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JOINT PATHOLOGIES - A SYSTEMATIC REVIEW
ABSTRACT
BACKGROUND AND AIMS
Knee pathologies are one of the most common musculoskeletal
ailments with high rate of prevalence of degenerative knee
changes causing functional limitations and participation restriction.
Number of occupational exposures has shown positive correlation
to Knee OA, associated with varying occupations and their
demands.
DATABASES AND ELIGIBILITY CRITERIA
The observational studies were searched on the databases
MEDLINE, PubMed, Google Scholar, PEDro and Cochrane Library
from April to May 2019. It was ensured that all articles were full-text in
English language whereas screening was executed on relevant titles
and abstracts, evaluated on the basis of occupational hazards/risk
factors and its impact on knee joint.
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RESULTS
Number of studies represented varying occupational clusters that
lead to certain risks factors according to demand. A positive
relationship was indicated between age and Knee OA, along with
squatting and knee pain that may results in elevated risk of disability
and knee joint pathologies.
CONCLUSION
It was concluded that occupational exposures involved certain risk
factors that may altered the knee joint function and increases the
risk of Knee OA for future.
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INTRODUCTION
Knee pathologies are one of the most common
musculoskeletal ailments in male and female
affecting middle or late adulthood with high rate of
prevalence of degenerative knee changes1. In this
context, Knee Osteoarthritis (OA) is reported to be
world’s 11th most disability which causes functional
limitations and participation restriction in affected
individuals2. Moreover, knee pain and OA are also
found to be common with chronicity that may leads
to loss of work/job, joint surgery or disability3.
Number of studies has been conducted to identify
factors causing degenerative changes in the knee,
some of which include obesity, poor lifestyle, injuries
and nutritional deficiency4. Other risk factors such as
age, being overweight (BMI>26), job-related
activities; elevated levels of physical activity and
mal-alignment of knee joint are the most
predominant risk factors5. In addition, studies also
suggested genetic component and sex as a
possible risk factor, reporting higher prevalence of
knee osteoarthritis in women over the age of 45
years3-5. However, among these risk factors knee
bending has been proven to show a strong
association with knee pathologies that may cause
cartilage damage and meniscal lesions4. A review
suggested that multiple risk factors are associated
with varying occupations such as traumatic joint
injuries, either direct or repetitive trauma activities,
and decreased muscles strength etc6. In particular,
it may lead to transfer the stress and shear forces to
bony structures during repetitive squatting, bending
or other movements causing knee pain and joint
structure deterioration7. Despite, mechanisms
linking occupation to OA are believed to be
biomechanical factors7-8.
Previous studies showed that many occupations
required tasks that involve abnormal load bearing
on the lower extremity may leads to development
of hip and knee osteoarthritis9-10. Many occupationrelated activities cause physiological to anatomical
changes in knee joint that are usually due to
changing of biomechanical characteristics of the
human body9-11. According to a study, occupations
which require squatting, carrying, heavy weight
lifting, multiple sit ups with dairy farmers, factory
workers and labors lead to adaptive changes in
knee joint that gradually increases the risk of
degenerative changes in knee12-13. Moreover, it has
also been observed that long distance runners are
prone to development of knee pain and articular
changes in knee while athletes who played soccer
are at high risk of developing occupation-related
knee pathologies in comparison to non-players14.
Furthermore, lifting of heavy loads is reported to be
one of the most common occupational risk factor
Table.2
Responses
of Participants
regarding
leads
to the
development
of pathologies
in several
Knowledgelocations of the body involving knee15.
anatomical
Although,
occupational factors are extensively
N (%)
studied in the formation and progression of knee
Do you refer patients with TMD to
45
other practitioners?
(73.8%)

05

Referrals to health care providers
• Maxillofacial Surgeons
• Combine mode of referrals
• Physical Therapist

osteoarthritis, synovitis and other degenerative
processes which undergo the influence of high
physical stress activities16.
Number of studies
demonstrated that under high stress conditions,
frequent and repetitive knee bending during
different occupational activities such as squatting
and heavy lifting that occurs with manual workers
causes repetitive trauma to knee structures that
leads to frequent pain in knee joint17-20. Moreover,
prevalence of knee pain was highest among all the
musculoskeletal pain as reported in the study21.
Several studies reported that activities which require
flexion of the knee joint beyond 90 degrees are
believed to exert a greater amount of load across
the whole knee joint which potentially damages the
articular cartilage and other soft tissues of knee.
Thus, excessive loading and frequent knee bending
during any occupational or daily living activities
increases the risk factors in pathogenesis of knee
joint
leading
to
occupation-related
knee
pathologies22. As for Knee OA, certain risk factors
have been identified but are not well-established
due to lack of studies according to specific
occupations and its hazards. Several studies has
also indicated that work-related activities increased
pressure on the joint surface thereby high
mechanical stress due to squatting, kneeling, lifting
and stairs climbing is a crucial risk factor in an
occupation23. Moreover, considerable number of
systematic reviews has evaluated increased risk of
Knee OA due to varying occupational clusters and
their demands. Despite of the fact, limited number
of studies has analyzed dose-response relationship
between occupational hazards and Knee OA that
should be considered as an important argument in
order to infer causality.
Several studies have proposed limited number of
treatment options that predominantly included
NSAIDs (Non-steroidal Anti-Inflammatory Drugs) for
the management of knee pain and weight in order
to reduce mechanical stress across joint24-25.
Moreover, as the disease progress, surgery inclusive
of total knee replacement is an optimum option for
patient recovery, however the pathology is
irreversible and have gradual progression therefore
underscores
importance
of
preventative
measures26. Consecutively, multiple options are
available to consider potentially modifiable
occupational risk factor as this systematic review
only
included
observational
studies
that
demonstrated occupational clusters, related risk
factors and study outcomes. Further reviews are
therefore should be conducted as limited
quantitative analysis would be helpful to identify
occupational activities in context of known risk
factors and its impact on knee joint.
METHODOLOGY
The systematic review has followed Preferred
Reporting Items for Systematic Reviews and
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Meta-Analyses (PRISMA) guidelines.
Searching Strategy and Databases
The authors identified and searched studies on
learning resource centers and electronic databases
that included MEDLINE, PubMed, Google Scholar,
PEDro and Cochrane Library. The databases were
searched from April to May 2019 by using keywords
such as “Knee Joint Pathologies”, “Knee Pain”,
“Knee
Osteoarthritis”,
and
“Occupational
Hazards/Risk Factors.” Titles or abstracts were
thoroughly reviewed and were excluded if not
relevant to specified terms.
Eligible Studies and Characteristics
The observational studies included “Cross-sectional”,
“Cohort”, “Longitudinal” and “Exploratory” designs
that were selected from the tenure of 2012 to 2019
respectively. It was ensured that all articles were
full-text in English language; however studies with a
language barrier were excluded.
Study Selection and Data Extraction
Screening was executed on relevant titles and/or
abstracts were included in the systematic review. All
studies were evaluated on the basis of
occupational hazards/risk factors and its impact on
knee joint. Furthermore, risk and exposure (Odds
Ratio/Relative Risk) was also identified in relevance
to knee loading and kinematics comprised of
occupational activities (squatting, weight lifting,
kneeling, long sitting with bent knees, stairs climbing,
running and long standing). Whereas, outcomes on
prevalence,
MRI,
radiographs
were
also
considered. Moreover, the sources of all the articles
were assessed. Whereas list of references of all
identified pertinent studies were also searched.
Quality Appraisal
The quality of the involved studies was assessed and
risk of bias was measured on six domains comprised
of funding and conflict of interest, outcome
assessment, exposure assessment, confounding
factors, attrition and analysis (adapted from
Verbeek et al’2017).
RESULTS
Selection of Studies
A total number of 40 records analyzed from learning
resource centers and databases. The articles
relevant to context of objective were identified for
screening on the basis of eligibility. Only 12 full-text
observational studies conducted during 2012 to
2019 were included as shown in Figure-1.

Identification

Record identiﬁed
through data
(n=40)

Screening

Article screened
(n=25)

Eligibility

Full-text studies meet
the eligibility criteria
(n= 12)

Articles
included

(n= 12)

Figure.1 Flow diagram on identification
screening of eligible studies for inclusion

and

Study Characteristics
Total 12 observational studies were included in the
study that included number of cohort and
cross-sectional designs, however only one study is
longitudinal
and
exploratory
respectively.
Occupational exposures in different occupations
were identified and its impact on knee joint was
screened to determine the outcomes related to
knee joint pathologies.
Synthesis of Studies
All the studies represented large sample size except
Kajakas et al112018 who conducted an exploratory
study on a relatively small sample. A number of
represented
varying
studies1,4,7,8,10,11,12,19,20,27,28,29
occupational clusters inclusive of office workers,
professional players, manual occupations and
labors (highest to lowest) that lead to certain risks
factors according to demand while occupation
was unidentified in some studies4,11,12,19,20. It was
observed that occupational exposures consisted of
obesity, prolonged working hours, extensive
workload and existing knee pathologies that may
increase the risk of knee joint pathologies, in
particular, Knee Osteoarthritis. Similarly, Fernandes
et al8 and Barbour et al12 represented high level of
physical activity as a crucial risk factor that may
leads to elevated risk of OA. Whereas, Ezzat et al20
determined a dose-response curve on Cumulative
Occupational physical load (COPL) for Knee OA
that was effective to evaluate the outcome.
Besides, Van et al4, Kajakas et al11 and Virayavanich
et al19 indicated that frequent knee bending,
prolonged kneeling and loading may also induced
the risk of meniscal lesions, cartilage damage and
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synovitis that may alters gait parameters. While study
of Solovieva et al28, Rachmi et al29 and Hawamdeh et
al27 indicated a positive relationship between age
and Knee OA, along with squatting and knee pain
that may results in elevated age-adjusted risk of

disability and OA. Although, exposures (Odds
Ratio/Relative Risk) were identified but not included in
the study analysis while unidentified occupation in
studies also serve as limitation. The characteristics of
studies are depicted in Table-1.

Table.1 Characteristics of included studies (n=12)
Sample
Size (n)

Author
(Year)
Daneshmandi et al
(2017)
Leung et al
(2018)

Occupation

Risk Factors

Ofﬁce Workers

Prolonged sitting
behavior

Knee pain

Cohort

Unidentiﬁed

Extended duration
of physical activity

Knee OA

470

Crosssectional

Retired
Professional
Footballers

Knee Injury

Knee OA were two
to three times higher
in footballers

594

Cohort

Unidentiﬁed

Knee OA

Hoffa/Effusion Synovitis
due to prolonged
kneeling

1,135,
654

Cohort

Manual
Occupations

Elevated age-adjusted
Education and
physical workload risk of disability
retirement as a result
factors
of hip OA

117

Crosssectional

Dairy Farmers

9,905

Crosssectional

Physical labor
Manual labor
can induce and
(highest to lowest)
develop OA

Knee OA dependent
upon the occupational
clusters

Exploratory

Unidentiﬁed

Knee OA

Sustained static deepknee ﬂexion kneeling
alter knee joint gait
parameters

Unidentiﬁed

Incident knee
radiographic OA
(ROA) and
Incident knee
symptomatic
ROA (sROA)

Elevated risk of knee
OA in individuals with
highest level of
physical activity

447
63,257

8

4

28

Solovieva et al
(2018)

29

Rachmi et al
(2018)

Seok et al
(2017)

10

Prolonged
working
hours

11

Kajakas et al
(2014)

Barbour et al
(2013)

10

12

1,522

Cohort

19

Virayavanich et al
(2013)

Ezzat et al
(2012)

115

Unidentiﬁed

327

Unidentiﬁed

Cumulative
Occupational
physical load
for Knee OA

214

Crosssectional

Private and
Government
Employees

Knee OA

27

07

Longitudinal

Increased risk of
progression of
cartilage and
meniscal lesion

Crosssectional

20

Hawamdeh et al
(2013)

Outcomes

Crosssectional

1

7

Fernandes et al
(2018)
Van et al
(2018)

Study Design

A positive relation
between knee pain
and the squatting
work position

Frequent knee
bending were
more likely to show
progression of
cartilage damage
and meniscal
abnormalities
A dose response
relationship between
Cumulative
Occupational
Physical Load (COPL)
and Symptomatic
Radiographic
Osteoarthritis (SOA)
Moderate positive
correlation between
ageand radiographic
severity of KOA
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Risk of Bias in Studies
All the studies1,4,7,8,10,11,12,20,27,28 showed low risk of bias
in domain of funding and conflict of interest except
Rachmi et al29 2018 that showed high risk. Leung et
al7 2018 showed high risk of bias, Solovieva et al28
2018 and Ezzat et al20 2012 showed Unclear risk in
outcome assessment. Moreover, Rachmi et al29
2018, Kajakas et al11 2014, Barbour et al12 2013 and
Hawamdeh et al27 2013 showed high risk of bias in
exposure assessment. Studies of Leung et al7 2018,
Rachmi et al29 2018, Kajakas et al11 2014 Ezzat et al20
2012 and Hawamdeh et al27 2013 also showed high
risk of bias in the domain of confounding factors.
Attrition was found to lacking in nearly all the
studies1,4,8,11,20,27,28 except Leung et al7 2018, Seok et
al10 2017 and Barbour et al12 2013 that showed
unclear risk. However, analysis was found in all
studies1,4,7,8,10,11,12,19,20,27,28,29, hence showed low risk of
bias as demonstrated in Table-2.
DISCUSSION
This systematic review demonstrated significant
occupational hazards, affecting knee kinematics
that may progress to knee pain, OA or other
pathologies. The analysis of total 12 studies revealed
positive relationship between different occupation
and knee problems. A study compared the
outcomes for knee pain between physically active
programmers and inactive students found high rate
of knee pain among the programmers due to long
term knee bending1. Similarly, findings of another
study revealed that during squatting there is a
significant effect on knee angle especially at 60
and 90 degrees of squatting produces greater
amount of compressive forces that act at the
Patellofemoral joint11,19. In addition, these forces
produces friction and excessive stress on the soft
tissues that leads to early osteoarthritis and bursitis of
the knee, although this squatting posture is used in
number of occupations that may occur as risks for
knee pathologies11,19. Furthermore, a study assessed
the effects of occupational kneeling on specific
compartment
of
knee
joint,
considering
Patellofemoral joint and the Tibiofemoral joint
showed that there is an association between
occupational kneeling and degenerative changes
in the knee joint especially in the trade seniority28-29.
Similar to this, findings of another review stated that
participation in certain sports can cause knee joint
osteoarthritis especially in the participants who
were involved in soccer; elite-level long-distance
running, weight lifting and wrestling should be
targeted for risk-reduction strategies as they had an
increased rate of prevalence of knee pain and
osteoarthritis8. Moreover, another study suggested
an effective use of a Whole Organ MRI to detect
knee cartilage lesions; this was confirmed by an
experiment that analyzes the effect of repetitive
knee bending due to stair climbing, knee, squatting
and weight lifting on daily basis12,20. It was
concluded that there is a high prevalence of knee
cartilage damage due to frequent and repetitive
knee bending with an increased risk of progression
to further damage or meniscal lesions8.

Knee bending activities are statistically known to
cause degenerative diseases in the knee joint
including synovitis4. The terms used to describe
various sounds around the knee joint including
popping, catching, clicking, snapping, crunching or
grinding etc. Previous studies have investigated the
mechanism related with changes in the knee
leading to crepitus1-5. However, it has been
observed that long term knee bending especially
during long sitting in the office workers have been
reported to cause the sound4. This knee crepitus in
such occupations is an initial indication of future
knee pathologies either in the bony structures or in
the synovium or soft tissues of the knee joint4,27.
Similarly, for manual laborers kneeling and squatting
accompanied with heavy weight lifting has been
reported to have routine postures for their daily life
showed an increased prevalence and elevated risk
of knee meniscal injuries, degenerative knee
pathologies and knee cartilage wear and tear that
were significantly associated with these routine
postures of laborers10. This derives strong evidence
regarding occupational postures that specifically
involved knee bending has frequent and long term
association with development and progression of
knee problems10. Multiple studies have reported
occupational activities as risk factors for Knee OA
and pain1,7,4,27. However, yet several studies were
based on qualitative analysis only few are
quantitative, therefore more studies required to be
conducted on variety of risk factors and hazards for
optimal values in the literature30-31. A meta-analysis,
conducted on 51 studies with more than 5 hundred
thousand sample size concluded that variety of
occupational factors are associated through
biomechanical pathways thereby increases the risk
of Knee OA up to 60%30-32. Similarly, a smaller groups
of studies in a review demonstrated a risk of
persistent knee pain that may derived from different
occupational exposures11,30. It was observed that
hospital-based studies yield increased risks of Knee
OA in comparison to community-based studies30-33.
This increased risk provides estimation may be due
to occurrence of one more diseases. Therefore,
where occupational risks factors were not screened
as a primary outcome, the risks for Knee OA might
have occurred due to secondary complications34-35.
In conclusion this systematic review is entirely based
on limited number of observational studies, based
with varying occupational clusters and outcomes.
Moreover, full-text articles in English language was
included only, thus number of studies had been
excluded
due
to
language
preference.
Furthermore, studies also unable to report ethnic
difference in occupational risk factors that may
serve as an important factor in analyzing the
exposure. In addition, biomechanical pathways
can also be considered for an effective approach
in risk factor analysis and outcome. Therefore,
quantitative analysis consisted of multicenter trials
or experimental studies are required considering
exposure analysis and interpretation to identify
occupational hazards and its impact on knee joint
and related pathologies.
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Funding and
Conflict of Interest

Outcome Assessment

Exposure
Assessment

Confounding Factors

Attrition Bias

Analysis

Table.2 Risk of bias of studies for six domains (n=12)
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+
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-

+
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?

+

-

_
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+

+

-

-

-

+

Studies

Daneshmandiet al
(2017)

1

7

Leung et al (2018)
8

Fernandes et al (2018)
4

Van et al (2018)
Solovieva et al
Rachmi et al
Seok et al

10

29

28

(2018)

(2018)

(2017)

Kajakas et al

11

Barbour et al

12

Virayavanich et al
(2013)
Ezzat et al

20

19

(2012)

Hawamdeh et al
(2013)

27

CONCLUSION
It was concluded that occupational exposures
involved number of risks factors that may altered
the knee joint function and increases the risk of
Knee OA for future. The occupational clusters i.e.
manual labor from highest to lowest involving
frequent and repetitive knee bending also increases risk of developing knee pathologies which
includes degenerative changes in the knee such as
meniscal lesions, synovitis and cartilaginous
damage due to stress and friction thereby reduces
knee function. Further risk factors should also be
considered along with more studies involving multicenter trials to approach an outcome effectively.
Strengths and Limitations
This systematic review is exclusive to analyze the
occupational risk factors and its impact on knee
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considering multiple occupational clusters. However, it consisted of only few observational studies,
also the methodological quality of some studies was
inadequate.
Future Recommendations
Large scale, multi-center trials should be considered
to analyze the magnitude of occupational hazards
and knee-related pathologies. Further variables
must also be taken in to account in order to evaluate the study objectives more precisely.
Conflict of Interest
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