Working conditions resulting in
increased need for surgical
treatment of knee osteoarthritis.
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Abstract

Objectives.

We evaluated if socio-economic belonging and
type of work results in increased risk of surgical
intervention with arthroplasty or osteotomy
due to gonarthrosis. We also investigated if
unilateral OA as a result of possible previous
trauma can be related to these factors.

Methods.

In total 990 patients operated between 1985-
1994 with knee arthroplasty or proximal tibial
osteotomy between 1985-1994 were identified.
For each patient, 3 age- and gender-matched
controls were identified. Information from 1970
about socio-economic belonging and work was
obtained from the National statistical register
(FoB 1970, Statistics, Sweden). Presence of
unilateral or bilateral could be recorded in 451
patients based on information in case records
and revaluation of radiographic examinations.

Results.

There were more farmers (RR: 1.7, p<0.0005)
and building workers (RR: 1.4, p=0.047) in the
study group compared with controls. People

who in 1970 were doing office work were
underrepresented (RR: 0.7, p=0.001).

In a subgroup of 451 patients presence of uni-
or bilateral arthrosis was evaluated. Unilateral
disease was found to be more common in

men than in women (RR: 3.7, p<0.0005) and
in building workers compared with other
occupations (RR:3.2, p=0.048).

Gonclusions.

Our study support the theory that individuals
expected to have had high physical demands on
their knees during work run increased risk to
undergo surgical treatment because of arthrosis
of the knee. Increased incidence of unilateral
disease in men and building workers suggests
that these more commonly originates from
previous trauma and support the hypothesis
that primary gonarthrosis is a bilateral discase.
Key terms: osteoarthrosis, epidemiology,
occupation, knee.




Introduction

There are numerous theories about the
actiology to so-called primary arthrosis, but
the true reason(s) remain unknown. Genetic
factor, female sex and overweight have been
shown to influence its occurrence. Numerous
epidemiological studies [1-10] have also shown
complex correlations to increased weight,
smoking and estrogen levels. During the last 2
decades there has been an increasing interest in
determination of markers of cartilage and bone
degradation, but so far these methods have not
been able to reveal the true background to the
disease. Trauma might lead to arthrosis of the
knee (osteoarthrosis - OA) [11]. This reason

is more strongly associated with unilateral
than bilateral arthrosis of both the knee and
hip [12]. Sports, but only highly demanding
activities such as weightlifting and soccer

on competition level [13-18] are positively
correlated to arthrosis. Some studies have
found that long lasting and heavy work [19-22]
especially including stair climbing and knee
bending increase the risk for degenerative
changes on plain radiographs. Vingard et al
[23] found that farmers, fire and construction
workers were over-represented in a cohort of
patients admitted for hospital care because of
OA.

Several previous studies [20, 21, 24] focussed
on associations between work and radiographic
diagnosis or treatment due to gonarthrosis.
Our aims were to evaluate if not only work

but also socio-economic belonging leads to
increased risk of surgical intervention with
arthroplasty or osteotomy, and if unilateral OA
as a result of possible previous trauma can be
related to these factors.

Materials And Methods

We identified 990 patients who during 1985-
1994 were operated because of arthrosis of
the knee with osteotomy or knee arthroplasty.
These patients were all living in the county of
Halland, Sweden. They were collected from

2 hospitals in the county (Hospital A - 546
patients, Hospital B - 444), using local registers
including information about diagnosis and
surgical procedure. Only patients, who had
received the diagnosis of non-inflammatory
arthrosis were included. The mean age at the
time for surgery was 67,8 years in the Hospital
A patients (256 men and 286 women) and 66,8
years in the Hospital B patients (190 men and
254 women).

The socio-economic belonging and type of
work were recorded in each patient using
information from Statistics Sweden (SCB,
Statistiska centralbyran). Every 5th year this
bureau collects data from all inhabitants

in Sweden concerning occupation/
unemployment, marriage, education, living
conditions etc. We used the information
collected in 1970 (FoB 1970). Socio-economic
belonging is constructed by Statistics Sweden
based on type of work, education and income.
It is classified into 10 groups in terms of e.g.
self~employed farmer, farm worker, industry
businessmen, entrepreneur in other activity,
employed businessmen, office staff, labourer,
service employees, military personal and
unidentified work.

Work is more differentiated and embraces
several hundreds of different items coded into a
number. Vingard et al [23] (Table 1) identified
a number of occupations, which theoretically
could be associated with increased loading

of the knee. Those occupations have been
condensed into 17 groups, each representing

a number of occupations, where the knee is
supposed to be exposed to an equal amount of
load.

In our material most persons were or had
retired as office workers (27 %), blue-collar
workers (25%) or farmers (12,6 %). The high-
risk-groups included mainly farmers (group
nr 1, n=136) or building workers (group nr 7,
n=57). All other works could be classified as a
“low-risk” group according to Vingard et al
(23]

For each patient, 3 age- and gender-matched



controls were identified by Statistics Sweden.

Presence of unilateral or bilateral was recorded
in the material from Hospital A. In most cases
the records and the reports from the radiologist
included complete information about presence
of arthrosis (joint space narrowing >50%

on weight-bearing radiographs according to
Ahlback [25] and location (bi- or unilateral).

In 20% the radiographs had to be re-reviewed.
Unilateral arthrosis was regarded to be present
if all available radiographs on the opposite knee
were normal. 95 patients were excluded from
this evaluation, 39 due to incorrect diagnosis,
37 due to missing radiographs and 13 because
they had medial arthrosis on one side and
lateral arthrosis on the other one. Further 6
had to be excluded due to varying reasons
leaving 451 patients to be studied.

The patients were identified in our central
hospital register. To control the quality of this
register the diagnosis, the surgical procedure
and the index operation in every patient

were controlled against the information in
the individual records at the department of
radiology.

Statistics

Independent-sample t-test, Chi-Square, logistic
and linear regression analysis (SPSS 10.0.5 for
Windows, MedCalc 5.00.019) were used.

Results

Gender, age and civil status.

In the total material more female (n=540) than
male (n=446) patients had received surgical
treatment because of arthrosis (p= 0.002). The
male patients were at an average 3.6 years
younger age than females: 65,4 (11,3) vs. 69,0
(8,6) years, (p<0.0005). In the Hospital A
material (256 men 266 women) the difference
was slightly higher: 65,5 (11,5) vs. 69,9 (8,6)
years, (p<0,0005). This was mainly an effect
of lower average age in men operated with
osteotomy. The mean age in men (n=137)

Group Selected occupations ~ Number of ~ Number
with high risk 2 patients and  of
controls patients

1 Farmers. farm worker 354 120
2  Fisherman 12 8
3 Woodman. log-floater 4 1
4 Miner 4 8
5 Sorting clerk 7 1
6 Hardener. smith. iron foundry

workers. annealing workers 21 7
7  Building worker. piping worker.

bricklayer. metal worker 152 46
8 Butcher 16 5
9 Stonemason 3 0
10 Labourer 25 6
11 Crane lorry worker. truck worker 40 11
12 Working with packet 12 5
13 Stevedore 12 4
14 Store man 38 11
15 Fireman 5 3
16 Head waiter/waitress 43 9
17 Cleaner 85 27

Total sum 638 262

2 High-risk exposure groups according—Vingard et al.

Tabel 1. The number of patients/controls based on figures reported
to Sweden Statistics in 1970. For each patient, 3 age- and gender-
matched controls were identified by Sweden Statistics.

and women (n=217) operated with uni-, bi- or
tricompartmental prosthesis was almost equal:

72,6 (6,2) vs. 72,6 (5,9) years, (p=0,98)
Work

262 patients (638 controls) belonged to high-
risk groups (Table 1). In two groups (nr 1 and
7) we found statically significant differences.
Persons who in 1970 were reported to work

in a farm (RR= 1.7, p=0.001) or as building
workers (RR=1.4, p=0.047, table 2) were 15 to
24 years later more often subjected to surgical
treatment of their knee arthrosis. The surgical
intervention was, however, done at a higher age
in farm workers than in those who had other
types of job: 69,0 vs. 66,6 years (p=0.003)

Socio-economic helong

(Table 3)

Overall, patients who in 1970 had been
employees in an office work or as businessmen




had a lowered risk to become

operated due to knee
arthrosis (RR= 0.7, p=0.002).

Farmers who owned their
farm had an increased risk

Work 1970 Risk analysis Age at first surgical
RR Cl p-value procedure p-value
High risk — all groups  1.45 1.20-1.76 <0.0005 67.7 (9.0) 0.18
Farmer workers 1.66 1.33-2.07 <0.0005 69.0 (7.5) 0.012
Building workers 1.40 1.01-1.96 0.047 66.2 (10.8) 0.54
Low risk — all groups 0.92 0.78-1.09 0.32 67.8 (9.8) 0.18

(1.4, p=0.004), whereas

employees in a farming
enterprise did not show any
overrepresentation of surgical

procedures (RR: 0.9, p=0.6).

Table 2. Observed risk ratio lo recetve surgical treatment of knee
arthrosis in relation to occupation in 1970.

Uni vs. bilateral arthrosis

- The Hospital A material.

There were 20% more

Socioeconomic Risk analysis Age at first surgical
belonging 1970 RR Cl p-value procedure p-value
Farmers. employed 0.86 0.49-1.52 0.61 65.5 (9.9) 0.38
Farmers. own business 1.51 1.11-1.72 0.004 69.3 (7.2) 0.001
Employees 0.75 0.62-0.90 0.002 66.9 (9.3) 0.67

women than men with

bilateral arthrosis (p<0.0005).

Men treated with surgery

because of knee arthrosis had about 3 times
more often unilateral arthrosis (33/199) than
had women (11/217) (p<0,0005). In a logistic
regression analyse with uni- and bilateral
arthrosis as dependent variable we found a
stronger correlation with gender (p<0,0005)
than high-risk occupation (p=0,68). Unilateral
arthrosis tended to be more common in
building workers than in the other occupational
groups (RR: 3.2, C1=0,96-10,74, p=0,059). A
corresponding analysis comparing all high risk
groups (14/102) with low risk groups (13/145)
did not reach statistical significance (RR: 1.5,
CI=0,76-2,97, p=0.24).

Discussion

So far studies of the aetiology to arthrosis

have been retrospective. This means

that they include a substantial amount of
uncertainty regarding conclusions about cause-
relationships. We found that farm and building
workers more often were treated surgically
because of arthrosis. Previous evaluations [26,
27] have shown that certain activities more

or less commonly present in these types of
work such as kneeling, squatting, jumping or
lifting are associated with knee arthrosis. It is,
however, not known to what extent these factors
influence the occurrence or only accelerates the

Table 3. Observed risk ratio to receive surgical treatment of knee
arthrosis in relation to socioeconomic belonging in 1970.

progression of the disease or the onset of more
severe symptoms. Further on, information

on body mass index was not available to us.
People who during many years have had

a more physically demanding work most
probably differ from collar workers in terms
of constitution, and socio-economic belonging
also in terms of weight.

Unlike many previous studies, recordings of
occupation and socio-economic belonging
were based on actual recordings done 15-24
years before the disease was surgically treated.
This type of data selection might have some
advantages compared with a questionnaire
performed two decades later but does not
consider changes, which may occur after
collection of data. Limited conclusions can also
be drawn regarding the aetiology of arthrosis
since our study was based on those patients who
needed surgical treatment. It is, however, likely
that our study population embrace those with
the most pronounced symptoms. The number
who will refuse or not will be considered
because of poor general health can be expected
to be limited to a few percent.



According to our study men and especially
those who not were farmers were operated at
a younger age. This could partly be explained
by a high difference in the osteotomy group.
The surgeon and the patient might be more
reluctant to perform such an operation in
women because of poor bone quality and
suboptimal cosmetic results. As an alternative
these women could have been offered a
unicompartmental knee, but this did not seem
to be the case.

Another selection mechanism to receive
surgical treatment could be socio-economic
status. Some patients might more easily and
faster become operated because of a high social
position, whereas other due to poor economy
and education might have to wait for longer
periods or might not become operated at all.
In Sweden there should be no reasons not

to become operated due to poor economy as
surgical treatment is paid by the society. If this
actually is the case is not known. The money
lost during sick leave is usually small. This
does, however, not apply to people, who have a
small own business. These persons often have
insufficient insurances, which could apply to
farmers who own their farm.

In our patient population about 21 % more
women than men were operated. Previous
investigations have shown that radiographic
diagnosis of knee arthrosis 1s twice as common
in women than in men. Katz et al [28] showed
that women are operated on a lower level of
function. Thus, it might be that they have

to wait longer to receive surgical treatment.
Obesity 1s associated with increased incidence
of arthrosis. It could be that obese women are
refused surgery due to anticipated technical or
medical problems, but this explanation seems
to be less probable.

Based on previous knowledge about factors
associated with the incidence of arthrosis, the
increased frequency of surgical treatment in
farmers and building workers was expected.
Farmers are not supposed to seck medical
attention unless they have severe problems.

Thus, there is no reason to believe that this
group has been over-attended. If the reason for
this increased frequency of surgical procedures
was heavy demands and high activity an earlier
onset and lower age at the surgical procedure
could be expected. Instead this group is

older. Thus, in these groups it could be that
other factors such as diet, longer lifespan and
maintenance of high physical activity in the
upper ages are important. It might also be that
these patients are more tolerant to their disease.
The difference between farmers and farm
workers might be an expression of this theory.
Farm workers may also more easily change
occupation than farmers who own their farm.
Surgical treatment of farmers may also become
delayed until they feel that they can be out of
business for a longer time. Some may wait with
surgical treatment to avoid definite retirement
due to economical restrictions.

Unilateral arthrosis was more common in
men. Historically, men have more often

been engaged in competitive sport and in
general been subjected to more trauma. The
increased engagement of women in especially
contact sports might chance this scenario in
the future [29, 30]. Meniscectomy, rupture

of the anterior cruciate ligament and other
types of trauma increase the risk for arthrosis
[31-34]. Davis and Ettinger found that trauma
correlated to unilateral OA more strongly than
overweight. A reversed relationship was shown
in patients with bilateral OA. Heliévaara [35]
demonstrated a correlation between trauma
and above all unilateral (RR: 2,1), but also

bilateral hip arthrosis (RR: 1.5). The patients
in our study with physically demanding work
have most probably exposed their joints to
higher load. They can also be expected to
have suffered trauma more frequently in
agreement with previous studies. Presumably
many of these patients have participated in
different sport activities and/or participated
in comparatively heavy work during their
childhood and adolescence, but this theory
needs further studies.




In summary, previous studies have indicated
that some types of work increase the risk to
develop arthrosis. We could confirm some of
these observations and document an association
between socio-economic belonging and need
for surgical treatment. Our study supports the
theory that uni- and bilateral arthrosis of the
knee, at least to a certain extent, has different
origin.
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