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ABSTRACT. Background and aims: To assess the
prevalence and impact of osteoarthritis (OA) and
osteoporosis (OP) on health-related quality of life
(HRQOL) among active subjects emploved in the
public workforce in Belgium. Methods: A cohort
of 3440 subjects employed by the Liége City Coun-
cil was prospectively followed for 6 months. The
employees were asked to fill in a monthly log in a
health record book, of data regarding their health-
care consumption due to OA and OP. HRQOL was
assessed using the Medical Outcomes Study Short
Form-36 (SF-36). Results: 1811 subjects (52.6%)
filled in at least one questionnaire. The mean dura-
tion of follow-up was 3.46 months. The self-report-
ed prevalence of OA and OP at entry to the study
were respectively 34.1% and 5.3%. 3.6% of sub-
jects reported suffering from both OA and OP. Sub-
jects with OA and both OA and OP had significant-
ly lower scores on all SF-36 dimensions compared
with normal subjects, reflecting a worse HRQOL. The
OP group had significantly lower mean scores for
physical functioning and pain compared with con-
trols. Subjects with both OA and OP had signifi-
cantly lower values for physical functioning, physical
role and pain when compared with the OA and OP
groups. Conclusions: The results of this survey of a
large sample of active subjects show that self-re-
ported osteoarthritis and osteoporosis are common
in the workplace. Both diseases have a major impact
on health-related quality of life compared with that
of people without self-reported musculoskeletal dis-
eases.

(Aging Clin Exp Res 2007; 19: 55-60)
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INTRODUCTION

The continous increase in life expectancy over the
last century has meant that osteoarthritis (OA) and os-
teoporosis (OP) have become major health concerns
worldwide, brought to the fore by their significant medi-
cal, social and psychological consequences on health-
related quality of life (HRQOL).

OA, which is characterized by loss of joint cartilage,
leading to pain-and loss of function, primarily at the knee
and hip, is the most common rheumatic disorder. It is one
of the leading causes of physical disability in Western in-
dustrialized countries, and is associated with significant

" health and welfare costs (1, 2). Worldwide estimates are

that 9.6% of men and 18% of ‘women aged 60 vears and
over have symptomnatic OA (3). In Westem populations, as
many as one-third of adults aged 25-75 years have evi-
dence of radiographic OA. Although it does not reduce life
expectancy, QA affects multiple dimensions of patients’
quality of life, has a significant impact on emotional well-
being and relationships with friends and family, and also af-
fects body image and self-esteem (4). OA is responsible for
Mmmrkandsoaa]acﬂmﬁesandfordifﬁcdﬁeshper—
forming self-care tasks (5).

OP is characterized by low bone mass and microarchi-
tectural deterioration of bone tissue, with a consequent in-
crease in bone fragility and msceptibilﬂy to fracture. Based
on the operational definition used by the World Health Or-
ganization, 30% of postmenopausal white women in the
USA are estimated to have OP in at least one skeletal site.
The general prevalence of OP rises from 5% among wom-
en and 2.4% among men aged 50 years, to respectively
50% and 20% at 85 vears of age (6). The most common
clinical complications of OP are fractures of the spine,
forearm and hip. Approximately 1.5 million fractures per
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year are attributed to OP. One in three women and one in
eight men aged 50 years and older will experience an
~ OP-related fracture in their lifetime (7). It adversely affects
quality of life by causing pain. reducing physical functioning
and mobility. and affecting the activities of daily fiving.
Depression and social isolation often result (8).

The impact of OP and OA on all social categories of
the population and their prevalence increases with age. [t
is well established that OP and OA appear at an ad-
vanced age. Nevertheless, a significant number of younger
people who are economically active may also suffer.
While numerous studies have addressed the impact of OP
and OA and their treatment on quality of life among el-
derly patients, the prevalence and impact on HRQOL of
such disorders in the workplace are mostly unknown.

On the basis of a large sample of active subjects em-
ployed in the public workforce, the purpose of this study
was to assess the prevalence of self-reported ostecarthritis
and osteoporosis, and to present data on health-related
quality of life for these two musculoskeletal disorders.

METHODS

This study is an ancillary protocol to a prospective sur-
vey, designed with the primary objective of evaluating the
direct and indirect costs attributable to OA and OP
among a cohort of 3440 subjects employed by Liege City
Council, followed over a period of six months.

From January to June 2004, all City Council staff
were given a monthly health record book, in which they
were asked to keep a prospective log of data regarding
their healthcare consumption (contact with health pro-
fessionals, medical examinations, drugs consumption,
etc.) attributable to OA and/or OP. A great deal of in-
formation on demographic (age, gender, level of educa-
tion, current marital status) and socio-economic (profes-
sional status, category of incomes) characteristics was

also collected through the survey. To assess comorbidity, -

we used a 23-item list of comorbid conditions and inquired
* whether the symptom/condition has been present during
the previous 6 months. Subjects were asked to indicate the
presence or absence of OA'and OP. For subjects af-
fected by OA and/or OP, information about diagnosis, du-
ration of disease, contacts with general practioners or spe-
cialists, and treatment taken specifically for OA and/or OP
during the past six months were also collected during the
6-month study. To optimize study quality and collect a
maximum of data, we set up a reminder procedure. At the
start of each month, an appropriate reminder letter was
sent to employees who had failed to send in their com-
pleted questionnaires within the timeframe.

The protocol of this study was approved by the
Ethics Committee of the School of Medicine, Universi-
ty of Liege.

In order to check the representativity of our sample, we
compared the age, gender and professional status of both
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participants and non-responders. There are nine profes-
sional categories within the Liége City Council which include
several occupations. Since the effective size of most of them
was small. we decided to gather them into 3 categories: ad-
ministrative. manual, and others. We also checked if our
sample was representative of the active Belgian population
(2003 data; National Institute of Statistics) in terms of age
and gender. Since the professional categories were specific
to the City Councll, it was not possible to compare these da-
ta with those available for the active Belgian population.
Health-related quality of life was assessed using the
Medical Outcomes Study Short Form-36 item health
status survey (SF-36} at baseline. This questionnaire was
only administered in the first month {January 2004) of the
study period. The term “inclusion” in the present paper
means the moment of enrolment of subjects in the survey.
The SF-36 is a generic HR-QOL instrument, consist-
ing of 36 items which measure eight dimensions of
health status as reported by patients. Four dimensions re-
fer to physical health: limitations in physical functioning
due to health; limitations in usual role activities due to
physical health; bodily pain; and perceptions of health in
general. Four dimensions refer to mental health: vitality
(energy and fatigue); limitations in social activities due to
physical or emotional health; limitations in usual role
activities due to personal or emotional problems; and

-general mental health {psychological distress and well-be-

ing) (9, 10). These dimensions are scored from 0 to
100, lower scores indicating lower levels of HR-QOL. One
of the greatest advantages of the SF-36 is its consistent-
ly high levels of reliability (test-retest, internal consistency)
and validity (content, concurrent, criterion, construct,
predictive) (10, 11). The SF-36 has been broadly ap-
plied and validated in measuring health outcomes in
both various languages (including French) (12, 13) and
conditions (including OF and OA) (14-17).

Statistic analysis

Subjects’ characteristics were recorded using means and
standard deviation (SD) or percentages. Groups were
compared by sociodemographic characteristic and co-
morbidity using the Chi-square test for qualitative variables,
Student's t-test, and analysis of variance (ANOVA) for
quantitative variables.

Because the prevalence of QA and OP and the
HRQOL are influenced by age and sex, multiple linear
regression was used to compare the mean score dif-
ferences while adjusting for the effects of age and sex.
This was carried out by analysis in which each of the 8
mean scores of the SF-36 was separately included in
models as dependent variables, and age, sex, number of
comorbidities and the presence of each disease were in-
cluded as independent variables. Age and number of co-
morbidities were included as continuous variables, and
sex and the disease in question as binary categorical



Table 1 - Comparison of age. gender and professional status be-
tween responders and non-responders. and between sample of re-
sponders and active Belgian population.

Responders Mon-responders Active Belgian
(n=1811) (n=1629) population
{n=4070355)
Gender (%)
Men 42.6 49 8° 56.9"
Women 574 50.2° 43.1"
Age group (%)
%B?ZrS 2.3 3.2 1.5%
26-35 16.7 15.1 27.6™
36-45 22.7 21.3 az.1™
46-55 40.9 41.5 5
56-65 17.4 18.9 ¢ b
Professional status (%) i
Administrative staff 324 23.1°
Nor-admnistrative staff 43.3 61.3°
Others 24.3 15.6°

*p<0.05: Comparison between responders and non-responders; *p<0.05:
Comparison between responders and active Belgian population.

variables. A statistical significance level of p<0.05 was
used in all statistical tests.

RESULTS

‘Of the 3440 subjects employed by the Liege City
Council in January 2004, 1811 filled in at least one
questionnaire (52.6%). The mean duration of follow-up
was 3.46 months. Responders had a mean age of 45.9
(+9.8) (us 46.3 {£10} for non-responders; p=0.22) and in-

Table 2 - Demographic characteristics.

Quality of life in OA and OP among active subjects

cluded more women (57.4%) compared with non-re-
sponders (50.2%) (p<0.05) (Table 1). There was a sig-
nificant difference in professional status between partic-
ipants and non-responders. Among responders. the num-
ber of subjects with administrative tasks (32.4%) was
significantly higher compared with non-responders
(23.1%), whereas fewer manual workers responded
(43.3% vs 61.3%). We also observed statistically significant
differences in terms of age and sex between our sample
and the active Belgian population {Table 1). Respon-
ders were significantly older and included a larger pro-
portion of women (57.4%) compared with the overall ac-
tive Belgian population (43.1%). :

The self-reported prevalence of OA and OP at entry to
the study were respectively 34.1% and 5.3%. 3.6% of the
active subjects reported suffering from both OA and OP.
When the results were standardized by age and sex ta the
active Belgian population, the prevalence of OA and
OP were respectively 20.9% and 2.5%.

The mean age of the OA (50.7+6.6), OP (51.8+5.7)
and OA-OP groups (53.1+6.3) was significantly higher
compared with the group without OA or OP
(43.1+10.2) (Table 2). The female-to-riale ratio was sig-
nificantly higher in OA (1.5), OP (6.3) and OA-OP
groups (5.6) compared with the group without muscu-
loskeletal disorders (1.2). Subjects who suffered from QA
(2.4+1.9) and from both OA and OP (2.9+2) reported
a significantly higher mean number of comorbidities
(p<0.05) than those with OP (1.5+1.8) and healthy
subjects (1.3+1.5).

Control group 0A OP group OA-OP group
(n=1165) (=551) (n=29) (n=66)

Age (mean=SD) 43.1(=10.2) 50.7 (+6.6) 51.8 (£5.7) 53.1(6.3)
Gender (%)

Men 46 404 13.8 15.2

Women _ 54 59.6 86.2 849
Comorbidity (mean=SD) 1.3 (=1.5) 2.4 (+1.9) 1.5(+1.8) 2.9(=2)
Marital status (%)

Martied 473 58.2 50 55.1

Divorced 20.8 246 27.3 26.5

Widowed 19 3 13.6 4.1

Single 14.2 9.1 14.3
&mml i v 9.7 48 14.6

Lower secondary 287 28.4 19 333

Higher secondary 349 36.5 28.6 43.8

University 294 254 47.6 83
Professional status (%)

Administrative staff 29.9 36.2 414 37.9

Non-administrative staff 444 42.4 17.2 42.4

Others 25.7 414 19.7
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Subjects reported that diagnoses of OA and OP had
been made by health professionals in respectively 96.3%
and 100% of the cases. Diagnosis of OA was confirmed
by radiography in 80% of subjects. 89% of the diag-
noses of OP were confirmed by bone densitometry. For
most of the OA (35%) and OP subjects (61%,). the mean
duration of the disease was between 1 and 5 years. Re-
spectively 43% and 31% of OA subjects were undergoing
treatment by a general practitioner or a specialist at en-
rolment. More than half of OP patients were undergoing
treatment at enrolment by a general practitioner (55%) or
a specialist (55%). During the previous six menths, treat-
ment for QA or OP had been taken in 47% of OA sub-
jects and 69% of OP subjects, respectively.

Figure 1 shows the values of the various dimensions of
the SF-36 in the OA, OP and OA-OP groups, and in the
group without musculoskeletal disorders (controls). Val-
ues for all subscales of the SF-36 were significantly lower
{p< 0.05) for subjects with OA and OA-OP compared
with controls. The OP group had lower mean scores in all
the dimensions of the SF-36 compared with healthy sub-
jects, but these differences not reach statistical signifi-
cance, except for physical functioning and pain. The mean
score for pain was significantly lower for OA compared with
OP. Subjects who suffered from both OA and OP had sig-
nificantly lower values for physical functioning, physical role
and pain when compared with the other groups.

DISCUSSION

" The results of this study show the high prevalence of
self-reported OA and OP among active subjects. OA

and OP were more commonly reported by women than
by men. and the prevalence of these disorders increased
with age. which is characteristic of an osteoarthritic and
osteoporotic population. However, about one-third of
the study sample reported OA. and the self-reported
prevalence of OP was 5%, which is high compared with
self-reported prevalences of QA and OP in other popu-
lation-based surveys. Lawrence et al., on the basis of
data from the 1971-1975 NHANES. estimated that
12.1% of Americans aged between 25 and 74 have
clinical signs and symptoms of OA (18). In an Australian
study, OP was reported to be present in 4.8% of women
and 1.4% of men (19). In Belgium, according to the re-
sults of the Health Interview Survey (HIS), the preva-
lence of self-reported OA and OP were respectively,
11.7% and 3.3% in 2001. The difference between the re-
sults in these two studies may be due to differences in the
study sample. It should be borne in mind that our sample
was not randomly representative of the Belgian popula-
tion. Responders included a majority of women (57.4%)
and most of the subjects were aged 46 or over. Since OA
and OP are more frequent in women and older people, it
is not surprising that the self-reported prevalence of OA
and OP was higher in our study than in the Belgian HIS
and in other surveys. The data-set generated by our
study relates only to subjects’ self-perceived health. Di-
agnoses reported were spontaneously mentioned, and
were not confirmed by any objective method. They prob-
ably include diagnoses made by a general practioner
without any measurements, a specialist on the basis of
bone mineral density, or by the individuals themselves,

Mean values of 8 dimensicns of SF-36 |l Control
100 — [ OA group
O OP group
90 — [J OA-OP group
80— b .
70— . - |2
w
2 o0 u i 8
o
Z 50
3
s 404
30—
20—
10~
0~ 1
Physical Sacial Physical Emotional Mental Vitality Pain General
functioning  functioning Role Role health health

Dimensions of SF-36

Fig. 1 - Mean scores of eight dimensions of SF-36 in the control group, and in OA, OP, and OA-OP groups. *p<0.05: statistically sig-
nificant difference between controls and OA, OP , and OA-OP groups, adjusted for age, gender and comorbidities.
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sometimes mistakenly. It is also well established that the
prevalence of diseases from self-reporting is generally
much higher than that estimated from physical exami-
nations or registrations (20).

Compared with individuals without any of the target
musculoskeletal diseases, and after controlling for other
factors that may interfere with the HRQOL, OA and OP
were found to have a clearly detrimental effect on the
HRQOL of the affected subjects, typically in the areas of
pain, physical functioning, and role limitation due to
physical health problems. These results are consistent
with previously reported outcomes. Briggs et al. showed
that patients with OA had a lower HRQOL compared
with healthy subjects, particularly in the domains of
physical health status (bodily pain, physical functioning,
physical role) (21). This is also in agreement with a
study based on the Sickness Impact profile quality of life
measure, which reported a significant limitation in over-
all function in OA patients and highlighted physical
limitations as the main differences between OA pa-
tients and controls (22). In our OP patients, all dimen-
sions of the SF-36 were lower compared with those of
healthy subjects, but only the dimensions which re-

ferred to physical functioning and bodily pain reached .

statistical significance. Our findings are consistent with
those obtained by other researchers investigating qual-
ity of life in OP patients using a variety of measures.
Fractures are a serious consequence of the disease,
which has a very significant adverse effect on quality of
life, persisting for some time after the fracture has
healed. According to a Canadian Multicentre Osteo-
porosis Study, participants who had sustained osteo-
porotic fractures at any time in the past had lower
quality of life scores compared with individvals who
had never sustained a fracture, and this diiference was
greatest when measuring physical function (23).

Remarkably, although OA and OP are physical con-
ditions, the mental health dimension was among the
lowest scores. A similar affimation has already been re-
ported, and is consistent with the fact that OA and
OP are associated with symptoms of anxiety and de-
pression (4, 8). Even among women with no known pri-
or fractures, a diagnosis of OP may have deleterious psy-
chological effects, because of their fear of future frac-
tures, or because they feel it is necessary to make adap-
tations in their lifestlye to prevent falls and fractures, Qur
data reinforce the fact that musculoskeletal disorders
have a major impact on the psychological condition
of the people affected.

The HRQOL scores for subjects with both OA and OP
were worse than those with only OA or OP. However,
patients who suffered from both reported a similar
HRQOL profile with respect to patients with only OA or
OP. This confirms the results of a cross-sectional Dutch
study which reported a worse quality of life in people with

Quality of life ir OA and OP among active subjects

musculoskeletal disorders than in the general popula-
tion. typicallv in phvsical dimensions of the SF-36. with
greater decreases with the co-existence of more than
one musculoskeletal disorder (24). The study also con-
cluded that OA and OP form part of diseases associated
with the worst QOL patterns.

Limitations in our data should be taken into account
when interpreting them. First, the reliability of self-re-
porting of diseases by questionnaire has some drawbacks
which may affect the accuracy of prevalence figures for OA
and OP. As mentioned above, it is possible that diseases
were reported without having been diagnosed by a physi-
cian. However, a large proportion of the subjects report-
ed that the diagnoses of OA (96.3%} and OP (100%)
had been made by health professionals. It is also possible
that subjects failed to report disorders, misunderstood di-
agnoses, were unwilling to report them, or reported false
ones. However, our questionnaire included two specific
items about the confirmation of the diagnosis by radiog-
raphy or bone densitornetry. In most cases, subjects re-
ported that disorders had been confirmed by an objective
diagnostic tool. We should also note that patients who re-
ported OA or OP mav be those who had symptoms and
painful OA or OP and, that, consequently this fact may
bias the results of self-reported prevalence and those of
HRQOL. In the case of asteoporosis, despite the availability
of expert guidelines on diagnosis and treatment, it is .
unanimously recognized that this condition remains un-
derdiagnosed and undertreated. The major reason for
underdiagnosis is that the most common osteoporotic
fractures, vertebral fractures, are asymptomatic and there-
fore go unrecognized by both patients and physicians. In
the present study, it is probable that some subjects with
asymptomatic osteoporosis did not know that they suffered
from this condition and, consequently, did not report it and
were not included in the osteoporosis group. It is also prob-
able that these patients, with an asymptomatic disease, re-
ported better HRQOL. The same may be said for subjects
suffering from osteoarthritis. '

Another limitation to our study, which may explain the
high prevalence of OA and OP, is the rate of non-re-
sponses. [t is important to note that no financial com-
pensation was offered; only a reminder procedure was set
up (so that respondents remained motivated throughout
the reporting period), in order to optimize study quality
and to collect a maximum of data. While this study was
planned in order to evaluate direct and indirect costs, and
the impact on HRQOL induced by OA and OP, subjects
who suffered from these disorders may have been more
willing to participate than subjects without these disorders.
This hypothesis may also explain the lack of representa-
tivity of our study sample with respect to the total popu-
lation employed by Liege City Council and the overall ac-
tive Belgian population. As mentioned above, our sample
of responders included a majority of women, and OA and
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OP are more frequent among women. This is consistent
with the self-reported prevalence of OA and OP by gen-
der reported in our study. Additionally, participants were
older than the average active Belgian population. It is im-
portant to note that the people employed by Liége City
Council are generally appointed permanently. Moreover,
assuming that people who suffer from OA or OP are
more favourable toward participation, it is not surprising
that our sample included older peaple, since the preva-
lence of these disorders increases with age.

Despite these limitations, the data provide a realistic
representation of these chronic conditions in the work-
place, given the magnitude of the data-set, the validity of
the results, and the concordance with results from the lit-
erature. Indeed, as expected, OA and OP tend to in-
crease in prevalence with age, and are more often re-
ported by women. This is further enhanced by the ob-
servation that the mean score difference varies in a
predictable manner among groups; OA and OP pa-
tients scored lowest in all dimensions of the SF-36,
physical limitations being the main difference between
affected and healthy subjects.

In conclusion, the results of this survey of a large
sample of active subjects show that self-reported OA
and OP are common in the workplace. Decreased
HRQOL is an important consequence which should be
considered when evaluating the burden of these disorders.
QA and OP have a significant impact on the HRQOL of
active subjects, especially in the domains of physical
health status. Our findings highlight the importance of un-
dertaking more research on the burden induced by these
disorders in the workplace, as well as increasing em-
ployers’ awareness of the importance for their employees
to prevent and detect problems which could threaten
their health and professional lives.
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