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Background: Alpha-blocker can result in falling and fractures because of adverse effect 
such as orthostatic hypotension due to vasodilatory effect. We investigated the associa-
tion between the alpha-blocker and the risk of osteoporotic hip fractures using a nation-
wide claim database. Methods: We identified 1,051,651 men 65 years of age or older 
who had prescription records of alpha-blocker from nationwide medical claim database, 
from 2007 to 2012. Alpha-blockers were classified as non-specific general (NSG), non-
specific slow-release (NSSR), uro-specific general (USG), and uro-specific slow release 
(USSR). Results: Total of 6,553 hip fractures were observed. The incidences of hip fracture 
within 1 year were higher than those of the reference periods in all type of alpha-block-
er. Hazard ratio peaked at early period of alpha-blocker, and decreased with time, re-
gardless of type of alpha-blocker. Conclusions: Use of alpha-blocker is associated with 
increased risk of hip fracture, especially in early use.
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INTRODUCTION

Benign prostatic hyperplasia is a common disease with its prevalence reaching over 
60% of men older than 65 years,[1] and alpha-blocker is most useful and the first line 
drug to manage urinary symptom in elderly men with benign prostatic hyperplasia.[2] 
But, alpha-blocker has adverse effect such as orthostatic hypotension, headache and 
dizziness due to vasodilatory effect.[3] On the other hands, syncope and falling fol-
lowed by fracture are rare after alpha-blocker, even though vasodilation-associated ef-
fects also might result in.[3] 

Several studies on antihypertensive drugs suggested that the antihypertensive drugs 
can cause orthostatic hypotension, which has been well-known risk factor for falling 
and fractures, in elderly patients.[4,5] Interestingly, among antihypertensive drugs, al-
pha-blockers have been reported to be strongly associated with orthostatic hypoten-
sion and syncope.[4-6] But, there has been rare study on the association between the 
alpha-blocker and the risk of osteoporotic hip fractures.

The purpose of this study was to investigate the association between the alpha-
blocker and the risk of osteoporotic hip fractures using a nationwide claim database.
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METHODS

We analyzed data from a nationwide claim database, the 
Health Insurance Review and Assessment Service (HIRA) of 
South Korea. The HIRA database covered over 99.9% of all 
medical and pharmacy claims in South Korea. The HIRA da-
tabase includes diagnosis (recorded by the International 
Classification of Diseases, 10th revision [ICD-10]), procedure 
records, prescription records (drug name, formula, dose, 
and duration of prescription), and demographic informa-
tion.[7-12] The study protocol was approved by the institu-
tional review boards. All nationwide claim data of HIRA da-
tabase were analyzed to define prescription records of al-
pha-blocker medication and hip fracture from January 2007 
to December 2012.   

We examined men 65 years of age or older who had pre-
scription records of alpha-blocker from January 2007 to June 
2012. The first prescription date was set as the index date. We 
included only the new users of alpha-blocker by excluding 
subjects who had a prescription records for alpha-blockers in 
the prior 365 days from the index date. We also excluded sub-
jects who had a hip fracture in the prior 365 days from the in-
dex date.

Alpha-blockers were classified based on uro-specificity 
and slow-release; non-specific general (NSG; for example; 
Doxazosin, Terazosin), non-specific slow-release (NSSR; for 
example: Doxazosin), uro-specific general (USG; for exam-
ple: Silodosin, Tamsulosin, Naftopidil), and uro-specific 
slow release (USSR; for example: Alfuzosin, Tamsulosin). If 
an individual changed alpha-blocker to another type of al-
pha-blocker, each medication was considered as the first 
prescription. Discontinuation was defined by either the 
absence of ongoing refills or a continuous gap of 30 days 
or more between an expected refill and actual refill during 
the 360 days study period.[13]

To identify hip fracture, we used the selected codes for 7 
procedures (open reduction of fractured extremity-femur, 

closed pinning-femur, external fixation-pelvis/femur, closed 
reduction of fractured extremity-pelvis/femur, bone traction, 
skin traction, hemiarthroplasty-hip), which were used for hip 
fracture.[7,8,14] When an individual had more than two pro-
cedure codes, the date of the first encoding was considered 
as the date of occurrence of hip fracture.

 We analyzed the incidence of hip fracture within 1 year 
after medication of alpha-blocker. We calculated hazard ra-
tios (HRs) of hip fracture within 15 days, 16 to 30 days, 31 to 
45 days, 46 to 90 days, 91 to 180 days, and 181 to 360 days 
after index date. Non-using periods, between 180 and 360 
days prior to index date, in each type of alpha-blocker users 
were chosen as the reference group, and HRs were calculat-
ed by using Cox proportional hazard model. 

Statistical results were presented with 95% confidence 
intervals (CIs). If 95% CI did not include 1.0, it meant that 
the results were statistically significant. R package (version 
2.15.3) was used for all statistical calculations.

RESULTS

From the national claims database between January 2007 
and December 2012, 4,615,626 eligible subjects with alpha-
blockers were identified. Among them, 2,391,842 subjects 
were new users of alpha-blockers (no evidence of previous 
alpha-blockers). Thereafter, we excluded subjects with previ-
ous hip fracture history and discontinuation of alpha-block-
er. Finally, 1,051,651 subjects with alpha-blockers were ana-
lyzed in this study. 

The baseline characteristics of the study cohort are shown 
in Table 1. 

Total of 6,553 hip fractures were observed during the ob-
servation period. The incidences of hip fracture within 1 year 
and HR were shown in Table 2. 

HRs for hip fracture according to the time after medication 

Table 1. Characteristic of subjects

Number of patients Age (mean±standard deviation)

NSG 266,332 72.8±5.8

NSSR 181,140 72.8±5.9

USG 433,970 73.0±6.0

USSR 503,381 72.6±5.8

NSG, non-specific general; NSSR, non-specific slow-release; USG, non-
specific slow-release; USSR, uro-specific slow release.

Table 2. Incidence of hip fracture with alpha-blocker (per 100,000)

Incidence before 
medication

Incidence 
within 1 year

Hazard 
ratio (95% CI)

NSG 251.3 323.0 1.29 (1.12-1.47)

NSSR 209.6 345.5 1.65 (1.39-1.95)

USG 202.3 368.8 1.82 (1.65-2.02)

USSR 218.1 334.7 1.54 (1.40-1.69)

CI, confidence interval; NSG, non-specific general; NSSR, non-specific 
slow-release; USG, non-specific slow-release; USSR, uro-specific slow 
release.
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of alpha-blockers are shown in Figure 1 HR in each group 
had similar trends with time, which decreased at 30 days af-
ter index of medication (Fig. 1).

DISCUSSION

In this nationwide study, we found that use of alpha-block-
ers is associated with increased risk of hip fracture. To our 
knowledge, this is the largest study with longest observation 
period (up to five years) investigating the association be-
tween use of alpha-blockers and risk of hip fracture. 

The present study showed that use of alpha-blockers was 
associated with higher risk of hip fracture. This is consistent 
with previous studies, which demonstrated that use of al-
pha-blockers was associated with an increased risk of frac-
ture.[3-5] But, alpha-blocker was not the primary objects of 
the studies, but secondary, because they included alpha-
blocker as one of antihypertensive medication.[4,5]

Although we did not evaluate the mechanism of alpha-

blocker on risk of fracture, orthostatic hypotension and syn-
cope by vasodilatory adverse effects have been suggested 
as possible mechanism that alpha-blockers could increase 
the risk of falling and fracture.[3,15] 

In this study, HRs of uro-selective drug seems higher than 
those of non-selective drug, which was discrepant with ex-
pectation on lower risk of orthostatic hypotension in uro-
selective drugs. However, we cannot compare directly HR 
with each other in this study, because we calculated HR by 
comparing with non-using reference periods in each type 
of alpha-blocker user.

However, our study might provide more important clini-
cal implication, because we showed the risk of hip fracture 
according to the time after use of alpha-blocker (Fig. 1). The 
risk of hip fracture peaked early period after use of alpha-
blocker, and decreased with time. This means that physi-
cians should be cautious in early period when they use al-
pha-blocker.

Our study has several limitations. First, we did not include 
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Fig. 1. Hazard ratio of hip fracture after use of alpha-blocker in each type of alpha-blocker. NSG, non-specific general; NSSR, non-specific slow-
release; USG, non-specific slow-release; USSR, uro-specific slow release.
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other factors for fall and fractures, age, gender, bone miner-
al density, diagnosis of osteoporosis, osteoporosis-related 
medication, and other medical comorbidity. Second, we did 
not evaluate doses of alpha-blocker, which would be im-
portant vasodilatory side-effect. Thirds, we could not differ-
entiate the osteoporotic fracture from fracture due to high-
energy trauma. Fourth, we could not evaluate the proportion 
of orthostatic hypotension in alpha-blocker users, because we 
used de-identified database. Fifth, among the used procedure 
codes, that for hemiarthroplasty was not exclusive for hip frac-
ture. But, its utilization for other conditions was negligible. 

In spite of these limitations, this study showed that use of 
alpha-blocker is associated with increased risk of hip frac-
ture, especially in early period. Physician should be remem-
ber possibility of orthostatic hypotension followed by fall-
ing and fracture, especially in the early period, when they 
used alpha-blocker in the elderly patients.
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