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Objective: The aims of this study were to investigate the association between osteosarco-
penic obesity (OSO) and physical performance in Chinese elderly communities.

Methods: Our study population is comprised of residents of the Township Central Hospital
in the suburban of Tianjin, China. Participants (n=303; percent body fat (PBF): >25% for
men and >32% for women) were assessed using the direct segmental multi-frequency
bioelectrical impedance analysis (BIA) for body composition. Sarcopenia was defined as
the lower 20th percentile of appendicular skeletal muscle mass/height® (ASMI).
A quantitative ultrasound scan of each participants’ calcaneus with a T score<—1.0 was
used to identify the prevalence of osteopenia/osteoporosis (OP). We divided people into four
groups: obesity only (O), osteopenic obesity (OO), sarcopenic obesity (SO), and osteosarco-
penic obesity (OSO). We assessed the physical performance by grip strength, 4-m walk test
(WS) and timed up and go test (TUGT).

Results: A total of 303 participants had completed data (89 men, 214 women; mean age of 68.8
+6.0 years). The prevalence of OSO was 10.2% (men: 15.70%, women: 7.9%). After multiple
adjustments, WS was significantly declined in OSO group when compared with the O group in
men (mean value 95% CI was 0.84 (0.69, 0.99)) and women (mean value 95% CI was 0.93 (0.84,
1.02)). TUGT was significantly poorer in men (mean value 95% CI was 13.3 (10.6, 15.9)) and
women (mean value 95% CI was 12.4 (11.2, 13.7)) with OSO when compared with the O group.
Furthermore, the OSO group in women also had a significantly poorer TUGT compared with the
OO group. The result of grip strength decreased significantly in women SO and OSO groups when
compared with the O group (mean value 95% CI was 16.4 (14.5, 18.2) and 16.1 (13.9, 18.3)). But
the results of grip strength in men showed no significant differences in any of the group.
Conclusion: In Chinese community-dwelling elderly, slower WS and lower balance func-
tion were associated with OSO in men and women. Lower grip strength was associated with
SO and OSO in women.
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Introduction

Population ageing has become an ever-developing tendency. By 2050, the population
of 60-year-old and above will make up 21.4% of the world population.' Tackling the
health problems of the age has become a major challenge. Recently, the concept of
osteosarcopenic obesity (OSO) which characterized by the coexisting of osteopenia/
osteoporosis (OP), sarcopenia, and obesity during the ageing population has been given
special attention to process.” Individuals with these conditions may experience
a decline of physical performance in balance, walking speed, and diminished muscle
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strength,® © etc., which may lead to a high risk of falls, frailty
or even mortality.” However, despite the growing importance
of OSO, studies evaluating the prevalence of OSO are still
limited due to different diagnostic methods.®

Previous studies have shown that OP is the major cause of
grip strength deterioration.” It has also been proved that sarco-
penia can lead to gait and daily activity difficulties,'® and that
obesity can cause many chronic diseases and can predict

slower walking speed''"'?

in the elderly. Furthermore,
a limited number of studies have proved that older people
who have both sarcopenia and OP are more likely to have
poor balance, ' and that sarcopenia combined with obesity can
harm mobility in the elderly.'* It is important to note that all
three conditions (sarcopenia, osteopenia/OP, obesity) are based
on similar pathophysiological mechanism.'> Metabolic disor-
ders caused by obesity may be associated with a reduction in
myogenesis. Furthermore, the deteriorate of skeletal muscle
protein synthesis and excessive inflammation caused by obe-
sity can lead to impairment of skeletal muscle function and
size, especially the muscle contract ability in the elderly.'®"®
Some studies showed that OSO may be associated indepen-
dently with poor Short Physical Performance Battery
(SBBP)" and decreased each leg stance time,™” but there is
no research referring to balance measured by time up and go
test (TUGT).”" According to what is mentioned above, it could
be hypothesized that OSO is associated with substandard phy-
sical performance,”? where rare correlative studies have been
conducted.” To the extent of our knowledge, the prevalence of
OSO is also increasing in older men. However, the current
association of OSO and physical performance studies only
focus on older women. '

Therefore, this study aims to investigate the relationship
between OSO and physical performance (grip strength, 4-m
walk test (WS), TUGT) in community-dwelling older men
and women. The study is meaningful because after 2012,
more than 70% of China’s elderly people lived in suburban
counties.”*

Methods

Study Participants

The total number of the elderly is 559 (=60 yr.). All
participants  joined the National Free Physical
Examination Program from January to March 2019 in the
Hangu area of Tianjin, China. The exclusion criteria are as
follows: (1) Medical records or history showing that they
are suffering from diseases which affect bone or calcium

metabolism; (2) Injury on foot, which cannot be tested for

bone density or is unable to complete body composition
measurements; (3) Communicative deficiency with inter-
viewers or unwillingness to give informed consent.
Finally, data collected from a total number of 303 older
people who are obese (male: >25% female: >32%, percent
body fat (PBF)) are evaluated. Figure 1 shows the clas-
sification of the participants in each group.

Baseline Variables

We used the same methods as our previous study’ in
interviewing participants. According to the difference in
levels of hormones and physical ability, we categorized
participants according to gender.’*?” Demographic vari-
ables and behavioral characteristics including age, gender,
education level, smoking and drinking habits, as well as
history of falls. A history of illness was obtained by
participants’ responses (eg, hypertension). We also mea-
sured the BMI, waist-hip ratio (WHR) and physical activ-
ity according to the short form of the International
Physical Activity Questionnaire (IPAQ).

Osteosarcopenic Obesity

For the diagnosis of OSO, the following three factors
should be considered: (1) low muscle mass; (2) high
PBF%; (3) osteopenia/OP.4

Body Composition

Body composition analysis adapts direct segmental multi-
frequency bioelectrical impedance analysis (BIA) (In-
Body720; Biospace Co, Ltd, Seoul, Korea). This system
uses different electrical frequencies (1, 5, 50, 250, 500,
and 1000 kHz). Subjects were asked to place their five
fingers on the surface of the electrode, with their heels and
forefeet covering the round electrode. During the measure-
ment, the subject should try to avoid shaking and touching
other parts of the body. The measurements were recorded
by well-trained staff and completed within 30s. This
assessment was performed between 10am and Spm.
Participants were asked to be fasting and avoid drinking
large amounts of water one hour before assessment. The
BIA provided absolute values for appendicular skeletal
muscle mass (ASM), skeletal muscle mass (SMM), total
lean mass (TLM), fat-free mass (FFM), visceral fat area
(VFA), PBF, and total body water (TBW).

Muscle Mass
The lower 20th percentile of appendicular skeletal muscle
mass/height’” (ASMI) is one of the most commonly used

submit your manuscript

1344

Dove

Clinical Interventions in Aging 2020:15


http://www.dovepress.com
http://www.dovepress.com

Dove

Ma et al

[

J

[ Chinese suburb-dwelling elderly, male: >25% PBF female: >32% PBF (n=303) ]

. [

No sarcopenia (n=244)
ASMI above 20th percentile
Male>7.3 female>6.0

) y

Sarcopenia (n=59)
ASMI below 20th percentile
Male=:7.3 female<:6.0

y

Normal BMD

osteopenia/OP

Normal BMD

osteopenia/OP

NO osteopenia/OP osteopenia/OP
=- =-1.
T score>-1.0 T score<-1.0 T score>-1.0 Tscore=-1.0
A\ 4 V[ ] A4 \ 4

Obese Osteopenic Sarcopenic Osteosarcopenic
only(0) obesity(00) obesity(SO) obesity(0SO)
(n=84) (n=160) (n=28) (n=31)
27.7% 52.8% 9.2% 10.2%

Figure | Flowchart showing the steps in identification, allocation, and the classification of participants in to each of the categories: obese only (O), osteopenic obese (OO),
sarcopenic obese (SO), and osteosarcopenic obese (OSO) in a population of obese older people.

criteria to define sarcopenia,”® which in the present sample
corresponded to SMI, men<7.3 kg/m? and women<6.0 kg/m?.

Body Fat

According to the standard cut-off point recommended by the
American Council on Exercise (ACE), obesity is defined as
follows: PBF >25% for men and >32% for women.*’

Osteopenia/Osteoporosis

The BMD was measured at calcaneus by the quantitative
ultrasound (QUS; OsteoPro UBD2002A, BMTECH; World
Wide Co. Ltd., Seoul, Korea), using T-scores based on
WHO criteria. These are obtained from automated equip-
ment. T score < —1 defined as osteopenia and OP.*’

Performance-Based Assessment

The performance-based assessment includes grip strength,
WS, and TUGT. The details are described in our previous
study.®® Grip strength (kg) was measured using a handheld
dynamometer (GRIP-D; Takei Ltd, Niigata,
Participants were asked to try their maximum efforts with

Japan).

their dominant hands twice, and the average score obtained

in the two trials was used as the final score. Gait function
(speed) was assessed with the WS and dynamic balance was
measured by TUGT. To measure WS, two photocells (a total
distance of 4-meters) were placed at the beginning and the
end to record the time. Participants were asked to walk at
their usual speed after in the test and the average speed of
two walks was recorded. The TUGT measured a total time
of a series of actions for an individual, rise from a chair,
walk 3 meters at their usual speed and turning around, walk
back to the chair, and sit down again and lean back in a chair.

Statistical Analysis

The baseline characteristics with continuous variables were
expressed as mean + SD and categorical variables as an
absolute number and percentage (%) of the total.
Differences between variables were examined by ANOVA
with Bonferroni correction (continuous variables) or by the
chi-square test (categorical variables). Analysis of covariance
(ANCOVA) was used to assess the relationship among obe-
sity only (O), osteopenic obesity (OO), sarcopenic obesity
(SO), osteosarcopenic obesity (OSO) groups and physical
performance (grip strength, WS, TUGT). For model 1, age,

Clinical Interventions in Aging 2020:15

submit your manuscript

1345

Dove


http://www.dovepress.com
http://www.dovepress.com

Ma et al

Dove

and BMI were adjusted; for model 2 added adjustments for
IPAQ, smoking and drinking status, educational>9yr, history
of falls and the number of diseases. The final multivariate
logistic analysis was performed with the forced entry of all
factors considered to be potential covariates. Means and 95%
CI were calculated. All tests were two-tailed and P<0.05 was
defined as statistically significant. All statistical analyses
were performed using the Statistical Analysis System 9.3
edition for Windows (SAS Institute Inc., Gary, NC, USA).

Ethics

This research is approved by the Ethics Committee at Tianjin
Medical University and the methods were carried out in
accordance with the principles of the Declaration of Helsinki.

Results

Subjects Characteristics

The analytic sample is comprised by 303 obese participants (89
men, 214 women; mean age of 68.8+6.0 yrs). The incidence of
0O is 28.1% for men and 27.6% for women; in OO is 42.7% for
men and 57.0% for women; in SO is 13.5% for men and 7.5%
for women; in OSO is 15.7% for men and 7.9% for women.
Data for body composition variables are presented in Table 1.
Although we only included obese (PBF > 25% for men and

mentioning that the OSO group had the lowest BMI
(25.0 kg/m?) but their PBF% (34.0%) was the highest, which
was significantly higher than either the OO or O group in older
men. We also found that men with SO had a significantly lower
BMI (25.0+2.5kg/m?) and higher PBF% (31.8%) compared
with the O group. For older men, participants ASM (SO=19.2
+2.0kg, OSO=18.4+2.0kg), SMM (SO=24.2+2.0kg,
0S0O=23.3+1.1kg), TLM (SO=42.5£3.4kg, 0OSO=41.0
+1.7kg) and FFM (SO=45.0+3.7kg, OSO=43.4+1.8kg) were
significantly decreased in both OSO and SO groups compared
with OO and O groups (P<0.05). In women, we found that
ASM  (SO=12.9+1.4kg, OSO=13.1+0.6kg) and SMM
(SO=17.241.5kg, 0OSO=17.8£0.4kg) were significantly
decreased in both OSO and SO groups compared to OO and
O groups (P<0.05). Also, the OO group had a significantly
decreased SMM (21.8+2.2kg) compared with the O group.
Women with OSO had a significantly decreased TLM (32.3
+0.8kg) and FFM (34.3+£0.9kg) compared with OO and
O groups. These results confirmed the classification with and
without sarcopenia is acceptable. We also found that OSO and
SO group had a lower TBW level (P<0.05) compared with the
O group in older men. In Table 2, although we observed that
00, SO were associated with reduced physical activity and
that the OSO group had the lowest IPAQ scores in both men

and women (men: 0=4937.5+£3876.8Metsxminutes/wk,

>32% for women) older adults in this study, it is worth ~O0=4330.0+2298.2Metsxminutes/wk, SO=4406.4+2390.6
Table | Body Composition Variables and Physical Performance of Study Population by Gender

Male Female

o [oYe) e 0so o 0o so 0so

(n=25) (n=38) (n=12) (n=14) (n=59) (n=122) (n=16) (n=17)
Age 69.9+6.6 70.43+5.4 733474 75.1£7.6 67.3+5.0 68.3+6.0 70.3+5.6 71.1+6.4
Height(cm) 170.1+6.4 172.1+4.1% | 163.0¢7.7%0 | 1624597 | 158.146.0 156.145.9 152.145.5% I51.6+3.4%
Weight(kg) 77.4%7.6 75.545.2% 66.327.7+ 65.9+4.9* 67.947.7 65.6%7.9 52.545.6* 56.945.5%
BMl(kg/m?) 267£1.7 25.5+2.4 25.042.5% 25.0+1.7 26.6+2.9 26.9+2.6 22.7+2.3%F 24,742 4%
WHR 0.94+0.43 0.92+0.34 0.90+0.05* 0.97+0.07* 0.93+0.08 0.92+0.56 0.93+0.73 0.94+0.46
ASM(kg) 23.7+2.7 23.742.0 19.2+2.0% 18.4+2.0% 17.4%1.9 16.5+2.0 12.9+1 4+ 13.1+0.6%
SMM(kg) 30.243.1 29.842.2 24.242.0% 233+, 1% 22.842.3 21.842.2% 17.2+1 5% 17.8+0.4%F
TLM(kg) 52.045.1 51.3+3.4 42543 4+ 41.0+1.7% 40.0+3.8 38.543.6% 31.1+2.4% 32.3+0.8*
FFM(kg) 55.045.4 54.33.5 45.0+3.7+" 434+ 8+t 42.4+4.0 40.8+3.8* 331425+ 34.3+0.9*
VFA(%) 1343+27.0 | 122.6+184 | 123.5+27.4 146.1+28. 12894289 | 127.0¢31.6 | 97.3+22.5%1 | 123.6+32.8
PBF(%) 28.9+2.9 28.0+1.2 31.8+4.5% 34.0+4.5+ 37.3+35 374437 36.8+3.8 39.345.1
TBW(%) 52.645.1 53.240.9 50.4+3.2% 48,9432+ 46.342.5 462427 46.6+2.8 44.8+3.8
Grip strength(kg) | 30.8+6.9 30.2¢7.0 27.5+6.8 24.5+8.0% 19.4+4.2 18.4+4.3 15.4+3.2% 14.7+3 4%
WS(m/s) 1.10£0.20 0.91+0.38 0.96+0.22 0.78+0.24* 1.060.14 1.0240.17 0.95+0.18* 0.83+0.32*t
TUGT(s) 9.7+3.7 11.3+8.2 9.9+1.8 14.14+8.3* 9.2+1.5 9.7+2.3 10.843.4* 14.0%6. 1%

Notes: Data are presented as meanst SD for age, height, weight, body mass index (BMI), waist-to-hip ratio (WHR), appendicular skeletal muscle mass (ASM), skeletal
muscle mass (SMM), total lean mass (TLM), fat-free mass (FFM), visceral fat area (VFA), percent body fat (PBF), total body water (TBW), grip strength, 4-m walk test (WS)

and time up and go test (TUGT). *P0.05 versus O group; TP0.05 versus OO group.

Abbreviations: O, obese only; OO, osteopenic obese; SO, sarcopenic obese; OSO, osteosarcopenic obese.
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Metsxminutes/wk, OS0=2686.0+1941.2Metsxminutes/wk;
women: 0=5026.2+3763.9Metsxminutes/wk, O0=4698.9
+3620.6Metsxminutes/wk, S0=4066.3+2386.2Metsx
minutes/wk, OSO=2708.4+1910.6Metsxminutes/wk), but we
did not find any statistical differences between any of the

groups.

Physical Performance

Table 1 shows men with OSO had the worst grip strength
(24.548.0kg), WS (0.78+0.24m/s) and TUGT (14.1£8.3s)
compared with the O group. In women, the OSO group
had the worst grip strength (14.7+£3.4kg), WS (0.83
+0.32m/s) and TUGT (14.046.1s) compared with O and
OO groups. The SO group also have relatively poorer grip
strength (15.443.2kg), WS (0.95+£0.18m/s) and TUGT
(10.8+3.4s) compared with the O group.

We further verified in Table 3. Firstly, we observed in
men, after adjusted age, BMI in model 1, and final multi-
variate models, there is no significant association between
OSO and grip strength in all groups. However, we
observed that only the OSO group had a statistically sig-
nificantly slower WS and longer time of TUGT compared
with the O group in men. In the final multivariate models,

the means (95% CI) for WS were 1.08 (1.02, 1.13) for
O group, and 0.84 (0.69, 0.99) for OSO group and the
means (95% CI) for TUGT were 9.08 (8.09, 10. 1) for
O group and 13.3 (10.6, 15.9) for OSO group. In women,
as is shown in Table 1, the value of BMI per group is
significantly different. There are lower BMI in OSO and
SO groups, which indicated that the higher BMI may
contribute to better physical performance in those who
suffered from OSO and SO. However, after adjusting
model 1, significant relationships remained between SO
and O, OSO and O groups. This indicated that the associa-
tion between physical performance and OSO, SO were
independent of BMI. We observed that women in SO
and SOS groups have a significantly lower grip strength
compared with those in O group, the means (95% CI) in
multivariate models were 16.4 (14.5, 18.2) for SO, 16.1
(13.9, 18.3) for OSO, and 19.4 (18.6, 20.2) for O. In WS,
the women participants were the same as that of men, only
OSO group had a significantly slower WS compared with
the O group, the means (95% CI) were 0.93 (0.84, 1.02)
for OSO and 1.07 (1.04, 1.11) for O. An interesting result
appears in TUGT, when adjusting for model 1, the OSO
group had a significantly worse TUGT compared with O,

Table 2 Lifestyle Factors and Diseases of Study Population by Gender

Male Female
o (o] o] SO 0oso o [o]e] SO 0oso
(n=25) (n=38) (n=12) (n=14) (n=59) (n=122) (n=16) (n=17)
IPAQ(Metsxminutes/ | 4937.5£3876.8 | 4330.0+2298.2 | 4406.4+2390.6 | 2686.0+1941.2 | 5026.2+3763.9 | 4698.9+3620.6 | 4066.3+2386.2 | 2708.4£1910.6
wk)
Fall history(%) 12.7 14.3 83 28.6 14.5 17.5 6.3 27.3
Education>9yr(%) 14.3 14.3 83 0 17.7 .1 18.8 0
Drinking (%)
Drink everyday 18.3 42.9 16.7 429 1.7 0 0 0
Drink occasionally 28.3 28.6 25.0 14.3 34 0 0 0
Ex-drinker 18.3 0 25.0 28.6 0.9 1.6 6.3 0
Never 35.0 286 333 14.3 94.0 98.4 937 100
Smoking(%)
Current smoker 345 16.7 313 375 12.9 9.5 0 18.2
Ex-smoker 39.7 50.0 25.0 12.5 75.8 81.0 0 72.7
Nonsmoker 259 333 438 50.0 1.3 9.5 0 9.1
Disease(%)
Depression 6.8 0 12.5 25.0 13.0 13.6 20.0 13.3
Diabetes 10.2 0 6.3 12.5 20.0 20.3 28.0 6.7
Hypertension 729 333 875 50.0 713 64.4 48.0 533
Hyperlipidemia 16.9 0 25.0 12.5 20.0 18.6 24.0 6.7
Heart disease 13.6 16.7 50.0 25.0 304 35.6 36.0 333

Notes: Data are presented as means+ SD for International Physical Activity Questionnaire (IPAQ). Fall history, education level, drinking habits, smoking habits and diseases

are in percentages.

Abbreviations: O, obese only; OO, osteopenic obese; SO, sarcopenic obese; OSO, osteosarcopenic obese.
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Table 3 Adjusted Relationships of Grip Strength, WS, and TUGT Among OO, so, OB and OSO Groups®

Male Female
o oo SO oso o oo SO oso
Grip strength(kg)
Crude 31.1(29.3,329)° | 29.7(24.1,35.5) | 27.1(23.7,30.6) | 25.6(20.7,30.4) 19.6(18.9,20.4) | 18.4(17.3,19.4) | 15.6(14.0,17.2*" | 15.5(13.5,17.6)*
Age-, and BMI- 30.8(29.2,324) 29.9(25.1,34.6) | 27.7(24.6,30.8) | 27.0(22.7,31.3) 19.4(18.7,20.2) | 18.4(17.4,19.5) | 16.3(14.5,18.00* | 16.1(14.0,19.2)*
adjusted
Multiple adjusted® | 31.0(29.3,32.6) 30.5(25.4,35.6) | 27.4(24.1,30.7) | 27.0(22.6,31.4) 19.4(18.6,20.2) | 18.5(17.4,19.5) | 16.4(14.5,18.2)* | 16.1(13.9,18.3)*
WS(m/s)
Crude 1.08(1.02,1.14) 0.86(0.68,1.04) | 1.03(0.92,1.14) | 0.84(0.68,0.99)* | 1.08(1.04,1.11) | 1.01(0.97,1.01) | 0.96(0.89,1.02)* | 0.91(0.82,0.99)*
Age-, and BMI- 1.08(1.03,1.14) 0.85(0.69,1.02) | 1.01(0.91,1.12) | 0.84(0.69,0.99)* | 1.07(1.04,1.10) | 1.02(0.98,1.06) | 0.97(0.90,1.04) 0.94(0.85,1.02)*
adjusted
Multiple adjusted® | 1.08(1.02,1.13) 0.84(0.67,1.02) | 1.02(0.91,1.13) | 0.84(0.69,0.99)* | 1.07(1.04,1.11) | 1.02(0.98,1.06) | 0.96(0.89,1.04) 0.93(0.84,1.02)*
TUGT(s)
Crude 9.05(8.13,9.98) 12.009.10,14.9) | 9.56(7.79,11.3) | 13.2(10.7,15.7)% | 9.11(8.66,9.55) | 9.78(9.15,10.4) | 10.5(9.50,11.4)% | 12.7(11.4,14.0)4*
Age-, and BMI- 9.08(8.14,10.0) 12.09.17,14.8) | 9.57(7.72,11.4) | 13.0(104,15.5/% | 9.18(8,76,9.60) | 9.76(9.17,10.3) | 10.4(9.41,11.4)% | 124(11.2,13.6)*
adjusted
Multiple adjusted® | 9.08(8.09,10.1) 13.3(10.3,16.3) | 9.05(7.13,11.0) | 13.3(10.6,15.9)* | 9.17(8.73,9.61) | 9.69(9.08,10.3) | 10.5(9.41,11.5) 12.4(11.2,13.7)*

Notes: *Analysis of covariance. "Adjusted least square mean (95% confidence interval) (all such values). “Adjusted for [age (continuous variable), body mass index
(continuous variable), physical activity (IPAQ) (continuous variable), [smoking and drinking status were coded as dummy variables (current, former, and never; everyday,
occasionally, former and never), educational29yr (no=0, yes=1), history of falls (no=0, yes=1) and the number of diseases which were divided into 3 groups. I: no disease,
2:<2 diseases, 3:23 diseases (depression;diabetes;hypertension; hyperlipidemia;heart disease]. 6. *P0.05 versus O group; TP0.05 versus OO group; ¥P0.05 versus SO group.
Abbreviations: O, obese only; OO, osteopenic obese; SO, sarcopenic obese; OSO, osteosarcopenic obese; WS, 4-m walk test; TUGT, time up and go test.

OO and SO groups, after the multivariate model, the
differences with the SO group disappeared. The means
(95% CI) was 12.4 (11.2, 13.7) for OSO, 9.69 (9.08,
10.3) for OO, and 9.17 (8.73, 9.61) for O group.

Discussion
This study aimed to determine the relationship between
OSO and physical performance in community-dwelling
elderly. To overcome the limitation of BMI definition of
obesity in elderly individuals,’’ we used the PBF% to
classify obesity.

PBF% has been proved to be a better measure of
obesity, which is characterized by an increase of fat
mass.*? Also, a new concept of osteosarcopenic adiposity
(OSA) has been implemented, it is suggested that OSO
definition is not just overt overweight/obesity (BMI), spe-
cial attention should also be paid to infiltrating fat in bone
and redistributing fat in visceral area.’® For example, the
reduction of muscle satellite cells caused by myosteatosis
and the infiltration of bone marrow adipocytes.***> The
incidence of OSO in this study is 10.2%, which is a little
higher than a previous study in China (7.3%).* Moreover,
statistics also show that men comprised a higher propor-
tion in SO (13.5%), whereas women comprised a higher
proportion in OO (57.0%). An interesting finding in this
study showed, different from women, men with OSO had

a significantly higher PBF% and a lower muscle mass
compared with O and OO groups, but their BMI values
are not increasing in OSO group.”*~® In other words, OSO
appears to be more associated with high-fat/low-muscle
mass body composition types in men. This finding is also
supported by a previous study, they found that senior
males with OSO showed unfavorable body composition
compared with their peers with SO, OO or O. The reason
for this phenomenon probably caused by the low levels of
testosterone impacted on FFM and SMM reductions and
increased fat mass.’” Another interesting finding is based
on obesity data, the prevalence of osteopenia/OP (63.0%)
is significantly higher than sarcopenia (19.5%), which
confirms that the pro-inflammatory state caused by exces-
sive adiposity can deteriorate the bone mass.*®

OSO and Physical Performance

This research establishes an independent association of
OSO with physical performance in both older men and
women. It is found that OSO is correlated with poor
physical performance. The female participants in OSO
and SO groups had significantly lower grip strength com-
pared with those with O. Both men and women had
a significantly slower WS in the OSO group compared
with those in O group. Men had a significantly worse
balance (TUGT) in the OSO group compared with those
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in O group. Furthermore, women had a significantly worse
balance in the OSO group compared with those in O, OO
and SO groups. Compared with single disease, the com-
bined 3 diseases are more related to poor physical
performance.'”> The underlying mechanism might be
related to the adipose infiltration in skeletal muscle in
0SO patients, which caused the decrease of insulin secre-
tion and testosterone levels, resulting in skeletal muscle
weakness and lower extremity mobility disability.*
Furthermore, the joint pain caused by obesity and OP
could lead to a sedentary behavior that worsens muscle
weakness.*® This vicious circle among older people with
0SO will lead to worse physical performance.'?

OSO and Grip Strength

Grip strength is an important predictor of functional capa-
city in the elderly. It is positively correlated with ASM,
and negatively correlated with the prevalence of OP and
increased body fat.”'? This cross-sectional study showed
that grip strength was significantly lower in OSO and SO
groups compared with the O group in women, but not in
men. This result is consistent with a previous study indi-
cating that postmenopausal women with OSO were asso-
ciated with the lowest handgrip scores compared with
those in O group.”® Sarcopenic obesity disease might be
associated with a higher reducing muscle and a higher
level of metabolic disorders than sarcopenia or obesity
alone. In addition, it is noteworthy that only in crude
model, the OO group had a significantly lower grip
strength compared with the SO group in women, it may
suggest that sarcopenia appears to be more associated with
reduced grip strength than OP in older women.

However, no relationship between OSO and grip
strength in men can be found in the study. Given the
limited research between OSO and grip strength in older
men, the reason of the differences between men and
women in grip strength results might dues to the lack of
estrogen in postmenopausal women, which will cause
SMM decline.*! Nonetheless, the result is different from
a study conducted on men. In a cross-sectional study from
Greece,*” older men with OSO had a greater decline in
muscle mass than older women with OSO. The reason
might be that the male subjects in the Greek study have
lower PBF%, which leads to faster rate of muscle loss. The
Framingham Heart Study (p. 121) explained why that
happened. The longitudinal decline in FFM was conse-
quent to a withdrawal of anabolic stimuli in men but

reflecting an increase in catabolic stimuli represented by
interleukin-6 (IL-6) in women.

We have found lower grip strength was associated with
SO and OSO in women but not men, but further studies
will be needed to explore the mechanism of this

relationship.

OSO and WS

Our study showed that both older men and women with OSO
were significantly related to slower WS when compared with
the participant in O group, consisting with other studies.
According to those studies, SO will increase the risk of
decline in walking speed over 65 years,'* and older women
with OSO had the worst 6-meter gait speed compared with
the O group.?® In this study, we found that women with OSO
had a significant slowest WS after adjusting model 1 and the
multivariate model when compared with the O group. Our
results agree with a previous study, which reported that the
smaller muscle mass and greater fat infiltration caused by
OSO will have a negative impact on lower extremity
performance.* However, we did not find any significant
differences among other groups except for SO compared
with O group in crude, but after adjusted model 1 and multi-
ple factors, this relationship did not exist anymore. It may
indicate that some other chronic condition-related, for exam-
ple, unhealthy lipid levels,® which can lead to bone and
muscle cells affected by fat infiltration and impairing the
walking function. Furthermore, no difference in the OO
group confirmed that the combination of the three diseases
(OSO) will be more associated with a high risk of decreased
walking ability.

We also found men with OSO were significantly
related to a slower WS when compared with men in
O group. The result showed that women (0.93m/s) in the
OSO group walked even faster than men (0.84m/s).
Although a study® has shown that gender does not play
an important role in gait speed, a study from China indi-
cates that the OSO prevalence was more common in the
multiple fracture groups for men compared with women.*’
Fracture has a negative correlation with normal and max-
imum 6m-walking speed.*® Moreover, the prevalence of
sarcopenia was higher in men than women in this study.
The decreased muscle was associated with fragile bones
and thinner cortices’’ and may affect walking ability.
Therefore, older adults with OSO have a significant risk
of mobility deterioration, which is reflected in WS.
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OSO and TUGT

Our study found that women with OSO showed a poorer
balance function (TUGT) compared to women in O, OO and
SO groups. Also, the SO group showed significant difference
compared with O group in both crude and Model 1. In men,
we only found the OSO group showed the worst balance
function compared with the O group (P<0.05). It also indi-
cates that older people who had OSO suffered from fall risk
and bad balance in previous studies.*"”

TUGT is likely to be related to several important dynamic
stability skills."® Better physical performance is required to
complete this test for older people with OSO. However, it is
difficult to do routine activities associated with a low level of
physical activity for them. (We also found differences in
IPAQ scores between male and female between OSO and
O groups (2686Metsxminutes/wk vs 4937Metsxminutes/wk
for men and 2708Metsxminutes/wk vs 5026Metsxminutes/
wk in women)).'> An interesting result showed in our study,
compared to grip strength and WS, only TUGT had signifi-
cant differences between OSO and O, OSO and OO, OSO
and SO in women. This result is consistent with our previous
study that patients who suffered from OP and poor dynamic
balance (TUGT) had a significantly higher incidence of
sarcopenia.'?

Besides, an American study also found compared with
grip strength and brisk walking speed, only the leg stance
time in the OSO group is significantly lower than that of
the OO group.”® Those results indicate that OSO has the
greatest impact on balance. These initial findings in OSO
older people suggest that poorer balance function are
important. But it is rarely studied at present.’

Strength and Limitations

This study has several strengths. This is the first cross-
sectional study to identify the relationship of OSO and
physical performance in China. Our subjects included
both men and women and evaluated the dynamic balance
(TUGT) in the first time. This study also has some limita-
tions. Firstly, the analysis subset was community-dwelling
elderly in Tianjin, China, which may not be representative
of the general elderly. Secondly, there is no standard
definitions for OSO, and the cut-off points are not well
established.” Thirdly, the QUS is not a good standard for
diagnosis of osteopenia and OP, but it has a good correla-
tion with dual-energy X-ray absorptiometry (DXA). Due
to the low cost, simple performance, and no radiation of
QUS, it is a portable alternative to DXA.*®

Conclusion

Our study found that slower walking ability (WS) and
poorer balance were associated with OSO in men and
women, and lower muscle strength (grip strength) was
associated with SO and OSO in women. Given the pre-
valence of OSO in older adults, our findings may contri-
bute to the screening and prevention of OSO in a clinical
setting. Further studies are required to determine the cri-
teria of the condition and to establish a larger sample size
to complete a more informed longitudinal study including
the association of physical performance.
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