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Abstract 

Objective: In Sweden, reports indicate surprisingly large regional variation in prescription of 

biological drugs, despite a growing number of clinical studies describing their beneficial effects and 

guidelines by professional organizations and agencies. Our objective was to ascertain whether there 

is also variation between individual rheumatologists in prescribing biologicals to patients with 

rheumatoid arthritis (RA) and to evaluate reasons  for treatment choices.  

 

Methods: Ten hypothetical patient cases were constructed and presented to 26 rheumatologists in 

five regions in Sweden. The cases were based on actual cases and were thoroughly elaborated by a 

senior rheumatologist and pre-tested in a pilot study. The respondents were asked whether they 

would treat the patients with a biological agent (YES/NO) and to explain their decisions. 

 

Results: The response rate was 26/105; 25%. Treatment choices varied considerably between the 

rheumatologists, some prescribing biologicals to 9/10 patients and others to 2/10. In five of the ten 
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hypothetical cases, approximately half of the respondents would prescribe biologics. No regions 

with particularly high or low prescription were identified. Both the decision to prescribe biologics  

as well as not to prescribe were primarily motivated by medical reasons. Some rheumatologists also 

referred to lifestyle-related factors or social function of the patient. 

Conclusion: The choice of initiation of biologics varied substantially among rheumatologists 

presented with hypothetical patient cases, and there were also disparities between rheumatologists 

practising in the same clinic. Treatment choices were primarily motivated by medical reasons. This 

situation raises concerns about a lack of consensus in RA treatment strategies. 

Introduction 

Over the last decade, the use of biological drugs for patients with rheumatoid arthritis (RA) has 

increased rapidly (1). A number of randomized controlled trials have shown that biologicals reduce 

disease activity and improve quality of life (2). However, recent studies have indicated that similar 

effect might be achieved by traditional disease-modifying antirheumatic drugs (DMARDs), at a 30-

40 times reduced cost (2-3).  

A number of studies have demonstrated regional variations in the prescription of biologicals (5-7).  

In Sweden, twice as many RA patients per capita receive biologics in regions with high prescription 

compared to regions with low prescription (8). The health care in Sweden is universal and publicly 

funded and physicians receive their salary regardless of performance (e.g. number of patient visits 

or prescriptions). There are no restrictions on the use of biologics, and it is usually up to the 

physician to decide whether a patient should be treated with these agents.  

The regional variations in prescription indicate a suboptimal use of biologicals and inequities in the 

distribution of healthcare. As other studies have indicated that differences at the regional level 
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might obscure differences at the individual or departmental level (9), it is of value to obtain 

increased knowledge about potential individual variations in prescription. Essentially no studies in 

Sweden have analyzed variations in practice among individual rheumatologists. The objective of 

the present study was to determine whether there are individual differences among rheumatologists 

regarding prescription of biologics for patients with RA, and, to elucidate reasons for possible 

variations.  

Methods 

This study represents a part of a three-phase project with the overall goal to characterize the general 

prescription practices to patients with RA. We have chosen to study the choice between traditional 

DMARDs and biologics, disregarding which specific biological agent that were used. We 

conducted a longer interview with rheumatologists and presented them to ten hypothetical patient 

cases in order to investigate possible differences in the choice of treatment in identical cases. The 

study protocol was approved by the regional ethical review board in Linköping (2013/240-31). The 

interview methodology has previously been described in  detail (10). 

Potential participants were selected through a combination of purposive and  random sampling 

techniques. We deliberately excluded physicians who were not specialists in rheumatology and 

included senior rheumatologists that were members of the Swedish Society for Rheumatology, 

assuming this would increase the likelihood that the participants were familiar with RA care. This 

approach rendered that 105 rheumatologists from five university hospitals were invited and 

contacted by e-mail. Expert interviews were conducted with 26 rheumatologists. Informed consent 

was obtained from the participants and they were informed about how the collected data would be 

analysed and presented.  

Patient cases  
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Ten written hypothetical patient cases were sent to the rheumatologists one week before the 

interview (Table 1). All cases described patients who were diagnosed with RA according to the 

2010 ACR/ EULAR classification criteria but differed with regard to age, work status, smoking 

behaviour, disease progression, laboratory and clinical values, comorbidities, and previous 

treatments. The ten cases were thoroughly elaborated by a senior rheumatologist  and described RA 

patients who potentially could be prescribed biologics or other treatments, and in no case was the 

choice of treatment too obvious. The  cases were tested in a pilot study  with three senior 

rheumatologists, and minor changes were made in the patient descriptions according to their 

suggestions.  

The rheumatologists in our study were asked how they would treat the hypothetical patients; 

whether they would prescribe a biological agent (YES/NO), and the motive for their decisions.  

Results 

Participating rheumatologists 

In total,  105 senior rheumatologists were contacted, and 26 of them (15 women ,11 men) agreed to 

participate (Table 2). The respondents were comparable to non-respondents in terms of age and sex, 

but a slightly higher proportion of the respondents had  a doctoral degree. Main reasons for not 

participating were lack of time, parental leave or retirement.  

Treatment decisions for patient cases 

Table 3 presents the physicians’ prescription decisions for the patient cases. The individual choices 

varied substantially, some selecting biologics for 9/10 patients and others for 2/10. From 8% to 

100% of the rheumatologists indicated that they would prescribe biological drugs to specific patient 

cases.  



Individual variations in RA-treatment 
 

5 
 

There was no case in which none of the respondents would prescribe biologics, and for Patient 3, all 

respondents would prescribe biologics. Also, for Patients 1 and 4,  the majority of the respondents 

(92% and 85%, respectively) stated that they would prescribe biologics. Further, approximately half 

of them indicated that they would prescribe biological agents to five of the ten cases (Patient 2, 5, 6, 

8, and 10), whereas only a few stated they would choose biologics for Patient 7 and 9. 

Some clustering of rheumatologists recommending prescription of high or low levels of biologics in 

each included region was noted, although respondents from all regions appeared throughout the 

prescription spectrum. For example, the ten respondents with highest level of prescription were 

represented in all five regions.  

Characteristics of prescribers 

There were no significant differences (p>0.5) in terms of age, sex, time in practice and having a 

doctoral degree or being active in research or guideline development between the 10 respondents 

indicating that they would prescribe biologics to the largest number of patient cases and the 10 

stating that they would prescribe to the least number of patient cases. 

Reasons for treatment decisions  

Both the decision to prescribe biological agents and the choice to give other treatments were 

primarily motivated by medical reasons described in the patient cases (Table 3b). A good response 

to ongoing treatment was often used as motivation for not introducing biologics (Patients 7 and 9). 

For patients who had not previously received triple therapy, most respondents,  not choosing 

biologics, explained that they first wanted to try traditional DMARDs (Patient 2, 5, 6, 7, 8, and 10). 

DAS28 was not predictive of biologic prescription. 

There were differing opinions regarding the patient with squamous cell carcinoma (number 5), 

where half of the rheumatologists recommended restriction of biologics due to the cancer, while the 
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rest  felt that considerable time had passed since the carcinoma surgery. Some rheumatologists also 

referred to patients age, lifestyle-related factors or social function. Several respondents said that 

they would ask smokers to quit smoking before initiating biologics, since smoking could reduce the 

effect of biologics. The social function mentioned most often was the patient’s occupation. For 

example, several respondents indicated that they would prescribe biologics for the dentist (Patient 

2) in order to prevent future bone erosions, considering the current condition of the patient and the 

fact that she required use of her hands in her occupation.  

Discussion 

Treatment choices varied considerably between the rheumatologists, some prescribing biologicals 

to 9/10 patients and others to 2/10. To our knowledge, our study is the first to examine differences 

in prescription of biologicals between individual rheumatologists in a Swedish setting. In five of ten 

hypothetical cases, approximately half (46–62%) of the respondents suggested prescription of 

biologics. Hence, for similar patients, the chance of being prescribed a biological agent would have 

been approximately 50% depending on which rheumatologist they had consulted.  

 

We used written patient cases to investigate rheumatologists’ preferences in prescribing biological 

agents for RA patients. Such cases have previously been used to evaluate practice procedures (11-

12), although the validity of this approach has been criticized, particularly with respect to the extent 

to which the preferences correspond to actual behaviour (13). Prescription choices in clinical 

practice often require extensive information and a stepwise approach, while case simulations 

provide limited information and ask for a straight decision. For instance, the cases do not specify 

patient’s preferences and coping style, physician’s global assessment, which joints that were 

affected and their chronicity, dosage and administrative route of methotrexate, all of which could be 
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of importance for treatment choice. The yes/no answer concerning prescription of biologics might 

overestimate the difference in opinion, especially when evaluating borderline cases. Alternative 

ways to monitor prescription choices include electronic medical records (EMRs) or clinical 

registries, although these strategies might entail limited data sets and reporting bias.  

Written case simulations are convenient to use, since they ensure that all participants receive the 

same information and  enable direct comparisons. We tested the validity of our approach in a small 

pilot study, and, based on those results, we made minor changes in the patient descriptions.  

 

Previous research on treatment variation in healthcare has revealed a number of explanatory factors, 

such as  perceived  differences in evidence differences in resources and/or environmental 

constraints, local context and traditions as well as different characteristics of individual physicians 

(14). Disparities have been shown between the guidelines for RA treatment developed by the 

European League against Rheumatism (EULAR) and corresponding national guidelines  in the 

various European countries, and this reflects disparities in the clinical practice (15). The Swedish 

national guidelines follow the “overarching principles” of EULAR, but  offer a significant degree of 

flexibility in shared decision-making with individual patients (15).  

Pease et al. (6) found that different countries vary with respect to patient characteristics at initiation 

of biological therapy, and this is line with the present study. However, the rather small size of our 

sample, limits extrapolation of the results and hence it would be interesting in future research to 

include a larger number of respondents. In addition to university hospitals, further investigations 

should include secondary care hospitals since academic rheumatologists might be more compliant 

with guidelines and/or more prone to test innovations.  
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Swedish national health care policy prescribes equal care throughout the country. The differences in 

prescription of biologicals between respondents working at the same clinic  presented in this study, 

suggests that some patients are being undertreated, whereas others are being overtreated, both 

scenarios indicating improvement possibilities. The fact that DAS28 was not predictive of biologic 

prescription is interesting, since most recommendations are based on DAS28levels. This implies a 

need for research to standardize the relevant recommendations and guidelines for RA, in addition to 

further studies of disparities in RA treatment. 
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Table 1. Patient cases at last visit to rheumatologist specifying demographics, disease description, and 

previous treatments 

1 • Anne, age 46 years, current smoker, works part time as a 
saleswoman  

• Seropositive RA for 3 years, well-controlled type II diabetes, no other 
diseases  

• Anti-CCP+, moderate level  
• MTX + SSZ + HCO the past year, NSAIDs when needed, no cortisone 

• DAS28 decreased over past year from 5.4 to 4.2 = 
moderate EULAR response 

• 3 tender and 3 swollen joints, ESR 14, VAS 65  
• Minor x-ray changes in wrists, some progression 

over past year 
• HAQ decreased from 0.6 to 0.4 over the past year 

2 • Marita, age 63 years, non-smoker, works full time as a dentist  
• Seropositive RA for 7 years, no other diseases  
• Anti-CCP+, low level  
• MTX + 5 mg prednisolone when needed over past  4 years, NSAIDs 

when needed 

• DAS28 decreased since 1 year from 4.6 to 3.8 = 
moderate EULAR response  

• 2 tender, 2 swollen joints, ESR 10, VAS 69  
• Moderate x-ray changes in wrists, some        

progress over past year 
• HAQ unchanged 0.4 over past 2 years 

3 • Michael, age 39 years, non-smoker, works full-time as CEO of a listed 
company  

• Seropositive RA for 5 years, no other diseases 
• Anti-CCP+, low level  
• MTX + SSZ + HCO  over past 2 years, NSAIDs when needed, no 

cortisone 

• DAS28 decreased last year from 6.5 to 4.4 = 
moderate EULAR response  

• 4 tender and 4 swollen joints, ESR 10, VAS 69  
• Moderate x-ray changes in wrists and ankles, 

some progress over past year 
• HAQ decreased from 0.5 to 0.4 over past year 

4 • Ylva, age 57 years, non-smoker, works part time (75%) as a teacher  
• Seropositive RA for 3 years, moderate heart failure (NYHA class II), 

no other diseases 
• Anti-CCP+, medium level  
• MTX + SSZ + HCO over past year, no cortisone 

• DAS28 decreased over past year from 6.8 to 5.6 = 
moderate EULAR response  

• 8 tender and 7 swollen joints, ESR 26, VAS 73  
• No x-ray changes  
• HAQ increased from 0.8 to 1.1 

5 • Olof, age 76 years, non-smoker, former bank director  
• Seronegative RA for 10 years, surgery 1999 for squamous cell 

carcinoma of the nose, no other diseases 
•  Anti-CCP+, low level  
• Previous MTX stopped due to side effects, over past year SSZ + 5 mg 

prednisolone and NSAIDs when needed 

• DAS28 decreased last year from 6.1 to 4.9 = 
moderate EULAR response  

• 8 tender and 8 swollen joints, ESR 11, VAS 62  
• Serious x-ray changes in shoulders, knees, and 

hips, hip replacement 2 years ago  
• HAQ decreased from 1.5 to 1.4 over past year 

6 • Signe, age 28 years, non-smoker, works as a nanny, 50% sick leave        
for past 8 months  

• Seropositive RA for 2 years, no other diseases  
• Anti-CCP+, high level  
• MTX+ a daily dose of 7.5 mg prednisolone over the past year 
 
 

• DAS28 decreased over past year from 5.5 to 3.2 = 
EULAR good response  

• 3 tender and 3 swollen joints, ESR 7, VAS 32  
• Minor x-ray changes in fingers, wrists with some 

progression over last 6 months  
• HAQ decreased from 0.6 to 0.4 over past year 

7 • Bengt, age 69 years, current smoker, former train driver 
• Seropositive RA for 15 years, well-regulated BP with antihypertensive 

treatment, no other diseases  
• Anti-CCP negative  
• MTX + prednisolone when needed over past year, NSAIDs when 

needed  

• DAS28 decreased last year from 4.4 to 3.2 = EULAR 
good response  

• 5 tender and 5 swollen joints, ESR 5, VAS 17  
• Moderate arthritic changes in hands and 

shoulders  
• HAQ increased from 0.8 to 1.0 over past year 

8 • Peter, age 56 years, non-smoker, works full time as a journalist  
• Seropositive RA for 6 months, no other diseases 
• Anti-CCP+, high level  
• MTX over past  6 months, cortisone 

• DAS28 decreased from 5.9 to 4.7 = moderate 
EULAR response  

• 6 tender and 6 swollen joints, ESR 26, VAS 29  
• Minor x-ray changes in MCP and PIP joints  
• HAQ unchanged at 0.4 since onset 

9 • Stina, age 49 years, non-smoker, works full time as a resident • DAS28 decreased over past year from 4.2 to 2.9 = 
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physician  
• Seropositive RA for 3 years, no other diseases  
• Anti-CCP negative 
• MTX + SSZ + HCO + low dose prednisolone when needed over past 

year  

EULAR good response  
• 3 tender and 3 swollen joints, ESR 9, VAS 18  
• Minor x-ray changes in some PIP joints and wrists  
• HAQ decreased from 0.6 to 0.4 over past year  

10 • Ritva, age 58 years, non-smoker, works as a nurse, 50% sick leave 
over past 6 months  

• Seropositive RA for 6 months, no other diseases  
• Anti-CCP+, medium level  
• MTX for past 6 months, NSAIDs when needed, cortisone 
 

• DAS28 decreased from 6.4 to 5.2 = moderate 
EULAR response  

• 6 tender and 5 swollen joints, ESR 30, VAS 57  
• No x-ray changes  
• HAQ decreased from 0.7 to 0.5 over past year 

Drugs: MTX: methotrexate; SSZ: sulfasalazine, Salazopyrin; HCO: hydroxychloroquine; NSAID: non-steroidal anti-inflammatory 

drug. Laboratory values: anti-CCP:  anti-cyclic citrullinated peptides, antibodies present in the majority of patients with RA. Clinical 

values: DAS-28: Disease Activity Score; HAQ: Health Assessment Questionnaire index; ESR: erythrocyte sedimentation rate, used 

to measure the level of inflammation; VAS: visual analogue scale, used to measure the level of pain.  

 

Table 2. Characteristics of the 26 participating rheumatologists 

 Respondents N (%)  Non-respondents N (%) 

Female  15 (58) 47 (59) 

Mean age in years (range) 53 (41–68) 52 (35-75) 

Years in practice    

    1–10 3 (12)  

    11–20 10 (38)  

    21–30 6 (23)  

    30+ 7 (27)  

   

Doctoral degree in medicine 22 (85) 60 (76) 

Active in research 19 (73) 50 (63) 
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Table  3a. The rheumatologists’ choice of drug treatment for the different patient cases   

Rheumat

ologist 

no. 

Patient case no. Number of 

cases that 

would be 

prescribed  

biologicals Region 

3 1 4 6 10 8 5 2 9 7 

1 x x x x x x x x x  9 D 

2 x x x x x x x x  x 9 C 

3 x x x x x x x x x  9 B 

4 x x x x x x x x   8 C 

5 x x x x x x x x   8 C 

6 x x x x x x  x  x 8 C 

7 x x x x x x  x   7 C 

8 x x x x x x x    7 E 

9 x x x x x x x    7 B 

10 x x x x  x   x  6 A 

11 x x x x x x     6 E 

12 x x x x x   x   6 C 

13 x x x x  x  x   6 B 

14 x x x  x x  x   6 B 

15 x x  x x x  x   6 B 

16 x x  x x x  x   6 A 

17 x x x  x  x    5 E 

18 x x x    x  x  5 A 

19 x  x  x  x    4 D 

20 x x x    x    4 E 

21 x x x    x    4 E 

22 x x x    x    4 D 

23 x x  x       3 A 

24 x x x        3 A 

25 x x x        3 D 

26 x      x    2 D 

Percent 

that would 

prescribe 

biologicals 

100 92 85 62 62 58 54 46 15 8 

   

X = yes, would prescribe biologicals. 
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Table 3b. Reasons for the choice of drug treatment 

Case Example quotes from rheumatologists choosing biologicals (YES) or other drugs (NO) 

1 
YES: The first case was... the kind of patient I encounter every now and then. I think she should definitely have 
biological treatment. She has poor prognostic factors, she is already on triple therapy, and, despite that, she is 
still not in remission and she also has X-ray changes, the latter aspect being most important. The only 
contraindication to biologicals is that she smokes, which means somewhat lower effect of biological treatment 
and therefore I would try to convince her to quit. (R25) 

NO: The first patient is not an obvious case for biological treatment at this stage. I would certainly consider an 
additional drug, for instance replacing the current treatment with Arava, if she didn’t have hypertension, 
which is not mentioned in the case description, because Arava can affect blood pressure. Considering that she 
is 46 years old, a non-reproductive age, I would suggest Arava, which might be successful in this type of 
patient, and I would continue to monitor her, of course, and if that drug didn’t have a satisfactory effect, it 
might be appropriate to give her a biological drug. (R26) 

2 
YES: Yes, she should probably have biologicals, because she is anti-CCP positive… There are several risk factors 
that have an impact. Yes, and considering that there has been progression of x-ray changes over the past 
year... it's possible that some [physicians] would choose triple therapy, but I still think that ... biologicals have 
the best effect on X-ray progression. (R12) 

NO: She is rheumatoid factor positive and anti-CCP positive. She has swollen joints despite methotrexate and 

works full time as a dentist, an occupation that requires the use your hands ... She has progression of x-ray 
changes. Well, there are different alternatives in this case. As I see it, one approach would be to give her triple 
therapy, but if that treatment didn’t lead to a fairly rapid response, I would switch to biological treatment. But 
in her case, I think I would try triple therapy first. (R11) 

3 
YES: Yes, there’s no doubt about it, he should have biological treatment. He’s been on triple therapy for a 
long time, and yet he has moderate RA activity. He has several swollen and tender joints, but still works full 
time. He has poor prognostic factors with regard to both x-ray changes and anti-CCP changes. Yes, he should 
have biologicals. (R11) 

4 
YES: I think that I would prescribe biologicals. She still has a fairly high level of RA activity even though she’s 
on triple therapy, so I think I would do that. There are no x-ray changes, but despite that I’m convinced that 
she should definitely be treated with biologicals. (R18) 

NO: Yes, I think that she is so ill that she probably needs biologicals, but ... I would probably investigate that 

heart failure first, before initiating treatment with a biological. But she has to have some kind of treatment, 
maybe only steroids, but she must have treatment for her joints, you know, because she has high RA activity. 
I would probably add steroids and investigate her heart. (R13) 

5 
YES: Well, this patient is fairly active, so I would probably prescribe biologicals, but I would choose something 
besides anti-TNF for this patient... because of his age and ... he has had squamous cell carcinoma, which is 
easy to monitor, so... I would say a biological but not anti-TNF. (R17) 

NO: Before adding biological treatment, I would probably try another traditional DMARD. He has had cancer 
and is a little older, and you should be a bit careful with elderly patients, because some of them can’t tolerate 
biologicals, they get more infections. So I would try some other treatment first. (R6) 

6 
YES: She’s taking quite a lot of cortisone... she has disease progression, she is 28 years old... she has had RA 
for only two years, and yet x-ray changes have already begun. Yes, I would prescribe biologicals.(R23) 

NO: Currently, I'd probably modify the treatment, even though she has had RA for only a short time, and she 
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is young ... Given the DAS28 and status of her joints, I would probably wait a while with biologicals, if I had to 
decide myself. (R8) 

7 
YES: He has five swollen and five tender joints. He is responding well to treatment, but he also has arthritic 
changes and is still not quite good ... having five swollen joints is a bit too much, and he has arthritic changes. 
I would prescribe anti-TNF, because he still has active disease (R6). 

NO: In the first place, I would add Salazopyrin. He is only on methotrexate, and other treatment alternatives 
haven’t been exhausted, and his condition isn’t all that bad the way I understand it. His disease activity has 
decreased to the low level of 3.2, and he has eight arthritic changes, which doesn’t sound like a terrible 
situation (R10). 

8 
YES: Despite everything, I think he does have considerable disease activity. ESR at 26 ... and six swollen joints, 
so yes, he should probably be prescribed TNF alpha inhibitors. (R8) 

NO: At present, I would certainly give him cortisone. If he has six swollen and six tender joints, give him 
cortisone at least during a transition period. Then I would optimize with Salazopyrin and follow up for three 
to four months, and if the results aren’t satisfactory after that, then I would prescribe biologicals. (R26) 

9 
YES: I'm tempted to give in and give her biologicals. She still has residual arthritis, she has x-ray changes, and 
she has continued to need cortisone over the past year, so I think I would prescribe biologicals. (R18) 

NO: I think I would continue with this treatment, although that depends quite a bit on how the patient ... She 
is a resident physician and might have extensive opinions of her own and want something biological ... so 
that... but considering the parameters presented here, I think I would continue the current treatment. She is 
responding well, a fairly low level of inflammation, so I would probably not prescribe biologicals for this 
patient. (R12) 

10 
YES: Anyway I think she's got quite a lot of [RA activity] anyway. So I think I would prescribe biologicals, even 
if she’s had RA for only a short period. Compared with the previous patient, there are differences in DAS28 
and laboratory values and joint status. I would start her on biological treatment. (R8) 

NO: I'd give her a triple therapy first. She has no x-ray changes, and I would try some traditional treatment 
first before giving her biologicals. (R24) 
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