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Objectives: Hip fracture is the most serious consequence of falling in elderly with osteoporosis. Patients
with hip fractures suffer functional deterioration and increased morbidity especially during the first year
after fracture. Rapid increase in the proportion of the elderly increases the prevalence of hip fractures in
Thailand, leading to major problem for public health. There is substantial variation in the incidence of hip
fracture in different regions of Thailand. Demographic data are required to improve management and
prevention. This study was aimed to describe the demographic data and to determine the incidence of
fragility hip fractures in Nan, Thailand.
Methods: A retrospective, cohort study had been conducted in Nan and Pua hospital. Patients with hip
fractures were sorted by International Classification of Diseases 10th Revision (S72.0—S72.2) from
September 1, 2014 to December 31, 2017. Statistical analyses were conducted using descriptive analysis
and 95% confidence interval.
Results: The incidence of hip fractures in Nan province in 2015—2017 were 211.6, 214.9 and 238.5 per
100,000 person-years, respectively. There were 876 patients in this study. Higher incidence was found in
female (ratio, 2.5:1). About 87.2% of the fracture occurred inside the house. There were 5.9% who had
refracture. The median for refracture time was 143 weeks.
Conclusions: The incidence of hip fractures in Nan province was classified as moderate severity and was
increasing between 2015 and 2017. A coordinated, multidisciplinary approach in homecare management
especially in fall prevention are important factors to reduce incidence of fragility hip fracture.

© 2019 The Korean Society of Osteoporosis. Publishing services by Elsevier B.V. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

of hip fractures was 7.45 per 100,000 person-years [5]. The highest
incidence of 14.41 per 100,000 person-years was found in Saraburi

The classic osteoporotic fractures are hip, vertebral, and wrist
fractures. Hip fracture is the most serious consequence of falling in
older people with osteoporosis: 87%—96% of hip fracture patients
are 65 years of age or older [1]. Patients with hip fractures suffered
functional deterioration, limited mobility and increased morbidity,
especially during first year after fracture [2,3]. Furthermore, among
the survivors of the first hip fracture, the age-standardized risk of a
second hip fracture is higher than risk of a first hip fracture [4].
Previous studies have demonstrated that there is substantial vari-
ation in the incidence of hip fractures in different regions of
Thailand. In 1990, a multicenter study on hip fractures was con-
ducted in Thailand demonstrating that the age-adjusted incidence
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province. Study in Ubonrachathanee, Thailand in 1995 showed the
incidence of 10.3 per 100,000 person-years [6]. From 1997 to 1998,
the incidence of hip fracture in Chiang Mai was 151.2 and 185.2 per
100,000 person-years from hospital survey and community survey
respectively [7]. There was limited report on incidence of hip
fracture in Nan province. The population aged 60 years and older in
Thailand is predicted to be doubled by 2050, increasing from 11
million (16.9% of population) today to 22 million (35.1% of popu-
lation) [8]. Thus, Thailand will develop into fully aging society in the
next decade. The rapid increase in the proportion of the elderly will
increase the prevalence of hip fractures in Thailand in the future,
leading to major problem for public health. The objectives of this
study were to describe data on demography and to determine the
incidence of fragility hip fractures in Nan province, Thailand that in
order to improve planning of management and prevention.
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2. Methods

A retrospective, cohort study had been conducted at Nan and
Pua hospital. Patients who were admitted to hospital with hip
fracture were sorted by International Classification of Diseases 10th
Revision (572.0—S72.2) from September 1, 2014 to December 31,
2017. Medical records and radiographic images of patients were
reviewed. Radiographic images were used for validation of hip
fracture types. This study was approved by the Research Ethics
Committee of the Nan Hospital (Nan Hos. REC No. 004/2019).

The proportion of the population of Nan, Thailand in 2015—2017
and numbers of mid-year population over 50 years old were
derived from URL (http://stat.dopa.go.th/stat/statnew/upstat_age.
php) used for calculation of the incidence of hip fractures from
January 1, 2015 to December 31, 2017 in Nan province.

Inclusion criteria for this study were Thai peoples aged 50 years
and older who lived in Nan who had fracture at hip (including neck
of femur, intertrochanteric of femur and subtrochanteric of femur)
from low energy trauma.

Exclusion criteria were as follows: (1) patients younger than 50
years, (2) foreigner, (3) high energy trauma, (4) traffic accident, (5)
pathologic fracture, (6) periprosthetic fracture, and (7) previous
ipsilateral hip fracture caused by the same injury.

Demographic data such as sex, age, weight, height, body mass
index (BMI), ambulatory status before fracture, place of injury, type
of hip fracture, history of refracture, type of treatment, type of
surgical operation, timing of injury, timing to hospital, timing of
surgery, cost of treatment and length of stay were collected from
their medical records.

Information about mortality was obtained by telephone in-
terviews and home visit by nurse and other medical personnels. All
patients were followed for at least 1 year.

Statistical analyses were conducted using SPSS ver. 14.0 (SPSS
Inc., Chicago, IL, USA). Descriptive results were expressed as mean,
standard deviation, percent and medians. Incidence was expressed
as per 100,000 person-years. Estimated relative risk with 95%
confidence interval (95% CI) and P-value were calculated.

3. Results
3.1. Demographic data

This study was a retrospective study of hip fracture in patients
older than 50 years old that occurred from falling and were
admitted at Nan Hospital from September 1, 2014 to December 31,
2017. The duration of the study was 40 months. There were 876
patients. Most patients were female (male:female ratio, 1:2.5),
BMI < 20 kg/m? and mean age was 78.8 years. Most hip fractures
occurred inside the house. The demographic data including the
ambulatory status before fracture was shown in Table 1.

Total of 644 patients (73.5%) had intertrochanteric fracture. Type
of hip fractures and method of treatment were shown in Table 2.
Approximately 82.4% of patients received surgical intervention. The
cost in surgical cases was 3 times higher than nonsurgical cases.

3.2. Incidence of hip fracture

On average, the proportion of population in Nan was 0.74% of
Thai population. Nan province has no private hospital. There are
only 2 hospitals (Nan Hospital and Pua hospital) that have ortho-
pedic surgeons who can treat and operate on patients with hip
fractures. The patients with hip fractures were admitted to either
hospital and the incidence rates of hip fractures had increased from
2015 to 2017 as shown in Table 3. In 2017, incidence rate of hip
fracture in Nan was as high as 238.5 per 100,000 person-years. The

Table 1
Demographic data of patients with hip fractures in Nan hospital from September 1,
2014 to December 31, 2017 (n = 876).

Characteristic Value
Sex
Male 248 (28.3)
Female 628 (71.7)
Age, yr 78.8+8.9
Body mass index, kg/m? 19.5+3.7
<20 505 (57.6)
20-25 303 (34.6)
>25-30 61 (7.0)
>30 7 (0.8)
Place of falling
Inside the house 764 (87.2)
Bedroom 94 (10.7)
Bathroom 79 (9.0)
Other 591 (67.5)
Outside the house 112 (12.8)
Ambulatory status before fracture
Community walk, no gait aid 465 (53.1)
Community walk, with gait aid 83 (9.5)
House walk, no gait aid 152 (17.4)
House walk, with gait aid 160 (18.3)
Wheelchairs 8(0.9)
Bedridden 8(0.9)
Type of fracture
Neck 213 (24.3)
Intertrochanter 644 (73.5)
Subtrochanter 19(2.2)
Duration from falling to seeing orthopedist, 57.5+195.5
Within 24 h 611 (69.7)
>24—72h 127 (14.5)
>72h 138 (15.8)
Treatment
Surgical 722 (82.4)
Nonsurgical 154 (17.6)
Time to surgery, 62.8 +203.5
Within 24 h 351/722 (48.6)
>24—48 h 116/722 (16.1)
>48—72h 61/722 (8.4)
>72 h—1 wk 136/722 (18.9)
>1wk 58/722 (8.0)
Length of hospital stay, d 7.01+59
Surgical case 6.6 +8.2
Nonsurgical case 71+63

Cost of treatment, Baht
Surgical case
Nonsurgical case

43,594.5 + 26,672.7
49,469.5 + 23,587.9
16,050.8 +22,756.4

Values are presented as number (%) or mean + standard deviation.

incidence and relative risk classified by age groups were illustrated
in Table 4.

With increasing age, it is more likely to sustain a hip fracture. At
the reference aged 66—70 years, incidence of hip fracture had
significantly changed from nearby sequence age group. Those aged
90 years and above were 17.8 times more likely to suffer from hip
fracture than the reference group (95% CI, 10.19—30.98; P < 0.001).
However, those aged 66—70 years, reference group were 3.1 times
more hip fracture than those aged 61—65 (relative risk, 0.319; 95%
Cl, 0.16—0.62; P < 0.001) as shown in Table 4 and Fig. 1. There were
total of 378 cases (43.2%) of female patients age > 65 years old and
BMI < 20 kg/m?.

3.3. Refracture hip

Forty-one patients had first hip fracture before the study period,
whilst 11 patients had second hip fracture during the study period.
Thus, refracture (second fracture) was found in a total of 52 cases
(5.9%). The median time between the first and second hip fractures
was 143 weeks. The first quartile (25%) was 308 weeks and the third
quartile (75%) was 87 weeks. Refracture within 6 months were
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Table 2

Types of fracture and methods of treatment.
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Type of treatment

Intertrochanteric (n = 644)

Neck (n=213)

Subtrochanteric (n = 19)

Nonsurgical treatment
Internal fixation method
Prosthesis method

112 (17.4)
527 (81.8)
5(0.8)

36 (16.9)
16 (7.5)
161 (75.6)

6(31.6)
13 (68.4)
0(0)

Values are presented as number (%).

Table 3

Incidence rates of hip fracture per 100,000 person-years in Nan, 2015—2017.

Year No. of patient in Nan

hospital (case)

No. of patient in Pua
hospital (case)

Total

No. of mid-year population over 50
(case)  years old (case)

Incidence of hip fracture in Nan province (/100,000

person-years)

2015
All 260 21 281 132,804 211.6
Male 69 3 72 65,481 110.0
Female 191 18 209 67,323 3104
2016
All 250 47 297 138,176 214.9
Male 74 13 87 67,966 128.0
Female 176 34 210 70,210 299.1
2017
All 282 59 341 142,967 2385
Male 80 15 95 70,232 1353
Female 202 44 246 72,735 388.2
Table 4

Incidences and relative risk of hip fractures in the year 2017 classified by age group.

Age group, No. of

No. of mid-year population over 50 years Incidence of hip fracture in Nan province (/100,000 person- Relative risk for hip fracture (95%

yr patients old years) CI)
50-55 9 45,141 199 0.120 (0.06—0.26)*
56—60 5 31,492 159 0.091 (0.04—0.25)*
61-65 13 24,785 52.5 0.319 (0.16—0.62)?
66—-70 25 15,197 164.5 1.000 (0.05—1.74)
71-75 55 10,428 527.4 3.210 (1.99-5.14)?
76—-80 75 7773 964.9 5.865 (3.73—9.22)?
81-85 87 5029 1730.0 10.516 (6.75—16.39)*
86—90 48 2321 2068.1 12.571 (7.77-20.35)*
>90 24 821 29233 17.77 (10.19—-30.98)*
Incidence of hip fracture patients per 100,000 person-years by age group in year 2017

3500

3000 2923.3

2500

2068.1
2000 1730
1500
964.9
1000
527.4
200 164.5
19.9 15.9 52.5 '
Y I —— | ‘
50-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90  >90 year

Fig. 1. Incidence of hip fracture per 100,000 person-years by age group in year 2017.
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11.5%, within 1 year19.2%, within 3 years 50.0%, within 5 years 67.3%
and more than 5 years 32.7%.

Thirty-two patients (3.7%) died in the hospital. One-year mor-
tality rate was 17.2% (151 cases).

4. Discussion

Previous studies examined hip fracture rates in different regions
of the world. There was a marked heterogeneity in hip fracture risk
between countries [9] More than half of worldwide incidences
occur in Asia [10]. The severity of hip fracture incidence was clas-
sified as high (>250/100,000), medium (150—250/100,000) or low
(<150/100,000) [9]. The incidence of hip fractures in this study was
moderate severity which was similar to many Asian countries such
as Hong Kong, Japan, South Korea and Malaysia [9]. Incidence of hip
fracture has a tendency to increase since we are approaching the
elderly society in the next decades and it would be a major public
health problem. In Thailand, The Ministry of Public Health has seen
the importance of hip fracture problems and has pushed for na-
tional policy since 2017. The incidence rate of hip fractures in Nan,
Thailand increased from 2015 to 2017. Incidence of hip fractures in
this study was 238.5 per 100,000 person-years in 2017 that higher
than 185.2 per 100,000 person-years in Chiang Mai in 1998 [7].

For this study, we found 378 cases (43.2%) who were female
patients with age > 65 years and BMI < 20 kg/m?. Most hip fracture
occurred inside the house and in patients who can walk without
gait aid. Some previous study demonstrated that each area has the
same tendency to increase incidence by age and being multiply,
starting from the age of 65 years especially in females with small
BMI <20 kg/m? [11-15].

The incidence of repeated hip fracture was variable in many
studies [16—20]. Almost 80% occurred within three years after the
first hip fracture [20—23]. In the present study, patients who had
second hip fracture was 5.9% and the medians duration from first
hip fracture to second hip fracture was approximately 3 years (143
weeks). This data indicated that the implementation of the pre-
vention program for patient’s follow up should be monitored for at
least 3 years to reduce the recurrence rate of repeated hip fracture.

The interesting data and suggestion are: (1) Female over 65 year,
BMI less than 20 kg/m? are the high-risk groups for hip fracture.
Therefore, the annual screening of elderly in the primary health
care system is well worth the cost of primary prevention. (2) The
median duration of refracture is 3 years. Therefore, the follow-up
period or the prevention of recurrence should be followed for at
least 3 years.

5. Conclusion

The incidence of hip fractures in Nan province was classified as
moderate severity. In addition, the incidence tends to increase due
to the increasing proportion of the elderly population. A coordi-
nated, multidisciplinary approach in homecare management
especially good food to promote bone health, encourage patients to
exercise regularly and preventing of fall are important factors to
reduce incidence of first and second hip fracture.

Conflicts of interest

No potential conflict of interest relevant to this article was
reported.

Acknowledgments

The authors would like to thank Pongthep Wongwatchar-
apaiboon MD and Siriporn Wongwatcharapaiboon MD for assis-
tance with data analysis. ORCID. Worapong Sucharitpongpan:
0000-0003-3866-0779. Nuttorn Daraphongsataporn: 0000-0002-
3933-373X. Surapot Saloa: 0000-0001-8679-1429. Nattaphon
Philawuth: 0000-0001-8763-0205. Prapan Chonyuen: 0000-0001-
8239-7379. Kaiwan Sriruanthong: 0000-0001-8855-8399. Krair-
oek Waiwattana: 0000-0001-9793-1941.

References

[1] Roche JJ, Wenn RT, Sahota O, Moran CG. Effect of comorbidities and post-
operative complications on mortality after hip fracture in elderly people:
prospective observational cohort study. BMJ 2005;331:1374.

Fredman L, Magaziner ], Hawkes W, Hebel JR, Fried LP, Kasper J, et al. Female
hip fracture patients had poorer performance-based functioning than
community-dwelling peers over 2-year follow-up period. ] Clin Epidemiol
2005;58:1289-98.

Vestergaard P, Rejnmark L, Mosekilde L. Has mortality after a hip fracture
increased? J Am Geriatr Soc 2007;55:1720—6.

Omsland TK, Holvik K, Meyer HE, Center JR, Emaus N, Tell GS, et al. Hip
fractures in Norway 1999-2008: time trends in total incidence and second hip
fracture rates: a NOREPOS study. Eur ] Epidemiol 2012;27:807—14.
Suriyawongpaisal P, Siriwongpairat P, Loahachareonsombat W, Angsachon T,
Kumpoo U, Sujaritputtangkul S, et al. A multicenter study on hip fractures in
Thailand. ] Med Assoc Thail 1994;77:488—-95.

Khunkitti N, Aswaboonyalert N, Songpatanasilp T, Pipithkul S. Fracture
threshold in the Thai elderly and bone mineral density evaluation. ] Bone
Miner Metab 2000;18:96—100.

2

[3

[4

(5

[6

[7] Rojanasthien S, Luevitoonvechkij S. Epidemiology of hip fracture in Chiang
Mai. ] Med Assoc Thail 2005;88(Suppl 5):S105-9.
[8] United Nations, Department of Economic and Social Affairs, Population Divi-

sion. World population ageing 2017 (ST/ESA/SER.A/408). New York: United

Nations; 2017.

Kanis JA, Odén A, McCloskey EV, Johansson H, Wahl DA, Cooper C, et al.

A systematic review of hip fracture incidence and probability of fracture

worldwide. Osteoporos Int 2012;23:2239—56.

[10] Cooper C, Campion G, Melton 3rd LJ. Hip fractures in the elderly: a world-wide
projection. Osteoporos Int 1992;2:285—9.

[11] Brauer CA, Coca-Perraillon M, Cutler DM, Rosen AB. Incidence and mortality of
hip fractures in the United States. ] Am Med Assoc 2009;302:1573—-9.

[12] Kim SH, Yi SW, Yi JJ, Kim YM, Won YJ. Association between body mass index
and the risk of hip fracture by sex and age: a prospective cohort study. ] Bone
Miner Res 2018;33:1603—11.

[13] Shen ], Leslie WD, Nielson CM, Majumdar SR, Morin SN, Orwoll ES. Associ-
ations of body mass index with incident fractures and hip structural pa-
rameters in a large canadian cohort. ] Clin Endocrinol Metab 2016;101:
476—84.

[14] Farmer ME, White LR, Brody JA, Bailey KR. Race and sex differences in hip
fracture incidence. Am ] Public Health 1984;74:1374—80.

[15] Ettinger B, Black DM, Dawson-Hughes B, Pressman AR, Melton 3rd LJ. Updated
fracture incidence rates for the US version of FRAX. Osteoporos Int 2010;21:
25-33.

[16] Dinah AF. Sequential hip fractures in elderly patients. Injury 2002;33:393—4.

[17] Gaumetou E, Zilber S, Hernigou P. Non-simultaneous bilateral hip fracture:
epidemiologic study of 241 hip fractures. Orthop Traumatol Surg Res 2011;97:
22-7.

[18] Vochteloo AJ, Borger van der Burg BL, Roling MA, van Leeuwen DH, van den
Berg P, Niggebrugge AH, et al. Contralateral hip fractures and other
osteoporosis-related fractures in hip fracture patients: incidence and risk
factors. An observational cohort study of 1,229 patients. Arch Orthop Trauma
Surg 2012;132:1191-7.

[19] Yamanashi A, Yamazaki K, Kanamori M, Mochizuki K, Okamoto S, Koide Y,
et al. Assessment of risk factors for second hip fractures in Japanese elderly.
Osteoporos Int 2005;16:1239—46.

[20] Schreder HM, Petersen KK, Erlandsen M. Occurrence and incidence of the
second hip fracture. Clin Orthop Relat Res 1993;289:166—9.

[21] Dretakis KE, Dretakis EK, Papakitsou EF, Psarakis S, Steriopoulos K. Possible
predisposing factors for the second hip fracture. Calcif Tissue Int 1998;62:
366—-9.

[22] Mitani S, Shimizu M, Abo M, Hagino H, Kurozawa Y. Risk factors for second hip
fractures among elderly patients. ] Orthop Sci 2010;15:192—7.

[23] Sawalha S, Parker M]. Characteristics and outcome in patients sustaining a
second contralateral fracture of the hip. ] Bone Joint Surg Br 2012;94:102—6.

(9


http://refhub.elsevier.com/S2405-5255(19)30002-0/sref1
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref1
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref1
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref2
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref2
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref2
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref2
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref2
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref3
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref3
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref3
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref4
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref4
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref4
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref4
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref5
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref5
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref5
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref5
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref6
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref6
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref6
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref6
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref7
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref7
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref7
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref8
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref8
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref8
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref9
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref9
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref9
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref9
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref9
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref10
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref10
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref10
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref11
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref11
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref11
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref12
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref12
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref12
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref12
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref13
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref13
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref13
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref13
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref13
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref14
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref14
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref14
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref15
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref15
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref15
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref15
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref16
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref16
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref17
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref17
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref17
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref17
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref18
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref18
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref18
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref18
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref18
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref18
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref18
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref19
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref19
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref19
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref19
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref20
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref20
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref20
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref20
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref21
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref21
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref21
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref21
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref22
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref22
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref22
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref23
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref23
http://refhub.elsevier.com/S2405-5255(19)30002-0/sref23

	Epidemiology of fragility hip fractures in Nan, Thailand
	1. Introduction
	2. Methods
	3. Results
	3.1. Demographic data
	3.2. Incidence of hip fracture
	3.3. Refracture hip

	4. Discussion
	5. Conclusion
	Conflicts of interest
	Acknowledgments
	References


