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[Abstract] Objective To investigate the associations between body mass index (BMI) trajectories in early and
mid-pregnancy and preterm birth, to examine the mediating effects of gestational diabetes mellitus (GDM) and
inflammatory markers, and to provide evidence for early prevention and intervention of preterm birth. Methods A
prospective cohort study was conducted and 1221 pregnant women who delivered babies at Chongqing Maternal and
Child Health Hospital between 2018 to 2021 were included. Group-based trajectory modeling was used to identify BMI
trajectories in early and mid-pregnancy. Logistic regression and causal mediation analyses were performed to evaluate the
mediating effects of GDM and inflammatory factors in the associations between BMI trajectories and preterm birth.
Results TThree BMI trajectories were identified, and the participants were categorized accordingly into Group 1
(48.98%), Group 2 (38.41%), and Group 3 (12.61%). Group 2 demonstrated a trajectory similar in shape to that of Group
1, with an overall level between those of Group 1 and Group 3. Participants in Group 3 were in the obese range in early
pregnancy, with their BMI decreasing slightly along with the progression of pregnancy and stabilizing and then rising
slightly in mid-pregnancy. After adjusting for confounders, Group 3 showed higher risks of preterm birth, which were 3.1
times those of Group 1 (odds ratio [OR] = 3.10, 95% CI: 1.59-6.06). Additionally, white blood cell count and monocyte
percentage significantly mediated this association, with proportion eliminated of 0.5% and 5.1%, respectively. No
mediating effect of GDM was observed. Conclusion Pregnant women with higher BMI during early and mid-pregnancy
exhibit a significantly increased risk of preterm birth. White blood cell count and monocyte percentage may serve as key
inflammatory mediators linking this association while the mediating effect of GDM is not found.
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Fig 1 The mediating model of the association between gestational diabetes mellitus, inflammatory factors, and BMI trajectories during early and mid-

pregnancy with preterm birth
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Table 1 Identifying the optimal BMI trajectory model for the early and mid-pregnancy

Group sample/% Average posterior probability
Model Class AIC BIC Entropy
Class 1 Class2 Class3 Class4 Class5 Class6 Class7 Class 1 Class2 Class 3 Class4 Class5 Class 6 Class 7

Linear 1 28083 28098 1.00 100.0 1.0

2 26247 26283 0.83 69.9 301 1.0 0.9

3 25578 25634 0.81 499 378 123 0.9 0.9 0.9

4 25476 25553 0.72 156 438 30.4 10.2 0.8 0.8 0.9 0.9

5 25188 25285 0.77 16.1  30.1 43.1 8.0 2.8 0.8 0.9 0.8 0.9 1.0

6 24993 25111 0.80 13.7 431 9.8 30.1 0.7 2.8 0.8 0.8 0.9 0.9 1.0 1.0

7 24974 25112 0.76 24 294 295 262 9.1 2.8 0.7 0.8 0.8 0.7 0.8 0.9 1.0 1.0
Quadratic 1 28058 28078 1.00  100.0 1.0

2 26214 26260 0.83 69.6 30.4 1.0 0.9

3" 25535 25607 0.81 490 384 126 0.9 0.9 0.9

4 25269 25366 0.85 476 39.0 10.7 2.8 0.9 0.9 0.9 0.9

5 25133 25256 0.77 17.1 423 296 8.4 2.6 0.8 0.8 0.9 0.9 1.0

6 24903 25051 0.81 13.8 423 30.7 9.8 1.0 2.5 0.8 0.8 0.9 0.9 1.0 1.0

7 24883 25057 0.76 22 297 28.8 26.4 1.1 9.3 2.5 0.8 0.8 0.7 0.8 1.0 0.9 1.0
Cubic 1 28061 28086 1.00 100.0 1.0

2 26269 26325 0.82 66.8 33.2 1.0 0.9

3 26420 26507 0.90 0.0 727 274 NA 1.0 0.9

4 26714 26831 0.92 00 717 28.3 0.0 NA 1.0 0.9 NA

5 26675 26823 0.93 00 0.0 73.0 27.0 0.0 NA NA 1.0 0.9 NA

6 26756 26935 0.94 00 0.0 73.0 27.0 0.0 0.0 NA NA 1.0 0.9 NA NA

7 26602 26811 0.94 00 0.0 0.0 73.3 26.7 0.0 0.0 NA NA NA 1.0 0.9 NA NA

AIC: Akaike information criterion; BIC: Bayesian information criterion; NA: not applicable. * The best-performing model.
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Fig 2 The optimal BMI trajectory during the early and mid-pregnancy
based on the quadratic model of group-based trajectory modeling
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Table 2 The basic characteristics of the participants grouped by their BMI trajectory during the early and mid-pregnancy

Characteristic Total Group1(n=598) Group2(n=469) Group3(n=154) x/Fisher's exact test P
GDM 36.32 <0.001
No 979 (80.2) 519 (86.8) 355 (75.7) 105 (68.2)
Yes 242 (19.8) 79 (13.2) 114 (24.3) 49 (31.8)
Premature birth 11.82 0.003
No 1155 (94.6) 574 (96.0) 444 (94.7) 137 (89.0)
Yes 66 (5.4) 24 (4.0) 25 (5.3) 17 (11.0)
Maternal education 16.54 0.002
Junior high school or below 44 (3.6) 15 (2.5) 17 (3.6) 12 (7.8)
Senior high school 117 (9.6) 48 (8.0) 47 (10.0) 22 (14.3)
College or above 1060 (86.8) 535 (89.5) 405 (86.4) 120 (77.9)
Pre-pregnancy self-rated health status = 0.285
Very poor 6(0.5) 3(0.5) 2(0.4) 1(0.6)
Poor 8(0.7) 2(0.3) 4(0.9) 2(1.3)
Fair 243 (19.9) 131 (21.9) 83 (17.7) 29 (18.8)
Good 713 (58.4) 339 (56.7) 282 (60.1) 92 (59.7)
Very good 251 (20.6) 123 (20.6) 98 (20.9) 30 (19.5)
Fetal sex 1.73 0.421
Male 589 (48.2) 277 (46.3) 235 (50.1) 77 (50.0)
Female 632 (51.8) 321 (53.7) 234 (49.9) 77 (50.0)
Maternal age 61.45 <0.001
<25yr. 178 (14.6) 114 (19.1) 45 (9.6) 19 (12.3)
25-30 yr. 632 (51.8) 344 (57.5) 222 (47.3) 66 (42.9)
> 30 yr. 411 (33.7) 140 (23.4) 202 (43.1) 69 (44.8)

GDM: gestational diabetes mellitus. The data are presented as case (%). " No statistic calculation needed for Fisher's exact test.

#3 BFE5Z2RAEBMIBIERKE

Table 3 The association between preterm birth and BMI trajectory during early and mid-pregnancy

. s . # Model 1 Model 2
BMI trajectories in early and mid-pregnancy
OR (95% CI) P OR (95% CI) P
Group 2 1.35(0.76-2.38) 0.309 1.38 (0.76-2.48) 0.289
Group 3 2.97 (1.55-5.68) 0.001 3.10 (1.59-6.06) 0.001

OR: odds ratio. Model 1 is the unadjusted model; Model 2 is adjusted for maternal age, education level, pre-pregnancy self-rated health status, fetal sex,

family history of diabetes, and family history of hypertension. * Reference: Group 1.
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Table4 The mediation analysis results of GDM and inflammatory factors in the association between preterm birth and BMI trajectories during early

and mid-pregnancy

Mediator BMI trajectories in early and mid-pregnancy” OR; P ORepe P OR,; P
GDM Group 2 1.75 0.006 1.77 0.010 0.09 0.586
Group 3 2.96 0.006 3.13 0.018 0.08 0.716
FPG Group 2 1.76 0.008 1.73 0.010 0.08 0.400
Group 3 2.97 0.006 3.01 0.009 0.07 0.684
OGTT 1 h plasma glucose Group 2 1.70 0.012 1.61 0.022 0.16 0.142
Group 3 2.99 0.003 2.61 0.021 0.26 0.053
OGTT 2 h plasma glucose Group 2 1.72 0.010 1.65 0.016 0.14 0.082
Group 3 2.94 0.007 2.73 0.016 0.18 0.053
WBC Group 2 1.72 0.010 1.72 0.010 0.06 0.235
Group 3 297 0.006 2.96 0.006 0.10 0.020
Platelet count Group 2 1.74 0.003 1.73 0.003 0.07 0.156
Group 3 2.95 0.005 2.99 0.006 0.08 0.137
Neutrophil count Group 2 1.74 0.008 1.74 0.010 0.07 0.128
Group 3 2.97 0.006 3.01 0.007 0.08 0.144
Neutrophil percentage Group 2 1.72 0.008 1.72 0.006 0.06 0.338
Group 3 2.97 0.005 2.97 0.005 0.10 0.067
Lymphocyte count Group 2 1.72 0.010 1.71 0.011 0.07 0.318
Group 3 2.96 0.005 2.93 0.006 0.12 0.053
Lymphocyte percentage Group 2 1.72 0.010 1.73 0.008 0.05 0.410
Group 3 2.96 0.006 2.99 0.007 0.09 0.070
Monocyte count Group 2 1.71 0.007 1.74 0.006 0.04 0.505
Group 3 3.03 0.004 3.01 0.006 0.11 0.072
Monocyte percentage Group 2 1.69 0.011 1.70 0.007 0.05 0.509
Group 3 2.98 0.006 2.88 0.008 0.15 0.034
SII Group 2 1.74 0.006 1.74 0.006 0.06 0.247
Group 3 2.96 0.005 3.04 0.007 0.06 0.194
NLR Group 2 1.72 0.006 1.74 0.006 0.05 0.488
Group 3 2.99 0.005 3.01 0.006 0.10 0.060
PLR Group 2 1.72 0.010 1.72 0.008 0.07 0.301
Group 3 2.96 0.007 2.96 0.010 0.10 0.051

GDM: gestational diabetes mellitus; FPG: fasting plasma glucose; OGTT: oral glucose tolerance test; WBC: white blood cell count; SII: systemic immune-

inflammation index; NLR: neutrophil-lymphocyte ratio; PLR: platelet-lymphocyte ratio; OR: odds ratio.~ P values of total effect (TE), controlled direct effect

(CDE) and portion eliminated (PE) were all < 0.05, indicating significant mediation pathways. " Reference: Group 1.
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The abbreviations are explained in the note to Table 2. Indicates a significant mediation path.
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