
Supplemental Material: Fracture Codes 

medcode description fracture type 
S302.00 Closed fracture of proximal femur, pertrochanteric hip 
S30y.00 Closed fracture of neck of femur NOS hip 
S305.00 Subtrochanteric fracture hip 
S300400 Closed fracture head of femur hip 
7K1D01F Dynamic hip screw primary fixation of neck of femur hip 
S3x2.00 Multiple fractures of femur hip 
S302011 Closed fracture of femur, greater trochanter hip 
S304.00 Pertrochanteric fracture hip 
S30y.11 Hip fracture NOS hip 
S30..00 Fracture of neck of femur hip 
7K1L400 Closed reduction of fracture of hip hip 
S302400 Closed fracture of femur, intertrochanteric hip 
7K1D01A Prim open reduct # neck femur & op fix - Richards screw hip 
S30w.00 Closed fracture of unspecified proximal femur hip 
S30..11 Hip fracture hip 
7K1J011 Cl red intracaps frac neck femur fix-Garden cannulated screw hip 
N331.12 Collapse of vertebra NOS vert 
7J41500 Balloon kyphoplasty of fracture of spine vert 
S11..00 Fracture of spine with spinal cord lesion vert 
S10B200 Fracture of coccyx vert 
N331E00 Collapse of cervical vertebra vert 
S104100 Closed fracture lumbar vertebra, wedge vert 
S10..11 Fracture of transverse process spine - no spinal cord lesion vert 
N331J00 Collapse of lumbar vertebra due to osteoporosis vert 
S10A100 Fracture of second cervical vertebra vert 
S15..00 Fracture of thoracic vertebra vert 
S100.00 Closed fracture of cervical spine vert 
7J43100 Fixation of fracture of spine using Harrington rod vert 
S102.00 Closed fracture thoracic vertebra vert 
N1y1.00 Fatigue fracture of vertebra vert 
N331K00 Collapse of thoracic vertebra due to osteoporosis vert 
S10x.00 Closed fracture of spine, unspecified, vert 
S10A000 Fracture of first cervical vertebra vert 
S10A.00 Fracture of neck vert 
S10A200 Multiple fractures of cervical spine vert 
N331H00 Collapse of cervical vertebra due to osteoporosis vert 
N331800 Osteoporosis + pathological fracture lumbar vertebrae vert 
S150.00 Multiple fractures of thoracic spine vert 
S110.00 Closed fracture of cervical spine with cord lesion vert 
7J42400 Halo skull traction for fracture of spine vert 



S10..00 Fracture of spine without mention of spinal cord injury vert 
S10..12 Fracture of vertebra without spinal cord lesion vert 
N331L00 Collapse of vertebra due to osteoporosis NOS vert 
S10B000 Fracture of lumbar vertebra vert 
S102100 Closed fracture thoracic vertebra, wedge vert 
7J41.00 Decompression of fracture of spine vert 
N331D00 Collapsed vertebra NOS vert 
N331900 Osteoporosis + pathological fracture thoracic vertebrae vert 
S104.00 Closed fracture lumbar vertebra vert 
7J03100 Reduction of fracture of nasal bones NEC other 
7J03200 Reduction of fracture of zygomatic bones other 
7K1D.00 Primary open reduction fracture bone & intramedull fixation other 
7K1D100 Prim open reduct fract long bone & fixation rigid nail NEC other 
7K1D400 Prim open reduction fragment of bone & fixation using screw other 
7K1D800 Prmy open reduction #+locked reamed intramedullary nail fxtn other 
7K1E000 Prmy open reduction of #+internal fixation with plate NEC other 
7K1E800 Prmy open reduction of #+internal fixation with screw(s) other 
7K1J500 Primary int fxn(no red) prox fem #+screw/nail device alone other 
7K1J600 Primary int fxn(no red) prox fem #+scrw/nail+intramed device other 
7K1JH00 Primary wire fixation of fracture other 
7K1Jb00 Primary closed reduction #+intramed nail fixation other 
7K1L.00 Other closed reduction of fracture of bone other 
7K1L100 Manipulation of fracture of bone NEC other 
7K1L500 Closed reduction of fracture of femur other 
7K1L600 Closed reduction of fracture of knee other 
7K1L700 Closed reduction of fracture of tibia and or fibula other 
7K1L800 Closed reduction of fracture of ankle other 
7K1LA00 Closed reduction of fracture of toe other 
7K1LB00 Closed reduction of fracture of hallux other 
7K1LD00 Closed reduction of fracture of nasal bone other 
7K1LE00 Closed reduction of fracture of elbow other 
7K1LG00 Closed reduction of fracture of shoulder other 
7K1LH00 Closed reduction of fracture of finger other 
7K1LV00 Primary closed reduction of fracture alone other 
N331.00 Pathological fracture other 
N331700 Fracture of bone in neoplastic disease other 
N331M00 Fragility fracture due to unspecified osteoporosis other 
N331N00 Fragility fracture other 
NyuB800 [X]Unspecified osteoporosis with pathological fracture other 
S0...00 Fracture of skull other 
S01..00 Fracture of base of skull other 
S01..15 Occiput bone fracture other 
S01z.00 Fracture of base of skull NOS other 



S02..00 Fracture of face bones other 
S020.00 Closed fracture nose other 
S021.00 Open fracture nose other 
S022.00 Fracture of mandible, closed other 
S022.12 Fracture of lower jaw, closed other 
S022z00 Fracture of mandible, closed, NOS other 
S024.00 Fracture of malar or maxillary bones, closed other 
S024000 Closed fracture maxilla other 
S024100 Closed fracture zygoma other 
S028000 Fracture of nasal bones other 
S028100 Fracture of orbital floor other 
S028300 Fracture of mandible other 
S02B.00 Le Fort II fracture maxilla other 
S02x000 Fracture of alveolus, closed other 
S02x100 Fracture of orbit NOS, closed other 
S02z.11 Jaw fracture NOS other 
S03z.00 Skull fracture NOS other 
S04..12 Multiple skull fractures other 
S1...00 Fracture of neck and trunk other 
S10B400 Fracture of acetabulum other 
S10B500 Fracture of pubis other 
S120.00 Closed fracture rib other 
S120000 Closed fracture of rib, unspecified other 
S120100 Closed fracture of one rib other 
S120900 Closed fracture multiple ribs other 
S122.00 Closed fracture sternum other 
S127.00 Fracture of rib other 
S128.00 Fracture of sternum other 
S12z.11 Rib fracture NOS other 
S13..00 Fracture or disruption of pelvis other 
S130.00 Closed fracture acetabulum other 
S132.00 Closed fracture pubis other 
S132000 Closed fracture pelvis, single pubic ramus other 
S132100 Closed fracture pelvis, multiple pubic rami - stable other 
S132z00 Closed fracture pubis NOS other 
S134.00 Other or multiple closed fracture of pelvis other 
S134100 Closed fracture pelvis, ischium other 
S134600 Closed fracture pelvis, iliac wing other 
S134z00 Other or multiple closed fracture of pelvis NOS other 
S13y.00 Closed fracture of pelvis NOS other 
S13z.00 Open fracture of pelvis NOS other 
S2...00 Fracture of upper limb other 
S2...11 Arm fracture other 



S20..00 Fracture of clavicle other 
S20..11 Collar bone fracture other 
S200.00 Closed fracture of clavicle other 
S200300 Closed fracture clavicle, lateral end other 
S21..00 Fracture of scapula other 
S210100 Closed fracture scapula, acromion other 
S210300 Closed fracture scapula, glenoid other 
S22..00 Fracture of humerus other 
S220.00 Closed fracture of the proximal humerus other 
S220100 Closed fracture proximal humerus, neck other 
S220400 Closed fracture proximal humerus, head other 
S222000 Closed fracture of humerus NOS other 
S222100 Closed fracture of humerus, shaft other 
S224.00 Closed fracture of the distal humerus other 
S224.11 Elbow fracture - closed other 
S224000 Closed fracture of elbow, unspecified part other 
S224100 Closed fracture distal humerus, supracondylar other 
S224500 Closed fracture of distal humerus, trochlea other 
S226.00 Fracture of upper end of humerus other 
S227.00 Fracture of shaft of humerus other 
S228.00 Fracture of lower end of humerus other 
S22z.00 Fracture of humerus NOS other 
S23..00 Fracture of radius and ulna other 
S230.00 Closed fracture of proximal radius and ulna other 
S230100 Closed fracture olecranon, extra-articular other 
S230400 Closed fracture of proximal ulna, comminuted other 
S230500 Closed fracture of the proximal ulna other 
S230600 Closed fracture radius, head other 
S230A00 Closed fracture radius and ulna, proximal other 
S232200 Closed fracture of the ulnar shaft other 
S234.00 Closed fracture of radius and ulna, lower end other 
S234.11 Wrist fracture - closed other 
S234100 Closed Colles' fracture other 
S234200 Closed fracture of the distal radius, unspecified other 
S234500 Closed fracture distal ulna, unspecified other 
S234600 Closed fracture radius and ulna, distal other 
S234700 Closed Smith's fracture other 
S234B00 Closed fracture radial styloid other 
S234D00 Closed fracture distal radius, extra-articular, other type other 
S234E00 Closed fracture distal radius, intra-articular, other type other 
S235100 Open Colles' fracture other 
S235B00 Open fracture radial styloid other 
S237.00 Fracture of upper end of radius other 



S238.00 Fracture of shaft of ulna other 
S239.00 Fracture of shaft of radius other 
S23B.00 Fracture of lower end of radius other 
S23C.00 Fracture of lower end of both ulna and radius other 
S23x100 Closed fracture of radius (alone), unspecified other 
S23x111 Fracture of radius NOS other 
S23x200 Closed fracture of ulna (alone), unspecified other 
S23x211 Fracture of ulna NOS other 
S23x300 Closed fracture of the radius and ulna other 
S23z.00 Fracture of radius and ulna, NOS other 
S24..00 Fracture of carpal bone other 
S240100 Closed fracture of the scaphoid other 
S240500 Closed fracture trapezium other 
S240700 Closed fracture capitate other 
S242.00 Fracture at wrist and hand level other 
S242000 Fracture of scaphoid other 
S242100 Fracture of first metacarpal bone other 
S242200 Fracture of other metacarpal bone other 
S242300 Multiple fractures of metacarpal bones other 
S25..00 Fracture of metacarpal bone other 
S25..11 Hand fracture - metacarpal bone other 
S250.00 Closed fracture of metacarpal bone(s) other 
S250200 Closed fracture finger metacarpal base other 
S250600 Closed fracture finger metacarpal other 
S26..11 Finger fracture other 
S260.00 Closed fracture of one or more phalanges of hand other 
S261000 Open fracture of phalanx or phalanges, unspecified other 
S262.00 Fracture of thumb other 
S263.00 Fracture of other finger other 
S28..11 Ill-defined fracture of arm other 
S28z.00 Ill-defined fractures of upper limb NOS other 
S29..12 Multiple rib fractures other 
S292.00 Multiple fractures of clavicle, scapula and humerus other 
S2B..00 Fracture of bone of hand other 
S3...00 Fracture of lower limb other 
S3...11 Leg fracture other 
S31..00 Other fracture of femur other 
S310.00 Closed fracture of femur, shaft or unspecified part other 
S310000 Closed fracture of femur, unspecified part other 
S310011 Thigh fracture NOS other 
S311.00 Open fracture of femur, shaft or unspecified part other 
S312.11 Closed fracture of femur, distal end other 
S312000 Closed fracture of distal femur, unspecified other 



S312100 Closed fracture of femoral condyle, unspecified other 
S312300 Closed fracture distal femur, supracondylar other 
S312500 Closed fracture distal femur, lateral condyle other 
S314.00 Fracture of shaft of femur other 
S315.00 Fracture of lower end of femur other 
S31z.00 Fracture of femur, NOS other 
S32..00 Fracture of patella other 
S320400 Closed fracture patella, comminuted (stellate) other 
S32z.00 Fracture of patella, NOS other 
S33..00 Fracture of tibia and fibula other 
S330.00 Closed fracture of tibia and fibula, proximal other 
S330100 Closed fracture proximal fibula other 
S330300 Closed fracture proximal tibia, medial condyle (plateau) other 
S332.00 Closed fracture of tibia/fibula, shaft other 
S332100 Closed fracture shaft of fibula other 
S334.00 Closed fracture distal tibia other 
S334000 Closed fracture distal tibia, extra-articular other 
S336.00 Fracture of upper end of tibia other 
S337.00 Fracture of shaft of tibia other 
S338.00 Fracture of lower end of tibia other 
S339.00 Fracture of fibula alone other 
S339000 Closed fracture of distal fibula other 
S339100 Open fracture of distal fibula other 
S33x000 Closed fracture of tibia, unspecified part, NOS other 
S33x100 Closed fracture of fibula, unspecified part, NOS other 
S33x200 Closed fracture of tibia and fibula, unspecified part other 
S33y000 Open fracture of tibia, unspecified part, NOS other 
S33yz00 Open fracture of tibia and fibula, unspecified part, NOS other 
S34..00 Fracture of ankle other 
S342.00 Closed fracture ankle, lateral malleolus other 
S344.00 Closed fracture ankle, bimalleolar other 
S344.12 Pott's fracture - ankle other 
S345.00 Open fracture ankle, bimalleolar other 
S349.00 Fracture of lateral malleolus other 
S34x.00 Closed fracture ankle, unspecified other 
S34z.00 Fracture of ankle, NOS other 
S35..00 Fracture of one or more tarsal and metatarsal bones other 
S35..11 Metatarsal bone fracture other 
S350.00 Closed fracture of calcaneus other 
S350.12 Os calcis fracture other 
S352300 Closed fracture cuboid other 
S352700 Closed fracture metatarsal other 
S355.00 Fracture of talus other 



S356.00 Fracture of metatarsal bone other 
S36..00 Fracture of one or more phalanges of foot other 
S36..11 Toe fracture other 
S360.00 Closed fracture of one or more phalanges of foot other 
S362100 Open fracture of great toe other 
S363.00 Fracture of other toe other 
S3x3.00 Multiple fractures of lower leg other 
S3x4.00 Multiple fractures of foot other 
S3xz.00 Other, multiple and ill-defined fractures of lower limb NOS other 
S3z..00 Fracture of unspecified bones other 
S3z..11 Fracture NOS other 
S3z0.00 Closed fracture of bones, unspecified other 
S3z0000 Greenstick fracture other 
S3zz.00 Fracture of bones NOS other 
S44z.00 Dislocation of finger or thumb not otherwise specified other 
S45..00 Dislocation or subluxation of hip other 
S496z00 Closed traumatic dislocation not otherwise specified other 
S4A..00 Fracture-dislocation or subluxation shoulder other 
S4A0.00 Closed fracture-dislocation shoulder other 
S4C..00 Fracture-dislocation or subluxation of wrist other 
S4C0000 Closed fracture-dislocation distal radio-ulnar joint other 
S4D..00 Fracture-dislocation/subluxation finger/thumb other 
S4F..00 Fracture-dislocation or subluxation knee other 
S4F0.00 Closed fracture-dislocation, knee joint other 
S4F2.00 Closed fracture-subluxation, knee joint other 
S4J0100 Closed fracture-dislocation of pelvis other 
S4J2100 Closed fracture-subluxation of pelvis other 
TC7..00 Fracture, cause unspecified other 

 



Supplemental Methods 

The Health Improvement Network (THIN): The UK is an ideal health system for capturing medical record 

data as the general practitioner (GP) is the primary contact for all aspects of the patient’s care.[1] In the 

United Kingdom, 95% of patients are registered with a general practitioner.[2]  Participating GPs record 

data as a part of routine patient care (e.g., demographics, medical diagnoses, laboratory data, and 

prescriptions) in the electronic medical record. However, biologics, such as tumor necrosis factor 

inhibitor prescriptions are not routlinely recorded in THIN as these are prescribed by specialists. The data 

are anonymized and collected by THIN, assessed for quality, and made available for research use.[3]  The 

Health Improvement Network draws patients from 514 general practices and is representative of the 

United Kingdom population in terms of age, sex, geography, and medical conditions.[4-7]  

 

Matching: Up to 5 unexposed controls from the general population were randomly selected for 

each patient with psoriasis, PsA and RA and were matched on practice and start date within the 

practice (defined as the latest of diagnosis date or 180 days after registration date).  Controls 

were required to have an encounter within 180 days of the disease patient’s diagnosis date. This 

algorithm was designed to minimize bias by ensuring that exposed patients and unexposed 

controls are followed by similar doctors during similar time periods.  Patients were not eligible to 

serve as unexposed controls if they had a diagnosis of PsA, psoriasis, or RA. 

Exposure, Outcome, and Covariate Definitions: READ codes were used to identify diseases of 

interest.  READ codes are a comprehensive hierarchical alphanumeric clinical language 

developed in the UK to record diagnoses, symptoms, and tests, similar to International 

Classification of Diseases (ICD) codes.[8]  Multiple studies have examined fracture in THIN and 

Clinical Practice Research Datalink (CPRD), an analogous primary care research database.[9-12] 

All covariates of interest were measured prior to cohort entry. A priori we hypothesized 

statistical interactions with age and sex as older age and female gender are associated with 

osteoporosis.  Additionally, DMARDs, phototherapy, acitretin, and psoralen were considered 

markers of psoriasis severity. 

Covariates Measured 
Socio-
demographics 

Age, sex, year of cohort entry, socioeconomic status (via Townsend 
deprivation score) 

Comorbidities Malignancy, body mass index, prior hospitalization in the baseline follow 
up period, Charlson comorbidity score, myocardial infarction, chronic 
kidney disease, cardiovascular disease, atrial fibrillation, diabetes, 



hypertension, chronic obstructive pulmonary disease, liver disease, 
dementia, stroke 

Medications Antidepressants (TCA1, SSRI2, SNRI3, MAOI4, other), antiepileptics, 
proton pump inhibitors, oral steroids, NSAIDs, hormone therapy5 

Habits smoking, alcohol 
DMARDs for RA 
and PsA 

methotrexate, sulfasalazine, azathioprine, leflunomide, cyclosporine, 
mycophenolate, hydroxychloroquine 

Definition of 
Severe Psoriasis 

code for phototherapy (including ultraviolet B or psoralen and ultraviolet 
A [PUVA]), methotrexate, cyclosporine, oral retinoids, etanercept, 
infliximab, adalimumab, or ustekinumab 

1Tricyclic antidepressants, 2Selective serotonin reuptake inhibitors, 3Serotonin-norepinephrine 
reuptake inhibitors,  
4Monoamine oxidase inhibitors, 5Hormone therapy refers to the use of oral contraceptives as 
well as hormone replacement therapy 
 
Statistical Analysis: Statistical analysis was performed using STATA 13.0 (College Station, TX).  Cox 

proportional hazards models were used to calculate unadjusted and adjusted hazard ratios with 95% 

confidence intervals. A purposeful selection modeling approach was used.[13] A priori we created a list 

of risk factors for osteoporosis that were felt to be important to include in the final model and these were 

retained.  Covariates with a p-value of <0.05 in the univariable model were added to create a full model. 

We removed other covariates one at a time based on p-value (≥0.05) and whether the point estimates 

changed by >10% when the covariate was removed. Additional covariates were removed due to 

collinearity with other variables in the model or due to rare exposure to the covariate.  This approach was 

used to result in the most biologically plausible and parsimonious model. The proportional hazards 

assumption was assessed using log-log plots.   

Sample Size: A priori, we calculated the necessary sample size for determination of a significant 

association between each disease and development of fracture.  Assuming an incidence of 5.7 per 1,000 

person years, we had >90% power to detect a hazard ratio as small as 1.1 with approximately 7,000 

patients with PsA and up to 5 matched controls per patient with alpha 0.05 and a mean of 5 years of 

follow up.[14]  

  



Supplemental Figure 1 

Flow diagram to demonstrate reasons for exclusion from the study. Controls with disease were patients 
matched to patients with PsA, RA, or psoriasis as controls who were found to have codes for one of these 
diseases. 

 

 

 

 

 

 

  



Supplemental Table 1: Additional Baseline Demographics 

   Control PsA RA Mild Psoriasis Severe Psoriasis 
 N 821,834 9,788 39,306 149,809 8,514 
Additional Comorbidities 
Hospitalization N (%) 234,119 (28.49%) 3,168 (32.37%) 12,197 (31.03%) 37,832 (25.25%) 3,324 (39.04%) 
Hypertension N (%)  

163,350 (19.88%) 
 

2,146 (21.92%) 
 

10,631 (27.05%) 
 

24,985 (16.68%) 
 

1,843 (21.65%) 
 
Myocardial infarction 

N (%)  
21,129 (2.57%) 

 
211 (2.16%) 

 
1,557 (3.96%) 

 
3,471 (2.32%) 

 
214 (2.51%) 

 
Charlson  

 
Mean (SD) 

 
0.56 (1.08) 

 
0.52 (1.04) 

 
0.71 (1.19) 

 
0.51 (1.04) 

 
0.64 (1.18) 

 
NSAID use 

 
N (%) 

 
412,915 (50.24%) 

 
7,765 (79.33%) 

 
31,266 (79.55%) 

 
63,109 (42.13%) 

 
5,800 (68.12%) 

Previous Diagnosis Before Start Date 
PsA N (%) - - 1,003 (2.55%) 2,639 (1.76%) 2,636 (30.96%) 
Psoriasis N (%) - 6,468 (66.08%) 2,008 (5.11%) - - 
RA N (%) - 

 
782 (7.99%) - 967 (0.65%) 917 (10.77%) 

Mean Visits in the Year Before Start 
Mean Visits Mean (SD) 4.86 (6.45) 8.03 (8.81) 10.02 (9.61) 6.22 (6.72) 10.54 (10.13) 
Socioeconomic Status 
Townsend* Mean (SD) 2.67 (1.36) 2.63 (1.35) 2.75 (1.37) 2.75 (1.37) 2.75 (1.38) 
  Missing (N, 

%) 
36,262 (4.41%) 462 (4.72%) 1,904 (4.84%) 7,492 (5.00%) 396 (4.65%) 

*Townsend deprivation score is a measure of socioeconomic status where 1 represents the lowest quintile of SI status and 5 represents the 
highest 
. 

 
 
 
 
 
 
 



Supplemental Table 2: Hazard Ratios for Incident Osteoporosis. 
 
Hazard ratios for the diagnosis of osteoporosis are presented in Supplemental Table 2. Patients with RA are more commonly diagnosed with 
osteoporosis (independent of fracture).  This may be related to screening practices: patients with PsA and psoriasis may not be screened as 
routinely as patients with RA (RA is a known risk factor for osteoporosis). 
 

 
  

OSTEOPOROSIS 

  
Number 

of 
Events 

Incidence* Unadjusted Age/Sex 
Adjusted 

Fully 
Adjusted** 

  HR CI HR CI HR CI 

Controls 17,546 32.01 REF REF REF 

PsA 250 42.22 1.34 1.19-1.52 1.67 1.48-1.90 1.09 0.94-1.28 

Mild Psoriasis 2,691 28.51 0.90 0.86-0.94 1.08 1.04-1.13 1.04 1.00-1.09 

Severe Psoriasis 228 49.68 1.64 1.44-1.87 2.06 1.80-2.34 1.13 0.96-1.34 

RA 2,738 116.49 3.73 3.58-3.88 2.36 2.27-2.46 1.65 1.55-1.76 
*Incidence per 10,000 person-years 
**Adjusted for age, sex, cancer, COPD, liver disease, TCA use, anti-epileptic use, PPI use, oral steroids, hormone 
treatment, methotrexate, sulfasalazine, cyclosporine, smoking, alcohol use, and BMI 



Supplemental Table 3: Sensitivity Analyses for Incident Fracture. 
 
  Fully Adjusted Model No Steroid Use (a) Adjust for N-visits (b) Incident Disease Only (c) 

  HR CI HR CI HR CI HR CI 

Controls REF REF REF REF 

PsA 1.16 1.06-1.27 1.18 1.06,1.30 1.12 1.02-1.23 1.32 1.14-1.52 

Mild Psoriasis 1.07 1.05-1.10 1.09 1.06,1.12 1.05 1.02-1.08 1.06 1.01-1.11 

Severe Psoriasis 1.26 1.15-1.39 1.28 1.14,1.43 1.18 1.07-1.30 1.14 0.92-1.43 

RA 1.23 1.18-1.28 1.25 1.19,1.31 1.16 1.12-1.21 1.14 1.06-1.22 
 

Multiple Imputation (d) Exclusive Groups (e) New FX + New OP Rx (f) Keep Hx of OP/FX (g) 
HR CI HR CI HR CI HR CI 

Controls REF REF REF REF  
PsA 1.21 1.10-1.32 1.15 1.05-1.26 1.84 1.47-2.30 1.12 1.04-1.21 

Mild Psoriasis 1.08 1.05-1.11 1.07 1.04-1.10 1.16 1.08-1.25 1.04 1.02-1.06 

Severe Psoriasis 1.33 1.21-1.47 1.35 1.18-1.54 1.96 1.55-2.48 1.19 1.10-1.29 

RA 1.23 1.18-1.28 1.22 1.18-1.28 2.22 2.06-2.40 1.19 1.16-1.23 

The following sensitivity analyses were performed: 
a) The cohort was restricted to those without a prescription for glucocorticoids in the baseline period 
b) Adjusted for the number of visits to the GP in the one year prior to cohort entrance 
c) The cohort was restricted to only patients with incident disease to examine the implications of disease duration.  Incident disease was defined as at least 

one year of follow up without a preceding DMARD prescription or diagnosis prior to the diagnosis date.  
d) Multiple imputation (MI) was used to impute missing values for smoking and body mass index category (felt to be key covariates) and the subsequent 

models were re-run with 10 iterations of MI.   We included both the exposures and outcomes as well as all other covariates with complete data in the MI 
model. 

e) For this model, we created more “pure” categories where patients with psoriasis were only those with a psoriasis code but not a code for PsA or RA.  
Patients with RA did not have a code for PsA but could have had psoriasis.  Patients with PsA could have codes for either RA or psoriasis. 

f) This model restricts new cases of fracture to patients with both a diagnosis of fracture and a new prescription of OP treatment (bisphosphonate, 
denosumab, PTH, calcitonin) within 365 days of fracture diagnosis 

g) This model did not remove patients with a history of osteoporosis, fracture or osteoporosis treatment from the cohort. Additionally, these variables were 
added to the model 

h) The cohort was restricted to only patients followed at least yearly (not shown - nearly unchanged) 
i) The cohort was restricted to only patients followed at least one full year prior to cohort entry to ensure adequate covariate assessment in the baseline 

period (not shown - nearly unchanged) 



 

Supplemental Table 4: Age at Entry as the Time Factor in the Cox Proportional Hazards Models 
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ALL FRACTURES 

  
Cohort time 

Fully Adjusted 
Age at Entry 

Fully Adjusted 
  HR CI HR CI 

Controls REF   

PsA 1.16 1.06-1.27 1.40 1.28-1.54 

Mild Psoriasis 1.07 1.05-1.10 1.19 1.16-1.22 

Severe Psoriasis 1.26 1.15-1.39 1.27 1.15-1.39 

RA 1.23 1.18-1.28 1.08 1.04-1.13 
HIP FRACTURE 

  
Cohort time 

Fully Adjusted 
Age at Entry 

Fully Adjusted 
 HR CI HR CI 

Controls REF    

PsA 1.17 0.86-1.59 1.40 1.03-1.91 

Mild Psoriasis 1.13 1.04-1.22 1.24 1.15-1.35 

Severe Psoriasis 1.21 0.88-1.66 1.13 0.83-1.56 

RA 1.55 1.40-1.72 1.46 1.32-1.63 
VERTEBRAL FRACTURE 

  
Cohort time 

Fully Adjusted 
Age at Entry 

Fully Adjusted 
 HR CI HR CI 

Controls REF    

PsA 1.07 0.66-1.72 1.39 0.86-2.25 

Mild Psoriasis 1.17 1.03-1.33 1.28 1.12-1.45 

Severe Psoriasis 2.23 1.54-3.22 2.27 1.57-3.29 

RA 1.53 1.30-1.80 1.45 1.24-1.71 
The use of age at entry as the time factor has been described by Korn 
et al.  The concept is that use of age as the time scale removes the age 
effect as it is accounted for in the baseline hazard in the Cox 
Proportional Hazards Model in order to tightly account for age 
effect.[15, 16] 
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