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Abstract
Background  Hip fractures are one of the most serious forms of osteoporotic fractures. Osteosarcopenia is a growing 
geriatric giant with increased risk of falls, fractures, disability and mortality. The objective of this cross-sectional study 
was to determine the prevalence and risk factors of osteosarcopenia amongst hip fracture patients.

Methods  All patients received a dual energy x-ray absorptiometry (DXA) scan for diagnosis of osteopenia and 
osteoporosis. For sarcopenia assessment, patients received a bioimpedance analysis (BIA) measurement, handgrip 
strength and 5-time chair stand test. Osteosarcopenia was defined with the presence of osteopenia/osteoporosis and 
sarcopenia. Risk factors for osteosarcopenia were analysed using logistic regression.

Results  A total of 342 hip fracture patients (n = 342) were recruited. Sarcopenia was present in 286 hip fracture 
patients (83.6%). 335 hip fracture patients (97.95%) had osteopenia/osteoporosis. Osteosarcopenia was present in 281 
hip fracture patients (82.2%). For osteosarcopenia, patients with body mass index (BMI) < 23 kg/m2 were 4.33 (2.35 to 
7.95; p < 0.001) times more likely to have osteosarcopenia regardless of age and gender. Males were 3.24 (1.38 to 7.58; 
p = 0.007) more likely to have osteosarcopenia regardless of age and BMI group.

Conclusions  Our study had shown a very high prevalence of osteosarcopenia amongst hip fracture patients, 
especially in male patients, and identified associated risk and protective factors. Given the potential clinical 
implications, we would recommend that in addition to bone mineral density assessment, routine sarcopenia 
assessment should also be incorporated into Fracture Liaison Services. Further research should be conducted on 
optimal body weight and BMI, and as to why male patients have more likelihood of sarcopenia.
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Background
Hip fractures are one of the most serious forms of 
osteoporotic fractures and with the aging population, 
it is projected by 2050 that there will be 6.3  million 
occurring worldwide [1–3]. It is well established that 
hip fractures should be operated in a timely manner 
[4, 5]. The main purpose is for early mobilization and 
recovery to reduce mortality and prevent medical com-
plications which can be proven fatal [6]. The world-
wide mortality rate is approximately 10% at 1 month, 
and reaches 36% at 1 year, and for those patients that 
survive, the risk of pain and disability is very high [7]. 
However, despite aggressive intervention and rehabili-
tation, 4.5 million people are disabled every year from 
hip fractures and it is currently ranked top 10 amongst 
global disabilities [6].

Sarcopenia is the progressive and generalized musculo-
skeletal disorder that leads to accelerated loss of muscle 
mass and function [8]. Sarcopenia is characterised by 
reductions in muscle fibre size and number, which could 
be due to alterations in the central and peripheral ner-
vous system, hormonal factors changes, immunological 
factors and lifestyle as well [9]. It is well established that 
sarcopenia significantly increases the risk of falls, frailty, 
functional decline and mortality. A previous systematic 
review had shown that in patients with fragility fractures, 
sarcopenia could reach up to 95% in males and 64% in 
females [10]. Many patients experience further loss of 
muscle mass and strength due to poor mobility and func-
tional recovery after a hip fracture [11]. Significant loss of 
skeletal muscle mass was previously reported in hip frac-
ture patients at 1 year after surgery [12]. In fact, hip frac-
ture patients with diagnosed sarcopenia had more than 
2 times increased risk of mortality than those without. 
Therefore, addressing the issue of sarcopenia in hip frac-
ture patients is of clinical importance to improve clinical 
outcomes.

Osteosarcopenia, defined as the presence of osteo-
penia/osteoporosis and sarcopenia, is a growing geri-
atric giant that poses a huge socioeconomic burden 
[13]. In fact, studies have shown that osteosarcopenia 
poses risk of earlier death when compared to osteo-
porosis and sarcopenia alone. This subset of patients 
has been highlighted to be more frail at higher risks of 
institutionalization, falls and fractures [14]. Current 
literature has shown limited studies focusing on osteo-
sarcopenia in hip fracture patients. Hong Kong is a city 
with one of the highest life expectancies in the world 
and with an increasing number of elderly hip frac-
tures [15]. Given the importance of osteosarcopenia 
and treatments, the objectives of this study were to (i) 
determine the prevalence of osteosarcopenia amongst 
hip fracture patients, and (ii) determine the risk factors 
for osteosarcopenia.

Methods
Study population
This was an observational study performed at the Prince 
of Wales Hospital, which is a tertiary academic unit in 
Hong Kong, China between February 2021 to May 2024 
at the Fracture Liaison Service. The study was approved 
by the Joint Chinese University of Hong Kong – New Ter-
ritories East Cluster Clinical Research Ethics Committee 
(CRE Ref No.: 2021.384). The study protocol is in compli-
ance to Declaration of Helsinki and ICH-GCP. Informed 
consent was obtained from all subjects. The inclusion 
criteria in this study were (1) elderly patients aged 65 
years or older (2) sustained a hip fracture, (3) low-energy 
trauma, (4) treated with hip fracture operation, (5) 
enrolled in Fracture Liaison Service. The exclusion cri-
teria were (1) patients with open fracture, (2) pathologi-
cal fracture e.g. malignancy, (3) lack of consent. As with 
international guidelines, for undisplaced femoral neck 
fractures and intertrochanteric fractures, internal fixation 
is performed. For displaced femoral neck fractures, a hip 
arthroplasty is performed. Our standard practice aims to 
perform the hip fracture surgery within 48  h of admis-
sion unless medically unfit as per international guidelines 
[6]. The data of all our hip fracture operation records 
are recorded in the Clinical Management System (CMS) 
prospectively as previously described [16]. A multidis-
ciplinary approach is taken for hip fracture patients at 
our unit [17]. All patients typically receive physiotherapy 
with full weight-bearing the next day after hip fracture 
surgery as condition allows as in our previously pub-
lished articles [18]. An ortho-geriatrician also identifies 
and treats correctable comorbidities and optimizes the 
medical condition of hip fracture patients [19]. Patients 
at the Fracture Liaison Service are typically treated for 
osteoporosis with anti-osteoporotic agents, calcium and 
vitamin D supplements at approximately 16 weeks after 
surgery, and this time-frame is also recommended as a 
key performance indicator for an effective fracture liai-
son service [20], also sarcopenia is assessed at the same 
juncture. Our recruited hip fracture patients did not have 
rheumatoid arthritis or glucocorticoid treatment, or sec-
ondary causes of osteoporosis, and information on previ-
ous fractures was not collected. The primary outcome of 
the study was to determine the prevalence of osteosarco-
penia amongst hip fracture patients in a Fracture Liaison 
Service. The secondary outcome was to determine the 
risk factors associated with osteosarcopenia.

Diagnosis for osteoporosis and osteopenia
To determine the presence of osteoporosis and osteope-
nia, all patients underwent a dual-energy x-ray absorp-
tiometry (DXA) scan. The T-score was assessed at the 
femoral neck of the contralateral femur of the hip frac-
ture operation and the lumbar spine. Based on current 
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guidelines, osteoporosis and osteopenia were defined as 
a T score ≤ -2.5 and ≤ -1.0, respectively, at the femoral 
neck or lumbar spine [21]. Calibration of DXA machine 
was done using bone phantom, which gave an acceptable 
precision error of 1.31% for total hip and 0.72% for spine 
[22].

Assessment for sarcopenia
To determine presence of sarcopenia, the Asian Work-
ing Group for Sarcopenia (AWGS)　2019 consensus 
update was used. Patients received a bioimpedance anal-
ysis (BIA) (Inbody 120, InBody Co., Ltd., Seoul, Korea) 
measurement to determine appendicular skeletal muscle 
mass (ASM) as per our previous established protocol 
[23]. Handgrip strength measured by the Smedley dyna-
mometer (model EH101, Camry) to determine muscle 
strength and 5-time chair stand test for physical perfor-
mance. A patient with low ASM/height2 (male: < 7.0 kg/
m2, female: < 5.4 kg/m2) and either low muscle strength 
(male: < 28  kg, female: < 18  kg) or low physical perfor-
mance (5-time chair stand test ≥ 12s) was considered to 
have sarcopenia [24]. Severe sarcopenia was defined 
with the occurrence of low ASM/height2 (male: < 7.0 kg/
m2, female: < 5.4  kg/m2), low muscle strength (male: 
< 28 kg, female: < 18 kg) and low physical performance 
(5-time chair stand test ≥ 12s) (all 3 parameters are low) 
[24]. Patients were defined to have osteosarcopenia when 
there was concurrent presence of both osteopenia/osteo-
porosis and sarcopenia [13, 14].

Statistical analysis
Subjects with any missing data were excluded from 
analysis. Demographic variables were summarized using 
mean and standard deviation for numerical variables 
or N (%) for categorical variables. For the demographic 
variables in both genders and the characteristics in the 
patients with different categories of muscle status, con-
tinuous data were compared using two-sample t tests or 
Mann-Whitney U tests for normally distributed data and 
non-normally distributed data, respectively. Categorical 
data were compared using Pearson’s chi-squared test or 
Fisher’s exact test. Stepwise multinomial logistic regres-
sion models were carried out to look for the predictive 
factors in the respective dependent variables (sarcope-
nia, severe sarcopenia, or osteosarcopenia). The potential 
predictive factors were gender (reference: female), age, 
body weight, body mass index (BMI), BMI < 23  kg/m2 
(Reference: BMI < 23  kg/m2; based on the World Health 
Organization Western Pacific Region Office BMI classifi-
cation for Asian adults, BMI 23–24.9 kg/m2 is overweight 
and > = 25  kg/m2 is obese), hip fracture type (refer-
ence: trochanteric fracture), and hip fracture operation 
(reference: hip screws). Statistical outcomes included 
odds ratio and 95% confidence interval and statistical 

significance in terms of p value. In the first stage, all 
potential predictive factors were individually entered into 
the regression model looking for potential factors. In the 
next stage onwards, those identified as potential factors 
were entered into the regression stepwise model. Major 
potential factor(s) was/were controlled by demographic 
variables. All statistical analysis was performed using 
IBM SPSS version 29 (Armonk, NY). P-value of ≤ 0.05 
was considered statistically significant.

Results
Demographics
A total of 342 Chinese hip fracture patients (n = 342) 
were recruited and analysed in this observational study 
(Fig.  1). The average age was 81.65 ± 7.63 years old, and 
22.8% (n = 78) were male patients. The average body 
mass index (BMI) was 22.40 ± 3.66 kg/m2. A total of 158 
patients (46.5%) had intertrochanteric fractures and 182 
patients (53.5%) had femoral neck fractures. All patients 
had undergone hip fracture operation. Refer to Table 1.

Diagnosis of sarcopenia
The average ASM/height2 was 4.90 ± 0.80 kg/m2. A total 
of 296 hip fracture patients (86.5%) failed the muscle 
mass test. The average handgrip strength of the patients 
was 16.3 ± 10.6  kg. A total of 278 hip fracture patients 
(81.3%) failed the muscle strength test. Physical perfor-
mance was assessed by the 5-time chair stand test. The 
average time of 5-time chair test was 24.4 ± 12.3s. A total 
of 309 hip fracture patients (90.4%) failed the physi-
cal performance test. The diagnosis of sarcopenia based 
on the AWGS 2019 consensus update was present in 
286 hip fracture patients (83.6%), of which 223 hip frac-
ture patients had severe sarcopenia (65.2%). Compared 
with patients without sarcopenia, patients with sarco-
penia were significantly older (p = 0.008) and had lower 
BMI (p < 0.001). There was also a higher percentage of 
sarcopenia in males than in females (p = 0.002). Refer to 
Table 2.

For female patients (n = 264), the average ASM/height2 
was 4.72 ± 0.73 kg/m2. A total of 220 female hip fracture 
patients (83.3%) failed the muscle mass test. The aver-
age handgrip strength was 14.6 ± 11.0 kg. A total of 213 
female hip fracture patients (80.7%) failed the muscle 
strength test. The average time of 5-time chair test was 
25.0 ± 12.4s. A total of 238 female hip fracture (90.2%) 
failed the physical performance test. The diagnosis of 
sarcopenia based on the AWGS 2019 consensus update 
was present in 212 female hip fracture patients (80.3%), 
of which 163 female hip fracture patients had severe sar-
copenia (61.7%).

For male patients (n = 78), the average ASM/height2 
was 5.50 ± 0.68  kg/m2. A total of 76 male hip fracture 
patients (97.4%) failed the muscle mass test. The average 
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handgrip strength was 22.3 ± 6.6 kg. A total of 65 male hip 
fracture patients (83.3%) failed the muscle strength test. 
The average time of 5-time chair test was 22.7 ± 12.0s. A 
total of 71 male hip fracture (91.0%) failed the physical 
performance test. The diagnosis of sarcopenia based on 
the AWGS 2019 consensus update was present in 74 hip 
fracture patients (94.9%), of which 60 male hip fracture 
patients had severe sarcopenia (76.9%).

Diagnosis of osteoporosis/osteopenia
Osteoporosis as defined by a T score ≤ -2.5 was present 
in 236 hip fracture patients (69.0%). There were 335 hip 
fracture patients (98.0%) who had osteopenia/osteoporo-
sis as defined by a T score ≤ -1.0. Compared with patients 
without osteopenia/osteoporosis, patients with osteope-
nia/osteoporosis were significantly older (p = 0.029) and 
had lower BMI (p = 0.007). Refer to Table 2.

For female hip fracture patients (n = 264), osteope-
nia/osteoporosis was present in 261 (98.9%) patients, of 
which osteoporosis was present in 208 (78.8%) patients. 
For male hip fracture patients (n = 78), osteopenia/osteo-
porosis was present in 74 (94.9%) patients, of which 
osteoporosis was present in 26 (33.3%) patients.

Diagnosis of osteosarcopenia
The combination of low bone density (osteopenia/osteo-
porosis) and sarcopenia was present in 281 hip frac-
ture patients (82.2%). Compared with patients without 
osteosarcopenia, patients with osteosarcopenia were 

Table 1  Demographic characteristics of the 342 hip fracture 
patients
Demographic 
characteristics

N = 342 Male 
(n = 78)

Female 
(n = 264)

P

Gender
  Male 78 (22.8)
  Female 264 (77.2)
Age, year
  Mean ± SD 81.65 ± 7.63 80.29 ± 7.93 81.94 ± 7.63 0.254
Body weight, kg
  Mean ± SD 53.26 ± 10.79 61.01 ± 10.23 50.97 ± 9.86 < 0.001
BMI
  Mean ± SD 22.40 ± 3.66 22.84 ± 3.23 22.27 ± 3.77 0.099
Overweight 0.195
  BMI ≥ 23 132 (38.6) 35 (44.9) 97 (36.7)
  BMI < 23 210 (61.4) 43 (55.1) 167 (63.3)
Hip fracture type 0.081
  Neck of femur 182 (53.5) 35 (44.9) 147 (56.1)
  Trochanteric 158 (46.5) 43 (55.1) 115 (43.9)
Hip fracture 
operation

0.021

  Cephalomedul-
lary nail

158 (46.7) 40 (52.6) 118 (45.0)

  Hemiarthroplasty 104 (30.8) 18 (23.7) 86 (32.8)
  Hip Screw 60 (17.8) 10 (13.2) 50 (19.1)
  Total hip 
replacement

16 (4.7) 8 (10.5) 8 (3.1)

Fig. 1  The flow diagram
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significantly older (p < 0.001), had lower BMI (p < 0.001) 
and there was a higher percentage of having sarcopenia 
in males than in females (p = 0.047). Refer to Table 2. For 
female hip fracture patients (n = 264), osteosarcopenia 
was present in 211 (79.9%) patients. For male hip frac-
ture patients (n = 78), osteosarcopenia was present in 70 
(89.7%) patients.

Logistic regression analysis
Sarcopenia was 1.05 (1.01 to 1.09) and 4.31 (2.34 to 7.96) 
times more likely to occur with increased age (p = 0.013) 
and BMI < 23  kg/m2 (p < 0.001), respectively. Increased 
body weight and BMI had an odds ratio of 0.94 (0.91 
to 0.96) (p < 0.001) and 0.76 (0.70 to 0.83) (p < 0.001) 
for sarcopenia. The odds of having sarcopenia in males 
to females was 4.54 (1.59 to 12.98) (p = 0.005). As for 
severe sarcopenia, increased age had 1.08 (1.05 to 1.12) 
(p < 0.001) times more likelihood of occurrence. Similarly, 
increased body weight and BMI had an odds ratio of 0.95 
(0.93 to 0.97; p < 0.001) and 0.86 (0.80 to 0.91; p < 0.001), 
respectively. The odds of having severe sarcopenia in 
males to females was 2.07 (1.15 to 3.70) (p = 0.015). Fur-
ther adjustment of confounding variables showed that 
increased age was 1.90 (1.06 to 1.13) times (p < 0.001) 
more likely to have severe sarcopenia regardless of gen-
der and BMI group. Males were 2.96 (1.56 to 5.64) times 
(p < 0.001) more likely to have severe sarcopenia regard-
less of age and BMI group. Refer to Table 3.

For osteosarcopenia, increased age and BMI < 23 kg/m2 
had 1.06 (1.02 to 1.10; p = 0.002) and 3.91 (2.18 to 7.02; 
p < 0.001) times, respectively, more likelihood of occur-
rence. Increased body weight and BMI had an odds ratio 

of 0.93 (0.91 to 0.96; p < 0.001) and 0.77 (0.70 to 0.83; 
p < 0.001) for osteosarcopenia. The odds of having osteo-
sarcopenia in males to females was 2.20 (1.00 to 4.85; 
p = 0.051). Further adjustment of confounding variables 
showed that increased age and body weight were 1.07 
(1.03 to 1.11; p < 0.001) and 0.91 (0.88 to 0.94; p < 0.001) 
times more likelihood of osteosarcopenia, respectively, 
regardless of gender. Patients with BMI < 23 kg/m2 were 
4.33 (2.35 to 7.95; p < 0.001) times more likely to have 
osteosarcopenia regardless of age and gender. Males were 
3.24 (1.38 to 7.58) times (p = 0.007) more likely to have 
osteosarcopenia regardless of age and BMI group. Refer 
to Table 3.

Discussion
Osteosarcopenia is a unique syndrome defined by low 
bone density (osteopenia/osteoporosis) and sarcopenia. 
In fact, with the aging population, the entity has now 
become a geriatric giant. Studies have shown that osteo-
sarcopenic patients are at higher risk of falls, fractures, 
disability and mortality leading to significant socioeco-
nomic costs [14]. In our study, we identified a very high 
prevalence of osteosarcopenia in hip fracture patients at 
82.2%. A previous study from Korea showed the preva-
lence of osteosarcopenia to be 28.7% in hip fracture 
patients [25], and another study from Italy showed the 
prevalence to be 65.7% [26]. The much higher prevalence 
identified in our study may be due to the high life expec-
tancy in Hong Kong, which is one of the highest in the 
world. Furthermore, frailty is common amongst hip frac-
ture patients, in which many would be sarcopenic [27]. 
Our study highlights as one of the few studies to show the 

Table 2  Characteristics of participants with or without sarcopenia, osteopenia/osteoporosis and osteosarcopenia
Characteristics No 

sarcopenia
Sarcopenia No Osteopenia/Osteoporosis Osteopenia/

Osteoporosis
No Osteo-
sarcope-
nia

Osteosar-
copenia

Total number n = 56 n = 286 P n = 7 n = 335 P n = 61 n = 281 P
Age (years) 79.20 ± 6.70 82.13 ± 7.71 0.008 75.43 ± 7.32 81.78 ± 7.59 0.029 78.72 ± 6.87 82.28 ± 7.64 < 0.001
Age group 0.207 0.036 0.035
  65-69 5 (8.9) 16 (5.6) 2 (28.6) 19 (5.7) 7 (11.5) 14 (5.0)
  70-79 22 (39.3) 88 (30.8) 3 (42.9) 107 (31.9) 24 (39.3) 86 (30.6)
  >80 29 (51.8) 182 (63.6) 2 (28.6) 209 (62.4) 30 (49.2) 181 (64.4)
Gender 0.002 0.05 0.047
  Male 4 (7.1) 74 (25.9) 4 (57.1) 74 (22.1) 8 (13.1) 70 (24.9)
  Female 52 (92.9) 212 (74.1) 3 (42.9) 261 (77.9) 53 (86.9) 211 (75.1)
BMI, (kg/m2) 24.47 ± 4.46 21.80 ± 3.16 < 0.001 26.08 ± 5.36 22.32 ± 3.59 0.007 25.32 ± 4.43 21.77 ± 3.14 < 0.001
BMI group < 0.001
  BMI < 23 18 (32.1) 192 (67.1) 3 (42.9) 207 (61.8) 0.436 21 (34.4) 189 (67.3) < 0.001
  BMI ≥ 23 38 (67.9) 94 (32.9) 4 (57.1) 128 (38.2) 40 (65.6) 92 (32.7)
ASM / Ht2(kg/
m2)

5.72 ± 0.91 4.73 ± 0.66 < 0.001 5.75 ± 0.75 4.88 ± 0.78 0.004 5.71 ± 0.90 4.72 ± 0.64 < 0.001

  Male 6.93 ± 0.85 5.4 ± 0.58 < 0.001 5.98 ± 0.52 5.47 ± 0.69 0.144 6.46 ± 0.83 5.38 ± 0.58 < 0.001
  Female 5.62 ± 0.85 4.50 ± 0.50 < 0.001 5.43 ± 1.01 4.72 ± 0.73 0.092 5.60 ± 0.86 4.50 ± 0.50 < 0.001
Data are expressed as n (%) or mean ± SD. SD, standard deviation; BMI, body mass index; ASM, appendicular skeletal muscle mass, Ht, height
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prevalence of osteosarcopenia in hip fracture patients. 
More importantly, osteosarcopenia has been shown to 
be common amongst hip fracture patients and should be 
identified for prompt treatment.

We found a higher likelihood at 3.24 (1.38 to 7.58) 
times of men having osteosarcopenia after controlling 
confounding factors. Previous studies have shown that 
women may be more susceptible to osteosarcopenia in 
the general adult population [28]. However, a previous 
systematic review also showed that the prevalence of sar-
copenia in fragility fracture patients was higher in males 
(12.4–95%) than females (18.3–64%) [10]. The limitation 
is that not all studies use standardised protocols to diag-
nose sarcopenia [29]. Possible explanation to the current 
findings may be that males have approximately twice as 
fast muscle degradation compared to women and also 
lose more testosterone [30]. A previous study also iden-
tified that male patients performed worse in terms of 
mobility after hip fracture surgery compared to females 
[31]. Another cross-sectional study showed that there 
were more males compared to females having sarcope-
nia in community-dwelling elderlies [32]. Further studies 
may be required to further verify this.

Although the treatment of osteoporosis has been 
well established, with potent anti-osteoporotic agents 
including anabolic agents [33], there is currently no 
Food and Drug Administration (FDA) approved drug 
to treat sarcopenia. Unfortunately, sarcopenia is asso-
ciated with premature mortality, and therefore finding 
solutions to treat the disease is crucial. Hip fracture is 
a major public health concern and is one of the most 
serious forms of osteoporotic fractures, often leading 
to disability and poor clinical outcomes [16, 19, 31]. It 
is also well-known that the mortality rates can reach as 
high as 36% in 1 year [6]. In our study, the prevalence 
of sarcopenia amongst hip fracture patients was very 
high at 83.6%. A recent study also showed that sarco-
penia increases postoperative mortality and recovery 
of patients in orthopaedic surgery [34]. Therefore, this 
further highlights that new strategies to treat these 
patients are warranted. Several commonly used consen-
sus have been established with the use of common defi-
nitions including European (European Working Group 
on Sarcopenia in Older People), Asian (Asian Working 
Group on Sarcopenia) and American (Sarcopenia Defi-
nitions and Outcomes Consortium) [35]. In our study, 
we had used the AWGS 2019 consensus update to diag-
nose sarcopenia in the hip fracture patients. Lifestyle 
intervention with nutrition and resistance exercise are 
the mainstay of treatment for sarcopenia [36]. There 
appears to be insufficient evidence for the use of vita-
min D and anabolic steroids [36]. There is still a need 
for ongoing clinical studies to assess and identify effec-
tive pharmacological treatments for sarcopenia. Recent Ta
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preclinical and clinical studies have also shown poten-
tial of using probiotics to modulate the gut microbiota 
[37, 38].

Logistic regression analysis showed that age and 
BMI < 23  kg/m2 were risk factors of sarcopenia and 
osteosarcopenia, whilst increased body weight and BMI 
were protective factors. The obesity paradox has been 
referred to as an observation that although obesity can 
lead to adverse clinical outcomes including cardio-
vascular diseases, there may be an inverse relationship 
between BMI and mortality [39]. Another study showed 
that older adults with BMI < 25  kg/m2 and > 35  kg/m2 
were at a higher risk of experiencing gait and balance 
problem, as well as decreased muscle strength [40]. 
Interestingly, a previous meta-analysis showed that 
obesity was associated with reduced risk of sarcopenia, 
but in fact, this attenuated risk is actually dependent 
on higher muscle mass and strength [41]. People with 
obesity have greater absolute muscle mass and strength 
compared to lean people [41]. A previous study also 
showed that low muscle mass and function is harmful 
to bone health, and therefore treating muscle health is 
important [42]. Fracture type and operation type were 
not found to be significantly different amongst hip frac-
ture patients for sarcopenia and osteosarcopenia. This 
reinforces that it is mainly dependent on the patient pre-
morbid status.

The Fracture Liaison Service is well recognized to 
prevent secondary fractures amongst fragility fracture 
patients [17]. In our study, sarcopenia was assessed on 
all the hip fracture patients, and it has now been recom-
mended to incorporate this in Fracture Liaison Services 
[33]. With the high prevalence of osteosarcopenia in hip 
fracture patients, this service is an important aspect for 
treatment. The strengths of the study are that the AWGS 
2019 consensus update to diagnose sarcopenia was 
used, and there was a good sample size to determine the 
data. To our knowledge, our study is also one of the first 
amongst Chinese patients, providing important data for 
reference and provides strong clinical implications. The 
limitations of the study are that this was a single-centre 
study, and there was no follow-up data. Furthermore, 
the assessment of osteosarcopenia was approximately 16 
weeks after hip fracture surgery, where the muscle mass 
and bone mass loss can be affected, which may lead to a 
higher incidence of osteosarcopenia.

Conclusions
In conclusion, our study has shown a very high preva-
lence of osteosarcopenia, especially in males, amongst 
Chinese hip fracture patients. We would recommend that 
routine sarcopenia assessment should be incorporated 
in Fracture Liaison Services given the potential clinical 
implications.
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