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Incidence and Risk Factors of Subsequent Hip Fractures in Korea: 
Multicenter Study

This study analyzes the incidence of subsequent hip fractures and its risk factors in the 
northwestern region of Korea. We analyzed hip fracture patients who visited any of the 5 
teaching hospitals in the Bucheon and Incheon area from January 2000 to December 2010. 
Medical records were reviewed and presence of subsequent hip fractures, alcohol history, 
marital status, live in solitude, dementia, dizziness, American society of anesthesiologists 
score, osteoporosis treatment after fracture, body mass index (BMI) and initial bone 
mineral density were analyzed. The average follow-up period was 12 months (range 1-130 
months). A total of 2,546 patients (women 1,770, men 776) who had experienced hip 
fractures were included. Of these, subsequent hip fractures were found in 233 patients 
(9.2%) (women 187, men 46). Mean age at the time of the first fracture was 79.2 yr old 
(range 50-100 yr). The average interval between the first fracture and the subsequent hip 
fractures was 30.2 months (range 4 days-154 months). In this large-scale, retrospective, 
multicenter study, overall incidence of subsequent hip fractures is 9.2%. Independent risk 
factors of subsequent fracture are women, BMI < 22 kg/m2, and being unmarried.
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INTRODUCTION

The one-year mortality of hip fractures in elderly patients rang-
es from 14%-36%, and the incidence of hip fractures is increas-
ing each year because of increasing the number of the elderly. 
Epidemiologic studies on hip fracture in Korea have reported 
high incidences of hip fracture, and confirmed that the number 
of hip fractures is likely to increase markedly in the near future 
(1, 2). It is a worldwide problem related to the aging of the pop-
ulation (3-7). It is expected that 63 million hip fractures will oc-
cur globally in 2050; and Melton et al. reported 6% of males and 
17.5% of females will experience hip fracture (3, 4). The compli-
cations of hip fracture are death, disability, long term care needs 
and loss of social independency (8). Thus hip fracture appears 
as a significant public health problem with serious socioeco-
nomic burden (9). Hodsman et al. (5) reported that patients 
with previous hip fractures will experience subsequent hip frac-
tures (SHF) and they also suggested that the mortality is 2.7 times 
higher than the group without previous fractures. The incidence 
of asynchronous bilateral hip fractures is 1.7%-14.8%; and hip 
fractures alone are a major risk of contralateral fracture (10-17). 
So we analyzed the incidence of subsequent hip fractures and 

its risk factors in the northwestern region of Korea.
  All hip fracture patients (femoral head fractures, femoral neck 
fractures, intertrochanteric fractures, subtrochanteric fractures) 
treated at teaching 5 hospitals in Bucheon and Incheon area 
were reviewed. The patients were divided into two groups, a 
group that had experienced subsequent hip fractures (SHF), 
and a group that had unilateral hip fractures (UHF). We ana-
lyzed the incidence of SHF and the risk factors of SHF.

MATERIALS AND METHODS

We analyzed 2,546 patients (female, 1,770; male, 776). Inclusion 
criteria were patients who had unilateral hip fracture from Jan-
uary 2000 to December 2010 with no osteoporosis treatment at 
the time of the incident. Exclusion criteria were patients who 
received osteoporosis treatment at the time of the incident and 
causes of hip fracture were a traffic accident, a fall from a higher 
pointer than the patient’s height, pathologic fracture and causes 
of follw-up loss were unknown. The average follow-up period 
was 12 months (1-130 months). Presence of SHF, alcohol histo-
ry, marital status, dementia, dizziness, osteoporosis treatment 
after fracture, American society of anesthesiologists (ASA) score, 
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Table 1. Baseline characteristics of the patients

Parameters

No. (%) or mean ± SD

P valueTotal 
(n = 2,546)

UHF 
(n = 2,313)

SHF 

(n = 233)

Sex (female)   1,770 (69.5)   1,583 (68.4)     187 (80.3) < 0.001
Age (yr) 79.2 ± 10.2 78.8 ± 10.3 83.0 ± 8.9 0.024
Height (cm) 158.4 ± 9.2 158.7 ± 9.3 155.4 ± 7.4 < 0.001
Weight (kg) 55.2 ± 10.7 55.5 ± 10.7 51.2 ± 9.5 < 0.001
BMI (kg/m2) 23.1 ± 3.5 23.3 ± 3.4 22.0 ± 3.4 < 0.001
ASA score 2.3 ± 0.5 2.3 ± 0.5 2.3 ± 0.5 0.671
Alcoholism  26 (1.0)  23 (1.0)   3 (1.3) 0.719
Unmarried  77 (3.0)  64 (2.8) 13 (5.6) 0.004
Live in solitude  63 (2.5)  60 (2.6)   3 (1.3) 0.506
Dementia      113 (4.4)      102 (4.4) 11 (4.7) 0.520

SD, standard deviation; ASA, american society of anesthesiologists; UHF, unilateral hip 
fracture; SHF, subsequent hip fracture.

Table 2. Bone mineral density results of patients

Timing and site

No. (%) or mean ± SD

P valueTotal 
(n = 1,421)

UHF
(n = 1,283)

SHF
(n = 138)

First BMD after First Fx
Neck, T score
Troch, T score
Hip, T score

-2.89 ± 1.09
-2.42 ± 1.16
-2.63 ± 1.18

-2.89 ± 1.05
-2.42 ± 1.13
-2.63 ± 1.15

-2.83 ± 1.43
-2.37 ± 1.43
-2.63 ± 1.43

    0.643
    0.730
    0.976

Treatment after first Fx 703 (49.5) 628 (48.9) 75 (54.3) < 0.001

SD, standard deviation; BMD, bone mineral density; Fx, fracture; UHF, unilateral hip 
fracture; SHF, subsequent hip fracture.

Table 3. Multivariate analysis of risk factors for subsequent fracture

Characteristics Exp (B)
95% CI for Exp (B)

P value
Lower Upper

Sex, female (vs. male) 2.361 1.540 3.618 < 0.001
Age (y-o), ≥ 83 (vs. < 83) 1.130 0.806 1.583 0.479
BMI (kg/m2), < 22 (vs. ≥ 22) 1.844 1.324 2.569 < 0.001
Marriage, no (vs. yes) 2.537 1.254 5.136 0.010

Exp, exponential function; CI, confidence interval.

body mass index (BMI) and bone mineral density (BMD) were 
collected through patients’ medical records and telephone in-
terviews. Patient identification (using name and birth date) was 
cross checked between hospitals to obtain an accurate count of 
incidence. We selected a SHF group with a previous history of 
surgery due to unilateral hip fracture and who had SHF on the 
contralateral side. BMD tests were performed on 1,421 patients 
after inital trauma with Dual-energy X-ray absorptiometry. Stu-
dent’s t-tests and chi-square test were performed between the 
two groups on their age, BMI, BMD and ASA score. We analyzed 
the factors known to cause SHF such as additional fractures, al-
cohol consumption, solitude habitation, dementia, dizziness, 
medical condition, and history of osteoporosis treatment by lo-
gistic regression analysis (SPSS 18.0). 

Ethics statement
The study protocol was approved by the institutional review 
board (IRB) of Inha University Hospital (IRB Number, 13-2441), 
Bucheon St. Mary’s Hospital (IRB Number, 1-018), Incheon St. 
Mary’s Hospital (IRB Number, 4-002). Informed consent was 
waived by the boards.

RESULTS

Their average age was 79.2 (range: 50-100 yr) yr with 776 males 
and 1,770 females. Seventy-one (2.8%) patients were died. Av-
erage BMI was 23.1. Alcoholism was noted in 26 patients (1%). 
Sixty-three patients (2.5%) lived in solitude. One hundred thir-
teen patients (4.4%) suffered from dementia. Their ASA physi-
cal status scored 2.3 (1-4, standard deviation [SD] 0.5) on aver-
age. Two hundred thirty three patients (9.2%) experienced a 
SHF. Average interval between the first fracture and the subse-
quent hip fractures was 30.2 months (range, 4 days-154 months). 
There were 3 (1.3%) alcoholism cases with SHF, 3 (1.3%) lived in 
solitude, 11 (4.7%) had dementia. Their ASA physical status score 
was 2.3 (1-4, SD 0.5) on average. In the group with UHF, 60 cases 

(2.6%) lived in solitude, 102 cases (4.4%) had dementia, 23 (1%) 
alcoholism cases. Their ASA physical status score was 2.3 (1-4, 
SD 0.5) on average. The two groups had statistical differences in 
sex, age, BMI and marital status (Table 1). 
  T-scores at the time of initial trauma were -2.89 (SD 1.09) of 
femoral neck area and -2.42 (SD 1.16) of trochanteric area. A to-
tal of 703 patients (49.5%) received osteoporosis treatment after 
the initial fracture. A total of 138 patients with SHF had a T-score 
of -2.83 (SD 1.43) of femoral neck area, and -2.37 (SD 1.43) of 
trochanteric area, and 1,283 patients with UHF had a T-score of 
-2.89 (SD 1.05) of femoral neck, and -2.42 (SD 1.13) of trochan-
teric area. An initial T-score in the group with SHF was -2.83 (SD 
1.43) while group with UHF showed a T-score of -2.89 (SD 1.05), 
thus showing no statistical difference (P = 0.643). However, more 
patients in the SHF group had been receiving treatment for os-
teoporosis (P < 0.001) (Table 2). 
  In this study, overall incidence of subsequent hip fractures 
was 9.2%. Multivariate analysis of risk factors found that female 
gender, BMI < 22 kg/m2, being unmarried were statistically sig-
nificant risk factors (Table 3).

DISCUSSION

The occurrence of fracture near the hip joint is increasing as our 
average life span increases due to medical improvement. How-
ever, mortality rates and complication rates are very high re-
gardless of technological advances (18, 19). Boston (16) report-
ed that in the cases of a first femoral neck fracture, death rate 
goes up to 13% and 30% in cases of a second fracture. Common 
risk factors for hip fractures are low BMI and small calcium in-
take in Japan and Mediterranean osteoporosis study (MEDOS). 
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Additionally eating fish and sleeping on Japanese mattress might 
exert preventive effects against hip fracture (20). The risk factors 
of bilateral hip fractures are dementia, neurological diseases, 
and Parkinson disease (10, 12, 21). Denutrition is also a risk fac-
tor (22, 23). In this study, female gender, BMI < 22 kg/m2, being 
unmarried were found as risk factors.
  Our study has some limitations. This was a multicenter study 
and the prescription and duration of osteoporosis medication 
differed between centers. Therefore the effect of medication on 
SHF was difficult to estimate. Second, because a number of dif-
ferent surgeons were included in the study, the incidence de-
pending on operative procedures was difficult to evaluate. Third, 
being a retrospective study, the collection of data was irregular 
and BMD tests were performed on only 1,421 patients after ini-
tial trauma, not all patients. Fourth, investigation of patients’ 
calcium profiles, hormonal status, vitamin D deficiency was 
not performed. 
  However, this is a substantially large study that included all of 
the teaching hospitals in the Incheon and Bucheon area. Patient 
identification was cross checked between hospitals leading to 
an accurate evaluation of the SHF patients in the community. 
  In this large-scale, retrospective, multicenter study, overall 
incidence of subsequent hip fractures is 9.2%. Independent risk 
factors of subsequent fracture are female gender, BMI < 22 kg/m2, 
and being unmarried.

DISCLOSURE

The authors have no conflicts of interest to disclose.

ORCID

Do Hyun Moon  http://orcid.org/0000-0003-4806-6650
Ju Young Kim  http://orcid.org/0000-0003-0182-8523
Kee Haeng Lee  http://orcid.org/0000-0002-2137-2992
Soo Jae Yim  http://orcid.org/0000-0003-2107-7384
Kyoung Ho Moon  http://orcid.org/0000-0002-9186-0473
Geun Hong Choi  http://orcid.org/0000-0003-3776-1877

REFERENCES

1.	Yoon HK, Park C, Jang S, Jang S, Lee YK, Ha YC. Incidence and mortality 

following hip fracture in Korea. J Korean Med Sci 2011; 26: 1087-92.

2.	Rowe SM, Song EK, Kim JS, Lee JY, Park YB, Bae BH, Hur CI. Rising in-

cidence of hip fracture in Gwangju city and Chonnam province, Korea. J 

Korean Med Sci 2005; 20: 655-8.

3.	Cooper C, Campion G, Melton LJ 3rd. Hip fractures in the elderly: a world-

wide projection. Osteoporos Int 1992; 2: 285-9.

4.	Melton LJ 3rd, Chrischilles EA, Cooper C, Lane AW, Riggs BL. Perspec-

tive: how many women have osteoporosis? J Bone Miner Res 1992; 7: 

1005-10.

5.	Hodsman AB, Leslie WD, Tsang JF, Gamble GD. 10-year probability of 

recurrent fractures following wrist and other osteoporotic fractures in a 

large clinical cohort: an analysis from the Manitoba Bone Density Pro-

gram. Arch Intern Med 2008; 168: 2261-7.

6.	Gardner MJ, Brophy RH, Demetrakopoulos D, Koob J, Hong R, Rana A, 

Lin JT, Lane JM. Interventions to improve osteoporosis treatment follow-

ing hip fracture: a prospective, randomized trial. J Bone Joint Surg Am 

2005; 87: 3-7.

7.	Juby AG, De Geus-Wenceslau CM. Evaluation of osteoporosis treatment 

in seniors after hip fracture. Osteoporos Int 2002; 13: 205-10.

8.	Pearse EO, Redfern DJ, Sinha M, Edge AJ. Outcome following a second 

hip fracture. Injury 2003; 34: 518-21.

9.	Lee YK, Koo KH. Osteoporotic hip fracture in the elderly patients: physi-

cians’ views. J Korean Med Sci 2013; 28: 976-7.

10.	Shabat S, Gepstein R, Mann G, Kish B, Fredman B, Nyska M. The second 

hip fracture: an analysis of 84 elderly patients. J Orthop Trauma 2003; 

17: 613-7.

11.	Berry SD, Samelson EJ, Hannan MT, McLean RR, Lu M, Cupples LA, 

Shaffer ML, Beiser AL, Kelly-Hayes M, Kiel DP. Second hip fracture in 

older men and women: the Framingham Study. Arch Intern Med 2007; 

167: 1971-6.

12.	Fukushima T, Sudo A, Uchida A. Bilateral hip fractures. J Orthop Sci 

2006; 11: 435-8.

13.	Chapurlat RD, Bauer DC, Nevitt M, Stone K, Cummings SR. Incidence 

and risk factors for a second hip fracture in elderly women: the study of 

osteoporotic fractures. Osteoporos Int 2003; 14: 130-6.

14.	Lönnroos E, Kautiainen H, Karppi P, Hartikainen S, Kiviranta I, Sulkava 

R. Incidence of second hip fractures: a population-based study. Osteopo-

ros Int 2007; 18: 1279-85.

15.	Schrøder HM, Petersen KK, Erlandsen M. Occurrence and incidence of 

the second hip fracture. Clin Orthop Relat Res 1993; 289: 166-9.

16.	Boston DA. Bilateral fractures of the femoral neck. Injury 1982; 14: 207-

10.

17.	Dretakis KE, Dretakis EK, Papakitsou EF, Psarakis S, Steriopoulos K. Pos-

sible predisposing factors for the second hip fracture. Calcif Tissue Int 

1998; 62: 366-9.

18.	Cummings SR, Kelsey JL, Nevitt MC, O’Dowd KJ. Epidemiology of os-

teoporosis and osteoporotic fractures. Epidemiol Rev 1985; 7: 178-208.

19.	Eastwood EA, Magaziner J, Wang J, Silberzweig SB, Hannan EL, Strauss 

E, Siu AL. Patients with hip fracture: subgroups and their outcomes. J Am 

Geriatr Soc 2002; 50: 1240-9.

20.	Yoshimura N, Suzuki T, Hosoi T, Orimo H. Epidemiology of hip fracture 

in Japan: incidence and risk factors. J Bone Miner Metab 2005; 23: 78-80.

21.	Chiu KY, Pun WK, Luk KD, Chow SP. Sequential fractures of both hips in 

elderly patients: a prospective study. J Trauma 1992; 32: 584-7.

22.	Simon P, Gouin F, Veillard D, Laffargue P, Ehlinger M, Bel JC, Lopez R, 

Beaudet P, Luickx F, Molina V, et al. Femoral neck fractures in patients 

over 50 years old. Rev Chir Orthop Reparatrice Appar Mot 2008; 94: S108-

32.

23.	Tonetti J, Couturier P, Rémy A, Nicolas L, Merloz P, Franco A. Proximal 

femoral fractures in patients over 75 years: vital and functional progno-

sis of a cohort of 78 patients followed during 2.5 years. Rev Chir Orthop 

Reparatrice Appar Mot 1997; 83: 636-44.


