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Abstract The aim of this study was to compare the
socioeconomic consequences of early and late rheuma-
toid arthritis in Belgium and to assess the patient out-of-
pocket contributions. This multicentre longitudinal
study in Belgium evaluated patients with rheumatoid
arthritis. Early disease was defined as diagnosis since less
than 1 year. At baseline sociodemographic and disease
characteristics were assessed and during the following
year patients recorded all healthcare- and non-health-
care-related direct costs and out-of-pocket contribu-
tions. The study included 48 patients with early and 85
patients with late rheumatoid arthritis. Mean disease
duration was 0.5 vs 12.5 years in patients with early and
late rheumatoid arthritis, respectively. The disease
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activity score (DAS28) was comparable between both
groups (4.1 vs 4.5, p=0.14), but physical function
(Health Assessment Questionnaire, HAQ) was more
impaired in patients with long-standing disease (1.0 vs
1.7, p<0.001). Work disability had increased from 2%
in patients with early to 18% in patients with late dis-
ease. The annual societal direct costs per patient were €
3055 (median: € 1518) opposed to € 9946 (median: €
4017) for early and late rheumatoid arthritis, respec-
tively. The higher direct cost for patients with long-
standing disease was seen for all categories, but espe-
cially for physiotherapy and need for devices and
adaptations. Patients with early as well as late disease
contribute out of pocket about one-third to the direct
healthcare costs. Within each group, HAQ was a strong
determinant of costs. In Belgium, patients with long-
standing rheumatoid arthritis are nine times more likely
to be work disabled than patients with less than 1 year
disease duration and have a threefold increase in costs.
Differences in healthcare consumption between patients
could be mainly explained by differences in physical
function (HAQ).
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Introduction

In the last 10 years limited financial resources resulted in
increasing national regulations aimed at cost contain-
ment in all Western societies. To assure high-quality care
for the patients, physicians realize their pivotal role in
negotiations with the decision makers to safeguard suf-
ficient financial resources. Insight into data on costs of
the disease and its treatment on the one hand and out-
come of disease on the other hand are essential tools for
negotiations on budgets and reimbursement decisions [1,
2]. Cost-of-illness (COI) studies are a first step to be
informed on the financial implications of disease [3]. In
chronic diseases such as rheumatoid arthritis (RA), they
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can help to identify the cost categories with high
expenditures and clarify demographic or disease-related
variables associated with high costs. Since no data were
available on socioeconomic consequences for RA in
Belgium, this study aimed to examine the economic
consequences of the disease for the society and for the
patients. Since it was hypothesized that such effects
would be different for patients with early opposed to late
disease, the differences in costs between these groups of
patients were compared.

Methods

Data were collected alongside a prospective multicentre
study in Belgium.

Patients

A random sample of consecutive outpatients was re-
cruited in 2000 from six centres in Belgium. There was a
mix of patients coming from private rheumatology
practices and university hospitals. Patients were eligible
if they were older than 16 years and fulfilled American
College of Rheumatology (ACR) criteria for RA [4].
Patients with a known history of poor compliance, se-
vere comorbidity (other than diabetes, osteoporosis,
hypercholesterolaemia, hypertension or depression) and
patients participating in a drug intervention study were
excluded. Before the start of the study it was decided to
enrol one-third of the patients with early disease, defined
as diagnosed according to the ACR criteria within
1 year, and two-thirds of the patients with late RA.
Since more late patients had been included towards the
end of the study, centres were contacted to only proceed
including patients with early RA. The study was ap-
proved by the Ethics Committees of all participating
centres and all patients had to give informed consent.

Assessments

At baseline, an interview by a study nurse was per-
formed to record the sociodemographic characteristics
and drug history while patients completed a Health
Assessment Questionnaire (HAQ) and a visual analogue
scale on disease activity. The treating rheumatologist
performed a clinical examination including painful and
swollen joint counts. Finally, a laboratory assessment
was performed to determine erythrocyte sedimentation
rate (ESR). From the joint counts, the ESR and patient
disease activity score, the DAS28, was calculated. Pa-
tients were instructed to collect accounts or record
expenditures (whatever was applicable), for all health-
related resources consumed without making a distinc-
tion whether this was RA related or not. Patients re-
ceived a costing map divided into the three sections of
healthcare consumption with clear instructions on how

to complete each section of the map. Each section con-
tained questions on different categories of costs. Patients
had to distinguish the total costs and the personal con-
tribution. In the first section, costs for physician visits,
physiotherapist visits, medication, alternative medicine
and technical procedures, aids and appliances and
community home help had to be recorded. The second
section had to include the accounts for adaptations to
home and car and accounts of all types of hospitaliza-
tions (acute care hospital, rehabilitation hospital and
nursing home). In the third section, transportation costs
and hours of help received from family or friends
(informal care) were recorded. Sections one and three of
the costing map had to be completed by patients with
early RA for three periods of 3 months during the 1-year
follow-up period and by patients with late RA for two
periods of 3 months. Section three of the costing map
had to be sent in after the full year of follow-up and
patients were instructed to send in late coming accounts
to the study nurse. To calculate the costs of informal
help from family or friends for which no direct payments
were performed the unit price of € 8.70/h, which is the
opportunity cost for this category of worker in 2000, was
applied. To calculate the total direct costs, the summed
costs of the observation periods were annualized.

Belgian social security system

In Belgium an obligatory social security system has ex-
isted for all inhabitants since the second part of the
twentieth century. On the macroeconomic level, 35% of
healthcare is financed through social contributions in-
cluded in the taxes, 41% through public health insurance
premiums and 18% through direct patient contribu-
tions. For the elderly, severely handicapped, widows
without income and orphans the level of the patient’s
contribution is lower. Possibilities for reinsurance for
patients’ contributions are limited to the costs of hos-
pitalization. Physicians and other healthcare providers
working in academic hospitals are salaried. General
practitioners, nonacademic physicians and physiothera-
pists are paid on a fee for service basis. Depending on
the service consumed, patients pay only the personal
contribution (technical procedures and drugs) or pay the
whole amount and are reimbursed afterwards (physician
visits). Access to specialist care is not limited by the
gatekeeper role of the general practitioner.

Statistical analyses

In case there were missing data for one of the questions
on resource utilization, the value reported for the
available time point (or the mean value of the two other
time points in early disease) in the same patient was
imputed. The total costs per patient were then annual-
ized (by multiplying the costs per patient with early
disease by factor 1.33 and with late disease by factor



2.0). Demographic and disease characteristics between
the group with early and late RA were compared by
general linear model (GLM) for continuous and Fisher’s
exact test for categorical variables. Determinants of
costs were performed by linear regression analyses on
log transformed costs. Data were entered in a TriaXS
system and statistical analyses were performed in SAS.

Results

Disease and sociodemographic characteristics of pa-
tients

The study included 48 patients with early and 85 patients
with late RA who had returned at least one (late) or two
(early) cost questionnaires. For the first cost question-
naire 73% of the patients had complete data and for the
second and third questionnaires 76 and 68%, respec-
tively. Overall, 70% of the cost data were complete.
Table 1 presents the disease characteristics of patients at
baseline. Mean disease duration was 0.5 and 12.5 years
for patients with early and late disease, respectively.
Remarkably, patients with early disease were signifi-
cantly older. While disease activity was comparable,
physical function measured by HAQ was significantly
worse in patients with late disease. In the early as well as
in the late RA group, 93% of patients were on disease-
modifying antirheumatic drugs (DMARDSs) while 43
and 56%, respectively, were on low-dose steroids. Tu-
mor necrosis factor (TNF) blocking drugs were not yet
reimbursed at the time the study was conducted. In the
early RA group 82% of patients were taking nonste-
roidal anti-inflammatory drugs (NSAIDs) compared to
73% in the late RA group. Previous surgery for RA was
noted in 0 and 18% of the patients, respectively, in the
early and the late RA patients. Work disability increased
from 2 to 18% in patients with early opposed to long-
standing disease, respectively. In those with paid work,
13% were on sick leave at the baseline evaluation in the
early and 26% in the late group.
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Costs

Table 2 presents the annual costs per patient for the
total direct costs and for each resource category sepa-
rately in patients in the early opposed to late disease.
The total direct costs of patients in the group with long-
standing RA were 3.2-fold higher than in patients with
less than 1 year disease duration. The increase in costs
was noticed for all categories of costs, but especially
relevant for physiotherapy visits, community home care
and devices and adaptations to the house. For visits to
physiotherapists, need for aids and appliances and
adaptations at the house there was a striking increase of
the proportion of patients using these. The need for
community home help already early in the disease was
remarkable (20%) and likely reflects the impact of the
disease on women to perform the heavy household tasks.
The increase in costs of community home help likely has
to be attributed to an increase in the number of hours of
help required per patient requiring help. A similar trend
could be seen for the need for informal care (unpaid help
from family or friends). The costs of informal care were
the cost drivers in early as well as in late disease. In
patients with early RA, medication costs were the next
most important contributor to costs while in patients
with long-standing disease the costs for adaptations and
medications were equally important additional contrib-
utors.

Table 3 presents the patients’ contributions for the
direct healthcare resources. Total out-of-pocket expen-
ditures were € 465/year for patients with less than 1 year
disease duration and € 1098 for patients with long-
standing disease. The costs of medications accounted for
51 and 41% of the total personal contributions in pa-
tients in the early and late groups, respectively. Further,
contributions to physician visits were the next most
important cost (24% of total out-of-pocket costs) in
patients with early RA while costs for physician visits
and admissions to hospitals and rehabilitation facilities
were equally contributing as the second most important
cost in patients with late RA. Patients with early as well

Table 1 Characteristics of
patients in the group with early

compared with late rheumatoid
arthritis

4GLM for continuous variables
and Fisher’s exact test for cat-
egorical variable®Highest com-
pleted educational
level’Includes one patient in the
early RA group who was willing
to work but economically
unemployed

Early (n=48) Late (n=285) p value®
Sex (women) % 65 79 0.2
Age (years), mean (median) (range) 59.2 (61) (27-77) 55.5 (55) (24-76) 0.08
Disease duration (years), mean (range) 0.5 (0-1) 12.5 (1-37)
DAS, mean (SD) 4.1 (1.5) 4.5(1.3) 0.14
HAQ, mean (SD) 1.0 (0.7) 1.7 (0.8) <0.0001
Education® (%)
Primary level 26 19 0.43
Secondary level 49 45
Higher professional/university 26 36
Work situation (%)
Student 0 1 0.025
Employed (or self-employed)* 38 28
Work disabled 2 18
Housewife 16 22
Retired because of age 44 30
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Table 2 Proportions of patients using a category in the course of the observation period, the annual costs per patient in Euros, the
proportion of costs in relation to the total cost and the ratio in the costs for patients in the group with late compared with early

rheumatoid arthritis

Early Late Cost ratio
(late/early)
Users Mean Median  Total Users Mean Median  Total
(%) (SD) costs (%) (%) (SD) costs (%)
Physician visits 75 324 (380) 278 11 93 478 (599) 300 5 1.5
Physiotherapy 8 33 (191) 0 1 26 302 (1417) 0 3 9.2
Complementary medicine 0 0 (0) 0 0 6 11 (66) 0 0.1
Community home help 20 26 (80) 0 1 26 121 (476) 0 1 4.7
Technical exams 46 111 (359) 0 4 54 148 (484) 0 1.5 1.3
Medication 83 720 (759) 494 24 95 1225 (1761) 775 12 1.7
Hospitalization 13 256 (850) 0 9 36 902 (2404) 0 9 3.5
Rehabilitation hospital 0 0 (0) 0 0 1 139 (1310) 0 1.4
Nursing home 2.5 11 (76) 0 0.4 1 22 (201) 0 0.2 2
Aids and appliances 2.5 13 (56) 0 0.4 24 116 (501) 0 1 8.9
Adaptations, home 2.5 0.3 (1.8) 0 0 12 1045 (8997) 0 11
Adaptations, car 0 0 (0) 0 0 3 26 (195) 0 0.3
Transport costs 8 8.6 (39) 0 0.3 22 30 (127) 0 0.3 3.5
Informal care® 53 1552 (3105) 0O 51 69 5382 (15490) 1582 54 3.3
Total costs 3055 (3811) 1518 100 9946 (18718) 4017 100 3.3

#Unpaid help from family or friends

Table 3 Annual healthcare out-
of-pocket (patient) costs per

Early RA (n=48) Euro/pa- Late RA (n=85) Euro/pa-

patient in Euros tient/year tient/year
Mean (SD) Median Mean (SD) Median

Physician visits 112 (148) 78 145 (177) 84
Physiotherapy 7 (35) 0 84(295) 0
Complementary medicine 0 (0) 0 8 (44) 0
Community home help 0 (0) 0 22 (155) 0
Technical exams 62 (331) 0 34 (62) 0
Medication 240 (315) 148 454 (450) 315
Hospitalization 20 (65) 0 145 (478) 0
Rehabilitation hospital 0 (0) 0 132 (1242) 0
Nursing home 11 (76) 0 5 (46) 0
Aids and appliances 13 (56) 0 70 (204) 0
Adaptations, home 0 (0) 0 0 0
Adaptations, car 0 (0) 0 0 0
Total costs 465 (587) 355 1098 (1631) 639

as long-standing disease pay 30% of the total societal
healthcare costs.

Multivariate analyses showed that the differences in
costs between patients with early and late disease but
also within the patients with either early or long-stand-
ing RA were mainly explained by the physical function
assessed by HAQ.

Discussion

The direct costs of patients with RA in Belgium are
important and remarkably higher in patients with long-
standing disease compared with patients with early dis-
ease. Differences in costs could be mainly explained by
differences in physical functioning (HAQ) as seen in
other studies [3, 5]. The important effect of progression
of the disease on socioeconomic consequences Iis
also reflected in the increasing work disability and the

magnitude of the need for help from family and friends.
Not only the direct societal costs are striking, also the
patient’s out-of-pocket costs for healthcare are high.
Patients with early as well as late disease contribute
about 30% of the healthcare costs.

Comparison with the literature is difficult since no
stratification for disease duration was performed in most
publications and can explain that the costs in this study
for patients with long-standing disease were higher than
reported in other prevalent studies. In line with data
from the literature, the costs of hospitalization are no
longer the cost driver as was the case in the earlier
studies [6]. One recent publication from the Netherlands
[7] presented direct COI stratified for patients with
increasing disease duration. In patients with early RA
(0-2 years), the average annual costs were € 5235
(median: € 2923) and in patients with more than
10 years of disease € 8243 (median: € 3778) and this is
quite comparable with our data. The major differences



from this study, however, were that in our study also the
unpaid help from informal caregivers was valued, as
recommended in the societal perspective, and that in our
study all causes and not only the RA-related costs were
included.

Indirect costs were not included in the COI calcula-
tion since numbers of days on sick leave were not col-
lected prospectively. However, substantial work
disability and sick leave at baseline suggest an important
impact of increasing disease duration on the ability to
perform paid work which would add substantially to the
total costs of illness.

Our cost-of-illness study has certainly limitations.

The patients studied are only a small sample of the
Belgian RA patients but were coming from all over the
country as well from private practice and university
centres. The relatively high age at disease onset in the
early compared to the late RA group, however, is in
line with data from the literature suggesting a higher
age at disease onset in more recent patient cohorts [8,
9].

When collecting data, only costs were recorded by the
patients and not resource use, hampering comparisons
with other studies. Moreover, the recorded healthcare
costs were tariffs and not true opportunity costs as rec-
ommended in guidelines on costing studies. However, in
Belgium, as in most other countries, no true costing data
exist and tariffs are used as a surrogate for the true
societal costs. Striking were the high out-of-pocket costs
for the patients: amounting to € 1098/year in patients
with late RA, independent of the lost wages! However,
one has to be very careful when interpreting these pa-
tient contributions out of pocket since the premiums for
social security in Belgium to be paid by the patients are
low. Nevertheless, this reflects the low solidarity princi-
ple in the Belgian social security system of the healthy
with the chronically ill. At the present time, policy
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makers are trying to decrease the financial burden of
illness for patients with chronic diseases.

It will be of interest to see how early intensive treat-
ment and the use of biologics will influence the cost of
illness in RA in the future for patients as well as society.
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