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Objective Little is known about the long-term effect of occupational determinants on knee pain. We aimed to
assess whether the risk factors for severe knee pain, observed with a cross-sectional approach, were still relevant
after retirement, 12 years later.

Methods All men participating in the ARPEGE side study of the GAZEL cohort (employees of the French
national utility for energy production and distribution, recruited in 1989) and who answered the 1994 or 1995
general GAZEL self-administered questionnaire, were included. Weight and self-reported exposures over the
entire working life were collected at baseline. Knee pain and its intensity were recorded in 1994-1995 and again
in 2006. Moderate and severe knee pain, defined from an intensity or discomfort scale (threshold 3 on a 6-level
scale in 1994-1995, and 4 on an §-level scale in 2006), were the main outcomes.

Results At baseline, 1786 men were included. In 1994-1995, moderate knee pain was observed among 10.3% and
severe pain in 12.8% of men. In 2006, 1482 men (83%) answered the questionnaire. Moderate and severe knee pain
were observed in 18.6% and 16.3% of respondents, respectively. Working in a kneeling or squatting position was sig-
nificantly associated with severe knee pain at baseline, taking into account age, sports, smoking habits, and body mass
index [adjusted odds ratio (OR,;) 1.4, 95% confidence interval (95% CI) 1.1-1.9 for “ever exposed” and OR; 2.0,
95% CI 1.3-3.1 for >25 years of exposure]. In 2006, when most subjects were retired, the association between work-
ing in a kneeling or squatting position and severe pain was weaker but still significant (OR 4 1.4, 95% CI 1.04-1.85).

Conclusions The effect of high knee exposure in the working life on severe knee pain remains even after retire-
ment, although decreased. An extended surveillance and prevention program for these workers could be proposed.
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Knee pain is a relatively common condition and a cause
of disability in the general population (1, 2). A Canadian
population-based study in a working population aged
18-65 years, found a 9.6% prevalence of knee com-
plaint among men (8.6% in both genders) (3), whereas
in another population-based study among 6641 men
and women with median age 78.8 years, the knee pain
prevalence was 35.2% (4). In a working population-
based study among 1404 men, 28% of the subjects had
suffered from knee pain in the last year (5). In a Finnish
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study among 2122 workers from a forestry company
(white and blue-collar workers), who were free of knee
pain, a 10% incidence was observed during the one-year
follow-up (6). According to a systematic review, knee
pain prevalence in the previous 12 months ranged from
11.2-60.9%, depending on the age of the population and
the risk factors studied (7).

Knee pain can arise from various disorders including
osteoarthritis (OA), meniscus disorders, or tendonitis
(2). Some reviews (8—12) have summarized the known
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risk factors of OA of the knee, including occupational
factors; there is evidence that some occupational expo-
sures, especially kneeling and squatting, are risk factors
for OA.

Considering these elements and the natural history
of knee OA, we could hypothesize that the occupational
determinant of OA are involved not only in actual knee
pain, but also long afterward, even after retirement.
However, most prior studies concerned OA, and we
found no study on the long-term effects of occupational
factors on knee pain.

We studied a subsample of men from the GAZEL
cohort (ARPEGE side study) to see if known occupa-
tional factors associated with severe knee pain at base-
line, were still relevant 12 years later.

Methods

Sample

The GAZEL cohort was established in 1989. Its mem-
bers are volunteers recruited among the employees of
Electricité de France (EDF) and Gaz de France (GDF),
the French national utility for energy production and dis-
tribution. The company employs approximately 150 000
people of diversified trades and socioeconomic status
throughout France. At baseline in 1989, the cohort
included 20 625 volunteers, men then aged 40-50 and
women 35-50 years. In January of each year (including
1994, 1995, and 20006), participants receive a general
questionnaire about their lifestyle, health, and occupa-
tional situation. In addition, more than 40 sub-projects
explore specific themes, some using additional specific
questionnaires (13).

The ARPEGE side study was designed to analyze
musculoskeletal disorders of the upper and lower
limbs. In 1994-1995, a sample was selected among

GAZEL participants, including all blue- and white-
collar workers, half of the managers, and one quarter of
the supervisors. In our study, we included only the men
from the ARPEGE side study who answered the 1994
or the 1995 general GAZEL self-administered question-
naire (see figure 1). Women were not included in these
analyses because of the low prevalence of their exposure
to biomechanical factors.

Exposure and covariates

In 1994-1995 (baseline), all included subjects filled
out both the annual GAZEL and the specific ARPEGE
self-administered questionnaires. The following were
recorded: age, body mass index [continuous variable
and divided into three categories: <25 kg/m? (normal),
>25 kg/m? (excess weight), 230 kg/m? (obese)], regular
practice of sports (yes/no), and current smoker (yes/no).
Self-assessed lifetime occupational exposures for
knees were also recorded: “working in a kneeling posi-
tion”, “working in a squatting position”, “carrying loads
while bending knees”, “holding loads on shoulder”,
“working in confined spaces”, “climbing a support
structure” (four different variables about the use of
climbers), “walking >2 hours/day”, “walking on rough/
hilly ground”, “climbing on stairs, ladders, stepladders
or standing on ladders >': hour per day” (several differ-
ent variables). Highly correlated variables were aggre-
gated together: kneeling with squatting and walking >2
hours with walking on rough/hilly ground. Based on a
preliminary analysis, in our study we included only the
factor most strongly associated with severe knee pain
in 1994-1995 (ie, “working in a kneeling or a squatting
position”). Three categories were considered, based on
duration of exposure: (i) “never exposed” (or <1 year),
(1) 1-25 years, and (iii) 225 years. Taking into account
the specificity of the cohort (homogeneity of duration
of exposure if exposed), workers were also classified
into “never” or “ever exposed” (=1 year of exposure).

Baseline (1994-1995)

N=3178

Subjects included at baseline in ARPEGE
side study who answered the 1994 or the 1995 general
GAZEL self-administered questionnaire

Men
N=1786
Follow-up 2006 | |

Women
N=1392

Men followed up (answered the 2006 general
GAZEL self-administered questionnaire,
"follow-up" group)

N=1482 (83.0%)

Men who did not answer in 2006 (“dropout

group”)
N=304 (17.0%)
Figure 1. Flowchart of study
process
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Information about socioprofessional group was
recorded in 1989, divided in 11 categories, such as blue-
collar workers, technical supervisors, managers, etc.
Since age at retirement is relatively young in France and
especially at Electricit¢ de France and Gaz de France,
most of the subjects had retired by 2006.

Outcome variables

The main outcome variable considered in this study was
severe knee pain in the previous year, defined at baseline
in the ARPEGE self-administered questionnaire as pain
or discomfort of >3 on a 6-level scale (one question).
In the 2006 GAZEL self-administered questionnaire,
severe knee pain was defined as pain or discomfort of
>4 on an 8-level scale. Problems in the daily life associ-
ated with knee troubles, such as difficulties in walking
or climbing stairs, were recorded. The subjects also
recorded the cause of the knee pain (OA, meniscus,
tendonitis, other).

Analysis

Associations between occupational or personal fac-
tors and severe knee pain at baseline (cross-sectional
analyses) were described using bivariate analyses (chi-
square test). Multivariate analyses were performed using
logistic regressions. In order to differentiate moderate
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from severe knee pain, a three-category variable was
also considered using multinomial logistic regression
models. The association between factors present at
baseline in 1994-1995 and severe knee pain 12 years
later in 2006 (longitudinal analyses) was assessed using
similar models. Another variable (“having retired before
1 January 2001”) was added to take into account early
retirement. Finally, restricted analyses were performed,
including only subjects without severe pain at baseline
and without any knee pain. Statistical analysis software,
version 9.1 (SAS Institute Inc, Cary, NC, USA) was
used for all statistical analyses. Associations were con-
sidered statistically significant if P<0.05.

Results

Baseline results

In 1994-1995, 1786 men, aged 47-51 years, answered
the GAZEL and ARPEGE questionnaires (figure 1)
and constituted the baseline sample. Of these, 10.3%
(N=183) had moderate knee pain and 12.8% (N=228)
severe knee pain; 54.7% (N=976) of subjects had a
body mass index >25 kg/m? [including 9.1% (N=163)
with a body mass index >30 kg/m?, table 1]. Kneel-
ing and/or squatting exposure was found mostly

Table 1. The association between knee pain in 1994-1995 and personal and occupational factors assessed in 1994-1995 (bivariate
analyses). [SD=standard deviation; OR=0dds ratio; 95% CI=95% confidence interval.]

Total Moderate knee pain Severe knee pain
Mean  SD N Mean  SD N % OR 95% Cl Mean SD N % OR 95% Cl
(crude) (crude)

Age (years) @ 48.84 1.38 48.84 143 1.00 0.90-1.12 48.86 1.38 1.02  0.92-1.13
Active smoker
No 1386 138 9.96 1.00 182 1313  1.00
Yes 400 45 1125 1.13 0.79-1.61 46 1150 0.87 0.62-1.23
Excess weight

BMI <25kg/m? 810 86 10.62 1.00 84 1037 1.00

BMI 25-30kg/m? 813 83 1021 1.00 0.73-1.38 112 13.78 1.38 1.02-1.87°

BMI >30kg/m? 163 14 859 0.89 0.49-1.62 32 1963 2.08 1.33-3.28"
Regular sports

No 1075 99 921 1.00 145 1349 1.00

Yes 71 84 1181 130 0.95-1.77 83 1167 0.87 0.65-1.17
Working in a
kneeling or a
squatting position

<1 year 1094 113 10.33  1.00 116 10.60 1.00

1-25 506 61 1206 1.26 0.90-1.76" 74 1462 149 1.08-2.04

>25 186 9 484 050 0.25-1.001 38 2043 2.04 1.36-3.07°
Total 1786 183 103 228 128

2 Age as a continuous variable (and OR associated with an increase of one year).
b P<0.05
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among blue-collar workers and technical supervisors
(N=495/679, 72.9% versus 184/679, 27.1% for the other
categories, P<0.0001). The highest prevalence of severe
knee pain was observed among the blue-collar workers’
socioprofessional group (18.8%, N=66).

Regular practice of a sport or being an active smoker
were not statistically associated with knee pain in 1994—
1995 (table 1). A body mass index >25 kg/m? was
associated with knee pain [crude odds ratio (OR) for
severe knee pain of 1.50, 95% confidence interval (95%
CI) 1.13-2.00]. Kneeling and/or squatting (ever versus
never in working life) was significantly associated with
knee pain, especially severe knee pain. After adjusting
for age, body mass index and regular sports, exposure to
kneeling and/or squatting (ever versus never in working
life) also remained significantly associated with severe
knee pain at baseline (simple logistic model 1, table 2).
From the simple logistic model 2 and the multinomial
model using three categories for duration of exposure,
a dose—response relationship was observed (table 2).

Dropouts during follow-up

Among responders in 1994-1995, 304 men (17.0%) did
not answer the 2006 questionnaire (hereafter the “drop-
out group”). The other men were followed up until 2006
(ie, “follow-up group”). These subjects declared more
often having been exposed to kneeling and/or squatting
in their working life than those in the dropout group:

the proportion of subjects exposed to kneeling and/or
squatting was 40.9% (N=606) in the follow-up group,
versus 28.3% (N=86) in the dropout group (P<0.0001).
Being overweight was also more frequent in the fol-
low-up group [58.4% (N=865) versus 36.5% (N=111),
respectively, P<0.0001]. However, the prevalence of
severe knee pain at baseline was not significantly dif-
ferent between the two groups [13.2% (N=196) in the
follow-up group versus 10.5% (N=32) among dropouts,
P>0.05], and the mean age was not statistically different
between the two groups [48.8 years, standard deviation
(SD) 1.3 in the two groups, P>0.05].

Evolution between 1994—1995 and 2006

Among the 1482 men in the follow-up group, the preva-
lence of severe knee pain in 2006 was higher than at
baseline [16.3% (N=241) versus 13.2% (N=196), drop-
outs not taken into account, figure 2]. The mean age of
this group was 60.8 years (range 59—63 years) and 98%
had retired [55.7% (N=826) men retired before 1 Janu-
ary 2001]. The prevalence of knee pain (severe and non-
severe) was also higher than at baseline [34.8% (N=516)
versus 23.9% (N=354) dropouts not taken into account].

Among the 196 men in the follow-up group who had
severe knee pain in 19941995, 33.7% (N=66) also had
severe knee pain in 2006 (figure 2).

In 2006, 12.4% (N=183) of subjects reported they
suffered from OA of the knee; 49.7% (N=91) of them had

Table 2. Association between moderate and severe knee pain in 1994-1995 and personal and occupational factors assessed in 1994—-1995
(multivariate analyses). [OR=0dds ratio; 95% CI=95% confidence interval.]

Simple logistic model 12

Simple logistic model 2°

Multinomial logistic model

Severe knee pain versus

Severe knee pain versus

Moderate knee pain versus Severe knee pain versus

no or moderate knee pain no or moderate knee pain no knee pain no knee pain
ORc 95% Cl OR¢ 95% Cl OR¢ 95% Cl OR¢ 95% Cl

Age (years) ¢ 1.01 0.91-1.12 1.01 0.90-1.12 0.99 0.88-1.11 1.01 0.90-1.12
Active smoker

No 1.00 1.00 1.00 1.00

Yes 0.83 0.57-1.21 0.83 0.57-1.21 0.99 0.66-1.47 0.83 0.57-1.21
Body mass index 1.09¢ 1.04-1.14 1.09¢ 1.04-1.14 0.98 0.93-1.04 1.08 1.04-1.13
(kg/m2) ¢

Regular sports

No 1.00 1.00 1.00 1.00

Yes 0.93 0.68-1.26 0.93 0.68-1.26 1.19 0.86-1.66 0.95 0.70-1.29
Working in.a kneellir}g
or a squatting position

<1 year 1.00 1.00 1.00 1.00

1-25 years 1.63¢ 1.22-2.19 1.50¢ 1.08-2.07 1.22 0.86-1.73 1.54¢ 1.11-2.14
>25 years . - 2.02¢ 1.34-3.10 0.53 0.26-1.07 1.90¢ 1.23-2.94

2 Model 1: working in a kneeling or a squatting position <1 year (“never exposed”, reference group) was compared to >1 year (“ever exposed”).
b Model 2: working in a kneeling or a squatting position <1 year (“never exposed”, reference group) was compared to 1-25 years and >25 years.
¢ Adjusted for age, smoking habits (active smoker versus not), body mass index, and regular sports (yes versus no).

4 Continuous variable.
¢ P<0.05.
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Knee pain in 1994-1995
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Figure 2. Evolution of the knee pain (“follow up” group only, N=1482)

severe knee pain. Other reported disorders were meniscus
problems and knee tendonitis for 108 and 66 men, respec-
tively. In 2006, 21.2% (N=51) of men with severe knee
pain had difficulties climbing stairs because of their knee
problem [versus 1.5% (N=19) for men without severe
knee pain, P<0.0001] and 11.2% (N=27) had difficulties
walking [versus 1.3% (N=16), P<0.0001].

The prevalence of severe knee pain between men
who retired before 1 January 2001 and those who retired
later was not statistically significant (15.1% versus
13.1%, P>0.05).

Association between the baseline variables and severe
knee pain in 2006

Kneeling and/or squatting reported in 1994-1995 were
still significantly associated with severe knee pain in
2006, taking into account the same confounding factors
as in the previous analyses and time of retirement (table
3, simple logistic model 1). However, the strength of the
association was weaker and the year of retirement has
a slight but not significant effect on severe knee pain.
The dose—response relationship was no longer observed
(simple logistic model 2 and multinomial model, table 3).

Analyses restricted to workers without severe knee
pain and no pain at all

In analyses restricted to men who did not report severe
knee pain in 1994-1995 (N=1286), the adjusted OR

(OR,) for kneeling and/or squatting were similar in the

“ Restricted ” analyses (severe knee pain excluded)

three logistic models: (i) significant for ever exposed in
the simple model 1 (OR,y 1.44, 95% CI 1.03-2.01]),
(i1) significant for 1-25 years of exposure in the simple
model 2 (OR,; 1.55 95% CI 1.09-2.22), and (iii) signifi-
cant for 1-25 years of exposure and severe knee pain in
the multinomial model (OR,4; 1.51, 95% CI 1.05-2.17).

Analyses restricted to men who did not report any
knee pain at all in 1994-1995 (N=1128), showed similar
associations, except for the simple model 1 where the
association was borderline for significance (OR,; 1.45,
95% CI 0.996-2.10, P=0.053).

adj

Discussion

Knee biomechanical exposure in working life, more
precisely kneeling and/or squatting, was associated
with severe knee pain in this study, taking into account
personal confounders (age, body mass index, smoking
habits). This association was weaker 12 years later
but remained significant. Analyses restricted to men
without pain at baseline (or with moderate pain) gave
similar results. However, different limitations can be
discussed.

Selection effects must be discussed. No statistical
difference in severe (or moderate) knee pain at baseline
was observed between the two groups (ie, follow-up and
dropout), even though the lifetime prevalence of expo-
sure to biomechanical factors was higher in the follow-
up group. Selection effects at inclusion and attrition
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Table 3. Association between moderate and severe knee pain in 2006, and personal and occupational factors assessed in 1994-1995
(multivariate analyses) [OR=0dds ratio; 95% C1=95% confidence interval.]

Simple logistic model 12

Simple logistic model 2°

Multinomial logistic model

Severe knee pain versus

Severe knee pain versus

Moderate knee pain versus no

Severe knee pain versus no

no or moderate knee pain no or moderate knee pain knee pain knee pain
OR¢ 95% Cl OR¢ 95% Cl ORc¢ 95% Cl OR¢ 95% Cl

Age (years) ¢ 0.98 0.87-1.10 0.98 0.87-1.10 1.00 0.89-1.12 0.98 0.87-1.10
Active smoker

No 1.00 1.00 1.00 1.00

Yes 1.02 0.71-1.46 1.02 0.71-1.46 1.15 0.82-1.63 1.05 0.73-1.52
Body mass index 1.08¢ 1.03-1.13 1.08¢ 1.03-1.13 1.02 0.98-1.07 1.09¢ 1.04-1.14
(kg/m?) ¢
Regular sports

No 1.00 1.00 1.00 1.00

Yes 1.14 0.85-1.53 1.14 0.84-1.53 1.04 0.78-1.39 1.15 0.85-1.55
Working in a kneeling
or a squatting position

<1 year 1.00 1.00 1.00 1.00

1-25 years 1.38¢ 1.04-1.85 1.45¢ 1.06-1.97 0.87 0.63-1.19 1.40¢ 1.02-1.92

>25 years . - 1.20 0.74-1.94 1.06 0.67-1.68 1.22 0.74-2.00
Retired before 1 January
2001

No 1.00 1.00 1.00 1.00

Yes 0.74 0.54-1.02 0.75 0.54-1.03 1.03 0.75-1.42 0.75 0.54-1.04

2 Model 1: working in a kneeling or a squatting position <1 year (“never exposed”, reference group) was compared to >1 year (“ever exposed”).
> Model 2: working in a kneeling or a squatting position <1 year (“never exposed”, reference group) was compared to 1-25 years and >25 years.
¢ Adjusted for age, smoking habits (active smoker versus not), body mass index, regular sports (yes versus no) and retirement before 1 January 2001.

d Continuous variable.
¢ P<0.05.

during the follow-up have been studied previously in
the GAZEL cohort: the initial participation of men in
the whole GAZEL cohort was mostly influenced by
lifestyle characteristics such as alcohol consumption and
by health or cultural factors, while dropouts were mostly
explained by the occurrence of major health problems
(14, 15). The prevalence of knee pain was similar to that
found in a one-year prospective study among workers of
a large Finnish forestry company, where 23% suffered
from knee pain at baseline [mean age 45 years, predomi-
nantly men (6)], and similar to prevalence of knee pain
in the last year (28%) in a working population-based
study of 1404 men (5).

Other potential selection effects came from the
specificity of the GAZEL cohort. The physical workload
of this cohort corresponds mainly to electric distribution
maintenance. This physical exposure is different from
what can be observed in other activities (construction
industry for instance), with more postural constraints
such as kneeling and/or squatting than for instance
handling and/or carrying loads while bending knees or
manual materials handling in general. Workers also kept
their job for a long time, with an inter-quartile range of
10-25 years of exposure for most of the biomechanical
exposure self-assessed in the cohort. Hence the vari-
ability in exposure was limited. All these elements could
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explain why there is no clear dose-response relation-
ship, especially for the long-term approach, in addition
to the probable decrease with time of the strength of the
association. Finally, one last particularity was the early
age of retirement in the cohort, from 55-65 years old
in EDF-GDF.

The fact that the exposure was self-reported
must also be discussed: a recent review about lower-
extremity musculoskeletal disorders and occupational
mechanical factors concluded that better exposure
assessment is needed to examine causal pathways (16).
The authors observed that in epidemiological studies
on knee pain, exposure was most often self-reported.
Jensen’s review on OA (12) also reported the poor
description of exposure. However, the description of
the lifetime exposure associated with the socioprofes-
sional group in the Gazel cohort suggested that the self-
report exposure was probably accurate. The validity of
lifetime occupational exposure (versus current) is also
questionable (17). However, taking into account the
stability of the exposure in the cohort, if a recall bias
exists, it is probably limited. The validity of self-report
of weight and height has been previously studied in the
whole GAZEL cohort (18): there was a small but sta-
tistically significant underestimation of the body mass
index (0.29 kg/m? on average). Self-reported outcome



is the most appropriate measure when studying pain or
discomfort. We chose “severe” pain or discomfort as
a major outcome, with a threshold at the middle of the
scale, as recommended by guidelines on chronic pain
(19). High intensity of pain and presence of disability
are closely correlated, especially for patients with
symptoms rating over the 50% threshold (19). Knee
pain can result from different conditions, including
both knee and hip disorders, and we have no informa-
tion on the medical care of the patients with knee dis-
orders. However, we observed that almost half of the
subjects reported they had knee OA in 2006.

The results were adjusted for age, body mass index,
smoking habits, and regular sports. Being overweight
is known to be associated with OA (20-23). Manek
et al (24) studied the association between body mass
index, OA and genetic factors; they concluded that the
strong association between excess weight and knee OA
is not likely to be mediated by shared genetic factors.
Our study also contributed to the observation that body
mass index is a risk factor for knee pain independent
of occupational exposure. Sport, which is known to be
a risk factor for knee OA (11), was not significantly
associated with severe knee pain or discomfort in our
study. However, information about sports practice was
partial and this variable was mostly used for adjustment
purposes. We could also discuss that in the 12 years of
the follow-up, changes in non-occupational exposure
might have occurred. For instance, the subjects may
have experienced new sports and other leisure activi-
ties involving the knee, such as gardening. Neverthe-
less, the level of exposure in these leisure activities is
expected to be lower than for occupational factors. It is
also probable that in this time period, no other workers
have been newly exposed to occupational biomechani-
cal constraints.

The kneeling or squatting position was chosen in
order to study the long-term effect of biomechanical
exposure for the knee, taking into account preliminary
analyses. It is also one of the known occupational
factors associated with OA (8-12), especially in asso-
ciation with other constraints (12, 25-27). Baker et al
(5) found that symptomatic men whose work entailed
kneeling or squatting were more likely to be referred
to an orthopedic surgeon than the average population
(28% or 31% versus 24%). Miranda et al (6) found, in
a one-year follow-up study, that risk factors relevant
for self-reported knee pain seemed to be highly similar
to those involved in knee OA reported in other studies,
especially age, being overweight, knee-straining work,
as well as previous knee injury and smoking. However,
the association between work-related factors and the
incidence of knee pain was rather weak, with an adjusted
OR of 1.6 (95% CI 1.0-2.4) for working with the trunk
flexed forward, in standing or kneeling position, for
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0.5-1 hour a day. Working in a kneeling position was
too closely correlated with squatting to be studied sepa-
rately in this cohort. Other occupational biomechanical
risk factors (climbing stair/ladders, extensive walking)
could have been chosen for this study. However, tak-
ing into account the specificity of the population, the
strong association between exposures, the preliminary
analyses, and the aim of the study, we decided to focus
on kneeling and/or squatting. Psychosocial factors were
not studied given that there is insufficient evidence to
conclude to a relationship between knee disorders and
these factors (28).

The main purpose of our study was to analyze the
long-term determinants of severe knee pain, especially
the role of kneeling or squatting. Our results tend to
confirm that the factors associated with severe knee
pain might be risk or aggravating factors even in the
long term. Even though residual confounding bias is
always possible, this should emphasize the need for the
surveillance of workers highly exposed to knee con-
straints. In terms of prevention, these results suggest
that losing weight and limiting occupational exposure
could be appropriate, especially taking into account
the persistence of the effect 12 years later, and after
retirement. However, the strength of the association
was moderate (OR >2) with a decrease in the strength
of association with time and possibly also with retire-
ment. Further studies are needed, conducted in popula-
tions including both genders, more heterogeneous for
the knee’s exposure, with a more precise assessment
of past exposure. In future long-term studies, particu-
lar attention should be paid to the medical diagnoses
to differentiate pain related to degenerative disorders
(OA with information on the joint involved, chronic
meniscus disorders, etc) from others (sprain or acute
tendonitis for instance).
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