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Abstract

Background Preterm birth is a leading cause of health problems and death in infants. This study aims to investigate
the association between maternal plasma glucose levels during pregnancy and risk of preterm birth.

Methods This population-based retrospective study of 6,842 pregnant women used data from a tertiary hospital
in China from January 2016 to December 2022. Plasma glucose levels were measured at fasting, 1 h, and 2 h after a
75-g OGTT between 24 and 28 weeks of gestation. The primary outcome of interest was preterm birth. Analysis was
performed using restricted cubic splines and logistic regression models.

Results The proportion of gestational diabetes mellitus (GDM) and preterm birth in this study were 7.92% and 5.86%,
respectively. The levels of fasting plasma glucose (@OR: 1.26; 95% Cl: 1.08, 1.47; P=0.003; P for nonlinear=0.264),
1-hour plasma glucose (@OR: 1.10; 95% Cl: 1.03, 1.17; P=0.003; P for nonlinear=0.535), and 2-hour plasma glucose
(@aOR: 1.10;95% Cl: 1.02, 1.19; P=0.012; P for nonlinear=0.368) showed statistically significant linear associations with
an increased risk of preterm birth.

Conclusion FElevated plasma glucose levels during pregnancy statistically significantly increase the risk of preterm
birth. Given that hyperglycemia during pregnancy can be prevented and managed, it is crucial to enhance health
education and glucose monitoring for pregnant women. Timely interventions should be implemented to control
plasma glucose levels, thereby reducing the incidence of preterm birth.
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Introduction
Preterm birth, defined as delivery before 37 weeks of
gestation, is the leading cause of perinatal morbidity and
mortality and is linked to a range of short- and long-
term comorbidities in the neonate [1-3]. However, from
1990 to 2015, the proportion of preterm births in China
showed an upward trend to 7.04% [4]. This rise imposes
significant financial and psychological burdens on fami-
lies and substantial costs on the healthcare system [5, 6].
As the most prevalent metabolic disorder during preg-
nancy, gestational diabetes mellitus (GDM) is a signifi-
cant risk factor for preterm birth and other pregnancy
complications [7, 8]. A recent review indicates that the
global standardized prevalence of GDM is 14.0% [9]. In
China, demographic shifts following the implementation
of the “two-child” and “three-child” policies have contrib-
uted to an increase in maternal age at childbirth, which
is an important factor underlying the rising prevalence
of GDM in recent decades [10]. Glucose is the primary
energy substrate for fetal growth and is mainly trans-
ported from the mother to the fetus through the placenta
[11, 12]. However, in the context of maternal hypergly-
cemia such as in GDM, excess glucose can induce struc-
tural and functional alterations in the placenta. Studies
have shown that placental developmental abnormalities
are consistently observed in GDM pregnancies, most
notably an increased incidence of villous immaturity,
heightened angiogenesis, and increased placental weight
[13, 14]. These pathological changes can impair placental
efficiency and nutrient transport, and are mechanistically
linked to an elevated risk of preterm birth. Therefore,
maternal glucose homeostasis is considered an impor-
tant determinant of normal fetal metabolism and growth
[15]. Despite the existence of clinical guidelines for GDM
screening, several studies have reported that elevated
maternal glucose levels during pregnancy, both fasting
and postprandial, are associated with an increased risk of
adverse birth outcomes such as preterm birth, even when
maternal glucose levels have not yet reached the diagnos-
tic threshold for GDM [16, 17]. The Hyperglycemia and
Adverse Pregnancy Outcomes (HAPO) study confirmed
a linear relationship between maternal glucose concen-
trations and preterm birth [18]. However, this large study
did not include pregnant women from mainland China,
and thus the evidence of such associations within the
Chinese population remains insufficient. Furthermore,
there is some recent evidence suggesting the existence
of a possible nonlinear relationship between maternal
plasma glucose and preterm birth [17, 19]. Specifically,
Dr. Shaw reported that elevated glucose measures were
associated with an increased risk of preterm delivery,
and subsequent meta-analyses have further confirmed
that glucose exposure is linked to a wide range of adverse
perinatal outcomes, including preterm birth.
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Therefore, this retrospective study was conducted
among 6842 pregnant women from a tertiary hospital in
China to explore the relationship between maternal fast-
ing, 1-hour, and 2-hour plasma glucose levels and the risk
of preterm birth during pregnancy, without being limited
to diagnostic thresholds. We included women both with
and without GDM, as the main novelty of this study lies
in evaluating risks across the full spectrum of maternal
glucose levels, rather than restricting analyses to those
with diagnosed cases. We hypothesized that elevated
maternal glucose levels during pregnancy would be con-
tinuously associated with increased risk of preterm birth,
regardless of glucose levels were measured in different
states, including fasting, 1-hour, and 2-hour glucose.

Materials and methods

Study population and data collection

This retrospective cohort study utilized data from preg-
nant women who delivered at the People’s Hospital of
Pingyang, Wenzhou City, Zhejiang Province, China
between January 2016 and December 2022. The hospital
is the sole tertiary hospital in Pingyang county and serves
as the primary provider of pregnancy registration, exami-
nation and delivery services for expectant mothers. Data
used in this study were extracted from the hospital infor-
mation system (HIS) by trained researchers.

In this study, 7,110 women underwent a standard 75-g
oral glucose tolerance test (OGTT) between 24 and 28
gestational weeks. The analysis was confined to women
with singleton live births. Exclusion criteria included
those with multiple pregnancies, pregestational diabe-
tes mellitus, age below 18 years, and post-term births.
In line with routine prenatal care practice in China, all
women undergo first-trimester screening for preges-
tational diabetes using fasting plasma glucose and/or
HbAlc, ensuring reliable exclusion of women with pre-
existing diabetes. Ultimately, a total of 6,842 pregnant
women were included in this study (Fig. 1). This retro-
spective study used existing data and all the informa-
tion on the personal identification was removed. Ethical
approval was obtained from the Medical Research Ethics
Committee of the School of Public Health, Fudan Uni-
versity (The international registry no. IRB00002408 &
FWA00002399).

Definitions of variables

Plasma glucose levels were measured in the fasting, 1 h,
and 2 h after a 75-g OGTT between 24 and 28 weeks
of gestation. The OGTT was performed in the morning
after an overnight fast of at least 8 h. All participants were
instructed to maintain their usual diet and avoid smok-
ing, excessive physical activity, and additional calorie
intake during the fasting period. Blood samples were col-
lected in fluoride tubes and centrifuged promptly; plasma
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Pregnant women underwent
75g OGTT between 24 and 28
weeks of gestation from 2016

to 2022(N=7110)
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Excluded multiple pregnancy
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v
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» Excluded post-term birth (N=1)

Participants for the final
analysis (N=6842)

Fig. 1 Flowchart of study participants

glucose levels were determined using enzymatic methods
(Beckman Diagnostics, Fullerton, CA). GDM was diag-
nosed if one or more of the following criteria were met:
fasting plasma glucose 5.1 mmol/L, 1-hour postprandial
plasm glucose level >10.0 mmol/L, or 2-hour postpran-
dial plasm glucose level > 8.5 mmol/L.

The primary outcome of interest was preterm birth,
defined as birth before 37 weeks of gestation. Gestational
age was calculated based on the last menstrual period
and was confirmed with ultrasound measurements. In
this study, preterm birth included both spontaneous and
iatrogenic preterm births.

Information on maternal age, parity (previous live
births), in vitro fertilization, and neonatal sex was
recorded by the physicians at the first pregnancy registra-
tion visit. Mothers of advanced maternal age were clas-
sified according to whether they were over 35 years old.

Statistical analysis

Continuous variables were summarized as mean (stan-
dard deviation, SD) or median (interquartile range, IQR),
and categorical variables were presented as numbers
(percentages, %). Student’s t-test was used to test the dif-
ference in maternal plasma glucose levels between the
term birth and preterm birth groups. To investigate the
association between maternal glucose levels and pre-
term birth, logistic regression analyses were conducted.

For associations of glucose levels with preterm birth,
GDM status and each glucose measurement was con-
sidered as a continuous variable in logistic regression
analysis. Maternal age was entered into the models as a
binary variable, with women aged>35 years classified
as advanced maternal age. To assess potential multicol-
linearity among the covariates, variance inflation fac-
tor (VIF) values were calculated, and logistic regression
models were then used to estimate odds ratios (ORs) and
95% confidence intervals (Cls) for preterm birth. Two
models were constructed for these regression analyses:
model 1 was a univariate model, and model 2 adjusted
for age, parity, in vitro fertilization, and neonatal sex. To
assess the potential nonlinear relationships among fast-
ing, 1-hour, and 2-hour plasma glucose levels as continu-
ous variables with preterm birth risk, restricted cubic
spline regression analysis with 3 knots was performed.
All statistical analyses were performed in R 4.3.2 (http://
www.R-project.org). A P value <0.05 was considered stati
stically significant.

Results

Characteristics of study participants

A total of 6,842 women were included in this retrospec-
tive study; 7.92% were diagnosed with GDM, and 5.86%
experienced preterm births (Fig. 1; Table 1). The mean
age of the pregnant women at delivery was 30.50 +4.61
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Table 1 Characteristics of study participants according to
preterm birth status

Characteristics Entire Full-term Preterm P
Sample birth birth
Participants, n (%) 6842 6441 401 (5.86%)
(94.14%)
Maternal age, 3050 (4.61) 3047 (461) 3098 (4.57)
mean (SD), y
Maternal age group, 0.29
n (%),y
<35 5612 5291 321 (5.72%)
(82.02%) (94.28%)
>35 1230 1150 80 (6.50%)
(17.98%) (93.50%)
Parity group, n (%) 0.72
None 2786 2628 158 (5.67%)
(40.72%) (94.33%)
1 3745 3523 222 (5.93%)
(54.74%) (94.07%)
2 or more 311 (4.55%) 290 (93.25%) 21 (6.75%)
In vitro fertilization, 0.59
n (%)
No 6697 6303 394 (5.88%)
(97.88%) (94.12%)
Yes 145 (2.12%) 138(95.17%) 7 (4.83%)
Neonatal sex 0.02
Male 3683 3445 238 (6.46%)
(53.83%) (93.54%)
Female 3159 2996 163 (5.16%)
(46.17%) (94.84%)
GDM, n (%) <0.001
No 5516 5220 296 (5.36%)
(80.65%) (94.63%)
Yes 1326 1221 105 (7.92%)
(19.38%) (92.08%)
Fasting plasma 444 (4.20, 444 (4.20, 448 (422, 003
glucose, median 4.72) 4.71) 4.83)
(IQR), mmol/L
1-h plasma glucose, 7.65 (6.51, 764 (6,51, 7.86 (662, 0.01
median (IQR), 8.80) 8.78) 9.18)
mmol/L
2-h plasma glucose, 6.59 (5.80, 6.58 (5.78, 6.73 (6.06, 0.001
median (IQR), 7.52) 7.51) 7.81)
mmol/L

GDM gestational diabetes mellitus, SD Standard deviation, IQR Interquartile
range

years, with 17.98% classified as having advanced maternal
age. Among the pregnant women, 40.72% were primip-
arous, and 2.12% conceived through in vitro fertiliza-
tion. Median (IQR) levels of fasting, 1-hour, and 2-hour
plasma glucose were 4.44 (4.20, 4.72) mmol/L, 7.65 (6.51,
8.80) mmol/L, and 6.59 (5.80, 7.52) mmol/L, respectively.

Association between maternal glucose concentrations and
preterm birth

Figure 2 shows the mean levels of maternal plasma
glucose in the full-term and preterm birth groups.
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Levels of fasting plasma glucose (P=0.007), 1-h plasma
glucose (P=0.008), and 2-h plasma glucose (P=0.001)
were higher in women with preterm birth compared to
those with term birth. All covariates had VIF <5, indicat-
ing no significant multicollinearity.

Unadjusted and adjusted odds ratios for the association
of maternal glucose concentrations as continuous and
categorical variables with preterm birth are presented in
Table 2. Compared to women without GDM, the odds
of preterm birth was significantly higher in women with
GDM (aOR: 1.42; 95% CI: 1.10, 1.84; P=0.007). Analyses
of glucose levels as continuous variables revealed signifi-
cant associations with an increased risk of preterm birth:
fasting plasma glucose (aOR: 1.26; 95% CI: 1.08, 1.47;
P=0.003), 1-hour plasma glucose (aOR: 1.10; 95% CI:
1.03, 1.17; P=0.003), and 2-hour plasma glucose (aOR:
1.10; 95% CI: 1.02, 1.19; P=0.012).

Sensitivity analyses were conducted to assess the
robustness of the associations between maternal plasma
glucose levels and preterm birth (Table 3). When par-
ticipants with GDM were excluded, the associations
between fasting, 1-h, and 2-h plasma glucose and pre-
term birth were attenuated and no longer statistically
significant. Stratified analyses by maternal age showed
that among women aged>35 years, only 1-h plasma
glucose remained marginally associated with preterm
birth (aOR:1.14, 95% CI: 1.01, 1.30; P=0.04). In con-
trast, among women aged<35 years, fasting, 1-h, and
2-h plasma glucose levels were all significantly associ-
ated with increased risk of preterm birth. To formally
test whether age or parity modified the effect of glucose
on preterm birth, we conducted interaction analyses. As
shown in Table 4, none of the interaction terms between
glucose measures and maternal age or parity were sta-
tistically significant (P for interaction>0.10), suggesting
that the effects of maternal glycemia on preterm birth
risk were consistent across age and parity groups.

We further performed subgroup analyses by gesta-
tional age at delivery to evaluate whether the associa-
tions between maternal glucose levels and preterm birth
varied across early (<34 weeks) and late (34—36 weeks)
preterm birth (Table 5). For early preterm birth, higher
fasting plasma glucose was significantly associated with
increased risk (aOR:1.38; 95% CI:1.03,1.85), whereas the
associations for 1-hour and 2-hour plasma glucose did
not reach statistical significance. For late preterm birth,
fasting (aOR:1.22; 95% CI:1.05,1.43), 1-hour plasma glu-
cose (aOR:1.07; 95% CIL:1.01,1.14), and 2-hour plasma
glucose (aOR:1.11;95% CI:1.03,1.19) were all positively
associated with preterm birth risk.

The restricted cubic spline regression analysis of Fig. 3
revealed significant linear associations between mater-
nal fasting plasma glucose (P for overall=0.002; P for
nonlinear=0.264; Fig. 3A), 1-hour plasma glucose (P
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P =0.007
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P =0.001

— Full-term birth
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Fasting plasma glucose

OGTT

1-h plasma glucose
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Fig. 2 Levels of maternal plasma glucose according to preterm birth status. The bar charts show the mean values, and the error bars represent standard

deviation (+SD). P value was calculated using t test

Table 2 Association between maternal glucose levels and
preterm birth

Difference  Model 12 Model 2°
in risk OR(95% P aOR (95% P
(RD%[95% (i) cl)
(d])]
GDM 246 145(1.12, 0004 142(1.10, 0.007
(1.67,3.25) 1.87) 1.84)
Fasting plasma 127 (1.09, 0002 1.26(1.08  0.003
glucose 1.48) 1.47)
1-h plasma 1.10(1.04, 0.002 1.10(1.03, 0.003
glucose 1.17) 1.17)
2-h plasma 1.11(1.03, 0006 1.10(1.02, 0012
glucose 1.19) 1.19)

RD Difference in risk, GDM Gestational diabetes mellitus, OR Odds ratio,
aOR Adjusted odds ratio, Cl, Confidence interval

2 Univariate model

b Adjusted for age, parity, in vitro fertilization, and neonatal sex

for overall=0.023; P for nonlinear=0.535; Fig. 3B), and
2-hour plasma glucose (P for overall=0.006; P for non-
linear =0.368; Fig. 3C) levels and the risk of preterm
birth. The nonlinear components were not statistically

significant (all P-nonlinear>0.05), indicating that the
associations followed a linear dose—response pattern.

Discussion

This retrospective study demonstrated a linear and posi-
tive association between elevated gestational plasma glu-
cose levels and the risk of preterm birth. Among women
with GDM, the odds of preterm birth were 1.42 times
higher than those of non-diabetic mothers. These results
underscore the importance of better controlling maternal
plasma glucose levels during pregnancy to reduce the risk
of preterm birth due to hyper-glycaemia, thereby allevi-
ating the medical burden on both the healthcare system
and individuals.

Women with GDM were more likely to experience
preterm birth, consistent with findings from studies con-
ducted in various regions [20—22]. A study conducted in
China similarly found that GDM is a significant risk fac-
tor for preterm birth and stillbirth [23]. Another study
demonstrated that GDM independently increases the
risk of spontaneous preterm birth [20]. Furthermore,

Table 3 Sensitivity analyses of the association between maternal plasma glucose levels and risk of preterm birth

Excluding participants with GDM Excluding participants aged <35

Excluding participants aged =35

years years

aOR (95% Cl) P aOR (95% Cl) P aOR (95% Cl) P
Fasting plasma glucose 0.99 (0.70,1.39) 0.94 1.10(0.76, 1.58) 0.61 1.29(1.11,1.49) <0.001
1-h plasma glucose 1.08(0.99,1.18) 0.10 1.14(1.01,1.30) 0.04 1.06 (1.00, 1.13) 0.05
2-h plasma glucose 1.11(0.99, 1.25) 0.08 1.12(097,1.31) 0.13 1.11(1.03,1.20) 0.01
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Table 4 Interaction effects between maternal age, parity, and OGTT glucose levels on risk of preterm birth

Model Main Glucose Effect Maternal Age (aOR, Parity (aOR, 95% Cl)  Interaction Term P for
(aOR, 95% Cl) 95% Cl) (aOR, 95% Cl) inter-
action
Fasting plasma glucose x Age 08 (0.75-1.55) 0.40 (0.06-2.42) 02 (0.84-1.23) 1.19(0.81-1.76) 0.38
1-h plasma glucose x Age 3(1.00-1.29.00.29) 1.53 (0.45-5.14) 02 (0.84-1.23) 0.94 (0.82-1.08) 0.39
2-h plasma glucose x Age 2(0.97-1.30) 0.97 (0.28-3.34) 01 (0.84-1.23) 0.99 (0.84-1.17) 093
Fasting plasma glucosex Parity 125(1.09-144)" 0.59 (0.32-1.06) 0.69 (O 40-1.18) 1.55(0.87-2.77) 013
1-h plasma glucose X Parity 108 (1.02-1.14) " 61(0.34-1.10) 0.70 (0.41-1.20) 1.53(0.86-2.71) 0.15
2-h plasma glucose x Parity 1.11(1.04-1.19) 7 0.62 (0.34-1.11) 0.70 (041-1.19) 1.54(0.87-2.73) 0.14
Values are adjusted for IVF treatment and neonatal sex
*P<0.05
**P<0.01
Table 5 Association of fasting, 1-hour, and 2-hour plasma glucose levels with early and late preterm birth: multinomial logistic
regression analysis
Factor Early preterm Late preterm
Fasting plasma 1-h plasma 2-h plasma Fasting plasma 1-h plasma 2-h plasma
glucose glucose glucose glucose glucose glucose
Exp B [95% C.I] Exp B [95% C.1] Exp B [95% C.I] Exp B [95% C.I] Exp B [95% C.I] Exp B [95% C.I]
(Intercept) 00,0011 00,0011 00,0011 0.021[0.01,004] 003002005 002001,
0 OS]W
plasma glucose 8[1.03,1.85]" 1[0.97,1.28] 1.15[0.98, 1.34] 1.22[1.05,143]" 701.01,1.14] 101.03,1.19]"
Maternal age group 0.56 [0.32,0.99]" 0.5810.33,1.02] 0.59[0.33,1.04] 0.99[0.73, 1.34] 11[0.75,1.37] 3[0.76,1.4]
Parity group 5[0.97,247] 1.56 [0.98, 2.49] 1.56 [0.97, 248} 0.94[0.77,1.15] 0.94[0.77,1.16] 0.9410.77,1.15]
In vitro fertilization 0.75 [0 1,5. 57] 0.7810.11,5.78] 0.75[0.1,5.58] 0.7810.34,1.8] 0.7910.34,1.8] 0.77[0.34,1.77]
Neonatal sex 41091, 2.6] 4[0.91,261] 1.55[0.92,2.62] 1.22[0.98,1.52] 2[0.98,1.52] 2[0.98,1.53]
"P<0.05
“P<0.01
"*P<0.001
A B
;E, P for overall = 0.002 -":__, 3 P for overall = 0.023
i 6 P for nonlinear = 0.264 3 P for nonlinear = 0.535
£ £
g8 $
‘% 4 é_f_ 2
<) <)
g? g
§ 2 § T e L
R NS e ——— 8
3 4 5 6 7 8 9 25 5.0 7.5 10.0 125
Fasting plasma glucose 1-h plasma glucose

(@]

P for overall = 0.006
P for nonlinear = 0.368

[

N

-

OR(95%CI) of Preterm birth

25 5.0 7.5 10.0 125
2-h plasma glucose

Fig. 3 Adjusted* odds ratios and 95 % confidence intervals for preterm birth in association with maternal glucose concentrations in restricted cubic
spline regression. A Fasting plasma glucose; B 1-hour plasma glucose; C 2-hour plasma glucose
* Adjusted for age, parity, in vitro fertilization, and neonatal sex. Solid line indicates odds ratio; shaded area indicates 95% confidence interval
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some studies indicated that women diagnosed with GDM
in early pregnancy, even those receiving treatment, still
face increased risks of preterm birth and other adverse
outcomes [24, 25]. The metabolism of pregnant women
with gestational diabetes is altered, and high levels of
plasma glucose may induce endothelial dysfunction, oxi-
dative stress, and impaired vasodilation, leading to the
occurrence of preterm birth [26, 27]. Studies have also
shown that placental developmental abnormalities per-
sist in pregnant women with GDM, such as an increased
incidence of villous immaturity, enhanced angiogenesis,
and increased placental weight [13, 14]. These altera-
tions can impair placental function and nutrient trans-
port, potentially leading to uteroplacental insufficiency
and increasing the risk of preterm birth. However, the
exact biological mechanisms linking GDM to preterm
birth are not yet fully understood and require further
investigation.

Few studies have explored the relationship between
gestational glucose levels as continuous variables and the
risk of preterm birth among Chinese pregnant women.
To objectively assess the form of these associations,
we employed restricted cubic spline (RCS) regression,
which does not presuppose linearity and allows for flex-
ible modeling of potential nonlinear trends. Our findings
showed that fasting, 1-hour, and 2-hour plasma glucose
levels are independent predictors of preterm birth, with
significant linear associations observed even after adjust-
ing for potential confounders. This linear relationship
aligns with findings from the HAPO study [18]. Specifi-
cally, in our study, fasting, 1-hour, and 2-hour glucose
levels during pregnancy was associated with adjusted
odds ratios (aORs) of 1.26, 1.10, and 1.10 for preterm
birth, respectively. These results indicate statistically
significant increases in the odds of preterm birth with
higher maternal glucose levels. However, sensitivity
analysis found that when women diagnosed with GDM
were excluded from the cohort, the associations between
all OGTT glucose measures and preterm birth were no
longer significant. This indicates that the observed pop-
ulation-level linear relationship is primarily driven by the
metabolic dysregulation present in women with GDM.
The current diagnostic thresholds effectively identify a
population at substantially increased risk for preterm
birth due to hyperglycemia. Compared with 1-hour and
2-hour plasma glucose, fasting plasma glucose demon-
strated a superior predictive effect on the risk of pre-
term birth. Consistent with our findings, existing studies
have also reported that fasting plasma glucose exhibits
a stronger correlation with adverse outcomes compared
to post-load glucose concentrations [16, 19]. A recent
retrospective cohort study suggested a potential non-
linear association between gestational glucose levels and
preterm birth [17]. These inconsistent risk relationships
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might be attributed to differences in study populations
and statistical methods. Future studies involving larger
and more diverse populations are essential to derive con-
sistent and replicable conclusions, which will be critical
for understanding the risks associated with gestational
glucose levels and for establishing accurate diagnostic
criteria for GDM.

Subgroup analyses indicated that elevated fasting
plasma glucose may be particularly important for pre-
dicting early preterm delivery, whereas all three glucose
measures are associated with late preterm birth. These
results suggest that fasting glucose monitoring could be
particularly informative for identifying women at risk
of very early delivery, enabling individualized monitor-
ing and targeted interventions particularly for women
who do not meet traditional GDM thresholds. Further
studies are needed to validate these subgroup-specific
associations and explore their underlying biological
mechanisms.

Sensitivity analyses indicated that the significant asso-
ciations between maternal glucose and preterm birth
observed among younger women, but not among those
aged >35 years, may reflect the relatively larger sample
size in the younger group or the stronger influence of
competing risk factors in advanced maternal age preg-
nancies. For example, women of advanced age have a
higher prevalence of chronic hypertension and uterine
factors, which already confer a higher baseline risk of
preterm birth, potentially masking the effect of hypergly-
cemia. Further interaction analyses showed no significant
effect modification by maternal age or parity, suggesting
that the impact of elevated glucose on preterm birth risk
is relatively consistent across different age groups and
parity categories. This indicates that elevated glucose is a
risk factor for preterm birth regardless of maternal age or
reproductive history, underscoring the need for continu-
ous glucose monitoring throughout pregnancy.

There are several limitations of our study. First, our
study population was drawn from women who under-
went OGTT between 24 and 28 weeks; women who did
not receive OGTT were not included, which may limit
the representativeness of the sample and could bias find-
ings toward women considered at higher risk. Second,
preterm birth was analyzed as a whole, and the existing
data could not distinguish between spontaneous and iat-
rogenic PTB, which differ in etiology and may have dis-
tinct relationships with maternal glycemia. This may have
introduced residual heterogeneity into our results. Third,
since the data for this study were obtained from the HIS,
data on pre-pregnancy BMI, family income, previous
preterm birth history, smoking, maternal comorbidi-
ties, pregnant women’s diet, nutritional status, and life-
style were not available. Additionally, neonatal data on
major congenital anomalies were lacking, preventing us
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from excluding affected fetuses. The evaluators were also
not blinded to the OGTT measurements when assess-
ing the primary outcomes. These limitations related to
incomplete HIS data may introduce potential biases and
confounding effects. However, the primary outcome—
preterm birth—is based on objective laboratory criteria,
which partially mitigates the impact of this bias. Finally,
the study was conducted in a single tertiary hospi-
tal, which may limit the generalizability of the findings.
Future studies with multicenter data and the ability to
stratify PTB into spontaneous and iatrogenic categories
are warranted to better elucidate these associations.

Conclusions

In summary, elevated plasma glucose levels during
pregnancy statistically significantly increase the risk of
preterm birth. Fasting, 1-hour, and 2-hour gestational
plasma glucose all exhibited significant linear asso-
ciations with preterm birth. Given that hyperglycemia
during pregnancy can be prevented and managed, it is
crucial to enhance health education and glucose moni-
toring for pregnant women. Timely interventions should
be implemented to control plasma glucose levels, thereby
reducing the incidence of preterm birth.
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