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[ Abstract ] Objective This study aimed to investigate the effects of a mobile health-based lifestyle intervention for gestational weight
management on metabolic indicators, including fasting blood glucose (FBG), blood lipids [ total cholesterol (TC), triglycerides
(TG) . high-density lipoprotein cholesterol ( HDL-C) ,low-density lipoprotein cholesterol (LDL-C) ], fasting insulin (FINS), and

glycated hemoglobin (HbAlc),in overweight and obese pregnant women during the second trimester of pregnancy. Methods A
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randomized controlled trial (RCT) was conducted at Weifang Maternal and Child Health Hospital ( Shandong Province) and
Tongzhou District Maternal and Child Health Hospital (Beijing), each enrolling 100 overweight or obese pregnant women.
Participants were stratified by pre-pregnancy body mass index (BMI), age. and parity, and then randomly assigned to an
intervention group or a control group. The intervention group received management through a WeChat-based platform aimed at
improving dietary behaviors and increasing physical activity, focusing on six components: health education, dietary goal setting,
dietary behavior monitoring, exercise monitoring, weight tracking. and evaluation feedback. The intervention began at 10-14
gestational weeks,with face-to-face or telephone follow-ups every two weeks.Data were collected on pre-pregnancy weight, FBG,
TC,TG,HDL-C,and LDL-C at 8-14 and around 28 gestational weeks. Residual serum samples from these two time points were
used to measure FINS and HbAlc.Maternal fasting weight was recorded during the routine oral glucose tolerance test (OGTT) at
24-28 weeks.The control group received routine prenatal care according to standard institutional procedures. A generalized linear
mixed model (GLMM) was applied to assess the effects of the intervention on gestational weight gain (GWG) and metabolic
indicators. Mediation analysis was conducted using the “Mediation” package in R. Results Among the 178 pregnant women included
in the analysis,compared with the control group, the intervention group had significantly lower gestational weight gain at 24-28
weeks, with an adjusted mean difference of —1.63kg (95% CI: —2.80 to —0.46,¢ = — 2.736, P = 0.007). The intervention
effectively reduced FBG change, with an adjusted mean group difference of —0.34 mmol/L (95%CI:—0.53 to —0.14,t=—3.409,
P<C0.001).Mediating results showed that weight gain in the second trimester mediated 31.0% (P =0.036) of the changes in FBG
before and after the intervention. Conclusion The lifestyle intervention based on mobile health technology to control weight gain
during pregnancy can effectively reduce the level of FBG in overweight and obese pregnant women in the second trimester, and
gestational weight gain (GWG) exerted partial mediating roles in reducing FBG.

[Key words] mobile health; weight management;lifestyle intervention;overweight and obesity; metabolic outcome
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Table 1 Comparison of baseline characteristics of participants between the intervention and the control group [x £s,n(%) ]

BEAREAE A1t (n=200) X HE4H (n=100) FHLH (n=100) /X2 P
ER G 30.16+3.97 29.8343.95 30.4943.99 —1.176 0.244
B JRD 11.31+1.56 11.26+1.52 11.35+1.61 —0.419 0.504
ZE i BMI(kg/m?) 27.88+3.25 27.684+3.03 28.08£3.45 —0.871 0.596
21 BMI 4328 <<0.001 >>0.999
L 122(61.0) 61(61.0) 61(61.0)
e e 78(39.0) 39(39.0) 39(39.0)
S A AN E (ke 0.6243.07 0.81+3.24 0.43+2.89 0.882 0.178
HE KT 0.153 0.558
KELTF 31(15.5) 14(14.0) 17(17.0)
KL 169(84.5) 86(86.0) 83(83.0)
Green P43 64.89+8.63 64.83+8.53 64.95+8.76 —0.097 0.824
ZER (PO 0.569 0.752
1 93(46.5) 49(49.0) 44(44.0)
2 70(35.0) 34(34.0) 36(36.0)
3 37(18.5) 17(17.0) 20(20.0)
B 744 0.359 0.454
& 67(33.5) 31(31.0) 36(36.0)
= 133(66.5) 69(69.0) 64(64.0)

TP AR ¢ K3 al R J7 K6 50 3 Fisher KEHH AL 30 TH5Y .

2.3 F X B & AT 0 o A AR I R AR B SR

F RS AR bR AR L R WK 2. SR B
N T IR A R AR AT R B FBG Y A48 6 8 2 )
SR 22 55 —0.34(95%CT : —0.53~—0.14,P =
0.001) , T80 Xf Ay AR 3 1 4 A 1) 52 ) 22 5% JE ¢ 11
HE N (P>0.05), WA Hr 45 R L3R 3, T Hx ik
H FBG MR AR AR IX 22 5, T 100 0] A R0 B AR 4 Dy
Mo X 2 IV G BRI B FBG, 18 8 )5 - 44 41 0] 25 53 —

0.54(95% CI:—0.87~—0.22, P =0.001) , 1fij i M
b DX T S AR (P =>>0.05)

2.4 AR 53 HT

AR T A R LR 4 IR I EAN ST
31.0% (Ja] FERL = —0.07, P =0.014; B 3L N =
—0.15,P=0.168) T M Hl 5 FBG By 221k, 4 ¥c
S0 A T PO AR A S AR A4 52 i o JE A RON;
(P>>0.05),

R 2 FHEIRPHRGEERTHRHZM (x5

Table 2 Effects of intervention on changes of metabolic indicators (x &= s)

25 AR b T pogiickiil BNAE (95 % CT) ¢ P

FBG 25 fL 18 —0.09740.41 0.23+0.75 —0.34(—0.53~—0.14) —3.409 <<0.001
TC 246 {H 1.3440.82 1.28+0.75 0.04(—0.21~0.28) 0.289 0.773
TG 22 L8 1.2140.70 1.3240.74 —0.17(—0.41~0.08) —1.311 0.192
HDL ZE{bfH 0.3540.28 0.35+0.24 0.02(—0.07~0.11) 0.391 0.696
LDL 22 k{6 0.5640.70 0.52+0.67 0.03(—0.19~0.24) 0.229 0.819
FINS 25 fk{E 3.16+8.24 2.69+7.30 1.75(—2.21~5.71) 0.866 0.390
HOMA 25 k{8 0.6641.95 0.59+1.80 0.44(—0.54~1.43) 0.881 0.382
HOMA-B 75 fb {8 19.104332.52 53.244117.48 —27.77(—168.43~112.90) —0.387 0.700
HbAlc ZE4b{E —0.21+0.20 —0.20+0.24 0.03(—0.08~0.15) 0.548 0.585
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Table 3 Subgroup analysis of the effects of intervention on FBG in the second trimester (x &)

20 51 Xif HR 4 R BEE (95 % C) P LH P
HiL X 0.019

i 0.38+0.92 —0.1540.38 —0.54(—0.87~—0.22) 0.001

3 M 0.02+0.34 —0.0240.44 —0.08(—0.27~0.11) 0.411
() 0.879

=30 0.380.80 040.41 —0.34(—0.61~—0.07) 0.017

<30 0.1140.69 —0.2140.38 —0.31(—0.58~—0.04) 0.029
Z2 i BMI 4324 0.972

HE 0.2240.68 —0.09+0.42 —0.31(—0.55~—0.07) 0.012

JIE JHE 0.25+0.84 —0.07%0.41 —0.34(—0.67~0.00) 0.053
w7 A 0.886

w 0.3640.87 —0.01+0.41 —0.38(—0.79~0.02) 0.071

2 0.17+0.69 —0.13+0.41 —0.33(—0.56~—0.11) 0.005
HEH KT 0.494

KELE 0.2740.77 —0.0840.43 —0.37(—0.59~—0.16) 0.001

KEUT —0.0240.57 —0.1040.34 —0.27(—0.78~0.23) 0.302

SR )T SCERE IR A AT IR AL IE M DX AR IR IR R E RO A AR L

R4 ERPHESETHENRGERELZRPHPRNERS R
Table 4 Mediating effect of weight gain in the second trimester on the association
between intervention and metabolic indicators
P N SABE R BN i) 22 35 17 PAES AR
95%CI) 95%CI) 95%CD %) P A

FBG L 1H 124 —0.21(—0.42~—0.03) —0.15(—0.34~0.05) —0.07(—0.15~—0.01) 31.0 0.036
TC 24k {E 124 0.04(—0.22~0.28) —0.01(—0.27~0.25) 0.05(—0.01~0.14) 14.7 0.802
TG 2L 18 124 —0.18(—0.43~0.07) —0.18(—0.43~0.09) —0.01(—0.08~0.06) 2.0 0.900
HDL 25 {b{i 124 0.02(—0.08~0.11) 0.01(—0.09~0.10) 0.01¢(—0.01~0.04) 8.1 0.814
LDL 28 k{6 124 0.03(—0.18~0.25) 0.02(—0.19~0.24) 0.01(—0.05~0.07) 4.4 0.882
FINS 28 fk {E 65 0.768(—3.51~5.24) 1.08(—3.68~6.07) —0.31(—2.68~1.79) —5.7 0.880
HOMA 25 fb i 65 0.15(—0.93~1.15) 0.21(—0.96~1.33) —0.06(—0.58~0.44) —5.7 0.932
HOMA-B Z84bf 65 —39.02(—175.68~113.18) —18.75(—166.47~138.76)  —20.27(—92.33~46.61) 16.0 0.736
HbAlc ZE LA 66 0.01(—0.12~0.14) 0.07(—0.06~0.19) —0.05(—0.13~0.00) —25.3 0.828
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