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Fat mass and fat free mass on ventilatory function in adults
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Abstract: This study is designed to probe for the effects of fat mass (FM) and fat free mass (FFM) on ventilatory function in adults.
1 307 healthy adults (372 males and 935 females) were selected from some localities of Heilongjiang province through random sampling
by means of questionnaire and physical examination and measured for height, weight, waist to hip ratio (WHR), FM, FFM and
ventilatory function. The data were analyzed by means of Pearson correlation analysis, independent-samples t test and multi-factors
regression analysis. Regardless of sex, an independent positive correlation was found (P<0.001) between age and fat mass index (FMI).
Regardless of sex, fat free mass index (FFMI) was found to be positively associated with forced vital capacity (FVC), forced expiratory
volume in one second (FEV1), peak expiratory flow (PEF) and forced expiratory flow at 25% of forced vital capacity (FEF25%) (P<
0.01), and FMI was significantly and negatively related to FVC, FEV1, FEF75% (P<0.05). In males FMI was significantly and
negatively related to maximal mid-expiratory flow (MMEF) (P<0.05). Regardless of sex, the effect of FFMI on FVC was higher than
that of FMI. For the males, the effect of FFMI on FVC was smaller than that of FMI, while the opposite was found in the females.
Regardless of sex, FEF75% tended to decrease with increasing FMI, while FFMI was found to have no effects on FEF75%. MMEF
tended to decrease with increasing FMI in the males, but no marked change was found in the females. The above results suggest that FM
and FFM are independent factors influencing ventilatory function in adults. FM is negatively correlated with ventilatory function, but
as a reflection of muscle mass, FFM is positively correlated with ventilatory function in adults. There is quantitative difference
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between the effects of FFM and FM on ventilatory function.

Key words: body composition; forced expiratory flow rates; forced vital capacity
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Table 1. Anthropometric, body composition and respiratory param-
eters of the studied participants

Male Female
(n=372) (n =935)
Age (years) 40.68+14.02 41.31+13.35
Height (m) 1.71+0.07* 1.60+0.06
WHR 0.88+0.06" 0.82+0.06
FFMI (kg/m?) 21.59+2.33" 18.14+1.80
FMI (kg/m?) 2.81+1.82* 4.71+1.81
FVC (L) 4.50+0.82* 3.2440.55
FEV1 (L) 3.92+0.76" 2.91+0.52
FEV1/FVC (%) 87.26+6.43" 89.66+5.84
PEF (L/S) 10.19+2.08* 7.08+1.20
FEF25% (L/S) 8.72+2.10* 6.39+1.18
FEF50 % (L/S) 5.17+1.60" 4.18+1.12
FEF75% (L/S) 2.03+0.96" 1.73+0.73
MMEF (L/S) 4.27+1.46" 3.47+£1.91

WHR: waist to hip ratio; FMI: fat mass index; FFMI: fat free
mass index; FVC: forced vital capacity; FEV1: forced expiratory
volume in one second; PEF: peak expiratory flow; FEF25%:
forced expiratory flow at 25% of forced vital capacity; FEF50%:
forced expiratory flow at 50% of forced vital capacity; MMEF:
maximal mid-expiratory flow; FEF75%: forced expiratory flow
at 75% of forced vital capacity. “P<0.001 vs Female.
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Table 2. Partial correlations coefficients of FFMI with ventilation
indexes while controlling the effects of age, height and FMI

Male Female
r P r P
FVC (L) 0.167 0.001 0.153 0.000
FEV1 (L) 0.142 0.006 0.132 0.000
FEV1/FVC (%)  -0.032 0.538 -0.050 0.127
PEF (L/S) 0.192 0.000 0.128 0.000
FEF25% (L/S) 0.193 0.000 0.132 0.000
FEF50% (L/S) 0.075 0.150 0.060 0.068
FEF75% (L/S) -0.074 0.155 -0.044 0.181
MMEF (L/S) 0.044 0.401 0.041 0.212

FVC: forced vital capacity; FEV1: forced expiratory volume in
one second; PEF: peak expiratory flow; FEF25%: forced expira-
tory flow at 25% of forced vital capacity; FEF50%: forced expi-
ratory flow at 50% of forced vital capacity; MMEF: maximal
mid-expiratory flow; FEF75%: forced expiratory flow at 75%
of forced vital capacity; r: partial correlations coefficient. When
the P value is less than 0.05, the two indexes are significantly
correlated.
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Table 3. Partial correlation coefficients of FMI with ventilation
indexes while controlling the effects of age, height and FFMI

L5 4 PR3 i BT X RO 2 455 b o M e
B ER B FEML FMUVABRAMES o T e R
AT Z 0% 5 ml A, ‘%%Em, TR, 2k U 0170 0001 0093 0005
HE ARG B ARG, WSR2 vy eve ) 0,078 0136  -0.035 0284
Ko Fwethil, 32ik#& FEMITHEI FVC. FEVL  pep us) 009 008 0043  0.189
FhiE, M FEMIFE R 2 B . MARHELLIRIE R FEF25% (L/S) -0.066 0203  0.021 0519
H(B) T LAHIWT ST FVC, Toigthil, Zik#& FFMI  FEF50% (L/S) -0.067 0.202  -0.008 0.803
VER KT EMI, TRl T FEVL, B4EFEMIfEFI KT FEF75% (L/S)  -0.152 0003  -0.089  0.006
EEMI, LlEIE 2 . MR, 2 EEMI . MMEF (LS) -0.115 0027  -0.047  0.148

i, PEF FIFEF25% &7+ &, 1 FMI X &
EH . Joetnl, =Zil#% FMI FHs, FEF75% %
i, 1 FFEMIXTETE/ER . FMIEFHE, 1 MMEF
Fefl, MW EBRAE(FRL. £5).
MIENE T R (3% 6) T AR, FEMIBEFH i 1 kgl
m’, FVC B:THE 47 mL, LMEThE 43 mL, FEVI
YT 35 mL, ZtEFE 33 mL. FMI &S

FVC: forced vital capacity; FEV1: forced expiratory volume in
one second; PEF: peak expiratory flow; FEF25%: forced expira-
tory flow at 25% of forced vital capacity; FEF50%: forced expi-
ratory flow at 50% of forced vital capacity; MMEF: maximal
mid-expiratory flow; FEF75%: forced expiratory flow at 75%
of forced vital capacity; r: partial correlations coefficient. When
the P value is less than 0.05, the two indexes are significantly
correlated.
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Table 4. Standardized regression coefficients () for age, height, FFMI and FMI in models predicting FVC, FEV1, PEF, FEF25%, FEF75%

and MMEF of male subjects

Age (year) Height (cm) FEMI (kg/m?) FMI (kg/m?)
B P B P B P B P

FVC (L) -0.293 0.000 0.495 0.000 0.133 0.000 -0.111 0.014
FEV1 (L) -0.415 0.000 0.402 0.000 0.109 0.006 -0.144 0.001
PEF (L/S) -0.185 0.000 0.275 0.000 0.161 0.001

FEF25% (L/S) -0.181 0.001 0.149 0.004 0.176 0.000

FEF75% (L/S) -0.553 0.000 0.114 0.007 -0.157 0.000
MMEF (L/S) -0.450 0.000 0.122 0.009 -0.099 0.040

FMI: fat mass index; FFMI: fat free mass index; FVC: forced vital capacity; FEV1: forced expiratory volume in one second; PEF: peak
expiratory flow; FEF25%: forced expiratory flow at 25% of forced vital capacity; MMEF: maximal mid-expiratory flow; FEF75%:
forced expiratory flow at 75% of forced vital capacity; 3 is the standardized coefficient. All models given in the table are statistically

significant (P=0.000).
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Table 5. Standardized regression coefficients () for age, height, FFMI and FMI in models predicting FVC, FEV1, PEF, FEF25% and FEF75%

of female subjects

Age (year) Height (cm) FFMI (kg/m?) FMI (kg/m?)
B P B P B P B P
FVC (L) -0.200 0.000 0.432 0.000 0.140 0.000 -0.082 0.014
FEV1 (L) -0.431 0.000 0.361 0.000 0.114 0.006 -0.090 0.005
PEF (L/S) -0.125 0.000 0.330 0.000 0.152 0.000
FEF25% (L/S) -0.153 0.001 0.230 0.000 0.151 0.000 - -
FEF75% (L/S) -0.549 0.000 -0.108 0.000

FMI: fat mass index; FFMI: fat free mass index; FVC: forced vital capacity; FEV1: forced expiratory volume in one second; PEF: peak
expiratory flow; FEF25%: forced expiratory flow at 25% of forced vital capacity; FEF75%: Forced expiratory flow at 75% of forced
vital capacity; B is the standardized coefficient. All models given in the table are statistically significant (P=0.000).
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Table 6. Linear regression equations for FVC and FEV1 including terms of body composition

Gender Equation R?
FVC (L) Male -6.141+0.061xheight-0.017xage+0.047xFFMI-0.050xFMI 0.439

Female -3.526+0.041xheight-0.012xage+0.043xFFMI-0.025xFMI 0.348
FEV1 (L) Male -3.579+0.046xheight-0.022xage+0.035xFFMI-0.060xFMI 0.479

Female -2.065+0.033xheight-0.017xage+0.033xFFMI-0.026 xFMI 0.411

FMI: fat mass index; FFMI: fat free mass index; FVC: forced vital capacity; FEV1: forced expiratory volume in one second. All models

given in the table are statistically significant (P=0.000).
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