemiological studies, including prospective cohort studies, case–control studies, and cross-sectional studies. These study designs are most commonly used to investigate occupational risk factors and chronic disease outcomes such as knee osteoarthritis, as they allow examination of exposure–outcome relationships in real-world working populations (Checkoway et al., 2004). Cohort studies are particularly valuable for assessing temporal relationships between occupational kneeling exposure and the subsequent development of knee osteoarthritis, while case–control studies enable efficient investigation of relatively rare outcomes or conditions with long latency periods (Mann, 2003). Cross-sectional studies, although limited in their ability to establish causality, provide useful insights into prevalence patterns and exposure–outcome associations across different occupational groups (Sedgwick, 2014).
Randomised controlled trials are not expected to be available due to ethical considerations surrounding exposure to potentially harmful occupational postures such as prolonged kneeling (Coggon et al., 2015). Intentionally assigning workers to high-risk biomechanical exposures would be unethical and impractical within occupational health research settings. Consequently, observational study designs remain the most appropriate and ethically acceptable approach for examining the relationship between occupational kneeling and knee osteoarthritis risk (Pearce, 2012). However, where available, intervention studies evaluating preventive measures—such as the use of knee pads, ergonomic tools, task modification, or job rotation—may be included to provide complementary evidence regarding risk reduction and workplace protection strategies (Van der Beek et al., 2017).
The inclusion of multiple observational study designs will allow triangulation of evidence and strengthen the overall conclusions of the review (Greenhalgh et al., 2018). Differences in study design, exposure assessment, and outcome measurement will be critically examined to identify sources of heterogeneity and methodological bias (Sanderson et al., 2007). This approach will facilitate a balanced interpretation of findings and support robust conclusions regarding occupational kneeling as a risk factor for knee osteoarthritis.

Recruitment, Sampling, and Study Participants
As this is a systematic review, no direct recruitment of participants will occur. Instead, the population of interest will be defined within the included studies, consistent with established systematic review methodology (Booth et al., 2016).
Target Population
· Adult manual workers (aged 18 years and over)
· Employed in occupations involving regular kneeling, such as construction work, floor laying, plumbing, mining, and agricultural work (D’Souza et al., 2020)
Inclusion Criteria
· Epidemiological studies involving manual workers
· Studies assessing occupational kneeling exposure
· Studies reporting knee osteoarthritis as an outcome
· Peer-reviewed articles published in English (Bramer et al., 2017)
Exclusion Criteria
· Studies focusing exclusively on non-occupational kneeling
· Case reports, editorials, and opinion pieces
· Studies without clear exposure or outcome definitions (Liberati et al., 2009)

Data Collection Methods and Procedure
Data collection will involve a structured search of electronic databases such as PubMed, Scopus, CINAHL, and Web of Science to ensure comprehensive coverage of relevant occupational health literature (Bramer et al., 2017). Search terms will include combinations of keywords related to occupational kneeling, manual work, biomechanical exposure, and knee osteoarthritis, using Boolean operators to maximise sensitivity and specificity (Higgins and Green, 2011).
A two-stage screening process will be undertaken:
1. Title and abstract screening
2. Full-text screening
This approach reduces selection bias and ensures consistent application of eligibility criteria (Liberati et al., 2009). Data extraction will be conducted using a standardised data extraction form capturing study design, population characteristics, exposure assessment methods, outcome measures, key findings, and confounder adjustment (Sanderson et al., 2007).

Proposed Data Analysis Techniques
A narrative synthesis will be used to summarise findings due to anticipated heterogeneity in exposure measurement and outcome assessment across studies (Popay et al., 2006). Where feasible, results will be stratified according to duration and frequency of kneeling exposure, intensity of kneeling (e.g. hours per day), and combined biomechanical exposures (Ryan et al., 2019). Study quality will be assessed using a validated critical appraisal tool for observational studies, enabling evaluation of internal validity and risk of bias (Viswanathan et al., 2012). The strength, consistency, and plausibility of evidence will be evaluated to draw informed conclusions (Hill, 1965).


Ethical Considerations
As this research involves secondary analysis of published data, formal ethical approval is not required. However, ethical principles of academic integrity, transparency, and responsible reporting will be strictly upheld throughout the research process (British Sociological Association, 2017). All sources will be accurately cited using Harvard referencing to ensure appropriate acknowledgement of original authors and to avoid plagiarism.
Potential ethical issues include selective reporting and publication bias, which are recognised challenges in systematic reviews (Song et al., 2010). These risks will be addressed through comprehensive and transparent search strategies, clearly defined inclusion and exclusion criteria, and explicit documentation of the study selection process (Liberati et al., 2009). Critical appraisal of methodological quality will allow limitations and potential biases within individual studies to be identified and acknowledged rather than overlooked.
In addition, ethical considerations relevant to occupational health research will be carefully considered. The review will recognise the ethical responsibility of employers and policymakers to protect workers from preventable harm arising from hazardous occupational exposures (ILO, 2021). Findings will be interpreted in a manner that avoids stigmatising manual workers or attributing responsibility for occupational disease to individuals rather than organisational and structural factors (Benach et al., 2014).

Implications of the Research
The findings of this study are expected to have significant implications for occupational health practice, policy, and future research. Improved understanding of kneeling-related knee osteoarthritis risk can inform workplace risk assessments, ergonomic interventions, and the development of occupational exposure limits (NIOSH, 2020). The study may also identify gaps in existing evidence, guiding future primary research and long-term longitudinal studies aimed at preventing work-related musculoskeletal disorders (WHO, 2022).
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