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Influencing factors of muscle mass and body fat rate of adults in Shanghai SONG Qj*, JI Feiyan’,
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Disease Control and Prevention, Shanghai 200030, China; 3.Department of School and Nutrition,
Shanghai Yangpu District Center for Disease Control and Prevention, Shanghai 200433, China)
Abstract:

[Background] Musculoskeletal disease has become an important public health problem with an
aging population. Studies on muscle mass and body fat rate are largely conducted among elderly
people rather than in general adult residents.

[Objective] This study investigates the muscle mass and body fat rate of adult residents in
Shanghai, and their potential influencing factors.

[Methods] Using the method of stratified random sampling, six districts were randomly selected
in Shanghai in 2015 according to their economic and geographical conditions, namely Huangpu
District, Putuo District, Xuhui District, Yangpu District, Songjiang District, and Jiading District.
Four sub-districts in each district and 20 households in each sub-district were randomly selected,
and all the members of a selected household aged 18 years and above were investigated. The
investigation included personal general information questionnaire survey, 3-day 24-hour dietary
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survey, and anthropological indicators. The intakes of cereal, livestock, aquatic products, eggs, milk, and legumes was calculated, and the
height, weight, body mass index (BMI), muscle mass, and body fat rate were measured directly.

[Results] A total of 1009 residents were investigated, including 471 males, median 58.52 years, and 538 females, median 57.63 years. The
medians of whole body muscle mass of men aged 18-44, 45-59, and > 60 years were 51.00, 50.20, and 48.50kg, respectively, and their
medians of body fat rate were 23.40%, 24.40%, and 24.90%, respectively; the medians of whole body muscle mass of women aged
18-44, 45-59, and > 60years were 36.60, 37.60, and 36.10kg, respectively, and their medians of body fat rate were 30.35%, 34.30%, and
35.60%, respectively; the whole body muscle mass of males was higher than that of females in all age groups (P<0.001), and the body
fat rate was lower (P<0.001). Multiple linear regression analysis results showed that male (b’=0.748, P<0.001), higher BMI (b’=0.347,
P<0.001), younger age (b’=-0.216, P<0.001), and regular physical exercise (b’=0.045, P=0.017) were associated with higher whole body
muscle mass; female (b’=-0.705, P<0.001), higher BMI (b’=0.622, P<0.001), older age (b’=0.061, P=0.001), smokers (b’=0.060, P=0.005),
and higher legume intake (b’=0.055, P=0.002) were associated with higher body fat rate.

[Conclusion] With the increase of age, adult residents in Shanghai show decreasing whole body muscle mass and increasing body fat rate.
Regular physical exercise could be an effective measure to slow sarcopenia. Smokers should pay more attention to potential reduction in

body fat rate.

Keywords: muscle mass; body fat rate; age; physical exercise; smoking; general population
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Table 1 General information of adult residents in Shanghai [M (P,s, P+s) or n (%)]

14T (Item) B (Male) (n=471) % (Female) (n=538) P

Fi8 /% (Age/years) 58.52 (46.18, 65.53) 57.63 (44.57, 64.98) 0.490
B 5 /cm (Height/cm) 169.50 (164.90, 173.10) 158.25 (154.10, 161.42) <0.001
{KE /kg (Weight/kg) 70.00 (63.30, 76.80) 58.85 (53.28, 64.73) <0.001
BMI/ (kg-m?) <0.001

{KEIZ K (Underweight) 9 (1.9%) 25 (4.6%)

IE®{AE (Normal weight) 183 (38.9%) 260 (48.3%)

HBENMACRE (Overweight and obesity) 279 (59.2%) 253 (47.0%)
%A (Smoking) @ 236 (59.3%) 5 (1.1%) <0.001
%58 (Drinking) P 198 (49.7%) 40 (8.9%) <0.001
{EB #)% (Physical exercise) 51 (10.8%) 71 (13.2%) 0.245
WINIKFE (Income level) © <0.001

1% (Low) 170 (37.9%) 284 (56.1%)

b (Middle) 206 (46.0%) 173 (34.2%)

& (High) 72 (16.1%) 49 (9.7%)
%7 (Education) d 0.494

#FR X LLF (Middle school and below) 145 (31.5%) 169 (34.5%)

& /% (High school/secondary technical school) 183 (39.8%) 195 (39.8%)

RERLLE (College and above) 132 (28.7%) 126 (25.7%)
BEHIENE /g (Cereal and tuber intake/g) 315.00 (240.00, 426.67) 258.67 (181.90, 351.945) 0.144

FHK=HEIBNE /g (Poultry meat product and seafood intake/g) 183.31 (122.30, 262.33) 150.00 (100.00, 216.27) <0.001
EHIEENE /g (Egg product intake/g) 27.60 (10.27, 50.00) 28.33 (10.24, 50.04) 0.529
B NE /g (Milk product intake/g) 0.00 (0.00, 83.33) 0.00 (0.00, 99.75) 0.098
S ZIENE /g (Bean product intake/g) 10.94 (0.00, 24.08) 8.61 (0.00, 21.37) <0.001

UE] a : RIS EERR(ER 73, LIHETRKEN 83, b : IBTIBERKEN 73, LIEERKEN 8% ¢ @ IRNKFIB HERKEN 23, LIEHRKE

732 d : FHMBMERKERN 11, ZIERKEN 48,

[Note] a: For smoking status, 73 male and 83 female observations are deleted due to missingness. b: For drinking status, 73 male and 89 female

observations are deleted due to missingness. c: For income level, 23 male and 32 female observations are deleted due to missingness. d: For

education, 11 male and 48 female observations are deleted due to missingness.
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P<0.001) 1> 60 & FE#84H (F=6.10, P<0.001), T13K 2,
2.3 25NENEEERNEMER
2HREZREZITERER, B (b'=0.748,
P<0.001). BMI# 5 (b'=0.347, P<0.001). B KB &)k
S8 (b'=0.045, P=0.017) ENESAAREHES, MER
HAE2EINASH/ (b'=-0.216, P<0.001), 13K 3,
2EHRIEXRZRAEZDITERETR, &t (b'=-0.705,
P<0.001). BMI# & (b'=0.622, P<0.001). F S A
(b'=0.061, P<0.001). M)A (b’=0.060, P=0.005). &
LIENEHM A (b'=0.055, P=0.002) EMKIERHMS,

BHITFREX (F=39.15, P<0.001), ﬂﬂﬁtt&sum-\: R 30
X2 LETEREZFERE. TRMNESAAREMEFLERDHIHE M (Pas, Prs)]
Table 2 Distribution of whole body muscle mass and body fat rate of Shanghai residents at all ages by gender [M (Pas, Pss)]
25 HlAE (Total muscle mass) {KASE (Body fat rate)
4348 (Group) n
M (Ps, Pss) /kg t P M (Pas, Pss) /% t P

18~44 % (18-44 years) 15.44 <0.001 -8.63 <0.001

B4 (Male) 109 51.00 (46.85, 58.25) 23.40 (20.20, 27.40)

1% (Female) 138 36.60 (34.50, 38.95) 30.35 (26.50, 33.50)
45~59 % (45-49 years) 19.18 <0.001 -13.83 <0.001

B (Male) 147 50.20 (46.00, 54.20) 24.40 (20.50, 27.70)

Z M (Female) 170 37.60 (35.35, 39.75) 34.30 (30.58, 38.63)
>60% (>60 years) 25.58 <0.001 -15.46 <0.001

B4 (Male) 215 48.50 (44.60, 52.90) 24.90 (20.90, 28.40)

Z M (Female) 230 36.10 (34.00, 38.03) 35.60 (31.68, 38.90)

x3 tEmER2SIASENFEENTMER
Table 3 Influencing factors of total muscle mass and body fat rate
of Shanghai residents

- _257AE PRAEEE
Factor otal muscle mass Body fat rate
b’ P b’ P
%1 (Gender) 0.748 <0.001 -0.705 <0.001
Fi$ (Age) -0.216 <0.001  0.061 0.001
BMI 0.347 <0.001 0.622 <0.001
KB R I& (Physical exercise) 0.045 0.017 0.012 0.500
MG 4R (Smoking) -0.030 0.183 0.060 0.005
58 (Drinking) 0.019 0.350 0.029 0.150
N IKTFE (Income level) 0.001 0.970 -0.001 0.978
27 (Education) 0.034 0.097 0.024 0.224
ZEIENE (Milk product intake) 0.025 0.193  0.001 0.973
ZERIBNE (Egg product intake) 0.011 0568 -0.024 0.177
S ZIENE (Bean product intake) 0.014  0.467 0.055 0.002
ENEESEON 0.000 0981 0.026 0.168

Poultry meat product and seafood intake
BELIENE (Cereal and tuber intake) -0.025 0.188  0.015 0.430
[E] 480 : %t -0, BE-1; KBRS : T-0, B=1; A : &=,

B=1 0B =0, =1, WMNKF R=1. PF=2, §=3 ;%
MHERLLT =1, &R/ HFE=2, KERUE=3,

[Note] Gender: female=0, male=1; physical exercise: no=0, yes=1;
smoking: no=0, yes=1; drinking: no=0, yes=1; income level: low=1,
middle=2, high=3; education: middle school and below=1, high
school/secondary technical school=2, college and above=3.
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