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ABSTRACT  

 

Objective:  Ultraviolet radiation (UVR) is considered to be an important 

environmental factor in the clinical course of children with JDM.  We aimed 

to evaluate the association between UVR and severe disease outcomes in 

JDM. 

 

Methods:  This is a cross-sectional study of JDM subjects enrolled in the 

U.S. multi-center Childhood Arthritis and Rheumatology Research Alliance 

(CARRA) registry from 2010-15.  Mean UV index (mUVI) in the calendar 

month prior to symptom onset in each subject’s zip code was calculated 

from daily satellite solar noon measurements.  Multivariable logistic 

regression was used to model the relationship between mUVI and 

calcinosis as well as other outcomes of severe disease.  Covariates 

included sex, race, age, time to diagnosis, disease duration, and latitude.   

 

Results:  In a multivariable model, there was no association between 

mUVI and calcinosis.  Black race was associated with a 3-fold greater 

odds of calcinosis.  However, there was a significant statistical interaction 
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between race and UVI.  Accounting for this interaction, the odds of 

calcinosis markedly decreased in black subjects and steadily increased in 

non-black subjects over a range of increasing mUVI. Higher mUVI was 

associated with decreased odds of using biologics or non-methotrexate 

DMARDs and skin ulceration.   

 

Conclusions:  We describe a novel association between UVR, calcinosis, 

and race in a large cohort of patients with JDM.  This study furthers our 

knowledge of the role of UVR in the clinical course of JDM and highlights 

the complex interplay between genes and environment in the clinical 

phenotypes and development of calcinosis in children with JDM. 

 

Significance and Innovations: 

• This study explores the association between the environmental 

factor, UV radiation, and disease severity outcomes in a large 

registry of patients with JDM by integrating clinical and 

demographic data from the CARRA registry with historical NASA 

satellite measurements.   

• Mean UVI exposure in the month prior to disease onset was 

associated with development of calcinosis, however, the 

directionality of this relationship was dependent on race. 

• Mean UVI exposure was not associated with other features 

representative of severe disease including: skin ulceration, 

CHAQ>1, use of biologics or non-methotrexate DMARDs, use of 

IVIG, or persistent skin disease, muscle weakness, or steroid use 

beyond two years of disease duration. 

• These results further our knowledge of the role of UVR in the 

clinical course of JDM and highlight the need for clinicians and 

researchers to be aware of the complex interplay of genes and 

environment in the clinical phenotypes of children with JDM.   
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Juvenile dermatomyositis (JDM) is the most common subtype of 

the juvenile idiopathic inflammatory myopathies (IIM), a group of 

heterogenous autoimmune disorders characterized by muscle 

inflammation.  JDM is distinguished from other juvenile IIMs by distinctive, 

photo-distributed skin rashes, and UV radiation (UVR) has been 

postulated to play a role in disease pathogenesis1–4.  Photosensitivity is 

reported in nearly half of patients with juvenile myositis5, and 

exacerbations of skin disease following sun exposure have been 

described.  Once DM is established, UVR appears to be a strong trigger: 

laboratory testing of non-irradiated skin of adults with dermatomyositis 

(DM) determined increased sensitivity to UV-B radiation compared to 

healthy controls, many of whom also reported photosensitivity and disease 

exacerbation following sun exposure6, and questionnaire data from DM 

and JM patients suggested that UV exposure is an important 

environmental exposure correlated with disease flares7

Prior research investigating the link between UVR and IIMs 

suggests that UVR may modulate myositis phenotypes and auto-antibody 

profiles.  A global study showed that the proportion of individuals with DM 

relative to polymyositis (PM) rose incrementally with increasing UVR 

across diverse geographical regions worldwide, and these differences 

could not be explained by variation in population-specific genetic 

structure

. 

1.  In a study of 298 patients with juvenile myositis, those with 

JDM who had higher UVR exposure in the month prior to symptom onset 

were more likely to have anti-p155/140 antibodies4, which have been 

associated with a chronic disease course2,5.  In addition, they were less 

likely to have anti-MJ antibodies, which have been associated with a 

monocyclic disease course5.  Among this cohort, the strongest association 

between UVR and anti-p155/140 antibodies was observed in white males, 

indicating there may be differential effects of UVR based on gender and 

race.   
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Collectively, these findings suggest that UVR may modulate clinical 

phenotypes.  However, it is unclear if initial UVR exposure has systemic 

effects on the immune system that result in a more severe disease course. 

The development of severe disease features, such as calcinosis or skin 

ulcerations, and need for stronger immune suppressive agents can cause 

significant morbidity in JDM.  Calcinosis, in particular, may cause infection, 

pain, limited joint mobility, and physical disfigurement.  Risk factors for 

severe disease and calcinosis are not well understood but have been 

associated with delay in diagnosis, longer disease duration, race, and 

myositis specific autoantibodies (MSA)5,8

In this study, we investigated the association between mUVI in the 

month prior to symptom onset and disease severity in a large cohort of 

patients with JDM from the Childhood Arthritis & Rheumatology Research 

Alliance (CARRA) Legacy Registry.  We used calcinosis and other 

measures collected in the registry, including skin ulceration, CHAQ >1, 

and second-line medication use as proxies for severe disease. We 

hypothesized higher UVR exposure would be associated with more severe 

disease outcomes.  An enhanced understanding of the role of UVR in 

JDM can help clinicians to develop interventions to attenuate this 

exposure and improve long-term outcomes in JDM.   

. 

 

 

Patients and Methods 

Patients:  This is a cross-sectional study of patients meeting definite or 

probable diagnostic criteria for JDM by the modified Bohan and Peter 

criteria enrolled in the CARRA Legacy Registry.  This is a U.S. multi-

center registry, which enrolled subjects with a variety of childhood 

rheumatic diseases between 2010 and 2015.  A subset of patients with 

JDM enrolled in this registry has been previously described9.  Subjects 

were in various stages of disease at time of enrollment.  Those with 

incomplete data for the variables “date of symptom onset” and “zip code” 
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were excluded.  Data was abstracted from the enrollment visit or at the 

subsequent visit when enrollment visit data was missing.   

 

Methods: Mean UVI was determined based on subject U.S. zip code in the 

calendar month prior to symptom onset.  This time frame was selected in 

order to evaluate the effect of short-term UVR in accordance with methods 

used by Shah et al4

Mean UVI in the calendar month prior to symptom onset was 

obtained from the National Aeronautics and Space Administration (NASA) 

Total Ozone Mapping Spectrometer (TOMS) and Ozone Monitoring 

Instrument (OMI), satellite instruments that record daily solar noon 

estimates of erythema dose rate across the U.S.  Calcinosis, a hallmark 

morbidity in JDM that reflects severe disease and damage, was used as 

the primary outcome.  Secondary outcomes included: history of skin 

ulceration, CHAQ (Childhood Health Assessment Questionnaire) disability 

index >1, treatment with biologics or non-methotrexate DMARDs, and 

treatment with IVIG.  In the subset of patients with disease duration >2 

years, we assessed additional outcomes, including persistent weakness, 

persistent skin rash (malar, Gottron’s, heliotrope, or V/Shawl sign), and 

persistent steroid use. 

 and the seasonal variation of UVR.  UVI is an 

internationally-standardized unit on a linear scale, ranging from 0 to the 

mid-teens, which quantifies the amount of skin damaging erythema when 

the sun is highest in the sky (i.e., solar noon).  A higher number indicates 

a shorter amount of time to skin erythema, which is also influenced by skin 

color and tendency to burn. The amount of UVR reaching the earth’s 

surface is affected by total column ozone, elevation, surface reflectivity, 

cloud transmissivity, and tropospheric aerosol loading (pollutants or dust), 

all of which are accounted for in the UVI calculation.   

 

Statistical Analysis:  Subjects were stratified by UVI quartiles and 

comparisons were made using chi-squared tests for categorical variables 
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and Kruskal-Wallis tests for continuous variables, which were non-normal.  

Characteristics were also evaluated stratified by race.  Based on our 

understanding of the relationship between UVR and disease severity 

outcomes, we included the following covariates in our model:  sex, race, 

age at disease onset, time to diagnosis, and disease duration.  We 

evaluated for interactions between sex and UVI and between race and 

UVI based on results of prior literature3,4

Multivariable logistic regression was used to evaluate the 

association between mUVI and each disease outcome.  We evaluated for 

linearity in the predictors mUVI and latitude by including these terms as 

polynomial terms and evaluating if the polynomial terms enhanced fit.  We 

evaluated interactions between mUVI and sex, and mUVI and race for 

each model.  We included the interaction terms in the model if they were 

statistically significant.  To test for spatial autocorrelation, Moran’s I test 

was run on the residuals from the model.   

.  We dichotomized race as “black” 

and “non-black” based on prior work related to race and calcinosis as well 

as differential risk for damage from UVR due to skin pigmentation.  

 

Patient Characteristics: 522 subjects were included.  Median age at 

disease onset was 5 years (IQR 3, 9), 71.8% of subjects were female, and 

11% were black.  Among non-black subjects, 89% identified as white, and 

the remaining 11% identified as either Asian, American Indian or Alaskan 

Native, Native-Hawaiian or Pacific Islander or multi-racial/other.  Median 

time to diagnosis was 3.1 months (IQR 1.6, 7.2) and median disease 

duration was 1.9 years (IQR 0.5, 4.4).  Eleven percent developed 

calcinosis, 5.6% skin ulcerations, 15.5% had CHAQ>1, 24.9% used 

biologics or non-methotrexate DMARDs, and 34.1% used IVIG. There 

were 247 patients with disease duration >2 years, of whom 26% had 

persistent rash, 14% persistent weakness and 25% persistent steroid use.  

Mean UVI was 4.9 (SD±2.6).  Stratified by UVI quartiles, clinical and 

Results 
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demographic characteristics were similar except for a higher proportion of 

individuals with skin ulceration (p=0.03) and history of treatment with 

biologics or DMARDs (p=0.02) in lower quartiles of UVI.  Patient 

characteristics stratified by race were similar except for a greater 

prevalence of calcinosis among black subjects, 24.5%, compared to 9.2% 

of non-black subjects (p=0.002).    

 

Mean UVI as a predictor of calcinosis:  In a multivariable logistic 

regression model, there was no significant association between mUVI and 

calcinosis (adjusted p=0.64, Table 1).  Black race was associated with a 3-

fold greater odds of calcinosis.  However, there was significant statistical 

interaction between race and UVI.  Accounting for this interaction, the 

odds of calcinosis markedly decreased in black subjects and steadily 

increased in non-black subjects over the range of increasing mUVI.  This 

interaction is visualized in Figure 1 for a female at mean values of all other 

covariates in the model.  There was no interaction between UVI and sex, 

therefore this term was not included in the model.  Moran’s I test revealed 

no significant residual spatial autocorrelation (p=0.36).  Additional risk 

factors for calcinosis included: male sex, older age at disease onset, 

longer disease duration, and delay in diagnosis (Table 1). 

 

Secondary Outcomes:  In a univariable model, mUVI was associated with 

decreased odds of developing skin ulceration and treatment with biologics 

or non-methotrexate DMARDs (see Table 2).  After adjustment for 

covariates, this relationship remained significant for the outcome of 

treatment with biologics or non-methotrexate DMARDs and trended 

toward significance for the outcome of skin ulceration.  In the multivariable 

models, there was also a trend toward increased odds of having a CHAQ 

disability index>1, but this did not meet statistical significance.   

 

Discussion 
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In this study of 522 subjects with JDM enrolled in the CARRA 

Legacy Registry, we describe the association between short-term UVR 

exposure in the month prior to disease onset and several outcomes 

representative of severe disease.  We found a novel association between 

mUVI and calcinosis dependent on race.  Consistent with prior studies, 

which identified black race as a risk factor for calcinosis in JDM8

We would like to emphasize that these findings are correlative and 

future research is needed to better understand the causative influence of 

UVR in myositis.  However, our results are in accordance with prior 

studies in JDM and DM in the U.S. that have shown associations between 

UVR and clinical phenotypes to be significant only in Caucasian 

individuals

, and we 

found that black subjects living in areas with lower UVI, had a 3-fold 

greater odds of calcinosis compared to non-black subjects.  However, 

when accounting for interaction between race and mUVI, we were 

surprised to find a striking negative correlation between calcinosis and 

mUVI in black subjects suggesting a protective effect of higher UVR 

exposure on calcinosis risk in this subgroup.  Non-black subjects had 

increased risk of calcinosis beyond those of black subjects at higher levels 

of mUVI suggesting a correlation between higher UVR exposure and 

development of calcinosis in lighter skinned subjects. These findings help 

to confirm the need for a personalized, differential approach to treatment 

and monitoring recommendations in patients with JDM.  

3,4.  Skin color is a key factor in determining “time to burn” and 

thus, may also determine the susceptibility of an individual to the effects of 

UVR on immune responses.  The field of photoimmunology has shown 

that in addition to local immune responses, UVR also causes systemic 

immunomodulatory effects, which have been theorized to play a role in 

human autoimmune diseases10.  In addition, there is growing evidence 

that vitamin D levels are associated with disease activity in autoimmune 

diseases, including JDM11.  
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Genetic factors may also play a role in predisposing individuals with 

JDM to UVR sensitivity as well as calcinosis.  The TNF�-308A 

polymorphism is a risk factor for JDM12 and DM13 in the Caucasian 

population.  Stimulation of skin keratinocytes and fibroblasts with UV-B 

causes increased transcription of the cytokine, TNF�.  This cytokine 

triggers cell apoptosis and release of intracellular auto-antigens, which 

may contribute to disease pathogenesis.  Children with JDM who have the 

TNF�-308A polymorphism have increased risk of developing 

calcinosis13,14

We did not find additional evidence to support our hypothesis when 

evaluating additional outcomes representative of severe disease.  In fact, 

we found decreased odds of treatment with biologics and non-

methotrexate DMARDs and skin ulceration with increasing mUVI.  There 

are several possible explanations for these unexpected results.  One 

possibility is that children who are photosensitive and living in regions with 

higher UVR are more conscious of the need for sun protection and modify 

this risk factor.  Another possibility is that genetic factors and/or myositis 

auto-antibodies moderate the effect of UVR on disease phenotypes.  

Mamyrova et al., showed that while TNF� 308A is a genetic risk factor for 

calcinosis, it is not a risk factor for skin or gastrointestinal ulcerations

.  Consequently, it is conceivable that non-black subjects in 

our study, the majority of which are Caucasians, are enriched for this 

genetic risk factor which may make them more susceptible to both the 

effects of UVR on immune responses, possibly via increased TNF� 

production, and the development of calcinosis.  

14.  

Likewise, prior research shows that anti-MJ antibodies are associated with 

calcinosis5 and anti-p155/140 antibodies are associated with skin 

ulcerations in the JDM population15

 Prior studies investigating the role of UVR in IIM’s include a more 

heterogeneous group of patients with various types of IIM’s.  Our study is 

.  While UVR is an important 

environmental factor in the course of JDM, it is possible genetic and 

serologic profiles are more influential in determining disease severity.   
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strengthened by focusing on a large cohort of patients with JDM from the 

CARRA registry, who reside in diverse geographical regions across the 

U.S.  The CARRA registry highlights the versatility of large patient 

registries in research and demonstrates how patient registries can be 

integrated with other publicly available datasets to answer important 

questions.  Furthermore, we utilized individual zip codes for calculation of 

mUVI, which we believe provides a more relevant and resolute estimate of 

UVR exposure.   

There are limitations to this study to consider.  Individual exposure 

data, such as the duration and time of day spent outdoors and use of sun 

protective measures (e.g., sunscreen use, hats) represent unmeasured 

confounders.  Furthermore, behaviors modify the risk associated with UVR 

exposure, and there may be regional differences in awareness and use of 

these interventions. Historically, individual behavior and exposure data 

have not been practical to collect, and questionnaires are subject to recall 

bias. Emerging technologies may allow for in-depth studies regarding UVR 

and disease on the individual level in the future.    In addition, we used the 

UVI to estimate UVR exposure, which is heavily weighted in UV-B. 

Unfortunately, it is not possible to separate UV-A and UV-B exposures in 

historical UVR recordings. Future studies, which are able to distinguish 

these exposures, are needed.  

We were also limited in the outcomes we could assess and realize 

the outcomes in our study may not definitively identify subjects with severe 

disease.  Overall, patients in the CARRA Registry trended toward milder 

disease with a low prevalence of severe features9

In summary, we describe a novel association between UVR and the 

development of calcinosis dependent upon race in a large cohort of 

 and since screening 

methods are not standardized, we may not have captured the true 

incidence of calcinosis.  In addition, the median disease duration in this 

cohort was 1.9 years, which may not have been long enough to identify all 

patients at risk for developing calcinosis.   
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patients with JDM.  This study furthers our knowledge of the role of UVR 

in the clinical course of JDM and highlights the need for clinicians and 

researchers to be aware of the complex interplay of genes and 

environment in the clinical phenotypes of children with JDM.  As we 

continue to study this complex autoimmune disease, it is imperative that 

we consider the combination of multiple data types, including the 

exposome, demographics, genomics, serologic patterns, and clinical 

phenotypes, in order to personalize our treatment approach and improve 

outcomes for each child affected by JDM. 

 

Legacy Registry Acknowledgements:  

The CARRA Legacy Registry was supported by a grant from National Institute of 

Arthritis and Musculoskeletal and Skin Diseases of the National Institutes of 

Health under award Number RC2AR058934. The content is solely the 

responsibility of the authors and does not necessarily represent the official views 

of the National Institutes of Health. The CARRA Legacy Registry was also 

supported by CARRA, Friends of CARRA, the Arthritis Foundation, and the 

Duke Clinical Research Institute. We would also like to thank all participants and 

hospital sites that recruited patients for the CARRA Registry. The authors thank 

the following CARRA Registry site principal investigators and research 

coordinators: L. Abramson, E. Anderson, M. Andrew, N. Battle, M. Becker, H. 

Benham, T. Beukelman, J. Birmingham, P. Blier, A. Brown, H. Brunner, A. 

Cabrera, D. Canter, D. Carlton, B. Caruso, L. Ceracchio, E. Chalom, J. Chang, P. 

Charpentier, K. Clark, J. Dean, F. Dedeoglu, B. Feldman, P. Ferguson, M. Fox, K. 

Francis, M. Gervasini, D. Goldsmith, G. Gorton, B. Gottlieb, T. Graham, T. 

Griffin, H. Grosbein, S. Guppy, H. Haftel, D. Helfrich, G. Higgins, A. Hillard, J.R. 

Hollister, J. Hsu, A. Hudgins, C. Hung, A. Huttenlocher, N. Ilowite, A. Imlay, L. 

Imundo, C.J. Inman, J. Jaqith, R. Jerath, L. Jung, P. Kahn, A. Kapedani, D. 

Kingsbury, K. Klein, M. Klein-Gitelman, A. Kunkel, S. Lapidus, S. Layburn, T. 

Lehman, C. Lindsley, M. MacgregorHannah, M. Malloy, C. Mawhorter, D. 

McCurdy, K. Mims, N. Moorthy, D. Morus, E. Muscal, M. Natter, J. Olson, K. 

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



This article is protected by copyright. All rights reserved 

O’Neil, K. Onel, M. Orlando, J. Palmquist, M. Phillips, L. Ponder, S. Prahalad, M. 

Punaro, D. Puplava, S. Quinn, A. Quintero, C. Rabinovich, A. Reed, C. Reed, S. 

Ringold, M. Riordan, S. Roberson, A. Robinson, J. Rossette, D. Rothman, D. 

Russo, N. Ruth, K. Schikler, A. Sestak, B. Shaham, Y. Sherman, M. Simmons, N. 

Singer, S. Spalding, H. Stapp, R. Syed, E. Thomas, K. Torok, D. Trejo, J. Tress, 

W. Upton, R. Vehe, E. von Scheven, L. Walters, J. Weiss, P. Weiss, N. Welnick, 

A. White, J. Woo, J. Wootton, A. Yalcindag, C. Zapp, L. Zemel, and A. Zhu. 

 

 

 

 

References:    

 

1.  Okada S, Weatherhead E, Targoff IN, Wesley R, Miller FW. Global 

surface ultraviolet radiation intensity may modulate the clinical and 

immunologic expression of autoimmune muscle disease. Arthritis 

Rheum. 2003;48(8):2285-2293. doi:10.1002/art.11090 

2.  Habers GEA, Huber AM, Mamyrova G, et al. Brief Report: 

Association of Myositis Autoantibodies, Clinical Features, and 

Environmental Exposures at Illness Onset With Disease Course in 

Juvenile Myositis. Arthritis Rheumatol. 2016;68(3):761-768. 

doi:10.1002/art.39466 

3.  Love LA, Weinberg CR, McConnaughey DR, et al. Ultraviolet 

radiation intensity predicts the relative distribution of 

dermatomyositis and anti-Mi-2 autoantibodies in women. Arthritis 

Rheum. 2009;60(8):2499-2504. doi:10.1002/art.24702 

4.  Shah M, Targoff IN, Rice MM, Miller FW, Rider LG, Childhood 

Myositis Heterogeneity Collaborative Study Group. Brief Report: 

Ultraviolet Radiation Exposure Is Associated With Clinical and 

Autoantibody Phenotypes in Juvenile Myositis. Arthritis Rheum. 

2013;65(7):1934-1941. doi:10.1002/art.37985 

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



This article is protected by copyright. All rights reserved 

5.  Rider LG, Shah M, Mamyrova G, et al. The myositis autoantibody 

phenotypes of the juvenile idiopathic inflammatory myopathies. 

Medicine (Baltimore). 2013;92(4):223-243. 

doi:10.1097/MD.0b013e31829d08f9 

6.  Dourmishev L, Meffert H, Piazena H. Dermatomyositis: comparative 

studies of cutaneous photosensitivity in lupus erythematosus and 

normal subjects. Photodermatol Photoimmunol Photomed. 

2004;20(5):230-234. doi:10.1111/j.1600-0781.2004.00115.x 

7.  Mamyrova G, Rider LG, Ehrlich A, et al. Environmental factors 

associated with disease flare in juvenile and adult dermatomyositis. 

Rheumatology. 2017;56(8):1342-1347. 

doi:10.1093/rheumatology/kex162 

8.  Hoeltzel MF, Oberle EJ, Robinson AB, Agarwal A, Rider LG. The 

Presentation, Assessment, Pathogenesis, and Treatment of 

Calcinosis in Juvenile Dermatomyositis. Curr Rheumatol Rep. 

2014;16(12):467. doi:10.1007/s11926-014-0467-y 

9.  Robinson AB, Hoeltzel MF, Wahezi DM, et al. Clinical 

characteristics of children with juvenile dermatomyositis: the 

Childhood Arthritis and Rheumatology Research Alliance Registry. 

Arthritis Care Res (Hoboken). 2014;66(3):404-410. 

doi:10.1002/acr.22142 

10.  Norval M. The mechanisms and consequences of ultraviolet-

induced immunosuppression. Prog Biophys Mol Biol. 

2006;92(1):108-118. doi:10.1016/j.pbiomolbio.2006.02.009 

11.  Robinson AB, Thierry-Palmer M, Gibson KL, Rabinovich CE. 

Disease Activity, Proteinuria, and Vitamin D Status in Children with 

Systemic Lupus Erythematosus and Juvenile Dermatomyositis. J 

Pediatr. 2012;160(2):297-302. doi:10.1016/J.JPEDS.2011.08.011 

12.  Pachman LM, Liotta-Davis MR, Hong DK, et al. TNFα-308A allele in 

juvenile dermatomyositis: Association with increased production of 

tumor necrosis factor α, disease duration, and pathologic 

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



This article is protected by copyright. All rights reserved 

calcifications. Arthritis Rheum. 2000;43(10):2368-2377. 

doi:10.1002/1529-0131(200010)43:10<2368::AID-ANR26>3.0.CO;2-

8 

13.  Werth VP, Callen JP, Ang G, Sullivan KE. Associations of Tumor 

Necrosis Factor α and HLA Polymorphisms with Adult 

Dermatomyositis: Implications for a Unique Pathogenesi. J Invest 

Dermatol. 2002;119(3):617-620. doi:10.1046/J.1523-

1747.2002.01869.X 

14.  Mamyrova G, O’Hanlon TP, Sillers L, et al. Cytokine gene 

polymorphisms as risk and severity factors for juvenile 

dermatomyositis. Arthritis Rheum. 2008;58(12):3941-3950. 

doi:10.1002/art.24039 

15.  Gunawardena H, Wedderburn LR, North J, et al. Clinical 

associations of autoantibodies to a p155/140 kDa doublet protein in 

juvenile dermatomyositis. Rheumatology. 2007;47(3):324-328. 

doi:10.1093/rheumatology/kem359 

 

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



 

This article is protected by copyright. All rights reserved 

 

Table 1:  Multivariable logistic regression model of mean UVI as a predictor of Calcinosis 

 

Predictor Unadjusted 

OR 

95% CI p-value  Adjusted 

OR 

95% CI p-value 

Mean UVI  0.94 0.84-1.05 0.25 1.03 0.90 - 1.18 0.64 

Black race 3.22 1.54-6.41 0.001* 3.36 1.22 - 8.10 0.01* 

Mean UVI*Black race 0.69 0.48-0.95 0.03* 0.67 0.45 - 0.94 0.03* 

Age at disease onset (per yr) 1.01 0.94-1.09 0.71 1.10 1.01 - 1.20 0.03* 

Female sex 0.62 0.34-1.14 0.11 0.48 0.25 - 0.95 0.03* 

Diagnosis interval (per mo) 1.03 1.01-1.05 0.005* 1.04 1.02 - 1.06 <0.001* 

Disease duration (per yr) 1.23 1.13-1.33 <0.001* 1.30 1.18 - 1.44 <0.001* 

*indicates p-value <0.05; model adjusted for sex, age at disease onset, time to diagnosis, disease duration, 

race  
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Table 2: Mean UVI as a predictor of secondary outcomes of disease severity 

 

Outcome Unadjusted 

OR 

 

95% CI 

p-

value 

Adjusted  

OR 

 

95% CI 

p-

value 

All patients (N=522)       

   Skin ulceration 0.85 0.72-0.99 0.04* 0.86 0.72-1.00 0.05 

   CHAQ>1 1.07 0.98-1.18 0.14 1.08 0.98-1.19 0.08 

   Biologics or non-MTX DMARDs  0.88 0.82-0.96 0.003* 0.87 0.80-0.95 0.003* 

   IVIG 1.02 0.95-1.09 0.64 1.00 0.93-1.08 0.91 

Disease duration >2 years (N=247) 

   Persistent weakness 0.96 0.83-1.12 0.61 0.97 0.83-1.13 0.65 

   Persistent rash 0.95 0.86-1.06 0.39 0.97 0.87-1.08 0.61 

   Persistent steroid use 0.91 0.80-1.02 0.11 0.92 0.81-1.04 0.20 

*indicates p-value <0.05; model adjusted for sex, age at disease onset, disease duration, and race  

 

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



 

 

acr_23840_f1.doc

This	article	is	protected	by	copyright.	All	rights	reserved

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t


