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Abstract 

Objectives: To study the total socioeconomic impact of rheumatoid arthritis (RA) in Sweden 1990-

2010 and to analyze possible changes in costs during this period. The period is deliberately chosen to 

cover 10 years before and 10 years after the introduction of biological drugs. 

Methods: A prevalence based cost of illness study is conducted, based on data from national and 

regional registries.  

Results: There was a decrease in the utilisation of RA-related inpatient care, as well as sick leave and 

disability pension during 1990-2010 in Sweden. Total costs for RA are presented in current prices as 

well as inflation-adjusted with the consumer price index (CPI) and a healthcare price index. The total 

fixed cost of RA was 454 million euro in 1990, adjusted to the price level of 2010 with CPI. This cost 

increased to 600 million euro in 2010 and the increase was mainly due to the substantially increasing 

costs for pharmaceuticals. Of the total costs, drug costs increased from representing 3% to 33% 

between 1990 and 2010. Consequently, the amount of total costs accounting for indirect costs for 

RA is lowered from 75% in 1990 to 58% in 2010.  

Conclusions: Inflation-adjusting with the CPI, which is reasonable from a societal perspective, there 

is a 32% increase in the total fixed cost of RA between 1990 and 2010. This suggests that decreased 

hospitalisation and indirect costs have not fallen enough to offset the increasing cost of drug 

treatment. 

Funding:  Östergötland County Council , Sweden 

 

Keywords: rheumatoid arthritis, socioeconomic, cost of illness, biological drugs, longitudinal 
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INTRODUCTION 

Rheumatoid arthritis (RA) is connected with substantial economic consequences both for 

patients and society (1–7). The cost picture of RA has changed during the last decade, with 

increasing drug costs after the introduction of biological drugs. A number of clinical trials 

have shown that biological drugs reduce disease activity and improve quality of life (8–10). 

They are, however, 30–40 times more costly than traditional disease-modifying 

antirheumatic drugs, DMARDs (3). Based on results from clinical trials, there has been an 

expectation that higher costs for drug treatment will partly be offset by a reduction in other 

healthcare consumption and increased work ability (11–14). However, recent research 

indicates that the effect on RA progression in real life might not be as good as reported in 

clinical trials (15–16). Data on work ability for patients prescribed biological drugs are 

conflicting, with reports of decreasing sick leave but also an increasing number of disability 

pensions (DPs) (17–22).  

Long-term observational studies are of particular interest in evaluating the impact of 

biological drugs on the total costs of RA. Internationally,  few longitudinal cost studies for RA 

that cover a part of the 2000s have been identified (15, 23–24), indicating a need for more 

comprehensive studies with a longer time perspective. Most previous cost studies in 

Sweden have been cohort based, focusing on partial costs and evaluating the mean annual 

cost per patient (25–28). Studies investigating total societal costs of RA have also been 

based on cohort data or calculated for one year at a time (29–31). In Sweden, there are 

national registries that provide a unique opportunity to examine long-term healthcare 

consumption as well as work participation for the most relevant cost items. 
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The objectives of the present study, using comprehensive Swedish national databases, are 

to examine changes in the total costs for RA during 1990–2010, ten years prior to the 

introduction of biological drugs and ten years after, and to discuss potential reasons for 

changes in costs. 

METHODS 

Swedish Healthcare System 

Sweden has a tax-financed health insurance system allowing all residents sick leave benefits 

when they are unable to work. After reaching a payment level for outpatient visits of 

1100SEK (about €100) annually, healthcare utilisation is free of charge. Similarly, all 

prescribed drugs, including biological drugs, are free of charge after a payment level of 

2200SEK (about €200). There were no formal restrictions on the prescription of biological 

drugs in Sweden 1999-2010 and usage was among the highest in Europe (32). 

Cost assignment 

Costs were calculated using a societal perspective, as recommended for health economic 

analyses in Sweden (33). Total annual costs, both direct and indirect, were calculated based 

on prevalence of patients with RA as the primary cause of treatment or work absence. 

Direct costs included costs for inpatient and outpatient visits, surgical procedures and 

pharmaceuticals. Prices from healthcare pricelists were used as reasonable proxies for 

opportunity costs. Indirect costs comprised productivity loss due to sick leave and DP. 

An important issue in the present study is to show to what extent costs for society due to RA 

have changed over time. One option is to simply make cost comparisons in nominal terms 
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using current prices. This, however, does not take into account the price inflation—a euro 

today is worth less than a euro yesterday. A price index should be used to put nominal costs 

into fixed terms, providing an accurate sense of what a euro can buy today vs. yesterday, be 

it healthcare or something else.   

In the present study, both current and fixed prices are presented. For current prices, 

healthcare consumption and days with sick leave or DP for each specific year were 

multiplied with average healthcare prices and average annual cost of labour of that year. 

For fixed prices, the sum was thereafter inflation-adjusted to equal the price-level of 2010. 

Different indexes can be used in inflation- adjusting prices of various resources (34). If the 

prices of the studied item are rising at the rate of the general inflation and we are interested 

in what the amount of euro spent for RA in 1990 could buy in any sector of the economy in 

2010, then the consumer price index (CPI) provides an adequate way to correct for inflation. 

However, if the specific item does not follow the rate of the general inflation and we are 

interested in what the euro spent for RA in 1990 could buy in solely healthcare in 2010, a 

specific healthcare measure should be used.  

In the present study, prices were inflation-adjusted in two ways. First with CPI, reflecting the 

average price changes in the economy, and secondly with a healthcare price index, 

reflecting the price changes in the healthcare sector.  

Costs were converted to euro using the exchange rate of 2010 (1€=9.54 SEK). Registers did 

not cover social services and care for the elderly in the municipalities, or non-medical direct 

costs such as transportation, devices and home healthcare services. They were hence not 

included in the analysis. Costs for premature death as well as intangible costs, such as pain 
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and suffering, were neither included due to lack of data. Table 1 depicts the included cost 

domains, their respective data sources and years covered. All data were derived from 

reliable national and regional registries except for outpatient care and sick leave during the 

90s when data are missing for many years and had to be estimated.  

Direct costs 

Inpatient care 

Complete inpatient care data, including surgical interventions, were available in the 

inpatient care register for the whole study period. Data was selected on number of patients, 

hospital admissions and days in hospital each year with RA as primary diagnosis. In 1992, a 

reform was implemented in Sweden that shifted responsibility for long-term and elderly 

care from the county councils to the municipalities. In order to avoid double counting, data 

for 1992 were also used as an estimate for the two previous years, 1990 and 1991. The 

average daily cost of internal medicine departments was used as unit cost, since cost data 

for rheumatology departments were limited (35-38). 

Outpatient care 

National data in the outpatient care register were not complete before 2005. Instead, data 

were derived from regional databases in the Östergötland County Council, Västra Götaland 

Region and the Region of Skåne, where official data linked to the diagnostic codes were 

available from 2000 and onwards. The total population of the three areas is equivalent to 

approximately 1/3 of the Swedish population, and the prevalence of RA in the three areas is 

similar to the national prevalence (39), suggesting that these data are an appropriate 

estimate for total outpatient costs. Costs for RA-related outpatient care, including non-
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physician service utilization and diagnostic and surgical procedures were extracted and then 

extrapolated to the national level by the regional populations. The number of outpatient 

visits per inhabitant was similar in all three areas, and furthermore, the number of visits 

remained stable around ninety thousand per year during the studied years.  

Since outpatient data were missing for the 1990s, and outpatient visits remained unchanged 

during the whole decade prior to 2010, the number of visits to physicians during 1990–1999 

was also assumed to be ninety thousand per year. The average cost for physician visits was 

used as unit cost in the 1990s (40).  

Drugs 

Costs for drugs prescribed to patients with RA (excluding biological drugs) were available for 

1991, 1997 and 2001 (41). A linear trend was assumed between the years with data. Drug 

costs for RA have previously been shown to be at a rather constant level between 1987 and 

1997 (42) and our estimation is in line with the previous data. There were no corresponding 

data available for the 2000s. We assumed that the cost of drugs, excluding biological drugs, 

remained constant at the 2001 level throughout the 2000s, since the drugs were used both 

as mono-treatment and in combination with biological drugs. The total sales of biological 

drugs in Sweden, for all diagnoses, were available from the year 2000 onwards (43). Based 

on a recent Swedish study, the percentage of TNF-alpha inhibitors prescribed to patients 

with RA was calculated to be 80% of total prescriptions (44). This percentage was also 

applied to all other biological drugs, except rituximab. The proportion of rituximab 

prescribed to RA patients was 35%, based on information from the marketing 
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pharmaceutical company as well as a regional register database covering 230 rituximab 

patients (45).  

Indirect costs 

The human capital method was applied, assuming that all sickness absence of people below 

age 65 years is associated with loss of productivity. This method implies the simplified 

assumption of full employment. Our data for sick leave and DP do not show whether a 

person was on full- or part-time sickness absence. We assumed that our population 

followed the average full- and part-time distribution of the general population. Accordingly, 

average annual income, including costs for vacation, for men and women was used.  In 

addition, pension funding and social fees of 40%, a weighted average for blue-collar and 

white-collar workers, were added (Statistics Sweden; http://www.scb.se). 

Sick leave 

Data for sick leave days due to RA, for men and women respectively, were obtained for 

1991, 2001 and 2005–2010 (46–48). The level of sick leave for RA was correlated to the level 

of sick leave for all diagnoses, excluding RA, in the general population, r=0.823, p=0.012. The 

proportion of sick leave days due to RA was, however, slightly higher in 1991 than in 2001 

and 2005-2010. For years with missing data, the number of sick leave days was calculated by 

multiplying the number of sick leave days for all diagnoses with the share of total sick leave 

days attributed to RA during the surrounding years, with a higher share for the first half of 

the period.  

Disability pension 

http://www.scb.se/


Costs of rheumatoid arthritis 1990–2010: A register based cost-of-illness study in Sweden   

 
 

9 
 

Data for the number of men and women with on-going RA-related DPs were obtained for 

1991, 1996, 2002 and 2003–2010 (49–51). For years when data was missing, the number of 

DPs for RA was calculated by multiplying all DPs with the share of DPs attributed to RA for 

the years with data. We assumed that all individuals with DP received pensions during the 

whole year. Since the vast majority of patients with DP due to RA were above 55 years of 

age, the average income for ages 55–65 years was used. 

No ethical approval was applied for since only official statistics and public databases were 

used.  

RESULTS 

The following section describes the changes in RA-related consumption of healthcare, sick 

leave and DPs. Total costs are then presented in current prices, as well as in 2010 prices 

inflation-adjusted both with CPI and the healthcare price index. 

Inpatient care  

Throughout the period studied, utilisation of inpatient care due to RA decreased in terms of 

numbers of patients, admissions and hospital days (Table 2). The annual decline in the 

numbers of admissions and hospital days was more pronounced between 1994 and 2000 

than after year 2000. The number of hospital days dropped by 90% over the period and the 

number of admissions and number of patients decreased by more than 70% and 60%, 

respectively. The proportions of RA inpatient care decreased, with RA accounting for 1% of 

all inpatient days in the early 1990s and 0.3% in 2009.  

Outpatient care 
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Outpatient care due to RA remained rather unchanged with approximately 90,000 visits and 

45,000 patients each year throughout the 2000s.  

Sick leave  

The number of sick leave days due to RA was halved over the period (Table 3). The annual 

percentage change fluctuated, but there was a downturn by the end of the period. Similar 

fluctuations and decline of sick leave was simultaneously seen in the general population, but 

was slightly more pronounced for RA.  

Disability pension 

The total prevalence of individuals with DPs due to RA declined after the mid-1990s from 

approximately 10 000 to 7000 (Table 3). Newly granted DPs due to RA fluctuate over the 

period. They decreased in the period of 1994 to 1998 and from 2005 to 2010, closely 

following the pattern of all newly granted DPs regardless diagnose in the general 

population. The changes in newly granted DPs are affecting the number of DPs the following 

years, which can be noted in decreasing prevalence at the end of the period. However, the 

prevalence is also affected by mortality and demographic factors such as age. During this 

period the amount of people in the older age groups increased. In total, there are 

decreasing proportions of RA-related DPs, where RA made up 3% of all DPs in the early 

1990s and 1.5% in 2010. The corresponding figures for newly granted DPs due to RA were 

2% in 1990 and 1% in 2010. 
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Costs of RA 1990-2010  

The total cost of RA in current prices was doubled between 1990 and 2010 (Figure 1A). 

Hence, the decreases in healthcare consumption, disability pensions and sick leave due to 

RA are largely outweighed by price increases (see Supplement 1 for unit prices).  

When total fixed costs were calculated to the price level of 2010 using CPI, there was a 32% 

increase in total fixed costs for RA (Figure 1B). The proportion of indirect costs decreased 

over the years, but still constituted the major part of total costs, with DP as major cost 

driver. Simultaneously, there was a sharp increase in the amount of direct costs, mainly 

after the introduction of biological drugs. In the later years, costs for biological drugs made 

up for an increasing share of total costs. A levelling off of total costs was however observed 

at the end of the period. 

When inflation adjustment was made with the healthcare price index, there was a 

noticeable downturn in all costs except drug costs from the mid-90s and onwards        

(Figure 1C). This resulted in similar levels of total costs in the beginning and in the end of the 

period. Hence the increased costs for biological drugs were compensated by decreases in 

other cost domains. The main cost decreases occurred in indirect costs.  

Figure 2 shows the proportion of total costs for RA represented by each cost type during the 

two decades. Drugs increased from 3% to 33% of total costs between 1990 and 2010, while 

indirect costs decreased from 75% to 57% of total costs. Simultaneously, inpatient care 

decreased from representing 15% to 3% of total costs.  
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DISCUSSION 

There are a number of previously published cost studies for RA (1–5, 23–27, 29–31, 52–54). 

To our knowledge, this is the first study that covers the total costs of RA during 20 years. 

The period 1990-2010 was deliberatively chosen to cover 10 years before and 10 years after 

the introduction of biological drugs. By using national register data, selection bias has been 

avoided since the entire RA population was covered. We cannot distinguish the causality 

behind the cost changes but we can present the trajectory of cost development during this 

extended period. The present study differs from previous studies, which have been based 

on cohorts and/or examined individual cost items and years.  

The various structures of healthcare systems in different countries make plain comparisons 

between studies difficult. In addition, access to biological drugs differs between countries 

(32). The present data reflect the development in Sweden and demonstrate that there was a 

decrease in the utilisation of RA-related inpatient care, as well as sick leave and DP during 

the two recent decades. Our data confirms previous research (21, 28), which also exhibited 

lowered numbers of days on sick leave, with the increased use of biological drugs. The 

continuous decreases in DP since the 90s are striking, since previous research has found DP 

either increasing or being stable with the increased use of biological drugs (21, 28).  

However, while the decrease of sick leave in our data accelerated in the mid-2000s, the 

decrease in DPs started already in the 90s. Likewise, the decrease of inpatient care started 

in the 1990s and was more pronounced in the 1990s than in the 2000s. It has previously 

been shown that the number of DPs and sick leave days is correlated with changes in the 

economic situation in a country, the labour market and the regulatory setting (55). In 
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Sweden there were also general reductions of DPs, sick leave and inpatient care during this 

period.  

Additionally, changes have occurred in the delivery of rheumatology care, starting in the 

nineties, with a shift from inpatient care to outpatient care, thus unrelated to the use of 

biologics (56). Nonetheless, when compared with all other diagnoses, the reductions for RA 

are more pronounced. Since the decreases started before the introduction of biological 

drugs, reductions may be due to other factors, such as intensified treatment with traditional 

DMARDs, starting in the early 1990s.  

When prices are applied to the healthcare utilisation and productivity loss, there is an 

increase of about 32% in total costs of RA between 1990 and 2010 estimated with CPI 2010. 

Our cost estimate for RA is slightly lower than the estimates of a Swedish study from 2008 

where the total cost for RA in Sweden in 2006 was at €820 million, in 2010 prices adjusted 

with CPI (30). Our estimates of drug costs and indirect costs are at a comparable level. 

However, Lundkvist et al. 2008 also included nonmedical costs and costs for informal care in 

the direct cost calculations, which represented 14% of total costs. In addition, the previous 

study estimated costs based on three cohort studies that were extrapolated to the national 

level, in contrast to the present study directly using total national costs for RA. 

Our cost estimates are also in accordance with another study based on the Swedish 

rheumatology quality register estimating a total cost of RA to €524 million in 2009 (31). They 

are also in line with a previous estimate of the total costs of RA at €367 million in 1997, 

equivalent to €433 million in 2010 prices (29).  
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The choice of inflation adjusting index largely affects the results. Inflation-adjusting total 

costs with the healthcare price index results in a downward trend for all costs, apart from 

costs for biological drugs. The difference between the inflation-adjusting indexes is due to a 

faster price increase in the healthcare sector compared to the rest of the economy. While 

general prices in Sweden increased by 50% between 1990 and 2010, the nominal wages as 

well as prices in the labour-intense healthcare sector doubled (+100%).  

The healthcare price index gives a result that might be intuitively more appealing since it 

follows the development in real terms (e.g. inpatient days) to a greater extent than the CPI. 

Also, if the only alternative use of resources spent on RA is in the healthcare sector, this 

result is more relevant. On the other hand, applying a societal perspective, the interesting 

thing is what the resources spent for RA could buy in any sector of the economy. Then the 

inflation-adjustment with CPI is more relevant. In addition, adjusting the nominal wages 

with CPI allows for an increase in inflation-adjusted, or real, annual wages. According to 

official statistics, real wages have increased by 38% during this period in Sweden. Using the 

healthcare price index, the whole increase in nominal wages is treated as inflation. In total, 

this speaks in favor of CPI. 

Performing a sensitivity analysis of our results, the total costs increased by 9% at most 

which indicates robust results (see Supplement 2 for details).  

Our study has several limitations. Firstly, some relevant data are lacking. This is the case for 

care given by the municipalities, informal care and intangible costs. Intangible costs, such as 

pain and fatigue, are substantial for RA patients, but are difficult to quantify. As a 

consequence, cost estimates of this kind inevitably underestimate the total effect of the 
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disease on the individual and society. We cannot dismiss the possibility that patients’ quality 

of life may improve with biological drugs, but this has not been within the scope of this 

study. Secondly, data for outpatient care and sick leave were not complete for all years in 

the 1990s, and average values were used, leading to possible over- or underestimation of 

minor importance for the total costs. There is also a risk of overestimation of the role of 

indirect costs using the human capital method and denying the possible friction in the 

labour market. Finally, as is always the case with cost of illness studies, it is not possible to 

state reasons for cost changes or correlation between changes. For example, costs and 

effects may not be affected only by the introduction of biological drugs but also by the 

intensification of treatment with traditional DMARDs in the 1990s. 

To conclude, there is a 32% increase in the total fixed cost of RA between 1990 and 2010, 

inflation-adjusted with the CPI. This suggests that decreased hospitalisation and indirect 

costs have not fallen enough to offset the increasing cost of drug treatment. The benefit of 

biological treatment should be weighed against the considerable costs of biological drugs 

compared to traditional DMARDs. 

 
 
Key Messages: 
 
• The total fixed cost of RA in Sweden increased by approximately a third between 1990 and 

2010. 

• The increase was mainly due to increased direct costs after the introduction of 

biological drugs. 

•  
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TABLES AND FIGURES 

 

Table 1 The included cost domains, respective data sources and years covered. 

Cost domain Years with data Data source 

Direct costs   
Inpatient care 1990-2010 Inpatient care register, 

The National Board of Health and Welfare 
Outpatient care 2000-2010 Regional databases, 

Östergötland County Council, Region Västra Götaland 
and Region Skåne 

Drugs 1991, 1997, 2001 
2000-2010  

Apoteket AB for drugs excluding biological. 
Apotekens Service for biological drugs. 

Indirect costs   
Sick leave 1991, 2001 

2005-2010 
Swedish National Social Insurance Board  
Swedish Social Insurance Agency 

Disability pension  
 
Disability pension, 
newly granted 

1991, 1996, 2002 
2003-2010 
1990-2010 

Swedish National Social Insurance Board  
Swedish Social Insurance Agency 
Swedish Social Insurance Agency  
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Table 2 Inpatient and outpatient care consumption due to RA 1990–2010. Number of patients, 
admissions and hospital days and number of visits to physician. Annual change (%) in brackets  

Year Inpatient care Outpatient care 

 
Patients Admissions Hospital days Physician visits 

1990 7972  12 261  322 207  90 000  
1991 8058 (+1) 12 267 (0) 400 797 (+24) 90 000 (0) 
1992 7703 (-4) 12 063 (-2) 197 925 (-51) 90 000 (0) 
1993 7835 (2) 12 600 (+4) 172 697 (-13) 90 000 (0) 
1994 7455 (-5) 11 257 (-11) 136 752 (-21) 90 000 (0) 
1995 6768 (-9) 10 095 (-10) 114 876 (-16) 90 000 (0) 
1996 6530 (-4) 9618 (-5) 102 783 (-11) 90 000 (0) 
1997 5769 (-12) 8693 (-10) 88 336 (-14) 90 000 (0) 
1998 5236 (-9) 7578 (-13) 75 548 (-14) 90 000 (0) 
1999 4692 (-10) 6867 (-9) 65 309 (-14) 90 000 (0) 
2000 4368 (-7) 6526 (-5) 57 064 (-13) 88 251 (-2) 
2001 4181 (-4) 6153 (-6) 53 129 (-7) 88 139 (0) 
2002 3999 (-4) 5809 (-6) 45 997 (-13) 92 430 (+5) 
2003 3852 (-4) 5167 (-11) 47 578 (3) 92 672 (0) 
2004 3710 (-4) 4980 (-4) 44 601 (-6) 87 096 (-6) 
2005 3562 (-4) 4687 (-6) 38 440 (-14) 84 433 (-3) 
2006 3432 (-4) 4559 (-3) 35 048 (-9) 83 893 (-1) 
2007 3280 (-4) 4486 (-2) 32 497 (-7) 87 856 (+5) 
2008 3118 (-5) 4273 (-5) 28 684 (-12) 89 036 (+1) 
2009 2539 (-19) 3178 (-26) 20 866 (-27) 92 402 (+4) 
2010 2786 (+10) 3424 (+8) 23 362 (+12) 88 091 (-5) 
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Table 3 Disability pensions and sick leave due to RA 1990–2010. Annual change (%) in brackets. 

Year Disability pensions, DPs Sick leave 

 Prevalence Newly granted Days 

1990 10 033  957  1 022 600  

1991 10 033 (0) 945 (-1) 1 001 748 (-2) 

1992 11 279 (+12) 1117 (+18) 1 065 351 (+6) 

1993 11 619 (+3) 1348 (+21) 1 119 623 (+5) 

1994 11 570 (0) 1093 (-19) 1 003 818 (-10) 

1995 11 237 (-3) 863 (-21) 940 828 (-6) 

1996 10 572 (-6) 864 (0) 842 220 (-10) 

1997 10 545 (0) 814 (-6) 769 621 (-9) 

1998 10 029 (-5) 558 (-31) 764 212 (-1) 

1999 9621 (-4) 601 (+8) 907 049 (+19) 

2000 9422 (-2) 750 (+25) 868 994 (-4) 

2001 9308 (-1) 759 (+1) 984 560 (+13) 
2002 9209 (-1) 827 (+9) 1 049 834 (+7) 

2003 8840 (-4) 799 (-3) 1 033 445 (-2) 

2004 8981 (+2) 923 (+16) 1 034 691 (0) 

2005 9048 (+1) 729 (-21) 881 993 (-15) 

2006 8917 (-1) 559 (-23) 742 542 (-16) 

2007 8668 (-3) 569 (+2) 668 499 (-10) 

2008 8297 (-4) 425 (-25) 635 619 (-5) 

2009 7693 (-7) 233 (-45) 583 773 (-8) 

2010 6945 (-10) 143 (-39) 527 106 (-10) 
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Figure 1  

Total annual cost for RA, € million 1990–2010. Costs A) in current prices, B) adjusted to 2010 prices 
with CPI and C) adjusted to 2010 prices with the healthcare price index. 
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Figure 2 The proportion of total costs for RA in 2010 prices represented by each cost type.  
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Supplement 1. Unit costs. 

Kalkan et al. Costs of rheumatoid arthritis 1990–2010: A register based cost-of-illness 
study in Sweden 

 

Unit costs used for calculating total costs are depicted in table 4.  

Table 4 Costs of inpatient and outpatient care, annual income, income per calendar day and 
annual cost of drugs. Current prices €. 

 

€/Inpatient 
day 

€/Outpatient 
visit* 

Average annual 
income, ages 55-65** 

Average income per 
calendar day, all ages*** 

Annual cost of 
drugs, million 

1990 NA 177 17613 54 8 
1991 NA 188 19914 54 8 
1992 265 199 20829 55 8 
1993 278 211 21866 57 9 
1994 290 223 22700 58 10 
1995 302 235 23224 59 10 
1996 314 247 24330 61 11 
1997 346 256 25344 63 12 
1998 377 265 26326 65 11 
1999 409 274 27622 68 12 
2000 440 283 28756 72 27 
2001 472 275 30085 76 35 
2002 506 299 31503 79 40 
2003 541 324 33168 81 54 
2004 575 327 34372 84 78 
2005 609 298 35478 86 96 
2006 644 312 36463 89 115 
2007 678 341 37689 92 136 
2008 713 368 39095 94 156 
2009 713 384 40059 97 177 
2010 660 401 41954 99 198 

 

* Visit to physician at hospital. The total costs of outpatient care include costs for primary care which 
constituted less than 1% of total costs for RA. 
** Including vacation and social fees of 40%. Used for calculating the costs of DP. Weighted average to 
adjust for the larger amount of women in the RA-population. 
***  Including vacation and social fees of 40%. Used for calculating the costs of sick leave. Weighted 
average to adjust for the larger amount of women in the RA-population. 

 



Supplement 2. Sensitivity analysis. 

Kalkan et al. Costs of rheumatoid arthritis 1990–2010: A register based cost-of-illness 
study in Sweden 

A sensitivity analysis was performed changing the assumptions for the cost domains that 

lack data for many years; outpatient care, drugs excluding biological and sick leave. Table 5 

depicts the sensitivity analysis. At most, total costs are increased by 9% which occurs when 

sick leave costs are augmented by 50% (Sens 6).  

Table 5 Sensitivity analysis. Total costs are shown in 2010 prices € after changing assumptions 
(Sens 1-6) for outpatient care, drugs and sick leave that lack data for some of the years. Change 
compared to baseline in brackets (%). 

  
Outpatient care Drugs Sick leave 

 
Baseline Sens 1 Sens 2 Sens 3 Sens 4 Sens 5 Sens 6 

1990 454 443 (-3) 468 (3) 454 460 (1) 454 (0) 495 (9) 
1991 445 435 (-2) 458 (3) 445 450 (1) 446 (0) 481 (8) 
1992 489 480 (-2) 503 (3) 489 495 (1) 486 (-1) 528 (8) 
1993 494 486 (-2) 508 (3) 494 500 (1) 486 (-2) 534 (8) 
1994 480 472 (-2) 494 (3) 480 486 (1) 480 (0) 516 (7) 
1995 459 453 (-2) 474 (3) 459 466 (1) 464 (1) 493 (7) 
1996 447 441 (-1) 462 (3) 447 453 (1) 459 (3) 477 (7) 
1997 453 448 (-1) 468 (3) 453 459 (2) 470 (4) 481 (6) 
1998 450 446 (-1) 466 (4) 450 457 (2) 469 (4) 480 (7) 
1999 463 461 (-1) 480 (4) 463 470 (2) 471 (2) 500 (8) 
2000 482 482 498 (3) 482 489 (1) 492 (2) 518 (7) 
2001 502 502 518 (3) 502 509 (1) 502 (0) 544 (8) 
2002 518 518 535 (3) 519 (0) 525 (1) 510 (-2) 564 (9) 
2003 535 535 553 (3) 537 (0) 542 (1) 526 (-2) 581 (9) 
2004 577 577 595 (3) 581 (1) 584 (1) 566 (-2) 624 (8) 
2005 591 591 607 (3) 596 (1) 598 (1) 591  632 (7) 
2006 597 597 614 (3) 603 (1) 604 (1) 597  632 (6) 
2007 607 607 625 (3) 614 (1) 613 (1) 607  639 (5) 
2008 604 604 623 (3) 612 (1) 611 (1) 604  634 (5) 
2009 605 605 626 (3) 615 (2) 612 (1) 605  634 (5) 
2010 598 598 618 (3) 608 (2) 605 (1) 598  624 (4) 

 
Sens 1: 45000 outpatient visits in 1990, linear trend is assumed to 90000 in 2000. 
Sens 2: 50% more outpatient visits throughout the period. 
Sens 3: Drugs excl. biological doubled in 2010, a linear trend is assumed between 2001 and 2010. 
Sens 4: 50% increased drug costs, excluding biological, throughout the period. 
Sens 5: A linear trend is assumed for years missing sick leave data. 
Sens 6: 50% increased sick leave costs throughout the period. 
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