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Abstract

Summary This retrospective study examining hip fracture incidence, hip fracture trends, and the annual hospitalization costs
for hip fractures in a population aged 50 years and older within the Universal Health Coverage System revealed that the
incidence of hip fractures and the annual hospitalization costs for hip fractures increased significantly from 2013 to 2022.
Purpose To examine the annual incidence of hip fractures over 10 years (2013-2022), hip fracture trends, and the annual
hospitalization costs for hip fractures in a population aged 50 years and older within the Universal Health Coverage System.
Methods A retrospective study was conducted. Hip fracture hospitalizations were identified using ICD-10. Data on the
number of hip fracture hospitalizations, population aged > 50 years, and hospitalization costs were obtained. The primary
outcome was the annual incidence of hip fractures. The secondary outcomes were hip fracture incidence by 5-year age group,
the annual hospitalization costs for hip fractures, and the number of hip fractures in 6 regions of Thailand.

Results The hip fracture incidence increased annually from 2013-2019 and then plateaued from 2019-2022, with the crude
incidence (per 100,000 population) increasing from 112.7 in 2013 to 146.7 in 2019 and 146.9 in 2022. The age-standardized
incidence (per 100,000 population) increased from 116.3 in 2013 to 145.1 in 2019 and remained at 140.7 in 2022. Increases
in the crude incidence were observed in both sexes (34% in females and 21% in males; p <0.05). The annual hospitaliza-
tion costs for hip fractures increased 2.5-fold, from 17.3 million USD in 2013 to 42.8 million USD in 2022 (p <0.001). The
number of hip fractures increased in all six regions of Thailand across the 10-year study period.

Conclusion Osteoporotic hip fractures are a significant health concern in Thailand. The incidence and the annual hospitali-
zation costs for hip fractures increased significantly from 2013 to 2022.
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Introduction

Osteoporotic hip fractures are a significant public health
problem worldwide [1]. Epidemiological studies have
demonstrated the burden of hip fractures, including
increased morbidity, mortality, and healthcare costs [1-3].
However, this may be prevented with timely and appropri-
ate osteoporosis management. Hip fracture rates and trends
markedly vary across countries and study periods, with
more than tenfold variation [4, 5]. Several factors may
be associated with these differences, including genetics,
ethnicity, socioeconomic characteristics, environmental
factors, lifestyle factors, fall risk, life expectancy, and
osteoporosis management [6]. Although several countries
have reported decreased hip fracture rates [7—13], others
have reported stable [14, 15] or even increased hip fracture
rates [4, 16]. No previous studies have been conducted
on hip fracture trends in Thailand. The country-specific
epidemiology of hip fractures is essential for informing
policymakers about the burden of osteoporosis within a
country.

The Universal Health Coverage System was estab-
lished in Thailand in 2002. This system covers approxi-
mately 70% of the Thai population and provides access
to fundamental healthcare for patients with many dis-
eases. However, it has some limitations for osteoporosis
patients. Limited reimbursement for dual-energy X-ray
absorptiometry (DXA) scanning and generic alendronate
prescriptions before hip fracture may result in suboptimal
management of osteoporosis in this population. This study
aimed to examine the annual incidence of fragility hip
fractures over 10 years from 2013 to 2022, 10-year hip
fracture trends, and annual hospitalization costs for hip
fractures in a population aged 50 years and older within
the Universal Health Coverage System.

Methods

This retrospective study was conducted in a population
aged 50 years and older within the Universal Health Cov-
erage System. The inclusion criteria were age > 50 years
and hospitalization due to hip fracture between January 1,
2013, and December 31, 2022. Hip fracture hospitaliza-
tions were identified using the International Classification
of Diseases, Tenth Edition (ICD-10) codes S72.0 (closed
fracture of the neck of the femur), S72.1 (closed trochan-
teric fracture of the femur), and S72.2 (closed subtrochan-
teric fracture of the femur). The number of hip fracture
hospitalizations, population aged > 50 years, and the hos-
pitalization costs for hip fractures (total direct costs) were
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obtained from the National Health Security Office (NHSO)
Database. All the data were extracted by senior staff from
the NHSO Monitoring and Evaluation Department. The
primary outcome was the crude, age-standardized, and
age- and sex- standardized incidence of hip fractures. The
secondary outcomes included crude incidence of hip frac-
tures by 5-year age group (50-54, 55-59, 60-64, 65-69,
70-74, 75-79, and > 80 years), crude incidence of hip frac-
tures by 5-year age group and sex, annual hospitalization
costs for hip fractures, and the number of hip fractures
in six geographical regions of Thailand. This study was
approved by the Human Research Ethics Committee of
Thammasat University (Medicine).

Statistical analyses were performed using STATA 14.1.
The annual incidence of hip fractures per 100,000 popula-
tion was analyzed for the total population, females, males,
and 5-year age groups (50-54, 55-59, 60-64, 65-69, 70-74,
75-79, and > 80 years). Age adjustment was standardized
to the 2013-2022 population data using a direct method by
weighing the age-specific rates observed in a population by
the proportion of each age group in a standard population.
The 10-year trends of hip fracture hospitalizations, hip frac-
ture incidence, hip fracture incidence by 5-year age group,
hospitalization costs, hospitalization costs per fracture, and
population size were analyzed using the Mann—Kendall test.
The magnitudes of the trends were analyzed using Sen's
slope estimator. The year-to-year variations in hip fracture
incidence and differences in hip fracture incidence between
adjacent 5-year age groups were analyzed using Poisson
regression. A two-tailed P-value of < 0.05 was considered
to indicate statistical significance for all tests performed.

Results

Study population and numbers of hip fracture
hospitalizations

The annual numbers of individuals aged 50 years and
older within the Universal Health Coverage System are
shown in Fig. 1a and Online Resource 1. The popula-
tion significantly increased by 29.1%, from 13,497,591
individuals in 2013 to 17,423,865 individuals in 2022
(p<0.001). The increases were observed in both sexes,
with a 29.8% increase in females and a 28.3% increase
in males (both p<0.001). There were 211,139 hip frac-
ture hospitalizations across the 10-year study period. The
annual numbers of hip fracture hospitalizations are shown
in Fig. 1b. The number of hip fractures increased by
68.3% from 15,210 in 2013 to 25,595 in 2022 (p < 0.001).
Increases were observed in both sexes [73.8% in females
(p<0.001) and 55.5% in males (p <0.001)]. The annual
numbers of hip fracture hospitalizations by 5-year age
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(b) Annual numbers of hip fracture hospitalizations (2013-2022)
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J016 19581 13,821 5760
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23501 16,411 7,090
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Fig. 1 (a) Annual numbers of individuals aged 50 years and older within the Universal Health Coverage System (b) Annual numbers of hip frac-
ture hospitalizations (¢) Annual numbers of hip fracture hospitalizations by 5-year age group

group are shown in Fig. 1c and Online Resource 2. The
number of hip fractures increased with age, with the high-
est number in the > 80-year age group, and approximately
80% of hip fractures occurred in patients aged > 65 years.
Over the 10-year study period, the number of hip fractures
significantly increased in all age groups, and increases
were observed in both sexes.

The annual incidence of hip fractures from 2013
to 2022

The annual incidence of hip fractures from 2013 to 2022
is presented in Table 1 and Figs. 2a and 2b. The incidence
of hip fractures increased annually from 2013 to 2019 and
then plateaued from 2019 to 2022, with the crude incidence
(per 100,000 population) increasing from 112.7 in 2013 to
146.7 in 2019 and remaining at 146.9 in 2022. The age-
standardized incidence (per 100,000 population) increased
from 116.3 in 2013 to 145.1 in 2019 and remained at 140.7
in 2022. Over the 10-year study period, the crude inci-
dence increased by approximately 30% (p <0.001, Sen’s
slope =3.48) in both sexes [34% in females (p <0.001,
Sen’s slope =4.43) and 21% in males (p=0.01, Sen’s
slope =2.23)]. The age-standardized and age- and sex-
standardized incidence increased by approximately 21%

(both p=0.04, Sen’s slope =1.90 and 1.88, respectively).
The female-to-male ratios were approximately 2:1 across
the 10-year study period.

The annual incidence of hip fractures by the 5-year age
group is presented in Table 2 and Figs. 2c and 2d. Over the
10-year study period, the incidence significantly increased
in the 50-54-year, 55-59-year, 60-64-year, and 65-69-year
age groups among the total population; in the 50-54-year,
55-59-year, 60-64-year, and 65-69-year, and > 80-year
age groups among females; and in the 50-54-year, 55-59-
year, and 60—64-year age groups among males. The inci-
dence increased markedly with increasing age, with the
lowest occurring in the 50-54-year age group (23.7-33.4
per 100,000 population) and the highest occurring in
the > 80-year age group (510.0-665.0 per 100,000 popula-
tion). In comparisons between adjacent 5-year age groups,
hip fracture incidence significantly increased after the age
of 55-59 years in females and after the age of 60—64 years
in males, with steep increases after the age of 65-69 years
in females and 70-74 year in males (Fig. 2d and Online
Resources 3-5).

The annual hospitalization costs for hip fractures

The annual hospitalization costs for hip fractures are
shown in Figs. 3a and 3b. The annual costs increased
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Table 1 Annual incidence of

hip fractures from 2013 to 2022

Annual Incidence

Incidence (per 100,000 population)

2013 2014 2015 2016

——Crude incidence
(c)
700
600
500
400
300

200

Incidence (per 100,000 population)

100

0
50-54

55-59

60-64

2017

Incidence of hip fractures by 5-year age group

65-69 7074 75-79 >80

Age group

—2013 —2014 2015

2016 ——2017 ——2018 ——2019 ——2020 —2021 —2022

800
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°

50-54

—20:
—20:
—20:

20:

Year Crude incidence of hip fractures Age-standardized incidence Age- and
(per 100,000 population) (per 100,000 population) sex-
standardized
All Females Males All Females Males incidence
(per 100,000
population)
2013 112.7 144.9 74.4 116.3 150.4 76.0 116.5
2014 124.0 161.6 79.3 128.0 167.3 81.3 128.1
2015 127.7 164.4 84.0 132.2 170.6 86.3 132.3
2016 133.1 172.8 85.9 136.6 177.5 87.7 136.6
2017 140.0 182.4 89.4 141.9 185.0 90.3 141.9
2018 143.2 185.2 93.0 143.6 185.8 93.2 143.6
2019 146.7 187.9 97.3 145.1 185.8 96.4 145.1
2020 145.1 188.2 93.5 141.7 183.4 91.8 141.7
2021 145.2 189.3 922 140.6 182.6 90.0 140.5
2022 146.9 194.1 90.2 140.7 185.0 87.5 140.6
% Increase 30.4% 33.9% 20.9% 21% 23% 15% 20.7%
over 10 years
P-value <0.001 <0.001 0.01 0.04 0.03 0.07 0.04
Sen's slope 3.48 4.43 2.23 1.90 2.56 1.75 1.88
of hip fractures (b) Annual incidence of hip fractures by sex
143'5143 2 e w7 20132014 <000t :‘§: ” ws = 1:: 11:75:1 11;3:3 18937 iac0s Females
2014-2015 0.006 _g. o o e 17277 e
2015-2016 <0.001 g 150 Tores 16042
2016-2017 <0.001 E‘ 130 12
2017-2018 0.018 5 110 Males
2018-2019 0.011 i': 563 87.7 903 932 96.4 918 %0 575
2019-2020 0.239 5 T o or mas % OO TE ws mar gy
2020-2021 0.967 ‘_3 a2 7934
2021-2022 o191 * 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
2018 2019 2020 2021 2022 Year
Year
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Age-standardized incidence ——Crude incidence (Males) —Age-standardized incidence (Males)
(d) Incidence of hip fractures by age-group and sex
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/4
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55-59 60-64 65-69 70-74 7579 80
Age range
13 (Females) — 2014 (Females) —— 2015 (Females) —— 2016 (Females) —2017 (Females)
18 ( emales)
13 (Males) ——2014 (Males) ——2015 (Males) 2016 (Males) 2017 (Males)
18 (Males) 2019 (Males) 2020 (Males) ——2021 (Males) ——2022 (Males)

Fig.2 (a) Annual incidence of hip fractures (Crude and age-standardized incidence) (b) Crude and age-standardized incidence by sex (c¢) Crude
incidence by 5-year age group (d) Crude incidence by 5-year age group and sex

2.5-fold, from 627 million baht in 2013 to 1,550 million
baht in 2022 (approximately 17.3 million USD in 2013
and 42.8 million USD in 2022) (p <0.001). The costs per
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hip fracture increased by 46.9% from 41,227 baht (95%
CI: 40,485-41,969 baht) in 2013 to 60,568 baht (95% CI:
59,606-61,530 baht) in 2022 (approximately 1,139 USD
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Table 2 Annual incidence of hip fractures by 5-year age group and sex
Age group (years) Incidence of hip fracture (per 100,000 population) % Change
over
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 10 years
50-54 Total 23.7 25.0 27.8 28.8 29.6 29.1 30.5 314 314 334 40.7%*
Females 18.0 18.3 22.7 22.9 24.1 23.6 22.5 24.4 24.8 262  46%*
Males 30.1 323 334 353 35.6 35.1 39.3 39.1 38.6 412 37%*
55-59 Total 34.5 34.0 36.7 40.6 41.8 44.2 44.0 423 434 43.7  26.6%*
Females 34.8 34.7 339 40.3 42.6 43.0 41.7 40.6 41.2 44.1 26.8%*
Males 342 333 40.0 40.9 41.0 45.5 46.7 44.3 459 432  26.4%*
60-64 Total 50.9 58.1 61.0 61.6 64.80 67.8 67.1 67.6 69.0 67.8  33.3%*
Females 56.4 65.4 71.3 69.3 75.0 78.2 75.4 772 79.7 79.6  40.9%*
Males 44.4 49.5 48.8 52.5 52.6 55.5 574 56.1 56.4 54.1 21.8%*
65-69 Total 96.05 101.1 104.5 105.3 1115 1148 121.6 113.8 1107 1185 23.4%*
Females 120.9 131.6 128.4 137.2 143.3 143.6 147.7 145.7 140.6 151.7  25.4%*
Males 66.6 64.5 75.7 66.7 73.0 79.5 89.7 74.4 73.9 71.5 16.5%
70-74 Total 1743 1941 195.1 1955 199.0 201.5 203.6 190.5 1947 2012 15.4%
Females  230.7 258.8 2589 257.6 2649 2693 2647 2525 259.6 269.2 16.7%
Males 105.3 114.5 116.0 118.0 116.1 116.0 126.0 111.4 111.3 1136 7.9%
75-79 Total 320.2 3416 3421 3539 3712 3647 363.0 3643 3573 3650 14.0%
Females  417.6 4564 4469 469.5 4946 479.0 4857 481.7 4747 4934 18.1%
Males 193.4 191.6 2044 2020 2084 2134 2004 207.8 199.9 1913 -1.0%
>80 Total 510.0 583.0 6055 632.6 6554 662.1 665.0 6527 6391 6115 19.9%
Females 664.0 7550 783.2 818.7 8447 8543 858.7 846.0 836.5 811.3  222%*
Males 292.5 337.5 3510 367.0 386.0 3893 391.6 3803 3614 3310 13.2%
*P <0.05
(a) The annual costs of hip fracture hospitalizations (b) Hospitalization costs per fracture (baht)
1600 1,550 ' 60,568 2013 41,227 40,485 - 41,969
- 1400 1220 oo sigs 52902 o 2014 41,629 40,922 -42,335
s 100 - - 50,000 A ) L™ 2015 44,150 43,398 44,902
é » 1,000 - . 41,27 41629 s 2016 47,774 46,130 - 49,418
E, o0 200 - g fo00 2017 47,202 46,481 47,923
g 800 o 710 § 30,000 2018 49,664 48,934 -50,395
TEE 600 2019 51,873 51,176 - 52,570
é 400 000 2020 52,902 52,176 - 53,628
10,000 2021 56,192 55,375 -57,010
. 2022 60,568 59,606 - 61,530
° 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 ’ 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 1UsD is approximately 36.2 baht.
Year Year
Fig.3 (a) The annual hospitalization costs for hip fractures (b) Annual costs per hip fracture

(95% CI: 1,118-1,159 USD in 2013 and 1,673 USD (95%CI:
1,647-1,700 USD) in 2022) (p <0.001).

The number of hip fractures in six geographical
regions of Thailand

The number of hip fractures in six geographical regions of
Thailand is presented in Table 3. The number of hip frac-
tures was the highest in the Central region, followed by the

Northeastern, the Northern, the Southern, the Eastern, and
the Western regions. The number of hip fractures increased
by 36-86% in all six regions across the 10-year study period.
The number of hip fractures in the 77 provinces of Thai-
land across the 10-year study period is presented in Online
Resource 6. The provinces with the third-highest number
of hip fractures from 2014 to 2022 were Bangkok, Chi-
angmai, and Nakhon Ratchasima. Over the 10-year study
period, the number of hip fractures increased by 20-271%
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Table 3 The number of hip

o . Year Number of hip fractures in six regions

fractures in six geographical

regions of Thailand Central Northeastern Northern Southern Eastern Western
2013 4,783 3,507 3,414 1,512 1,095 899
2014 5,594 3,971 3,549 1,709 1,237 996
2015 5,779 4,157 3,818 1,974 1,375 1,009
2016 6,475 4,430 4,061 2,107 1,378 1,129
2017 6,896 5,075 4,127 2,325 1,616 1,146
2018 7,396 5,396 4,218 2,416 1,652 1,249
2019 7,661 5,703 4,602 2,543 1,677 1,315
2020 7,918 5,842 4,469 2,576 1,781 1,310
2021 8,117 6,252 4,618 2,527 1,787 1,375
2022 8,518 6,537 4,638 2,545 1,966 1,391
% Increase 78% 86% 36% 68% 79% 55%

over 10 years

in all 77 provinces, with a more than twofold increase in
13 provinces, including Nonthaburi, Petchabun, Saraburi,
Ayutthaya, Pathum Thani, Chaiyaphum, Kalasin, Yasothon,
Nong Bua Lamphu, Beung Kan, Amnat Charoen, Sa Kaeo,
and Trat.

Discussion

The present study, which included more than 200,000 hip
fracture hospitalizations between 2013 and 2022 in a popu-
lation aged 50 years and older within the Universal Health
Coverage System of Thailand, demonstrated significant
increases in the number of hip fracture hospitalizations, hip
fracture incidence, and hospitalization costs for hip fractures
across the 10-year study period. The increases in the crude
incidence of hip fractures were demonstrated in both sexes
and in the 50-54-year, 55-59-year, 60-64-year, and 65-69-
year age groups among the total population; 50-54-year,
55-59-year, 60-64-year, and 65-69-year, and > 80-year age
groups among females; and in the 50-54-year, 55-59-year,
and 60-64-year age groups among males. The incidence of
hip fractures increased exponentially with age, particularly
after the age of 65—69 years in females and after the age of
70-74 years in males.

Interestingly, the incidence of hip fractures increased
annually from 2013 to 2019 and then plateaued from 2019
to 2022. This plateau may have been associated with the
coronavirus disease 2019 (COVID-19) pandemic, which
caused increasing mortality among the aging population
and lifestyle changes that may have decreased the risk of
hip fractures during this period. The plateau is unlikely to
be due to osteoporosis management because of the limited
reimbursement of DXA scanning and generic alendronate
prescriptions before hip fracture for the population within
the Universal Health Coverage System and the limited

@ Springer

number of physicians taking care of osteoporosis patients
in Thailand. The increases in the number and crude inci-
dence of hip fractures across the 10-year study period in
both sexes emphasize the urgent need for timely osteoporosis
management to prevent fragility hip fractures in Thailand.
Regarding incidence by 5-year age group, it appeared that
the incidence was relatively stable for the older age groups,
except for females aged > 80 years, and increased for the
younger age groups. The relatively unchanged incidence in
older age groups suggests that hip fractures have remained
an unsolved health problem for over ten years. In addition,
the increased incidence in the younger age groups suggests
a growing problem that needs to be addressed. The graphs
of hip fracture incidence by 5-year age group were similar
across the 10-year study period. The hip fracture incidence
began to increase after the age of 55-59 years in females and
after the age of 60—64 years in males, with steep increases
after the age of 65-69 years in females and 70-74 years in
males. These results suggest that fracture risk assessments
should be performed at approximately 55 years of age in
females and 60 years of age in males. Osteoporosis man-
agement should be initiated in a timely manner to prevent
fragility hip fractures. The Thai Osteoporosis Foundation
(TOPF) Clinical Practice Guideline on the Diagnosis and
Management of Osteoporosis 2021 recommends bone min-
eral density (BMD) measurements in females aged 65 years
and males aged 70 years without clinical risk factors [17].
The evaluation of BMD at a younger age may be beneficial
for primary hip fracture prevention. Further economic analy-
ses on the cost-effectiveness of BMD evaluation at younger
ages in the Thai population are needed.

The number of hip fractures increased in all six geograph-
ical regions and 77 provinces in Thailand over the 10-year
study period. These results suggest an urgent need for hip
fracture prevention plans for the country, particularly in
provinces with high hip fracture numbers or increasing rates.
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There have been no nationwide studies on the incidence
of hip fractures in Thailand. Previous studies were conducted
in only one province and may not accurately represent the
hip fracture situation in Thailand. Studies in Chiangmai
Province in 1997-1998 [18] and 2006-2007 [19] revealed
increases in the crude incidence of hip fractures (from 151.9
per 100,00 in 1997 to 181.0 per 100,000 in 2006) and age-
standardized incidence (from 192.9 per 100,000 in 1997 to
253.3 per 100,000 in 2006) [18, 19]. Another study in Nan
Province in 2015-2017 revealed that the crude incidence
of hip fractures was 211.6, 214.9, and 238.5 per 100,000
person-years, respectively [20]. The reported incidence in
the Chiangmai and Nan Provinces was higher than the inci-
dence reported in this study. These differences may be due
to differences in the characteristics, fracture risks, and fall
risks among the study populations and different study peri-
ods. Geographic variations in hip fracture incidences within
countries have been reported in several countries [21-23].
Further studies on hip fracture incidence in the 77 provinces
of Thailand are required to address the burden of hip frac-
tures in each province and to develop local strategies for hip
fracture prevention in each area.

Compared to those in other Asian countries and terri-
tories, the hip fracture incidence in Thailand was similar
to that in China [14] but lower than those in Japan [24],
Taiwan [25], Singapore, Hong Kong, and South Korea [4].
The greater proportion of the aging population, impact
of urbanization, and differences in socioeconomic, envi-
ronmental, and lifestyle factors may contribute to higher
hip fracture incidence in these countries and territories.
Compared to those in non-Asian countries, the hip fracture
incidence in Thailand was similar to those in the United
Kingdom and the Netherlands but lower than those in
Australia, New Zealand, the United States of America,
and several countries in Northern and Western Europe,
including Denmark, France, Finland, Italy, Germany, and
Spain [4]. Geographic and ethnic disparities in osteo-
porotic fractures and hip fractures have been reported [6,
26]. In contrast to the increasing trend of hip fractures in
Thailand, a decreasing trend has been observed in several
countries and territories [4, 27]. The earliest studies con-
ducted in the United States, Canada, Northern Europe,
Oceania, Hong Kong, and Taiwan demonstrated high and
increasing age-adjusted rates of hip fractures, which then
plateaued or began to decline. The earliest declines were
observed in the United Kingdom in the late 1970s, North
America in the mid-1980s, and Scandinavia in the 1990s
[27]. A recent study on the global epidemiology of hip
fractures demonstrated a decreasing trend in Singapore,
Hong Kong, Taiwan, New Zealand, Denmark, Finland,
the United Kingdom, Italy, Spain, the United States of
America, and Canada [4]. Improved post-hip fracture care
that reduces the rate of second hip fractures; improved

lifestyle habits (such as quitting smoking and reducing
alcohol consumption); the implementation of fall preven-
tion programs; and increased use of calcium, vitamin D,
and osteoporosis drugs may contribute to the declining
trends in these countries and territories [4, 27].

Hip fractures are considered the most expensive type of
osteoporotic fracture. The annual costs of hospitalizations
for hip fractures in Thailand were high and significantly
increased by 2.5-fold across the 10-year study period. In
contrast, osteoporosis drug costs have decreased, and generic
alendronates are inexpensive. Therefore, the evaluation and
management of osteoporosis to prevent fragility hip fractures
should be cost-effective or cost-saving in Thailand, as in
other countries [28-30], and should be included in Thai-
land's national health policy.

The strength of the present study is the large sample size,
which included approximately 74% of the Thai population
aged 50 years and older. In addition, the study period of
10 years allowed for the assessment of trends in the number
of hip fractures, the incidence, and hospitalization costs.
A limitation of this study is its retrospective design. The
National Health Security Office Database was initially estab-
lished for administrative and reimbursement purposes rather
than research. Therefore, there may be issues related to data
completeness.

Conclusions

Osteoporotic hip fractures are a significant health problem
in Thailand. The incidence and the annual hospitalization
costs for hip fractures increased significantly from 2013 to
2022. The evaluation and management of osteoporosis to
prevent fragility hip fractures should be included in Thai-
land's national health policy.
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