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Physical workload and the risk of severe knee osteoarthritis
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Objectives This study investigated the impact of physical workload on the risk of severe knee osteoarthritis
(OA) leading to knee arthroplasty.

Methods In this case-referent study, the cases were 55- to 75-year-old men (N=55) and women (N=226) who
had undergone their first knee arthroplasty operation for primary knee OA in the Kuopio University Hospital in
1992-1993. The referents (N=524) were from the same source population and were matched with the cases for
age and gender. Information on explanatory variables was obtained by a computer-assisted telephone interview.
Exposure was assessed up to 49 years of age.

Results  After adjustment for body mass index, knee injury and leisure-time physical activity, an increased
relative risk of knee OA was found for a history of high physical workload. The odds ratio (OR) was 1.53 [95%
confidence interval (95% CI) 0.42-5.56] for the men and 2.03 (95% CI 1.03-3.99) for the women as compared
with those with low physical workload. With respect to generic risk factors, climbing already at a medium level
of exposure was associated with an increased risk of knee OA among the men (OR 3.06, 95% CI 1.25-7.46) and
kneeling and squatting was a risk factor for both genders. Of the different trades, agriculture, forestry, fishing,
transportation, and traffic showed the highest risks of knee OA.

Conclusions The results of this study agree with the hypotheses that heavy physical loading increases the risk of

knee OA and that cumulative physical stress has a deleterious effect on the knee joint.

Key terms case-referent study, community study, heavy work, knee arthroplasty.

Knee osteoarthritis (OA) is an important cause of pain
and disability in later life. The etiology of knee OA is
multifactorial, and the following risk factors have been
identified: heredity (1-3), obesity (1, 4-10), injury (1,
7-8, 11-12) and physical loading (5, 11-24). Physical
loading can be attributed to either occupational or rec-
reational activities or both.

An increased work-related risk of knee OA has been
revealed in two classical studies, both dating from al-
most 50 years ago (25-26). Subsequent knowledge on
the effect of occupational loading on the knee joint has
accumulated slowly. One difficulty is the measurement
of occupational exposure. Three reviews have consid-
ered the role of occupational risk factors for knee OA
(11, 19-20). In most studies included in these reviews
job description or title has been used as an indicator of

workload, and generic exposures have not been assessed
separately.

Epidemiologic studies investigating occupational
risk factors of osteoarthritis should focus on a more ac-
curate assessment of exposure. Thus far, only a few
studies on knee OA have considered the effects of ge-
neric work-related risk factors (8, 12, 14, 21-24). This
case-referent study was conducted to investigate the as-
sociations between occupational exposures and the risk
of severe knee OA.

Subjects and methods

The source population comprised all 55- to 75-year-old
inhabitants living in the Kuopio Province of Finland.
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The cases were all the men and women who had under-
gone their first knee arthroplasty operation for primary
osteoarthritis in the Kuopio University Hospital in 1992
and 1993. The cases were identified through the Finn-
ish Registry of Arthroplasties (27). The referents were
arandom sample of the source population matched with
the cases for age (£ 2.5 years) and gender.

Altogether 1157 subjects, 358 cases and 799 refer-
ents, were invited to participate in the study. Sixty-one
cases (17%) and 239 referents (30%) could not be in-
terviewed for the reasons shown in table 1. Altogether
4 male cases, 7 male referents, 13 female cases, and 28
female referents were excluded from the study, because
they had cerebral palsy, rheumatoid arthritis or a low-
extremity disease that was suspected to have been a po-
tential reason for secondary knee OA (table 1). Thus 55
male cases (82%), 226 female cases (78%), 140 male
referents (67%) and 384 female referents (65%) were
included in the final analyses. The mean age was 67.5
(SD 5.7) years for the male cases, 67.2 (SD 5.6) years
for the male referents, 69.2 (SD 5.4) years for the fe-
male cases, and 67.1 (SD 5.6) years for the female ref-
erents.

The subjects were interviewed in 1994 using a com-
puter-assisted telephone interviewing system (28). They
were asked about their history of chronic diseases, mal-
formations in the lower extremities, knee injuries, rec-
reational physical exercise, body weight and height,
and smoking habits. Knee injuries were restricted to in-
juries that had led to a physician’s consultation before
the age of 49 years. For those who reported a history of
regular recreational physical exercise, the exercise hours
before the age of 49 years were calculated and divided
into two classes according to the mean; those who had
never exercised regularly were used as the reference.
Body mass index (BMI, kg/m?) was used as the meas-
ure of relative weight. In the analyses BMI at the age of
40 years was used. The mean BMI was 25.7 (SD 3.0)
for the male cases, 24.9 (SD 2.9) for the male referents

Table 1. Participation in the study.

and 25.2 (SD 3.8) for the female cases and 23.9 (SD 3.2)
for the female referents.

Work history was requested retrospectively in detail,
and exposure to physical load factors in each job was
inquired about separately. Only exposures before the age
of 49 years were considered.

The assessment of exposures to physical workload,
standing, climbing, kneeling, and squatting was based
on occupation at the age of 49 years. Physical workload
was classified as high, medium, or low according to the
occurrence of sweating and rapid heartbeat (frequent-
ly = high, occasionally = medium, or not at all = low).
For the assessment of standing at work, the subjects
were asked how long they had to stand during an aver-
age workday. The choices were less than half of the day
(low level), more than half of the day (medium level),
and almost all the time (high level). In the assessment
of exposure to kneeling or squatting during an average
workday, the choices were “not at all”, “less than 2
hours”, “from 2 to 4 hours”, and “more than 4 hours” a
day. For the data analyses the exposure was classified
as low (not at all), medium (< 2 hours), or high (= 2
hours). Accordingly, exposure to climbing was classi-
fied as low (not at all or very little), medium (some), or
high (much).

For walking, lifting, and driving, cumulative expo-
sure up to the age of 49 years was calculated. For walk-
ing the subjects were asked to estimate the average dis-
tance per week they had walked at work in each occu-
pation. The weekly walking distance was multiplied by
the number of workweeks per year and the number of
years. The sum score based on the cumulative walking
distances in each occupation was divided into the ter-
tiles of low (< 2339 km), medium (2340-4971 km), and
high (> 4971 km). Those with no regular walking at
work were included in the low exposure category.

For an estimate of cumulative lifting, the subjects
were asked, for each occupation separately, whether
they had to do regular lifting at work. Thereafter they

Men Women All
Cases Referents Cases Referents Cases Referents
N % N % N % N % N % N %
Invited subjects 67 208 291 591 358 799
Not interviewed
No telephone number or not reached by telephone 4 59 48 23.0 42 144 131 222 46 128 179 224
Too ill to answer or dead 1 1.5 5 24 3 10 17 2.8 4 1.1 22 27
Refusal or unreliable interview 1 15 8 38 6 20 26 43 8 22 33 41
Reason unknown 2 3.0 - . 1 0.3 5 08 3 0.8 5 06
Secondary osteoarthritis 4 59 7 33 13 44 28 47 17 4.7 35 43
Participating subjects 55 820 140 673 226 77.6 384 649 281 784 524 655
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were asked to estimate the mean weight of the lifted
objects and the number of lifts performed during an av-
erage workday. The sum score based on the cumulative
lifted kilograms in each occupation was divided into two
classes according to the mean. The exposure was clas-
sified into the following three categories: low (no regu-
lar lifting), medium (< 100000 kg), and high (= 100 000
kg). The cumulative hours of driving a motor vehicle
were estimated in a manner similar to that used for walk-
ing and lifting. Exposure to driving was classified as low
(no regular driving), medium (< 7000 hours), or high
(=7000 hours).

Job title was also used as an explanatory variable for
the risk of knee OA. The last job at the age of 49 years
was classified into the following seven trade categories
according to the classification of Statistics Finland: (i)
technical, scientific, juridical, humanistic, artistic work,
administrative and office work (white-collar worker),
(i1) health care and social work, (iii) commercial work,
(iv) agriculture, fishing and forestry, (v) transportation
and traffic, (vi) manufacturing, mining and construction,
and (vii) services (including housewives).

The data were analyzed with logistic regression
modeling (29) producing odds ratios (OR) and 95% con-
fidence intervals (95% CI). Each occupational exposure
was tested separately in the multivariate analyses, in
which BMI, knee injury, and leisure-time physical ex-
ercise were entered as potential confounding or effect-
modifying variables. The statistical significance of the
covariate terms was tested with the likelihood ratio test
and expressed as exact P-values.

Results

The average number of years in the last job was 29.1
(SD 13.4) for the male cases and 30.7 (SD 11.6) for the
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male referents, the corresponding figures for the
women being 27.4 (SD 14.2) and 26.1 (SD 13.7) years,
respectively. Of the men and women 49% and 54%, re-
spectively, had been working in only one job during
their career. The men had been, on the average, 6.2 (SD
9.6) years and the women 5.5 (SD 9.3) years in their
second last job. Only 17% of the men and 15% of the
women had had at least three jobs.

Of the potential confounders, history of knee injury
and BMI were positively associated with the risk of knee
OA, whereas physical exercise during leisure time
showed a negative association (table 2).

In the bivariate analyses (table 3), when the risk of
knee OA was considered at different exposure levels,
high physical workload seemed to increase the risk of
knee OA for both genders. Of the generic occupational
exposures, climbing and kneeling showed a positive
association with knee OA. On the contrary, standing
seemed to have a protective effect.

After adjustment for the potential confounding fac-
tors, a history of high physical workload seemed to in-
crease the risk of knee OA twofold for both genders (ta-
ble 4). The negative association between standing and
the risk of knee OA could be discerned also in the ad-
justed analyses. The men who had to stand a lot at work
had a 60% lower risk of knee OA than the men in sed-
entary work. Instead, walking showed no protection
against knee OA. Kneeling and squatting seemed to in-
crease the risk of knee OA. Climbing already at a me-
dium exposure level was observed to increase the risk
of knee OA among the men (OR 3.06, 95% CI 1.25-
7.46). There was a statistically significant (P=0.037)
trend between cumulative history of driving and the risk
of knee OA for the men and women combined; the ad-
justed odds ratio per each 10 000 workhours was 1.02
(95% CI 1.00-1.12). Lifting showed no association with
the risk of knee OA.

Table 2. Bivariate relative risks of severe knee osteoarthritis — logistic regression modeling. (OR =odds ratio, 95% Cl=95% confidence

interval)
Men Women All
Cases Referents OR 95 % Cl Cases Referents OR 95 % Cl Cases Referents OR 95 % ClI
(N=55) (N=140) (N=226) (N=384) (N=281) (N=524)
Body mass index @ (kg/m?) 1.09 0.98-1.21 1.11 1.05-1.18 1.10 1.05-1.16
Knee injury ©
No 28 108 1.00 . 156 291 1.00 1 84 399 1.00 .
Yes 25 28 3.44 1.74-6.80 58 82 1.31 0.76-1.90 83 110 1.51 1.05-2.17
Physical exercise ¢
None regularly 34 74 1.00 . 160 237 1.00 . 194 311 1.00 .
Low 7 20 0.61 0.40-0.93 15 40 0.53 0.32-0.89 22 60 0.59 0.38-0.91
High 4 24 0.32 0.15-0.71 14 41 049 0.21-1.12 18 65 0.41 0.20-0.81
2Body mass index at the age of 40 years, continuous variable with the OR expressed per unit (1 kg/m2).
b Knee injury before 49 years of age.
¢ Cumulative hours of physical exercise by the age of 49 years divided into two classes according to the mean.
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Table 3. Crude association of severe knee osteoarthritis with the level of occupational exposures before the age of 49 years — logistic
regression modeling. (OR = odds ratio, 95% Cl = 95% confidence interval)

Occupational exposure Men Women All
Cases Referents OR 95 % Cl Cases Referents OR 95% Cl Cases Referents OR 95% Cl
(N=55) (N=140) (N=226) (N=384) (N=281) (N=524)
Physical workload @
Low 5 29  1.00 . 20 58 1.00 . 25 87 1.00 .
Medium 29 56 3.00 1.05-8.57 117 206 1.64 0.94-2.87 146 262 193 1.18-3.16
High 21 55 221 0.75-6.47 87 116 217 1.21-3.88 108 171 219  1.32-3.64
Standing 2
Low level 21 33 1.00 . 42 63 1.00 . 63 96 1.00 .
Medium level 9 27 052 0.20-1.33 39 75 078 0.45-1.35 48 102  0.68 0.42-1.09
High level 23 78 046 0.22-0.95 141 240 0.88 0.56-1.37 164 318 074 0.50-1.07
Kneeling or squatting 2
None 14 40  1.00 . 65 136 1.00 . 79 176 1.00 .
<2 hours/day 14 49  0.81 0.34-1.91 60 127 0.98 0.64-1.51 74 176  0.95 0.65-1.39
>2 hours/day 25 45 158 0.72-3.46 83 101 171 1.13-2.60 108 146 1.69 1.17-2.44
Climbing @
Low level 17 69 1.00 . 98 187  1.00 . 115 256  1.00 .
Medium level 27 48 228 1.12-4.64 95 151 120 0.84-1.71 122 199 136 0.99-1.87
High level 11 22 202 0.82-4.95 30 42 136 0.80-2.31 41 64 147 0.94-2.32
Walking ®
Low level 16 52 1.00 . 105 159  1.00 . 121 211 1.00 .
Medium level 14 29 156 0.67-3.66 56 108 078 0.52-1.17 70 137 0.89 0.61-1.28
High level © 17 46 1.20 0.54-2.64 44 70 095 0.60-1.49 61 116 1.01  0.97-1.43
Lifting
Low level 16 47 1.00 . 82 146 1.00 . 98 193  1.00 .
Medium level 10 22 133 0.52-3.41 49 91 095 0.61-1.48 59 113 1.01  0.68-1.51
High level ¢ 27 67 118 0.57-2.43 83 126 117 0.79-1.72 110 193 117 0.83-1.64
Driving ®
Low level 20 56  1.00 . 209 351 1.00 . 229 407  1.00 .
Medium level 8 36 0.62 0.24-1.56 10 18 093 0.42-2.05 18 54 0.73 0.40-1.33
High level 25 46 152 0.75-3.08 6 10 1.00 0.36-2.81 31 56 135 0.77-2.37

2 Exposure at the age of 49 years.

b Cumulative exposure by the age of 49 years.

¢ The highest tertile of the cumulative kilometers of walking.

4The highest tertile of the cumulative kilograms of lifted weights. © The highest tertile of the cumulative hours of driving.

First-degree interactions between the different occu-
pational exposures were also studied for their associa-
tion with the risk of knee OA, but no significant
interaction could be observed. However, a significant
interaction between BMI and physical workload was
found for both the men (P=0.03) and the women
(P=0.000). For the men and women whose relative
weight was normal (BMI < 25), the odds ratio for knee
OA in association with a medium or high workload was
2.65 (95% CI 0.56-12.5) and 2.24 (95% CI 0.96-5.22),
respectively; whereas, for those who were overweight
(BMI = 25), the corresponding odds ratios were 6.12
(95% CI 1.32-28.2) and 5.48 (95% CI 2.33-12.9).

When the association between the various trades and
the risk of knee OA was considered, all other trades
seemed to carry a higher risk than that of professional
white-collar workers (table 5). However, none of the
gender-specific relative risks reached statistical signifi-
cance. The highest risk estimates with borderline
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significance were found for transportation and traffic
among the men and for agriculture, fishing, and forest-
ry among the women.

Discussion

According to this study, a physically heavy workload
seems to be detrimental to the knee joint and increase
the risk of severe OA. Among the occupational expo-
sures, climbing and kneeling and squatting showed an
increased risk for knee OA. On the contrary, standing,
especially for men, seemed to exert a protective effect.

The participation rate was higher among the cases
than among the referents. The most common reason for
nonparticipation among the referents was a problem
with locating their telephone numbers. The average
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Table 4. Association of severe knee osteoarthritis with the level of occupational exposure before the age of 49 years, with adjustment
for body mass index, knee injury, and physical exercise — logistic regression modeling. (OR = odds ratio, 95% Cl = 95% confidence
interval)

Occupational exposure Men Women All

OR 95% ClI OR 95% Cl OR 95% Cl

Physical workload @

Low 1.00 : 1.00 : 1.00 :

Medium 2.23 0.64-7.72 1.60 0.83-3.06 1.74 0.98-3.09

High 1.53 0.42-5.56 2.03 1.03-3.99 2.02 1.11-3.65
Standing #

Low level 1.00 : 1.00 : 1.00 :

Medium level 0.57 0.18-1.73 0.55 0.29-1.04 0.57 0.33-0.99

High level 0.36 0.15-0.90 0.70 0.42-1.16 0.62 0.40-0.95
Kneeling or squatting 2

None 1.00 : 1.00 : 1.00

<2 hours/day 0.58 0.21-1.64 0.97 0.59-1.59 0.85 0.55-1.32

>2 hours/day 1.68 0.66-4.28 1.81 1.11-2.95 1.73 1.13-2.66
Climbing 2

Low level 1.00 : 1.00 : 1.00 :

Medium level 3.06 1.25-7.46 1.08 0.71-1.63 1.31 0.91-1.90

High level 2.79 0.96-8.16 1.50 0.81-2.77 1.61 0.96-2.71
Walking ©

Low level 1.00 : 1.00 : 1.00 :

Medium level 2.07 0.73-5.89 0.89 0.56-1.42 1.00 0.65-1.53

High level © 1.47 0.55-3.89 1.06 0.64-1.76 1.06 0.68-1.64
Lifting ©

Low level 1.00 : 1.00 : 1.00 :

Medium level 1.35 0.57-4.16 0.90 0.55-1.50 0.99 0.63-1.56

High level ¢ 0.92 0.50-2.39 1.11 0.71-1.75 1.04 0.70-1.55
Driving ®

Low level 1.00 : 1.00 : 1.00 :

Medium level 0.81 0.28-2.30 1.19 0.49-2.85 0.95 0.49-1.82

High level ¢ 1.35 0.59-3.43 0.98 0.31-3.10 1.23 0.64-2.35

a Exposure at the age of 49 years. ° Cumulative exposure by age of 49 years. ¢ The highest tertile of the cumulative kilometers of walking.
4 The highest tertile of the cumulative kilograms of lifted weights. ¢ The highest tertile of the cumulative hours of driving.

Table 5. Adjusted relative risk 2 for severe knee osteoarthritis by occupational category — logistic regression modeling. (OR = odds
ratio, 95% Cl = 95% confidence interval)

Category Men Women All

Cases Referents OR  95% Cl Cases Referents OR  95% Cl  Cases Referents OR  95% Cl
(N=55) (N=140) (N=226) (N=384) (N=281) (N=524)

Professional 3 21 1.00 . 17 50 1.00 . 20 71 1.00 .
Health care & social work 2 - . . 30 63 1.42 0.68-2.97 32 63 1.65 0.83-3.30
Commerce & trade 3 10 2.71 0.30-24.3 18 29 149 061-365 21 39 1.68 0.74-3.83

Agriculture, forestry & fishing 18 55  1.39 0.55-7.56 83 116 1.63 0.83-3.29 101 17 152 0.91-3.20
Transportation & traffic 10 9 567 0.86-37.3 5 8 1.95 0.51-7.41 15 17 3.07 1.19-7.90
Manufacturing, construction & mining 12 38 159 0.27-9.10 27 46 118 049-286 39 84 1.36 0.64-2.89
Service 3 5 3.99 041-38.8 38 64 117 054-253 41 69 1.33 0.65-2.74

a Adjusted for body mass index, knee injury, and physical exercise. °Includes housewives.

failure rate in finding telephone numbers is about 15% own telephone. The telephone numbers of the cases
when Statistics Finland is the provider. The failure may were obtained from the Finnish Register of Arthroplast-
be higher for older persons because some of them al- ies, in which the telephone numbers had been recently
ready reside in an institution and may thus not have their updated.
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Persons with knee problems are often obliged to
change jobs. It is possible that they are more likely to
change work if their occupation involves, for example,
a lot of climbing. This tendency may lead to the “healthy
worker effect”, which could have caused an underesti-
mation of the association between the exposure and knee
OA. A selection effect may explain the nonlinear dose-
effect relationship for climbing, walking, and lifting
among the men.

In retrospective studies, recall error may lead to bias
if it is asymmetric between the cases and referents (30).
It is conceivable that, in our study, the cases may have
had better recall of their occupational exposures than the
referents. This possibility could have led to an overesti-
mation of the effect. A person also tends to judge expo-
sure as being similar to what he or she is currently ex-
periencing (30). In that respect the recall error or our
study was probably symmetric between the cases and
referents. Bias may also occur if interviewers do not
treat the cases and referents equally. In our study, the
interviewers did not know who was a case and who was
a referent.

The cases were identified through the Finnish Reg-
istry of Arthroplasties (27). All joint endoprostheses are
reported in its register. During the observation period
almost all arthroplasties in the Kuopio Province were
carried out in the public health care system; in other
words, all residents should have had the same opportu-
nity to receive an endoprosthesis. Referents were drawn
from the general population, and therefore some of them
had knee OA. The associations detected in this study
may have been attenuated.

Women were overrepresented among the cases; less
than 20% of the cases were men. In Finland the predom-
inance of women among the recipients of knee endo-
prosthesis for knee OA in 1980-1999 was similar to that
of our study (31). This ratio between women and men
in the occurrence of knee OA is among the highest re-
corded in the literature (11).

There are only four earlier case-referent studies that
have focused on the occupational risk factors of knee
OA among women (14, 21-23). In two recently pub-
lished studies, the cases were recruited in the same way
as in our study, but the proportion of women was much
lower, 60% (21) and 51% (22). Differences in the age
distributions may explain the discrepancy. After the age
of 45 years there is a more pronounced increase in the
prevalence of knee OA with age among women than
among men (11).

A previous knee injury increased the risk of knee OA
by about threefold among the men, but not among the
women. In this study a knee injury meant an injury
sufficiently severe to require a doctor’s consultation.
Knee injury is a well-known risk factor for knee OA (7,
11-12). Men may be more prone to severe injuries that
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can initiate or enhance the degeneration process.

In our study physical exercise during leisure time
was negatively associated with the risk of knee OA (32).
Moderate recreational exercise may prevent the degen-
eration process in the knee joint.

The assessment of exposure to physical load at work
was based on the subjects’ self-estimation. Such a meas-
urement is relatively inaccurate, but it is sufficient and
useful for epidemiologic studies (33-36). Lifetime ex-
posure could be calculated for lifting, driving, and walk-
ing. To estimate other exposures, only the job held at
the age of 49 years was considered to allow for latency.
In our study this job reflected well the subject’s entire
work career because occupational stability was high. An
age restriction of exposure has also been used in the ear-
lier case-referent studies (22, 37). Whatever the study
design, the detection of causal factors for OA necessi-
tates exposure being assessed over a long period before
the disease onset.

Self-estimated physical workload proved to be a risk
factor for knee OA among both genders. Recall bias may
have led to some overestimation of the effect. Never-
theless, the current study provided additional evidence
on the deleterious effect of physical workload on the
knee joint. The conclusions from earlier studies are not
so straightforward. In a recent review, only four of eight
studies demonstrated a significantly increased risk of
knee OA for subjects with heavy physical work. How-
ever, the conclusions in the review were drawn from
studies carried out only among men (19). There exist
only two previous studies in which an association be-
tween physical workload and the risk of knee OA was
observed for women (5, 22).

Climbing stairs showed a positive association with
the risk of knee OA among men. This finding agrees
with the results of three earlier studies (21-23). The
analysis considering trades and the risk of knee OA in-
dicated that driving carries an increased risk of knee OA
among men. In two earlier studies (21-22) driving was
explored for its association with the risk of knee OA,
but no association was observed.

Standing seemed to provide a protecting effect
against knee OA, especially for men. This finding disa-
grees with the results of a recently published Swedish
case-referent study (22). In another study, Schouten and
his colleagues (8) detected an increased risk of knee OA
among subjects exposed to a medium amount of stand-
ing, but not for those with high exposure. The standing
position enhances loading of the knee joint. In a recent
review it was concluded that joints need loading to
maintain the normal state and function of articular car-
tilage and subchondral bone (38). In our study
cumulative lifting proved to have no significant associ-
ation with the risk of knee OA. This finding agrees with
the results of two earlier studies (8, 23), but it disagrees



with the results of two recent studies (21-22). Long-term
kneeling and squatting more than 2 hours a day in-
creased the risk of knee OA. A similar result has been
reported in four earlier studies (21-23, 39).

With respect to the separate job categories, transpor-
tation and traffic among men and farming, fishing and
forestry among women showed some association with
the risk of knee OA. There are only two earlier studies
in which the risk of knee OA has been considered across
trades (18, 22). In these studies an increased risk of knee
OA was observed for farmers (18, 22), construction
workers (18, 22), forestry workers (22), firefighters (18),
and female cleaners (18).

In conclusion, occupational exposure to physical
load on the lower limb increases the risk of knee OA.
The associations found for a history of physical work-
load, climbing, and kneeling and squatting with the risk
of knee OA confirm the findings of earlier studies. The
protective effect of standing and the detrimental impact
of driving on the knee joint are new findings that war-
rant further studies. Many studies support the wear-and-
tear hypothesis as a cause of OA. This study provides
further evidence of the role of heavy workload in the
etiology of knee OA and also emphasizes the importance
of cumulative physical stress on the knee joint.
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