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Abstract 
 
Introduction: There is no consensus amongst patients and healthcare professionals about how 
to measure important adverse effects of glucocorticoids (GCs) that includes the patient’s 
perspective. The OMERACT GC Impact working group sought to identify the domains of greatest 
importance to both patients and healthcare professionals for use in a proposed core outcome 
set. 
 
Methods: Patients and healthcare professionals participated in a Delphi consensus exercise to 
rate the importance of previously identified candidate domains. Those deemed critical to include 
by at least 70% in both groups, after three rounds of a Delphi exercise were identified as meeting 
consensus. All participants were asked which additional domains should be measured in all trials 
in a final survey; those domains selected by more than 70% of all participants were added, 
resulting in a final list of potential core domains. 
 
Results: In total, 363 people (295 patients and 68 healthcare professionals) participated in the 
Delphi process. The final list of potential core domains included: bone fragility, diabetes, eye 
problems and/or changes in vision, high blood pressure, infection, osteonecrosis, mood 
disturbance, fatigue, sleep disturbance, weight. 
 
Conclusion: The 10 domains identified through this exercise informed the proposed core domain 
set of GC effects to be considered for use in future clinical trials involving GCs. This core domain 
set was endorsed at the OMERACT 2020 virtual workshop. 
 
  



Introduction 
 
Glucocorticoid (GC) therapy is used for many rheumatic and musculoskeletal diseases. GCs have 
many adverse effects including infection, diabetes and fracture as well as patient reported 
adverse effects that may be more difficult to measure such as sleep disturbance, thin skin and 
easy bruising [1] . Clinical trials are investigating ways to reduce the cumulative dose of GCs, and 
define novel GC dosing regimens, so the need for ways to consistently identify and measure 
adverse effects of GCs has gained relevance, particularly for GC effects of greatest importance to 
patients. The Outcome Measures in Rheumatology (OMERACT) GC Impact Working Group (WG) 
aims to (1) define a research agenda in the context of previous and ongoing work on the medical 
monitoring and measurement of GC adverse effects and (2) develop a core outcome set of GC 
effects for the use in future clinical trials involving GCs using OMERACT methodology [2-4]. 
 
The GC WG has previously completed systematic literature reviews [2, 5] and performed in-depth 
qualitative analyses [6-8] and survey studies [9, 10] with individuals with a range of rheumatic 
diseases to further understand patient perceptions of GC effects and identified multiple potential 
domains.  The systematic literature review looking into the effect of GC from patients’ 
perspective identified four overarching themes: (1) physical symptoms, (2) psychological 
symptoms, (3) participation and (4) contextual factors [5]. Domains identified from this and the 
prior systematic literature review, the qualitative analyses and survey studies were collated, 
resulting in 63 candidate domains categorized according to these themes for consideration. 
 
A Delphi exercise was conducted to facilitate consensus on the candidate domains for use in a 
final core domain set that was proposed and endorsed at the OMERACT 2020 virtual workshop 
[11]. Here, we describe the methodology and results of the Delphi exercise underlying this core 
domain set. 
 
Methods 
 
The OMERACT GC WG, comprised of clinicians and researchers, a patient research partners 
(PRPs) and methodologists from the USA, Australia and UK, oversaw the development, 
management and analysis of the Delphi exercise to build consensus using OMERACT 
methodology [4, 12, 13].  Two stakeholder groups were invited to participate: 1) people with 
rheumatic disease; and 2) healthcare professionals (clinicians and/or researchers). Clinicians and 
researchers with relevant publications, members of research groups related to rheumatic 
diseases where GCs are commonly used and professional colleagues of the OMERACT GC Impact 
working group were also invited to participate. Patients over 18 years of age with experience 
with glucocorticoids were invited to participate in the Delphi exercise through patient support 
and advocacy group communications (Creaky Joints, Dragon Claw, the OMERACT Patient 
Research Partner network, PMRGCAuk, Vasculitis Oz and Vasculitis UK). Clinicians involved in the 
study were also able to invite patients to participate in the study.  
 
Approval from local ethics committees was obtained both in the United States of America 
(Hospital for Special Surgery, New York ID 2019-0215) and Australia (Central Adelaide Local 



Health Network, South Australia HREC/18/CALHN/184). Consent and the three rounds of the 
Delphi exercise were completed using DelphiManager, hosted and administered via the 
University of Liverpool, United Kingdom (https://www.comet-initiative.org/delphimanager/). 
 
All survey respondents provided age, sex, and country of residence. Characteristics collected 
from PRPs included the disease treated with GCs, and glucocorticoid dosing and duration. 
Clinicians/researchers additionally provided their clinical specialty and professional research 
field.  All participants were asked to rate candidate domains based on importance as a mandatory 
domain for all future clinical trials involving glucocorticoids on a scale of 1 to 9 (1-3: not 
important, 4-6: important but not critical, 7-9: critical). At the end of round 1, participants were 
invited to propose additional candidate domains for consideration. 
 
In rounds 2 and 3, participants were provided both their response to each domain from the 
previous round and the average score from all other participants. They were then asked to rate 
the domain again. Following round 3, domains were considered nominated for the core domain 
set if more than 70% of patients and more than 70% of clinicians/researchers rated the domain 
as “critical”. In contrast, domains could be removed from the subsequent round if more than 70% 
of participants from each stakeholder group rated it “not important”. Results of each round, 
including summary statistics, were reviewed by the OMERACT GC WG to identify domains that 
could be added to the core domain set, combined with other similar domains, or removed. 
 
Following review of the third Delphi round results by the WG, it was evident that some aspects 
of the patient experience that featured prominently in prior qualitative work were not 
represented in the core domain set. In some cases, a domain was identified as “critical” by more 
than 70% of one group of collaborators, but not by another. 
 
As noted in the 2018 OMERACT GC workshop [3], novel methodology would be needed to ensure 
the core domain set reflected observations from the qualitative work and adequately captured 
the patient’s experience and life impact of glucocorticoids. After the third round of the Delphi, 
the OMERACT GC working group in conjunction with OMERACT leadership and OMERACT 
methodologist, noting the surprising lack of patient reported and life impact domains in the 
selected domains, and the participant group differences in the third Delphi round results, chose 
to pursue a final survey.  
 
A final survey round was conducted using candidate domains from the third Delphi round that 
had average scores in patient and clinician/researcher groups of 4-6 (important but not critical). 
The final survey was conducted online via Google Forms. All participants who participated in the 
original Delphi process were invited to take part in this final survey regardless of participation in 
rounds 1-3. There were two components to this survey. Firstly, participants were asked whether 
they agreed that bone fragility, diabetes, eye problems and/or changes in vision, high blood 
pressure, infection and osteonecrosis were “very important to be measured in all future clinical 
trials involving GCs”. These domains had already met the consensus threshold for inclusion as 
potential core domains after the third round of the original Delphi process. Secondly, participants 
were asked to select whether each domain should be measured in “every”, “some” or “no” future 
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clinical trials involving GCs. If at least 70% of all participants (PRPs and clinician/researchers 
combined) stated that a domain should be measured in “every” trial, and there was at least 50% 
agreement within each group, the domain was added to the list of potential core domains.  
 
Results 
 
Demographics 
Four hundred and thirteen individuals (339 patients and 74 clinicians/researchers) registered for 
the first round of the Delphi exercise March 2018 – Feb 2019. Of the 293 patients who completed 
round 1 of the Delphi exercise, 247 (84%) were female, the majority (89%) were at least 45 years 
of age and 183 (62%) were taking glucocorticoids at the time of survey completion. The survey 
was conducted in English; 121 (41%) were residing in the US, 117 (40%) in the UK and 37 (13%) 
in Australia (Table 1). The patients who participated had lived experience of a broad range of 
rheumatic diseases, including inflammatory arthritis (29%), vasculitis (40%), and connective 
tissue disease (23%). 
 
Of the 74 clinicians/researchers, 68 (92%) completed the round 1 survey; 30 (44%) were female, 
most were rheumatologists (52/68, 76%) (Table 1). Of the 293 PRPs who completed round 1, 140 
(48%) completed round 2. Of the 68 clinicians/researchers, 53 (78%) completed round 2. Similar 
to round 1, PRPs were predominantly female (84%), over 45 years of age (91%) and living in the 
US (31%), UK (49%) or Australia (12%). There were no substantive differences in demographics 
of patients and clinicians/researchers identified for those registered for round 1 and 2 
(Supplementary Table 1). Round 3 was completed by 123 of the 140 (88%) PRPs, and 45 of the 
53 (85%) of clinician researchers. 
 
Delphi results 
A full list of the candidate domains can be found in Supplementary Table 2.  
 
The full list of domains that had met consensus criteria and were rated by collaborators after the 
third round were bone fragility, diabetes, eye problems and/or changes in vision, high blood 
pressure, infection, osteonecrosis, and making the condition noticeably better (Table 2). All were 
mapped to the Pathophysiological Manifestations Core Area of the OMERACT Filter [14]. Notably, 
a number of patient-reported outcomes prominent in the qualitative work conducted and highly 
rated in the Delphi exercise, did not meet consensus criteria for inclusion (Table 2). Domains 
mapping to the Core Area of “Pathophysiological Manifestations” tended to outrank domains 
mapping to the Core Area of Life Impact for both patients and clinicians. Additionally, there was 
disparity in ranking of some Life Impact domains. For example, clinicians/researchers highly rated 
depression and low mood whereas the patient group did not overall, and patients highly rated 
fatigue whereas the clinician/researcher group did not overall (Table 2). 
 
Final survey 
119 patients and 49 clinicians/researchers took part in the final survey. Of the 119 patients 
participating in the final survey, 101 (85%) were female. Similar to previous rounds, most patients 
were currently taking glucocorticoids (76/119, 64%) and were from the UK 61/119, 51%), US 



(34/119, 29%) and Australia (17/119, 14%). Of the 49 clinicians/researchers, 18 (37%) were 
female and 37 (77%) were Rheumatologists. 
 
There was 100% patient agreement (119/119) and 48/49 (98%) clinicians/researcher agreement 
on inclusion of the set of domains identified by consensus from Round 3. In the final survey, 
weight gain and increase in appetite now met the consensus threshold; 74% of PRPs and 73% of 
clinicians/researchers indicated that this domain should be measured in every future clinical 
trials. Depression or low mood met the threshold criteria for patient responses (73%) but was 
marginally below the threshold in the clinician/researcher stakeholder group (69%). This domain 
was selected by 127/168 (72%) of all participants and therefore was included in the potential 
core domain set.  
 
There was discordance between stakeholder groups on some outcomes (table 3); a high 
proportion of patients voted that fatigue (87%) and sleep disturbance (81%) should be measured 
in all future clinical trials compared with 57% of clinicians/researchers for both these domains. 
Fatigue was selected by 127/168 (76%) of all participants and sleep disturbance was selected by 
124/168 (74%) of all participants, and therefore both these domains were put forward for the 
potential core domain set. Although 118/168 (70%) of all participants rated symptoms related to 
withdrawal from steroids to be measured in all trials, just making it over the threshold, less than 
50% (23/49, 47%) of clinician/researchers agreed, therefore this domain was not included in the 
final set.   
 
 
Proposed core domain set 
The results of the Delphi and the final survey were combined for review. Following review of the 
proposed core domain set by the OMERACT GC Impact working group, the domain making the 
condition noticeably better was not included in the final core domain set. The Core Domain Set is 
intended for use in clinical trials in the context of treatment of disease(s), and measurement of 
disease activity will already be included in these trials. Domain names were additionally refined 
to reflect shared common terminology amongst patients and clinicians/researchers. 
 
The core domain set that was proposed at the OMERACT 2020 virtual workshop included: bone 
fragility, diabetes mellitus, eye problems and/or changes in vision, infection, high blood pressure, 
osteonecrosis, mood disturbance, fatigue, sleep disturbance and weight (Figure 1) [11]. These 
were endorsed with working definitions; consensus definitions were subsequently developed in 
accordance with OMERACT methodology [15]. 
 
 
Discussion 
 
Clinical trials of new therapies and treatment strategies in inflammatory rheumatic diseases 
often consider the ability to reduce glucocorticoid exposure as glucocorticoid treatment-related 
toxicity remains a critical clinical issue. Using a Delphi approach to achieve consensus amongst 
PRPs, clinicians and researchers, we identified a set of candidate core outcomes related to the 



effects of GC therapy that are of most importance to patients and healthcare professionals. This 
led to a proposed core domain set including: bone fragility, diabetes, eye problems and/or 
changes in vision, high blood pressure, infection, osteonecrosis, mood disturbance, fatigue, sleep 
disturbance, and weight.  
 
The OMERACT GC Impact Group has a unique focus within OMERACT, as we examine outcome 
measurement in relation to a therapeutic agent rather than a specific disease.  Although we 
identified a core set of outcomes which met OMERACT consensus criteria at the end of round 
three (the original intended end point for the Delphi process), the results incompletely reflected 
the patient experiences of glucocorticoid that were prominent in the qualitative work, which had 
informed the selection of candidate domains included in the Delphi exercise.  
 
We observed that in general, domains mapping to the Core Area of “Pathophysiological 
Manifestations” tended to outrank domains mapping to the Core Area of “Life Impact”. This was 
the case both for patients and clinicians. The difficulty in disentangling the life impact of 
glucocorticoids versus that of disease may have influenced these rankings. However, in the 
clinical trial context, for measurement of common outcomes (as opposed to adverse effects in 
traditional safety reporting), causal attribution is not necessarily required to make a valid 
comparison of outcomes between different treatment arms.  
 
In retrospect, we speculate that the Delphi survey methodology, in which a long list of candidate 
domains is presented, may have contributed to this undervaluing of the life impact of GC therapy. 
In such a list, if less well-defined domains of patient experience are presented alongside common 
adverse events such as diabetes and infection, this side-by-side comparison may have inhibited 
participants from stating that their own lived experience was just as important as the experience 
of other patients who might have experienced adverse events that they personally had not. The 
design of the final survey may have helped ensure that the impact of glucocorticoid therapy on 
quality of life was captured.  
 
It had been noted at the 2018 OMERACT meeting that novel methodology during consensus 
building would likely be required in order to capture those outcomes that were frequently 
represented in the qualitative and survey work which have not traditionally been included in 
clinical trials [3]. Our initial qualitative and survey work along with PRP representation on our 
working group during the early stages of this project proved crucial for identifying the need for 
measuring GC-related impacts on patients’ lives that clinicians may not fully appreciate, and that 
a patient reported outcome measure (PROM) that encompasses these effects would need to be 
identified or developed to adequately measure this in clinical trials. We wished to harness the 
crucial experience of patients again in prioritizing core domains reflecting the life impact of 
glucocorticoids. We worked with OMERACT leadership and methodologist to adapt the weighting 
of responses in the final survey to enable this. 
 
Therefore, we subjected those outcomes to a final survey, which confirmed consensus on the 
core domains that had emerged from the third round of the Delphi exercise, and in addition, 
asked all participants to select other domains that should be measured in all trials. By using “one 



participant, one vote” decision-making in the final survey combined with an online survey 
method that did not require in-person conference attendance, we were able to ensure that the 
patient voice was properly acknowledged. Through this additional process, mood disturbance, 
fatigue, sleep disturbance and weight, all outcomes frequently described by patients as 
important in the qualitative work that proceeded the Delphi exercise, were included [6-10].  
 
Strengths of this study include our use of outcomes in the Delphi derived from prior published 
literature, in addition to qualitative, nominal group and survey data collected for the specific 
purpose of creating a core domain set of GC effects to be used in future clinical trials. 
Furthermore, there was broad-based participation. From a PRP standpoint, individuals of 
different ages, from at least 10 different countries and a spectrum of rheumatic disease were 
represented. Regarding healthcare professionals, while the majority were practicing 
rheumatologists, there was representation from clinicians in other medical specialties, including 
nephrology and respiratory medicine, who also provide clinical care for those with rheumatic 
diseases. Furthermore, utilizing multiple sources to generate the initial invitation list of both PRPs 
and clinician-researchers will have reduced any potential response bias.  
 
Limitations of the exercise include that the process was conducted in English and not translated 
to other languages. While there was some representation from individuals (both PRPs and 
healthcare professionals) from countries where English is not the official language, there were 
few, so generalizability to non-English speaking countries is unknown. In addition, the Delphi 
exercise was conducted exclusively online, thereby excluding individuals without internet access. 
Nonetheless, those aged 65 years of age and greater comprised 31% of the first round of PRP 
respondents. 
 
There was a significant attrition amongst participants through the rounds of the modified Delphi 
exercise, in particular between rounds 1 and 2. There was a time delay of 12 months between 
these two rounds, which may have contributed. While reasons for drop-out could not be 
ascertained, the drop-out rate is comparable to other Delphi exercises conducted through 
OMERACT [16]. The final ranking was inclusive of any participants (i.e., participants did not have 
to have completed all of round 1-3) in order to maximize participation at this key stage. 
 
As a consequence of our approach, the list of core domains for measurement of glucocorticoid 
impact was longer than a typical list of core domains for assessment of a disease. This reflects 
the fact that treatment-related adverse effects are multidimensional whereas the intended effect 
of most treatments in rheumatology is to reduce disease activity, usually a unidimensional 
concept that arguably can be captured with fewer outcome measures than the diverse 
unintended effects of treatments. Use of composite outcome measures spanning multiple 
domains may be necessary for adequate feasibility within a clinical trial context.  
 
In conclusion, the OMERACT GC-Impact working group performed a Delphi exercise, underpinned 
by previous systematic literature review and patient qualitative and survey work, to produce a 
proposal for a final GC Impact OMERACT core domain set with high face validity for patients, 
clinicians and researchers. This core set was endorsed at the OMERACT GC virtual workshop [11]. 



  



Table 1. Characteristics of those completing round one of the Delphi process 
 

Patients (n=295)  Healthcare Professionals (n=68) 

Age - 18  1 (<1%) Clinical 
Specialty 

Rheumatology 52 (76%) 

18 – 24 3 (1%) Nephrology 5 (7%) 

25 – 34 12 (4%) Internal Med 4 (6%) 

35 – 44 19 (6%) GP/Family 3 (4%) 

45 – 54 66 (23%) Immunology 2 (3%) 

55 – 64 102 (35%) Respiratory 2 (3%) 

65+ 90 (31%) Endocrinology 1 (1%) 

Country USA 121 (41%) Allied Health 1 (1%) 

UK 117 (40%) Gastroenterology 1 (1%) 
Australia 37 (13%) Non-clinical 3 (4%) 

New Zealand 4 (1%) Research field Outcomes 18 (26%) 

Canada 3 (1%) Clinical trials 16 (24%) 

Ireland 2 (<1%) Epidemiology 13 (19%) 

France 2 (<1%) Qualitative 5 (7%) 

Netherlands 2 (<1%) Glucocorticoids 2 (3%) 

Bosnia and 
Herzegovina 

1 (<1%)  

Portugal 1 (<1%) 

Not specified 6 (2%) 

Disease Rheumatoid arthritis 61 (21%) 

ANCA-assoiated 
vasculitis 

50 (17%) 

Polymyalgia 
rheumatica 

35 (12%) 

Vasculitis (unspecified) 33 (11%) 

Myositis 24 (8%) 

Giant cell arteritis 21 (7%) 

Spondyloarthritis 14 (5%) 

Systemic lupus 
erythematosus 

7 (2%) 

Arthritis (unspecified) 5 (2%) 

Bechet’s disease 4 (1%) 

Gout 3 (1%) 

Urticarial Vasculitis 3 (1%) 

IgA vasculitis 2 (<1%) 

Polyarteritis nodosa 2 (<1%) 

Cerebral vasculitis 2 (<1%) 

Calcium 
pyrophosphate 
deposition disease 

1 (<1%) 

Relapsing 
polychondritis 

1 (<1%) 

Overlap 1 (<1%) 

Miscellaneous 10 (3%) 

Unspecified 16 (5%) 

Miscellaneous: asthma, chronic bronchitis, Dressler’s syndrome, eosinophilia, fibromyalgia, infection, 
immune thrombocytopenic purpura, migraine, muscle strain, myasthenia gravis, psoriasis, tendinitis. 



Table 2. Numbers (%) of each group which rated an outcome as critical (score 7/8/9) in round 
three. 
 

Outcomes  
Patients 

Clinicians/ 
researchers 

(n=123) (n=45) 

Domains rated critical to measure by >70% of each group after round 3 

Making the condition noticeably better 102 (89%) 40   (89%) 

Bone fragility 106 (86%) 44   (98%) 

Eye problems and/or changes in vision 100 (86%) 37   (82%) 

Osteonecrosis 82   (85%) 38   (84%) 

Infection 98   (83%) 44   (98%) 

Diabetes 87   (80%) 43   (96%) 

High blood pressure 88   (75%) 38   (84%) 

Domains included in round 3 not meeting criteria for inclusion to the core domain set 

Recurrence or worsening of original symptoms on reduction of steroid dosing 92 (80%) 28 (62%) 

Muscle and tendon problems 79 (69%) 22 (49%) 

Functional independence 78 (67%) 30 (67%) 

Being able to resume work 65 (65%) 33 (73%) 

Increase in lipids (cholesterol) 74 (64%) 21 (47%) 

Fatigue 74 (63%) 17 (38%) 

Sleep disturbance 60 (51%) 22 (49%) 

Depression or low mood 57 (50%) 35 (78%) 

Symptoms related to withdrawal from steroids 58 (50%) 17 (38%) 

Changes in appearance of your face 60 (50%) 13 (29%) 

Weight gain and increase in appetite 52 (45%) 21 (47%) 

Anxiety 49 (44%) 20 (44%) 

Problems concentrating 49 (43%) 12 (27%) 

Personality change 46 (41%) 21 (47%) 

Gut and stomach problems 44 (40%) 4 (9%) 

Impact on family and friendships 43 (39%) 7 (16%) 

Lack of support of family and friends 44 (39%) 6 (14%) 

Changes in appearance of your body 44 (36%) 13 (29%) 

Fluid retention and/or ankle swelling 42 (36%) 4 (9%) 

Irritability and mood swings 39 (34%) 15 (33%) 



Skin changes 34 (29%) 12 (27%) 

Impact on sexual relationships 23 (22%) 4 (9%) 

Sweating 23 (20%) 1 (2%) 

Menstrual problems 5 (7%) 2 (5%) 

Thrush (candidiasis) 12 (12%) 2 (4%) 

NB: not all 123 patients responded to every item.  

 
  



Table 3. Final survey response “measure in every clinical trial” for outcomes highly ranked but 
not meeting consensus criteria in Delphi process 
 

Outcome All participants 
(n = 168) 

Patients 
(n=119) 

Clinician/Researchers 
(n=49) 

Fatigue 127 (76%) 99 (83%) 28 (57%) 

Weight gain and increase in appetite 124 (74%) 88 (74%) 36 (73%) 

Sleep disturbance 124 (74%) 96 (81%) 28 (57%) 

Depression or low mood 121 (72%) 87 (73%) 34 (69%) 

Symptoms related to withdrawal 
from steroids 

118 (70%) 95 (80%) 23 (47%) 

Muscle and tendon problems 103 (61%) 84 (71%) 19 (39%) 

Irritability and mood swings 102 (61%) 76 (64%) 26 (53%) 

Increase in lipids 98 (58%) 81 (68%) 17 (35%) 

Gut and stomach problems 97 (58%) 82 (69%) 15 (31%) 

Anxiety 93 (55%) 77 (65%) 16 (33%) 

Changes in appearance of face 
and/or body 

88 (52%) 66 (55%) 22 (45%) 

Fluid retention and ankle swelling 85 (51%) 74 (62%) 11 (22%) 

Problems concentrating 83 (49%) 76 (64%) 7 (14%) 

Personality change 82 (49%) 68 (57%) 14 (29%) 

Being able to resume work 68 (40%) 51 (43%) 17(35%) 

Sweating 53 (32%) 53 (45%) 0 (0%) 

Impact on family and friends 45 (27%) 42 (35%) 3 (6%) 

Impact on sexual relationships 39 (23%) 34 (29%) 5 (10%) 

Lack of support of family and friends 36 (21%) 34 (29%) 2 (4%) 

 
  



Supplementary Table 1. Demographics of participants in round 1 and round 2 
 
Clinicians/Researchers Round 1 

responders 
Round 2 responders 
 

AGE 25 – 34 11 (15%) 6 (11%) 

35 – 44 27 (37%) 19 (36%) 

45 – 54 16 (22%) 11 (21%) 

55 – 64 11 (15%) 9 (17%) 

65+ 9 (12%) 8 (15%) 
   

    

SEX Female 33 (45%) 24 (45%) 

Male 41 (55%) 29 (55%) 
   

   

Country USA 19 (26%) 12 (23%) 

Australia 19 (26%) 16 (30%) 

UK 14 (19%) 9 (17%) 

Netherlands 5 (7%) 2 (4%) 

Canada 3 (4%) 2 (4%) 

Italy 2 (3%) 2 (4%) 

NZ 2 (3%) 1 (2%) 

Belgium 1 (1%) 1 (2%) 

Czech Republic 1 (1%) 1 (2%) 

France 1 (1%) 0 

Germany 1 (1%) 1 (2%) 

India 1 (1%) 0 

Mexico 1 (1%) 1 (2%) 

Portugal 1 (1%) 0 

Russia 1 (1%) 1 (2%) 

Turkey 1 (1%) 1 (2%) 

Unknown 1 (1%) 1 (2%) 
    
    

Clinical 
Specialty 

Rheumatology 52 (70%) 39 (74%) 

Nephrology 5 (7%) 4 (8%) 

Internal Med 4 (5%) 1 (2%) 

GP/Family 3 (4%) 2 (4%) 

Immunology 2 (3%) 2 (4%) 

Respiratory 2 (3%) 1 (2%) 

Endocrinology 1 (1%) 1 (2%) 

Allied Health 1 (1%) 0 

Gastroenterology 1 (1%) 1 (2%) 

 
  



Patients Round 1 
responders 

 

  Round 2 responders 

AGE - 18  1 (0%) 0 

18 – 24 6 (2%) 0 

25 – 34 14 (4%) 6 (4%) 

35 – 44 24 (7%) 7 (5%) 

45 – 54 76 (22%) 31 (22%) 

55 – 64 111 (33%) 46 (33%) 

65+ 107 (32%) 50 (36%) 

   

SEX Female 284 (84%) 117 (84%) 

Male 55 (16%) 23 (16%) 

    

COUNTRY USA 139 (41%) 44 (31%) 

UK 135 (40%) 69 (49%) 

Australia 42 (12%) 17 (12%) 

New Zealand 4 (1%) 2 (1%) 

Canada 4 (1%) 2 (1%) 

Ireland 3 (1%) 0 

France 2 (1%) 0 

Netherlands 2 (1%) 2 (1%) 

Bosnia and 
Hercegovina 

1 (<1%)  

Portugal 1 (<1%) 1 (1%) 

not specified 6 (2%) 3 (2%) 

    

Rheumatic 
disease 

   

    

Inflammatory 
arthritis 

   98/339 (29%) 36/140 (26%) 

RA   71/339 (21%) 26/140 (19%) 

JIA     2/339 (1%) 0/140 (0%) 

SpA   14/339 (4%) 6/140 (4%) 

Arthritis unspecified     7/339 (2%) 2/140 (1%) 

Gout     3/339 (1%) 1/140 (1%) 

CPPD     1/339 (0%) 
 

1/140 (1%) 

Vasculitis  135/339 (40%) 62/140 (44%) 

AAV   55/339 (16%) 27/140 (19%) 

GCA   26/339 (8%) 13/140 (9%) 



Vasculitis 
unspecified 

  38/339 (11%) 16/140 (11%) 

Bechet’s     4/339 (1%) 3/140 (2%) 

Urticarial Vasculitis     3/339 (1%) 2/140 (1%) 

IgA     3/339 (1%) 0/140 (0%) 

PAN     3/339 (1%) 0/140 (0%) 

Cerebral Vasculitis     2/339 (1%) 1/140 (1%) 

Leukocytoclastic 
vasculitis 

    1/339 (0%) 
 

0/140 (0%) 

Connective 
tissue disease 

     

PMR  39/339 (12%) 18/140 (13%) 

Myositis  24/339 (7%) 9/140 (6%) 

SLE  8/339 (2%) 4/140 (3%) 

Overlap  3/339 (1%) 1/140 (1%) 

Relapsing 
polychondritis 

 1/339 (0%) 
 

1/140 (1%) 

miscellaneous  14/339 (4%) 6/140 (4%) 

unspecified  17/339 (5%) 4/140 (3%) 

 

GLUCOCORTICOIDS 

NAME Predniso(lo)ne 223/339 (66%)  

Methylprednisolone 12/339 (4%)  

Hydrocortisone 2/339 (1%)  

Budesonide 1/339 (<1%)  

Other 12/339 (4%)  

 

Has it helped? A lot 270/339 (80%) 119/140 (85%) 

A little 33/339 (10%) 12/140  (9%) 

Not at all 4/339 (1%) 0 

Not sure 16/339 (5%) 5/140 (4%) 

Not specified 16/339 (5%) 4/140 (3%) 

 

Current 
glucocorticoid 
use 

Yes 216/339 (64%) 90/140 (64%) 

No 119/339 (35%) 48/140 (34%) 

Not specified 4/339 (1%) 2/140 (1%) 

 

If current GC use, 
dose 

< 5 mg 37/216 (17%) 14/90 (16%) 

5 to 9 mg 98/216 (24%) 44/90 (49%) 

10 to 19 mg 52/216 (24%) 25/90 (28%) 

20 to 49 mg 16/216 (7%) 5/90 (6%) 

50 mg +  5/216 (2%) 2/90 (2%) 

not specified 8/216 (4%) 0 



    

If current 
glucocorticoid 
use, highest 
previous dose 

< 5 mg 1/216 (1%) 0 

5 to 9 mg 2/216 (1%) 1/90 (1%) 

10 to 19 mg 24/216 (11%) 9/90 (10%) 

20 to 49 mg 82/216 (38%) 32/90 (36%) 

50 to 99 mg  82/216 (38%) 42/90 (47%) 

> 100 mg 12/216 (6%) 4/90 (4%) 

Unclear/not 
specified 

13/216 (6%) 2/90 (2%) 

    

If current 
glucocorticoid 
use, total 
duration 

< 1 month 31/339 (9%) 2/90 (2%) 

1 – 6 months 37/339 (11%) 5/90 (6%) 

6 – 12 months 41/339 (12%) 11/90 (12%) 

> 12 months 222/339 (66%) 72/90 (80%) 

Not specified 8/339 (2%) 0 

    

If no current 
glucocorticoid 
use, time since 
cessation 

< 6 months 49/119 (41%) 16/45 (36%) 

6 – 12 months 15/119 (13%) 5/45 (11%) 

> 12 months 51/119 (43%) 23/45 (51%) 

Not spec 4/119 (3%) 4/45 (9%) 

    

If no current 
glucocorticoid 
use, time since 
cessation 

< 5 mg 1/119 (1%) 0/45 (0%) 

5 to 9 mg 2/119 (2%) 1/45 (2%) 

10 to 19 mg 20/119 (17%) 5/45 (11%) 

20 to 49 mg 34/119 (29%) 19/45 (42%) 

50 to 99 mg  44/119 (37%) 20/45 (44%) 

> 100 mg 3/119 (3%) 0/45 (0%) 

Unclear/not 
specified 

15/119 (13%) 3/45 (7%) 

    
 
  



Supplementary Table 2. Candidate domains included in round one of the Delphi process. 
Additional explanations relating to individual outcomes was provided in parenthesis. 

Domain Candidate Outcome 

Physical Symptoms  

 Acne 

Altered taste 

Bone fragility 
(including osteoporosis, weak or thin bones, broken bones and brittle bones) 
Bruising 
(including bruising more easily) 

Changes in appearance of your body 

Changes in appearance of your face 
(including puffy face and moon facies) 

Chest pain 

Diabetes 
(including high blood sugars and increased thirst) 
Diarrhea and/or constipation 

Eye problems and/or changes in vision 
(including cataracts and glaucoma) 

Fatigue 
(including tiredness and feeling ‘wiped out’) 
Fever, shivers and/or sweats 

Fluid retention and/or ankle swelling 

Hair growth 
(Hirsutism) 
Headache 

High blood pressure 
(including worsening blood pressure) 

Increase in appetite 
(including feeling more hungry than usual) 
Increase in lipids (cholesterol) 

Infection 
(including thrush and recurrent infections) 
Kidney problems 

Menstrual problems 
(including lack of periods/amenorrhea) 
Muscle problems 
(including weakness, problems getting up from a chair and pain) 
Nausea and/or vomiting 

Skin changes 
(including stretch marks, rashes, red skin, thin/brittle skin and dry skin) 
Osteonecrosis 

Palpitations 
(being aware of your heart beating) 
Poor or slow wound healing 

Recurrence or worsening of original symptoms on 
reduction of steroid dosing 



Shortness of breath 

Sleep disturbance 
(including trouble with sleep, insomnia and drowsiness) 

Stomach problems 
(including pain, indigestion or acid reflux, bleeding and swelling or bloating) 

Symptoms related to withdrawal from steroids 
(adrenal insufficiency) 

Tendon rupture 

Thrush (candidiasis) 

Trembling hands 

Weight gain 

Psychological Symptoms  

 Anxiety 
(including nervousness, worry) 
Burden of considering steroid use 
(weighing up benefits vs. potential side effects) 
Changes in self-confidence 
(both increase and decrease) 
Concerns about your body becoming immune to the 
effects of steroids 

Decreased interest in sex 

Delaying seeking care due to concerns over starting 
steroids 

Depression or low mood 
(including feeling down as well as feeling suicidal) 
Euphoria 
(including being overly happy) 
Fear of dependency 

Fear of potential future side effects 

Hyperactivity 

Irritability and mood swings 
(including agitation, feeling short tempered, anger, aggressiveness, restlessness 
and trouble controlling how one acts) 
Personality change 
(including not feeling oneself) 

Problems concentrating 
(including mental fogginess) 

Relief at rapid resolution of symptoms 

Strange or frightening thoughts 
(including hallucinations or nightmares) 

Participation  

 Impact on family role 
(for example difficulty performing routine chores at home, and/or caring for family 
members) 

Impact on friendships/social interactions 

Impact on sexual relationships 

Impact on work 

Steroid treatment taking up time and thought 



Contextual factors  

 Changes and/or restrictions placed on diet or what can 
or cannot be eaten 

Lack of support of community or popular media 
(for example messages from the media such as ‘steroids are dangerous and should 
be avoided’) 

Lack of support of family and friends 
(including now being perceived as different and people giving negative opinions of 
steroid use) 

Mastery of one’s own disease and ability to self-
manage steroids 

Not being taken seriously by health professionals when 
experiencing potential side effects 

Support for supervised exercise programs 

 
  



Figure 1: OMERACT Glucocorticoid impact core domain set 
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