
• Before matching, patients with fracture (T and C1) were older and in 

poorer health than women in the comparison cohorts (Table 1) 

Design: Time-stratified propensity score matched cohort study

Setting: Primary care (CPRD AURUM, UK) linked with hospital 

databases (HES) mapped to the OMOP CDM [1]

Study period: 01 April 2010 to 31 March 2018, divided into 6-month 

periods to account for seasonality of fracture occurrence. 

Participants: Women aged ≥50 years who met the eligibility criteria were 

included in three different cohorts (Figure 1)

❖ ≥ 730 days of prior observation time

❖ No history of cancer or metabolic bone diseases

• Data-driven PS matching selected different number of 

covariates across comparison groups and calendar time 

periods. 

• Covariate balance was achieved after 

(1) large number of proxy covariates was selected when 

comparing women with subsequent fractures to those with 

single fracture; 

(2) limited number of key covariates with clinical importance was 

selected when comparing women with fracture to those 

without. 
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To evaluate the performance of data-driven large scale propensity score 

(PS) matching in patients with

1) imminent subsequent fracture occurring within 2 years of their initial 

fracture compared to patients with only an initial fracture

2) initial fracture compared to patients without a fracture

Conclusions

Objective

Results

Methods

Statistical analysis: 

• Large scale L1 regularised (LASSO) regression to identify from 7,479 

candidate covariates, defined using individual concept codes, those 

predictive of fractures. 

• Selected covariates included in a logistic regression model to compute 

the PS separately for cohorts T-C1 and C1-C2. 

• Age and PS matching (1:5) was performed for the first 6-month 

period, and this process was repeated on an iterative rolling basis 

over calendar time. 

• Cohorts were deemed comparable if covariates had absolute 

standardised mean difference (ASMD) <0.1

Background

Comparable cohorts need to be defined to estimate the healthcare costs 

and resource use over a 2-year period attributable to osteoporotic 

fractures Table 1. Selected patient characteristics before and after matching

Char. Before matching
After matching

(T-C1)

After matching

(C1-C2)

T C1 C2 T C1 C1 C2

N 11,836 56,237 432,677 10,790 39,827 55,767 157,692

Median 

age, yr
77 72 63 76 74 72 72

CKD, % 24 20 11 22 21 20 21

CVD, % 50 40 21 47 44 40 37

HTN, % 58 50 36 55 54 50 51

Ost, % 43 22 4 39 26 22 15

SC, % 16 13 8 15 14 13 12
Char: characteristic; CKD: chronic kidney disease; CVD: cardiovascular disease; HTN: 

hypertension; N: number of patients; Ost: osteoporosis; SC: systemic corticosteroids

[1] Hripcsak G, et al. Observational Health Data Sciences and Informatics (OHDSI): 

Opportunities for Observational Researchers. Stud Health Technol Inform. 2015;216:574-8

Figure 3. Covariate balance before and after matching

T vs C1 C1 vs C2

Top 3 frequency:

• Osteoporosis

• Alendronate

• Cholecalciferol

Top 3 frequency:

• Osteoporosis

• Illness

• Bone injury
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Figure 1. Study design

Target cohort (T): 
Patients who had an imminent 

subsequent fracture within 2 

years of their initial fracture

Comparator cohort 1 (C1): 
Patients with an initial fracture 

and no history of fracture in the 

prior 2 years

Comparator cohort 2 (C2): 
Patients with no history of 

fracture ever
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• LASSO regression selected higher number of covariates in T-C1 as 

compared to C1-C2 (Figure 2)

• All covariates in both matched cohorts had ASMD < 0.1 (Figure 3) 

• Although fewer selected covariates in the C1-C2 matched cohort, 

confounders e.g. CVD had ASMD < 0.1, despite unspecified in the PS.
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Figure 2. Number and examples of selected covariates across periods 
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