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[ Abstract] Objective To investigate the effect of respiratory resistance training combined with weight loss exercise on
balance function in patients with abdominal obesity ( AO ) . Methods A total of 66 AO patients who visited the Hypoglycemic Weight
Loss Clinic of the Endocrinology Department of the Third Affiliated Hospital of Sun Yat-sen University between November 2022 and
May 2024 were enrolled ( AO group ), along with 35 healthy volunteers ( healthy control group ) . The AO group was divided into a
control group (n = 33) and an intervention group (n = 33) . All AQ patients received standard weight loss exercise training for 4
weeks; in addition, the intervention group underwent respiratory resistance training. The maximal inspiratory pressure ( MIP ), maximal
expiratory pressure ( MEP ), diaphragm thickening ratio ( DTR ), and balance function of participants were collected before and after
the intervention. Balance function assessments included the Balance Error Scoring System ( BESS ) for evaluating static balance and
the Functional Reach Test ( FRT ) for evaluating dynamic balance. Results There were no statistically significant differences in age
between the healthy group and the AO group ( P > 0.05 ) . Before intervention, BMI, waist-to-hip ratio ( WHR ), MIP, MEP, DTR,
and FRT scores were significantly higher in the AO group than in the healthy group, while BESS scores were significantly lower ( all
P <0.001 ) . No significant differences were observed between the control and intervention groups in BMI, WHR, MIP, MEP, DTR,
BESS, or FRT before intervention ( all P > 0.05 ) . After 4 weeks of intervention, MIP, MEP, DTR, and BESS scores improved
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significantly in both the control and intervention groups (all P < 0.05 ), with greater improvements observed in the intervention group

(P <0.05) . FRT results showed no significant change in the control group after intervention ( P > 0.05 ), while the intervention group

demonstrated better performance than the control group ( P = 0.005 ) . Conclusion Respiratory resistance training combined with

weight loss exercise can significantly improve balance function in patients with AO.
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Table 1 Comparison of general information between AO group and healthy group,

intervention group and control group

PEA /n (%)

a5l 7 7 s 8 BMI/ (kg/m*) WHR
R4 (n=35) 15 (42.9) 20 (57.1) 32.58 +2.31 21.61 +1.77 0.82 +0.04
AO 4 (n=66) 36 (54.5) 30 (45.5) 32.51+2.90 34.67 +3.62 0.94 +0.04
V& R ! 1.250 0.716 -24.331 -12.964
P 0.264 0.474 <0.001 <0.001
XFHEZH (n=33) 18 (54.5) 15 (45.5) 32.45 +3.33 35.30 + 3.34 0.94 +0.04
FHigH (n=33) 18 (54.5) 15 (45.5) 32.12+1.88 34.04 +3.83 0.94 +0.05
t{H -0.265 1.418 -0.077
P{H 0.792 0.161 0.939

F2 THWEMERAS A0 BRI FETHREIEIRELE

Table 2 Comparison of lung function and balance function indicators between the pre intervention healthy group and

the AO group
XS
4l MIP/emH,0 MEP/emH,0 DTR/% BESS/ 4y FRT/em
AR (n=35) 86.54 + 6.79 118.63 +10.35 74.26 +4.01 3.26+1.27 33.29 +3.86
AO 4 (n=66) 64.09 +22.25 92.45+15.16 30.25+£19.10 13.71 +3.71 27.82+5.47
(18 7.561 9.138 17.986 -20.716 5.260
P1E <0.001 <0.001 <0.001 <0.001 <0.001
H: 1 emH,0=0.098 kPa,
£3 THASRA A0 BERIHINEEIEIRILE
Table 3 Comparison of lung function data between intervention group and control group AO patients
Xts
g 5l MIP/ecmH,0 MEP/cmH,0 DTR/%
H - - v
il TS il THE ERoyill UG

T (n=33) 66.91+22.36 83.27+16.63" 93.52+18.06 107.00 +14.07°

29.96 +14.76  70.44 +27.94°

XHHRZ (n=33) 61.27+22.11 71.39+18.85" 91.39+11.74  97.15+10.62° 3422 +21.02 46.18 +24.24°
t 18 -0.129 -2.714 -0.566 -3.209 -0.575 -3.802
P1iA 0.307 0.009 0.574 0.002 <0.001

7 1 emH,0=0.098 kPa; S2HN w4, P <0.05,

x4 THEASREA AO BEWTETREEIELLE

Table 4 Comparison of balance function data between intervention group and control group AO patients

xX+s
w3 ‘ BESS/ /3 ‘ FRT/cm
T T T T W T e
THid (n=33) 14.39 +4.11 7.70 +2.27° 28.86 +5.32 31.82+5.46"
X2 (n=33) 13.03 £3.18 9.91+3.07° 26.76 +5.49 27.91 +5.53
(18 -1.507 3.331 -1.581 -2.881
P{H 0.137 0.001 0.119 0.005

e SANTHRTHE, P <0.05,
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