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Abstract
Summary In a community-dwelling elderly cohort, dysmobility syndrome was associated with elevated odds of morphometric
vertebral fracture or any prevalent fracture, independent of age and covariates. Dysmobility syndrome improved discrimination
for fracture when added to the FRAX score.
Introduction Dysmobility syndrome was coined to indicate patients with impaired musculoskeletal health. Data on the associ-
ation of dysmobility syndrome with prevalent morphometric vertebral fracture (VF) in elderly persons are limited.
Methods A total of 1369 community-dwelling elderly subjects (mean age 71.6 years; women 66%) were analyzed. Dysmobility
syndrome was defined as ≥ 3 components among falls, low lean mass, high fat mass, osteoporosis, low grip strength, and low
timed get-up-and-go performance. VF was defined as a ≥ 25% reduction in the height of vertebral bodies in plain radiographs.
Modified cutpoints of each component at which elevate the odds of fracture were investigated using receiver-operating charac-
teristics analysis. Net reclassification improvement (NRI) and integrated discrimination index (IDI) were calculated to assess
additive discriminatory value of dysmobility syndrome over FRAX.
Results The prevalence of VF and any fracture composite of VF and non-VF was 16% and 25%, respectively, increasing
according to number of dysmobility components (from 0 to 5; VF 10–35%; any fracture 16–45%). Dysmobility syndrome
was associated with elevated odds of VF (adjusted OR [aOR] 1.52, 95% CI 1.08–2.15) or any fracture (aOR 1.46, 95% CI 1.07–
1.98) but no longer with non-VF (aOR 1.31, 95% CI 0.86–1.98) in multivariate model, whereas modified definition showed
robust association with non-VF (aOR 1.79, 95% CI 1.23–2.60). Dysmobility syndrome improved discrimination for prevalent
fracture when added to FRAX (NRI 0.25, 95% CI 0.13–0.37; IDI 0.020, 95% CI 0.014–0.026).
Conclusions Dysmobility syndromewas associatedwith elevated odds ofmorphometric VF in community-dwelling older adults,
independent of age and covariates.
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Introduction

Fractures are a major health burden imposing substantial mor-
bidity and mortality in the elderly [1, 2]. Although T-score-
based diagnosis of osteoporosis based on bonemineral density
(BMD) testing has provided a pragmatic concept for identify-
ing persons at a risk of fractures, it has been recognized that
not only bone loss but also other factors such as muscle loss,
obesity, and propensity for falls should be combined to prop-
erly reflect a singular condition that requires fracture preven-
tion [3]. In this context, Binkley et al. proposed a new concept,
dysmobility syndrome, to indicate patients with impaired
musculoskeletal health [4]. Dysmobility syndrome was de-
fined as the presence of three or more components among falls
in the preceding year, slow gait speed, low grip strength, os-
teoporosis, sarcopenia, and high fat mass, and this concept
was analogous to the scheme of metabolic syndrome in car-
diovascular diseases [4].

In prior studies, dysmobility syndrome was associated with
an increased risk of mortality in older adults [5, 6].
Concerning fracture, subjects with dysmobility syndrome
had a higher prevalence of self-reported prior fracture and
history of falls than those without dysmobility syndrome in
a cohort of Caucasian older adults [4]. Postmenopausal wom-
en with a history of the previous fracture had elevated odds of
having dysmobility syndrome [7]. Further, the presence of
dysmobility syndrome was associated with an increased risk
of incident fracture in men, independent of the FRAX (frac-
ture risk assessment) score [8]. Although these studies sug-
gested the potential utility of dysmobility syndrome for iden-
tification of individuals with a high risk of fracture, data on the
association of dysmobility syndrome and its components with
morphometric vertebral fracture (VF), an indicator for treat-
ment and a strong predictor for future fracture, in community-
dwelling elderly persons are limited [9].

In this study, we aimed to investigate whether the presence
of dysmobility syndrome and its components are associated
with elevated odds of morphometric VF in a community-
based elderly cohort. We further investigated optimal cutpoint
for each dysmobility component at which increases the odds
of fracture.

Methods

Study design and participants

The Korean Urban-Rural Elderly (KURE) study is an ongo-
ing, prospective, longitudinal cohort study on aging and var-
ious health outcomes in community-dwelling elderly persons
[10]. We recruited our subjects from the residents of three
urban districts of Seoul and one rural area of Incheon,
Korea, who were 65 years or older, through local government

health facilities, promotional posters, or random home visits.
In the baseline period (2012–2015), a total of 3517 subjects
participated in the study. Among them, we analyzed 1493
subjects enrolled in 2014 and 2015 in this study because body
composition measurement using bioimpedance analysis
(BIA) became available as a routine measurement in 2014.
All subjects underwent interviewer-assisted health-related
questionnaire surveys, anthropometric measurements, labora-
tory tests, dual-energy x-ray absorptiometry (DXA; QDR
4500A; Hologic, Waltham, MA, USA), BIA (InBody 720;
Biospace Co., Ltd., Seoul, Korea), and physical performance
tests including the timed get-up-and-go (TUG) test. The ex-
clusion criteria for this study were as follows: active inflam-
matory status with elevated high-sensitivity C-reactive protein
(> 8 mg/L, n = 47) or elevated white blood cell count (>
15,000 cells/mm3, n = 2), presence of any active cancer (n =
49), any missing study variable value (n = 19), or subjects
with combined two criteria (n = 7). Data from 1369 subjects
remained in the final analysis.

Fracture assessment

Morphometric VF was defined, using semiquantitative visual
assessment, as a > 25% reduction in any measured vertebral
height (anterior, middle, or posterior) in lateral thoracolumbar
radiographs obtained using DXA by two experts in a blinded
manner [10–13]. Any inconsistency was adjudicated by a
third radiologist reviewer with > 10 years of experience.
Non-VF was assessed using interviewer-assisted question-
naires, after excluding fracture attributable to major trauma;
falling from a place higher than standing height; fracture be-
fore age 40 years; and fracture in the fingers, skull, face, and
toes. Any fracture was defined as a composite outcome of
morphometric VF and non-VF.

Dysmobility syndrome

We used the definition of dysmobility syndrome as described
previously [14]. Dysmobility syndrome was defined as the
presence of ≥ 3 of the following six factors: falls in the preced-
ing year, low grip strength (< 30 kg in men, < 20 kg in women),
osteoporosis (T-score ≤ − 2.5 at any site in the lumbar spine,
femoral neck, or total proximal femur in DXA evaluation), low
TUG performance (12 s or longer), low lean mass (appendicu-
lar skeletal muscle mass/height2 < 7.0 kg/m2 in men and <
5.7 kg/m2 in women in BIA), and high fat mass (> 30% for
men and > 40% for women in BIA) [4, 14, 15]. The cutpoint for
low lean mass measured using BIAwas determined according
to the AsianWorking Group for Sarcopenia (AWGS) guideline
[16]. In addition, we developed a modified definition of
dysmobility syndrome using optimal cutpoint for each
dysmobility component derived from this cohort.
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Covariates

Nutritional status was assessed using the Mini-Nutritional
Assessment-Short Form categories, as follows: normal 12–
14 points, at risk of malnutrition 8–11 points, and malnour-
ished 0–7 points [17]. The International Physical Activity
Questionnaire-Short Form was used to grade physical activity
as the following health-enhancing physical activity levels: ac-
tive, minimally active, and inactive [18]. Data on self-reported
physician-diagnosed hypertension, diabetes, degenerative ar-
thritis, and hospitalization for any cause during the preceding
year were collected using interviewer-assisted questionnaires.
Cognitive impairment was defined as a score of < 24 in the
Mini-Mental State Examination (Korean version) [19]. After
an overnight fast, blood samples were drawn in the morning
and stored at − 80 °C until the time of analysis in a central
laboratory (SCL Diagnostics, Seoul, Korea). Anemia was de-
fined as hemoglobin level < 13 and < 12 g/dL in men and
women, respectively [20]. The Chronic Kidney Disease-
Epidemiology equation was used to calculate the estimated
glomerular filtration rate. FRAX score (10-year probability
[%] of a major osteoporotic fracture) was calculated using
clinical risk factors and femur neck BMD for all participants
using the algorithm available online at http://www.shef.ac.uk/
FRAX (South Korea version, version 3.11). High FRAX
score threshold was defined as > 20% of 10-year probability
of major osteoporotic fracture.

Statistical analysis

Data are presented as means ± standard deviations or as num-
bers (percentages). The characteristics of study participants
were compared according to the presence of dysmobility syn-
drome by using an independent t test or chi-square test. The
presence of a trend between the prevalence of fracture and the
number of dysmobility components was tested using the
Cochran-Armitage test for trend. Univariate logistic models
were created to test the association between each component
of dysmobility syndrome with a prevalent fracture. Receiver
operating characteristics (ROC) curve was used to determine
the optimal cutpoint at which each component of the
dysmobility syndrome increases the odds of any fracture by
Youden index [21]. The relative odds of any fracture, morpho-
metric VF, or non-VF according to the presence of
dysmobility syndrome were assessed by multivariate logistic
models adjusted for age, sex, hospitalization in the preceding
year, and serum albumin level. p values for dysmobility syn-
drome as an independent variable in multivariate logistic
models were corrected for multiple testing with Bonferroni
method. To investigate the additive discriminatory value of
dysmobility syndrome over FRAX score, net reclassification
improvement index (NRI) and integrated discrimination index
(IDI) were calculated for any prevalent fracture, VF, and non-

VF [22]. Statistical significance level was set at two-sided p <
0.05. All statistical analyses were performedwith STATA 14.0
(Stata Corp, College Station, TX, USA).

Results

Characteristics of study participants

Among a total of 1369 subjects (mean age 71.6; women 66%),
dysmobility syndrome was present in 273 subjects (20%;
Table 1). The prevalence of the components of dysmobility
syndrome (osteoporosis, low grip strength, falls in the preced-
ing year, low lean mass, high fat mass, and low TUG perfor-
mance) was significantly higher in persons with dysmobility
syndrome than in those without (p < 0.001 for all). Subjects
with dysmobility syndrome had an older age; a higher preva-
lence of malnutrition, diabetes, and degenerative arthritis; and
more frequent hospitalizations during the preceding year.
Elevated serum alkaline phosphatase and decreased albumin
levels were observed in subjects with dysmobility syndrome,
with small but discernable differences.

Prevalence of fracture

Any prevalent fracture composite of morphometric VF (n =
222, 16%) and non-VF (n = 147, 10%) was present in 333
(24%) subjects among the overall participants, with a higher
prevalence in subjects with dysmobility syndrome than in
those without (36% vs. 21%, p < 0.001; Table 1). A higher
prevalence of both VF (25% vs. 14%, p < 0.001) and non-
VF (16% vs. 9%, p = 0.017) was observed in subjects with
dysmobility syndrome. Figure 1 shows the stepwise increase
of prevalence of any fracture, VF, and non-VF from 0 to ≥ 5
components (any fracture 15–45%; VF 10–35%; non-VF 6–
15%; p for trend < 0.05 for all).

Individual components of dysmobility syndrome
and fracture

Among the individual components of dysmobility syn-
drome, low grip strength, poor performance in TUG test,
falls in the preceding year, low lean mass, and osteoporosis
were associated with elevated odds of any fracture, whereas
high body fat percentage was not in univariate analyses
(Table 2). The association of each component of the
dysmobility syndrome with morphometric VF was signifi-
cant, except for the association of fat mass with VF. Low
grip strength, falls, and osteoporosis were significant fac-
tors associated with non-VF.
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Modified definition of dysmobility syndrome
with optimal cutpoint determination

Optimal cutpoint of each component for predicting elevated
odds of any fracture was investigated using Youden index
calculated from the ROC curve. Cutpoint for low grip strength

(in men < 31 kg [sensitivity/specificity 0.41/0.74]; in women
< 20 kg [0.50/0.65]) and high fat mass (in men ≥ 31% [0.11/
0.85]; in women ≥ 41% [0.18/0.86]) closely approximated to
the cutpoint used in this study (conventional definition).
Modified cutpoint for low lean mass (in men ASM/ht2 <
7.8 kg/m2 [0.80/0.38]; in women ASM/ht2 < 6.2 kg/m2

Table 1 Characteristics of study participants

Dysmobility syndrome

Overall (n = 1369) No (n = 1096, 80%) Yes (n = 273, 20%) p

Women, n (%) 906 (66) 679 (62) 227 (83) < 0.001
Age (years) 71.6 ± 4.4 71.1 ± 4.3 73.5 ± 4.4 < 0.001
BMI (kg/m2) 24.3 ± 3.1 24.4 ± 2.9 23.9 ± 3.6 0.047
Dysmobility components
Osteoporosis 455 (33) 267 (24) 188 (69) < 0.001
Low grip strength 378 (28) 177 (16) 201 (74) < 0.001
Falls in the preceding year 316 (23) 164 (15) 152 (56) < 0.001
Low lean mass 279 (20) 129 (12) 150 (55) < 0.001
High fat mass 254 (19) 152 (14) 102 (37) < 0.001
Low TUG performance 239 (18) 105 (10) 134 (49) < 0.001
Any fracture 333 (24) 235 (21) 98 (36) < 0.001
Morphometric vertebral fracture 222 (16) 152 (14) 70 (25) < 0.001
Thoracic only 143 (10) 105 (10) 38 (14)
Lumbar only 55 (4) 32 (3) 23 (8)
Both thoracic and lumbar 24 (2) 15 (1) 9 (3)
Self-reported non-vertebral fracture 147 (10) 103 (9) 44 (16) 0.017
Wrist 60 (4) 44 (4) 16 (6)
Hip 3 (0) 3 (0) 0 (0)
Rib 4 (0) 2 (0) 2 (1)
Other sitesa 58 (4) 39 (4) 19 (7)
Two or more sites 22 (2) 15 (1) 7 (2)

FRAX scoreb 8.5 ± 5.3 7.8 ± 4.8 11.2 ± 6.1 < 0.001
Nutritional statusc < 0.001
Normal 1091 (80) 912 (83) 179 (66)
At risk of malnutrition 260 (19) 174 (16) 86 (32)
Malnourished 18 (1) 10 (1) 8 (3)
Self-reported physical activityd < 0.001
HEPA active 417 (31) 354 (32) 63 (23)
Minimally active 676 (49) 547 (50) 129 (47)
Inactive 276 (20) 195 (18) 81 (30)
Comorbidities
Hypertension 688 (50) 544 (50) 144 (53) 0.357
Diabetes 278 (20) 211 (20) 67 (25) 0.052
Degenerative arthritis 376 (28) 281 (26) 95 (35) 0.002
Hospitalization during last year 150 (11) 105 (10) 45 (17) 0.001
Cognitive impairmente 465 (34) 339 (31) 126 (46) < 0.001
Anemia 128 (9) 89 (8) 39 (14) 0.002
Laboratory
Calcium (mg/dL) 9.4 ± 0.3 9.4 ± 0.3 9.3 ± 0.3 0.307
Alkaline phosphatase 73.0 ± 26.4 71.9 ± 22.1 77.3 ± 38.8 0.003
25-Hydroxyvitamin D 18.1 ± 8.4 18.2 ± 8.3 17.7 ± 8.9 0.324
Albumin, g/dL 4.4 ± 0.2 4.4 ± 0.2 4.3 ± 0.2 0.003
Estimated GFR (ml/min/1.73 m2) 68.8 ± 11.9 68.9 ± 11.6 68.5 ± 13.1 0.635

BMI body mass index, HEPA health-enhancing physical activity, TUG timed get-up-and-go test, GFR glomerular filtration rate
a Other sites include the humerus, pelvis, proximal forearm, distal femur, clavicle, and tibia/fibula
b Ten-year probability (%) for a major osteoporotic fracture
c Nutritional status was defined using the Mini-Nutritional Assessment
d Self-reported physical activity was defined using the International Physical Activity Questionnaire-Short Form
eCognitive impairment was defined as a score of < 24 in the Mini-Mental State Examination (Korean version)
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[0.61/0.50]), low TUG performance (≥ 10.5 s [0.44/0.64]),
and osteoporosis (in men, T-score ≤ − 1.6 [0.57/0.70]; in
women, T-score ≤ − 2.2 [0.67/0.52] at any site in the lumbar
spine, femoral neck, or total proximal femur) yielded higher
prevalence of dysmobility syndrome (38% vs. 20%) com-
pared to conventional definition.

Relative odds of fracture according to the presence
of dysmobility syndrome

Among subjects with dysmobility syndrome by conventional
definition, the unadjusted OR of any fracture, VF, and non-VF
was 2.05 (95% confidence interval [CI] 1.54–2.73), 2.14
(95% CI 1.55–2.95), and 1.85 (95% CI 1.26–2.71; p < 0.01
for all), respectively. After adjustment for covariates in multi-
variate models (Table 3), the association of dysmobility syn-
drome with any fracture (aOR 1.46, 95% CI 1.07–1.98, p =
0.048) and VF (aOR 1.52, 95% CI 1.08–2.15, p = 0.048)
remained robust, whereas the statistical significance was at-
tenuated for the association with non-VF (aOR 1.31, 95% CI
0.86–1.98, p = 0.588). However, modified definition of

dysmobility syndrome was independently associated with
any fracture (aOR 1.84, 95% CI 1.42–4.43, p = 0.002), with
VF (aOR 1.76, 95% CI 1.29–2.40, p = 0.001), and also with
non-VF (aOR 1.79, 95% CI 1.23–2.60, p = 0.006) in multi-
variate models. C-statistics ranged from 0.66 to 0.69 for mul-
tivariate models with dysmobility syndrome by modified def-
inition (for any fracture 0.66 [0.63–0.70]; for VF 0.66 [0.62–
0.69]; for non-VF 0.69 [0.64–0.72]).

Improved fracture discrimination by dysmobility
syndrome over FRAX score

Dysmobility syndrome defined by either conventional or
modified definition remained significant predictors of any
fracture, VF, and non-VF after adjustment for high FRAX
score (major osteoporotic fracture risk > 20%; Table 4).
Dysmobility syndrome improved discrimination for prevalent
fracture (NRI 0.25 and 0.40 for conventional and modified
definition, respectively), VF (NRI 0.27 and 0.39), and non-
VF (NRI 0.23 and 0.36; 95% CI for all NRI values > 0) when
added to high FRAX score.

Fig. 1 Prevalence of
morphometric vertebral fracture
and non-vertebral fracture
according to the number of
dysmobility components. White,
gray, and black bars indicate the
prevalence of non-vertebral
fracture, morphometric vertebral
fracture, and any fracture,
respectively

Table 2 Association of each dysmobility component with the relative odds of fracture in elderly persons

Any fracture Morphometric VF Non-VF

OR (95% CI) p OR (95% CI) p OR (95% CI) p

Dysmobility components

Low grip strength 1.89 (1.45–2.46) < 0.001 1.89 (1.40–2.56) < 0.001 2.02 (1.42–2.87) < 0.001

Low TUG performance 1.51 (1.11–2.05) 0.009 1.77 (1.26–2.50) 0.001 1.30 (0.85–1.98) 0.221

Falls in the preceding year 1.66 (1.25–2.19) < 0.001 1.43 (1.04–1.98) 0.027 1.73 (1.19–2.49) 0.004

Low lean mass 1.36 (1.01–1.82) 0.040 1.56 (1.12–2.18) 0.007 1.15 (0.76–1.73) 0.510

High body fat percentage 1.00 (0.73–1.38) 0.972 1.03 (0.71–1.48) 0.878 0.93 (0.59–1.46) 0.774

Osteoporosis 2.17 (1.68–2.79) < 0.001 2.18 (1.63–2.92) < 0.001 1.74 (1.23–2.47) 0.002

OR odds ratio, CI confidence interval, TUG timed get-up-and-go test
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Discussion

In this study, we found that dysmobility syndrome and its com-
ponents were associated with morphometric VF and any prev-
alent fracture but not with non-VF in community-dwelling el-
derly persons, independent of age and covariates in multivariate
logistic models. Modified cutpoint for dysmobility components
was identified in this cohort, which led to the higher prevalence
of dysmobility syndrome compared to conventional definition
(38% vs. 20%). Both conventional and modified definitions of
dysmobility syndrome improved the discriminatory ability for
any fracture, VF, and non-VF when added to the FRAX score.

The prevalence of dysmobility syndrome was 20
(conventional) to 38% (modified definition) in this study, which
was within the previously reported range in various cohorts (5–
34%) [4–6, 23, 24]. Currently, three cross-sectional studies have
reported the association between dysmobility syndrome and
prevalent fracture. The self-reported prior fracture was more
common in persons with dysmobility syndrome than in those
with sarcopenia diagnosed using various approaches in a
Caucasian cohort of 97 community-dwelling older adults [4].
In 121 Italian postmenopausal women, the relative odds of
dysmobility syndrome were elevated in subjects with a prior
fracture [7]. Meanwhile, in 298 subjects from the Hertfordshire
Cohort Study, the association between dysmobility syndrome
and self-reported fracture from age 45 years was weak and not
statistically significant [23]. However, these findings were main-
ly based on self-reported fracture data [25]. In this study,
dysmobility syndrome showed a robust association with mor-
phometric VF, a strong and significant risk factor for future frac-
ture, and any fracture as a composite of VF and self-reported
non-VF in community-dwelling older adults [26].

Although the concept of dysmobility syndrome is still under
development, a limitation of this approach is that the proposed

components and cutpoint of the syndrome were chosen rather
arbitrarily [4]. In this context, we sought to determine optimal
cutpoint at which each component of the dysmobility syndrome
increases the odds of fracture. A modified cutpoint of
dysmobility syndrome had relatively sensitive thresholds com-
pared to conventional definition, which led to the higher prev-
alence of dysmobility syndrome. Modified dysmobility syn-
drome showed a stronger association with prevalent fracture
and the association remained robust for non-VF, whereas the
association of conventional dysmobility syndrome with non-
VF was attenuated after adjustment for covariates. Of note,
serum albumin also showed a robust association with any frac-
ture, VF, and non-VF, independent of dysmobility syndrome
and other covariates. These findings indicate that serum albu-
min can be considered as one of the candidates for future
dysmobility components reflecting nutritional status. Taken to-
gether, our findings may support the potential validity of the
components incorporated in the current concept of dysmobility
syndrome and to reinforce this emerging concept to identify
individuals with the high risk of fracture better, which needs
to be validated in prospective studies with fracture outcomes.

The concept of osteoporosis based on BMD has provided a
pragmatic paradigm for the detection of persons at risk for
fracture. However, it has been recognized that the overdepen-
dence on BMD as a sole marker of fracture risk might have, at
least partially, contributed to the existing crisis in osteoporosis
treatment in which a majority of persons who sustain fractures
do not undergo treatment to reduce their future fracture risk [3].
Epidemiologic studies showed that up to half of newly devel-
oped fractures occurred in subjects with BMD at a normal or
osteopenia level [27, 28]. Although currently available tools
for fracture risk prediction such as FRAX provide valuable
prognostic information, the performance of individualized
fracture risk assessment remains suboptimal [29]. In this study,

Table 3 The odds ratio of any fracture or morphometric vertebral fracture according to the presence of dysmobility syndrome

Variables Any fracture Morphometric vertebral fracture Non-vertebral fracture

Univariate Multivariate Multivariate Multivariate

OR (95% CI) p OR (95% CI) p OR (95% CI) p OR (95% CI) p

Dysmobility syndrome

Conventional definition* 2.05 (1.54–2.73) < 0.001 1.46 (1.07–1.98) 0.048 1.52 (1.08–2.15) 0.048 1.31 (0.86–1.98) 0.588

Modified definition* 2.26 (1.75–2.90) < 0.001 1.84 (1.42–2.43) 0.002 1.76 (1.29–2.40) 0.001 1.79 (1.23–2.60) 0.006

Age (per 1 year increase) 1.05 (1.02–1.08) < 0.001 1.05 (1.02–1.08) 0.003 1.07 (1.03–1.11) 0.001 1.01 (0.97–1.05) 0.588

Women (vs. men) 2.10 (1.57–2.80) < 0.001 2.24 (1.66–3.04) < 0.001 1.83 (1.29–2.59) 0.002 3.53 (2.15–5.77) 0.001

Hospitalization during last year 1.60 (1.11–2.30) 0.012 1.64 (1.12–2.40) 0.030 1.33 (0.85–2.07) 0.609 2.05 (1.27–3.31) 0.009

Albumin (per 1 g/dL increase) 0.33 (0.18–0.60) < 0.001 0.36 (0.19–0.66) 0.003 0.42 (0.20–0.86) 0.048 0.28 (0.12–0.65) 0.009

OR (95% CI) for covariates from models with dysmobility syndrome by conventional definition were presented. p values for multivariate models were
adjusted for multiple testing with Bonferroni methods

OR odds ratio, CI confidence interval

*Dysmobility syndrome by conventional and modified definitions was entered into multivariate models separately
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dysmobility syndrome defined by either conventional or mod-
ified cutpoint improved discrimination for any prevalent frac-
ture, VF, and non-VF when added to high FRAX score. These
findings suggest the potential additive and complementary val-
ue of dysmobility syndrome to the conventional fracture risk
assessment tools, although the additive prognostic value of
dysmobility syndrome for incident fracture needs to be further
confirmed in prospective studies [8].

This study has several limitations. An inference on causality
could not be made owing to the cross-sectional study design.
Because the participants of the KURE study were recruited
based on voluntary application, the potential of healthy volun-
teer bias cannot be ruled out. The assessments of non-VF were
not confirmed by review of x-ray reports, which might have
partly contributed to the attenuated association shown for non-
VF in our data [25, 30]. BIA-measured lean mass and fat mass
were used to define dysmobility syndrome instead of DXA-
measured mass in the original definition by Binkley et al. [4].
Although lean mass and fat mass measured using BIA show
good agreement with the values measured using DXA, and the
cutpoint for BIA-measured lean mass endorsed by the AWGS
guideline was used, the BIAmethod has a small but discernable
tendency for overestimating lean mass and underestimating fat
mass comparedwith DXA [16, 31]. Although the consensus for
the optimal definition of dysmobility syndrome has not been
reached yet, we found that the definitions used in this study
showed a robust association with VF or any prevalent fracture
despite applying different cutpoints for individual components
as a modified definition.

In conclusion, dysmobility syndrome and its components
were associated with elevated odds of morphometric VF or
any prevalent fracture, independent of age and covariates.
Dysmobility syndrome improved discrimination for fracture
when added to the FRAX score. The prognostic value of
dysmobility syndrome and the optimal cutpoint for its indi-
vidual components need to be further investigated in a pro-
spective study with incident fracture outcome.
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