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Abstract
Hyperglycemia in pregnancy (HIP) is related to adverse pregnancy outcomes. However, women with hyperglycemia in the second
and third trimester of pregnancy (HISTTP) were not been observed. We aim to reveal associations between HISTTP and prematurity.
To confirm which risk factor is better in predicting preterm delivery.
This retrospective study included 660 patients, of which 132 have HISTTP and 528 have euglycemia. Univariate analysis was used

to extract risk factors and multivariates logistic regression analysis to obtain odds ratio (OR) for prematurity. Mean decrease gini
(MDG) in random forest algorithm was used to rank the risk factors.
HISTTP women have higher prepregnancy BMI and a higher percentage of family history of hypertension, maternal adiposity,

maternal anemia, gestational diabetes mellitus (GDM), prematurity, neonatal asphyxia in 1-minute (P< .05). Univariate analysis of
prematurity showed that preterm women had higher rate of HISTTP (P< .01), second births, elderly pregnancy, hypertention, family
history of hypertention and multiple perinatal infant (P< .05). Multivariate logistic regression analysis indicates that HISTTP (OR=
2.984, P= .0017), maternal hypertension (OR=5.208, P= .001) and multiple perinatal infants (OR=59.815, P< .0001) are
independent risk factors for prematurity. After ranked the MDG, the top 3 risk factors were multiple perinatal infants, maternal
hypertension, HISTTP. MDG of HISTTP is higher than that of GDM.
Women with HISTTP deserve to be concerned, whose prematurity rate are increased. HISTTP is an independent risk factor and a

better predictor of prematurity.

Abbreviations: GDM = gestational diabetes mellitus, HIP = Hyperglycemia in pregnancy, HISTTP = hyperglycemia in the second
and third trimester of pregnancy, MDG = Mean Decrease Gini, OR = odds ratio.
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1. Introduction

Hyperglycemia in pregnancy (HIP) was divided into pre-existing
diabetes complicating pregnancy, gestational diabetes mellitus
(GDM) and gestational overt diabetes mellitus.[1] According to
the study by International Diabetes Federation (IDF), approxi-
mately 16%of the births are complicated byHIP, with more than
86% of cases being due to GDM annually. But there are many
forms of gestational hyperglycemia, such as insulin-treated type 1
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or type 2 diabetes complicating pregnancy, overt diabetes during
pregnancy, and gestational diabetes with or without insulin
therapy. Different hyperglycemia states during pregnancy have
various effects on parturient and their offspring, and the ways of
health care are different. In various diabetes phenotypes, as we
found in clinical observation, some pregnant women did not have
hyperglycemia before pregnancy and in the early stages of
pregnancy, but over time, hyperglycemia occurred in the second
and third trimester of pregnancy.
Previous observations have shown that any form of blood

glucose problems during pregnancy can have adverse effects on
pregnant women and offspring. Among the reported adverse
outcomes,[2,3] premature birth,[4] and neonatal asphyxia were
serious consequences. The famous hyperglycemia adverse
pregnancy outcome (HAPO) study demonstrated increasing
risks of preterm delivery with increasing maternal glucose levels
in women with no diabetes.[5] Studies also demonstrated
associations of maternal prepregnancy Type 1 diabetes,[6]

gestational diabetes, maternal obesity, insulin-treated pregesta-
tional diabetes and type 2 diabetes not treated with insulin with
prematurity.[7] The report on the association between maternal
diabetes and preterm delivery, the risk in insulin-treated diabetes
group was significantly increased, mainly for moderate prematu-
rity.[7] Mechanisms that may contribute to prematurity for
mothers with obesity and diabetes include hyperglycemia,
lipotoxicity, insulin resistance, and oxidative stress leading to
endothelial dysfunction.[8,9]
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Meanwhile, preterm birth also has other reported risk
factors.[10–12] A national population study in Taiwan showed
that women with type1diabetes had an increased risk of having a
premature offspring.[13] A cohort study of 46,230 pregnancies
found that gestational diabetes and lower degrees of maternal
hyperglycemia (than gestational diabetes) during pregnancy
mildly increased the risk of spontaneous preterm birth.[14] A
study based on a large population cohort of 1.6 million births
showed that maternal prepregnancy underweight, overweight,
and obesity are associated with increased risks of preterm
delivery, especially extremely preterm.[15] Increased risk of
prematurity for mothers with obesity is reported to be associated
with medical complications, including diabetes, anemia, and
hypertension.[16] A Chinese prospective cohort analysis show
that maternal obesity in early pregnancy in associated with
preterm birth.[17] Furthermore, diabetes increases the risk of
preeclampsia, which is associated with higher risk for preterm
delivery.[18] In the study of maternal body mass index (BMI) and
adverse outcomes, a systematic review and meta-analysis showed
that underweight women had a higher risk of an offspring with
low birth weight and prematurity compared with mothers with
normal weight.[19]

Although previous studies have demonstrated associations of
various forms HIP with prematurity, the associations between
women with hyperglycemia occurred in the second and third
trimester of pregnancy and GDM have not been studied. The
potential implications of HISTTPwith prematurity have not been
well reported. Women who were observed in this study with
hyperglycemia in the second and third trimester of pregnancy
(HISTTP) met the criteria that the FBG in the early trimester (1–
13 gestational weeks) was lower than 5.1 mmol/L, while the FBG
were higher than 5.1 mmol/l during the second trimester (13–27
weeks) and the third trimester (28 weeks to delivery). They were
not diagnosed with any type of diabetes before pregnancy and
were not treated with oral drugs or insulin during pregnancy.
This study aims to examine the associations of HISTTP and
adverse pregnancy outcomes, especially preterm delivery, and to
clarify the importance of HISTTP to prematurity. If we just focus
on GDMpatients, women in the HISTTP group whowere at high
risk for preterm delivery would have been filtered out.
2. Methods

2.1. Study population

About 9000 pregnant women who gave birth in the maternity
ward of Beijing Luhe hospital and maternity clinic from 2016 to
2018. These women consistently completed maternity check and
underwent fasting blood glucose (FBG) testing during the three
periods of pregnancy. On the basis of meeting the above
preconditions, all the subjects also met the requirement that the
FBG in the early trimester (1–13 gestational weeks) was lower
than 5.1 mmol/L, and they had not been diagnosed with any type
of diabetes before pregnancy. In addition, the FBG of the case
group was higher than 5.1 mmol/l during the second trimester
(13–27 weeks) and the third trimester (28 weeks to delivery),
while the FBG of the control group was lower than 5.1 mmol/l
during the second and third trimester. They were not diagnosed
with any type of diabetes before pregnancy and were not treated
with oral drugs or insulin during pregnancy. We also extracted
relevant data of patients from the database of perinatal
examination and inpatient medical records registered in the
2

hospital. The exclusion criteria were incomplete case data,
patients with severe systemic diseases such as tumors, and
patients with definite Type 1 or Type 2 diabetes. This study
protocol was approved by the medical ethics committee of Luhe
hospital affiliated to capital medical university. All patients gave
informed consent to the study and all the methodological issues
related to medical ethics met the requirements of the Helsinki
declaration.
2.2. Data sources and assessment

The information of subjects such as maternal demographic,
clinical care, and anthropometric characteristics, pregnancy
outcomes were obtained from the Pregnancy examination
database, which restricted the inclusion of data to 2016 as the
earliest. The maternal prepregnancy height and weight was self-
reported at first prenatal visit on the 10th week of pregnancy.
Data on maternal prepregnancy BMI , from the first prenatal
visit, was calculated as weight in kilograms divided by height in
meters squared. Other information were obtained from the
perinatal examination database and electronic medical record
database registered in the hospital. The information include the
date of hospitalization, date of birth, height, weight of
prepregnancy, pregnancy age, delivery date, the last menstrual
date, early-middle and late pregnancy test date, postpartum
blood loss, delivery times, and the pregnancy risk factors such as
maternal hypertension, maternal anemia, history of spontaneous
abortion, history of macrosomia, the delivery mode (cesarean
delivery or natural birth), delivery gestational age (weeks),
number of perinatal infant, birth outcomes, such as number of
live births, stillbirth. The definitive diagnosis of gestational
diabetes mellitus was obtained from the medical record, which
followed the Guidelines for diagnosis and treatment of
gestational diabetes mellitus of China (2014), which based on
the International Association of Diabetes and Pregnancy study
Groups (IADPSG) 2010 criteria.
Fetal information includes sex of infant, birth length, birth

weight, 1-minute Apgar scores, 5-minute Apgar scores, 10-
minute Apgar scores. According to gestational age and birth
weight, newborns were classified into premature infants,
postterm infants, low birth weight infants, small-for-gestation-
al-age infants (SGA) and macrosomia. Premature delivery was
defined as gestational age less than 37 weeks, and postterm infant
was defined as gestational age greater than 42 weeks. Newborns
with birth weight below 2500 g are considered as low birth
weight infants. Newborns with a gestational age between 37 and
42 weeks and a birth weight of less than 2500 g are considered
small-for-gestational-age infants (SGA). Newborns with birth
weight more than 4000 g were defined as macrosomia.
Apgar score is amethodused to evaluate the presence and severity

of asphyxia at birth. Breathing, heart rate, muscle tone, skin color
and response to stimulation were scored 1, 5 and 10 minutes after
birth; 0–2 points for each item, the full score is 10 points. For
example, the total score of the 5 items is 0–3 for severe neonatal
asphyxia, 4–7 formild neonatal asphyxia, and 8–10 for no neonatal
asphyxia. In this study, neonatal asphyxia score �7 points is
asphyxia, and more than 8 points (including 8 points) is normal.
2.3. Statistical analysis

Continuous variables were presented with mean±SD and
categorical variables were presented with the number (percen-
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tages). Statistical significance of differences was analyzed using
independent t test or Mann–Whitney U test for continuous
variables and the x2 test or Fisher exact test for categorical
variables. Multivariate logistic regression analysis was applied to
extract risk factors and calculate odds ratio (OR) with 95%
confidence intervals (CI) of hyperglycemia on prematurity events
during pregnancy. Mean decrease gini (MDG) involved in
random forest algorithm was used to rank the associated factors
with premature delivery. MDG provides the ways to quantify
which factors contribute most to classification accuracy. Greater
MDG will indicate that the degree of impurity arising from
category could be reduced farthest by one variable, and thus
suggests an important associated factor. Statistical analysis was
computed using JMP 13.0 Pro by SAS and random Forest
package of R software (http://www.r-project.org). All of the
statistical tests were 2-sided and considered statistically signifi-
cant if P< .05.
3. Results

3.1. Demographic data for pregnancy women

The study population consisted of 660 subjects, 132 (20%)
patients were included in the HISTTP group, also known as the
case group. A total of 528 patients in euglycemia group were
included as control group. Of the euglycemia group, patients
were adjusted for pregnancy age and fasting glucose in first
trimaster of pregnancy. As shown in Table 1, the pregnancy age
of the women in different groups were similar, which was 30.9±
Table 1

Maternal characteristics and pregnancy outcomes of HISTTP and eu

Total HISTTP (n=132) n (%) GDM (n=

Maternal age (yr) 31.0±4.7 31.3±4
BMI (Kg/m2) 24.4±3.8 24.6±3
Gestational at delivery 38.8±1.7 38.7±1
Family history of diabetes 5 (3.8%) 2 (3.5%
Family history of hypertension 11 (8.3%) 5 (8.8%
Older pregnancy (>35 yr old) 33 (25.0%) 15 (26.3
Maternal Adiposity 15 (11.4%) 7 (12.3
Maternal hypertension 9 (6.8%) 4 (7%
Maternal anemia 1 (0.8%) 1 (1.8%
History of macrosomia 7 (5.3%) 3 (5.3%
First child 50 (37.9%) 24 (42.1
Second child 42 (31.8%) 19 (33.3
Caesarean section 72 (54.5%) 30 (52.6
Premature delivery 23 (17.4%) 8 (14%
Postpartum hemorrhage 19 (14.4%) 6 (10.5
Infant of low-birth weight 4 (3.0%) 2 (3.5%
Macrosomia 20 (15.2%) 6 (10.5
Small for gestational age infant 1 (0.8%) 1 (1.8%
Neonatal asphyxia in 10 min 1 (0.8%) 0
Neonatal asphyxia in 5 min 1 (0.8%) 0
Neonatal asphyxia in 1min 2 (1.5%) 0
Birth length (cm) 50.1±1.5 49.9±1
Birth weight (g) 3473.8±504.0 3412.3±5
FBG in first trimester (mmol/L) 4.9±0.2 4.8±0
FBG in second trimester (mmol/L) 5.5±0.4 5.5±0
FBG in third trimester (mmol/L) 5.6±0.9 5.5±0

BMI=body mass index, FBG= fasting blood glucose, GDM=gestational diabetes mellitus, HISTTP=hyper
� .05 means GDM group is significantly different from NGDM group, P2 � .05 means HISTTP is sign
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4.7 years in the case group and 30.8±4.6 years in the control
group (P> .05). After adjusted for fasting glucose in first
trimaster of pregnancy, the fasting glucose levels in both groups
were 4.9±0.2mmol/L. Mean fasting blood glucose levels in the
middle and later stages of pregnancy in the case group were
higher than those in the control group (case group vs control
group, 5.5±0.5 vs 4.6±0.3, 5.6±0.9 vs 4.5±0.3mmol/L,
P< .001).
Compared with the women with euglycemia, HISTTP group

tended to have higher mean prepregnancy BMI and less weeks of
gestational length. In addition, the case group had a higher
percentage of family history of hypertension, maternal adiposity,
maternal anemia, prevalence of GDM, premature delivery,
neonatal asphyxia in one minute after giving birth (P< .05).
However, there was no significant difference in the incidence of
maternal risk factors, such as the percentage of family history of
diabetes, older pregnancy (>35 years old), maternal hyper-
tention, multiple spontaneous abortions, history of macrosomia,
etc. Other adverse pregnancy outcomes of maternal and infant
were similar, such as the percentage of caesarean section, post
maturity, postpartum hemorrhage, infant of low-birth weight,
macrosomia, small for gestational age infant, neonatal asphyxia
in 5 or 10 minutes after giving birth. Additionally, the length and
birth weight of infant were no difference between groups. We
regrouped HISTTP according to whether the subject had GDM.
There was no significant difference in preterm delivery between
GDM and NGDM group (P1= .371). However, in the HISTTP
groupwe observed, the preterm delivery rate was higher than that
of the euglycemia group (P2= .000). This means that womenwith
glycemia group.

HISTTP Euglycemia

57) NGDM (n=75) P1 value (n=528) n (%) P2 value

.6 30.6±4.9 .433 30.8±4.6 .754

.4 24.3±4.2 .697 22.7±3.5 .000

.9 38.9±1.6 .639 39.3±1.4 .007
) 3 (4%) .884 8 (1.5%) .093
) 6 (8%) .874 17 (3.2%) .009
%) 18 (24%) .761 123 (23.3%) .680
%) 8 (10.7%) .843 42 (8.0%) .034
) 5 (6.7%) .937 20 (3.8%) .129
) 0 .250 54 (10.2%) .000
) 4 (5.3%) .986 23 (4.4%) .640
%) 26 (34.7%) .383 200 (37.9%) 1.000
%) 23 (30.7%) .745 170 (32.2%) .934
%) 42 (56%) .700 258 (48.9%) .243
) 15 (20%) .371 41 (7.8%) .000
%) 13 (17.3%) .270 47 (8.9%) .061
) 2 (2.7%) .780 14 (2.7%) .830
%) 14 (18.7%) .196 50 (9.5%) .065
) 0 .250 5 (0.9%) .828

1 (1.3%) .382 0 (0.0%) .202
1 (1.3%) .382 0 (0.0%) .202
2 (2.7%) .214 0 (0.0%) .041

.7 50.23±1.33 .180 50.0±1.1 .623
33.5 3520.6±478.64 .230 3398.4±457.8 .120
.2 4.9±0.2 .083 4.9±0.2 .897
.4 5.5±0.5 .923 4.6±0.3 .000
.5 5.7±1.1 .144 4.5±0.3 .000

glycemia in the second and third trimesters of pregnancy, NGDM=no gestational diabetes mellitus. P1

ificantly different from euglycemia group.
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Table 2

Comparisons risk factors of premature delivery between groups.

Total Premature Delivery Non-premature Delivery

(n=653) (n=64) (n=589) X2 value P value

Hyperglycemia group 132 23 (35.9%) 109 (18.5%) 10.876 .001
First child 250 22 (34.4%) 228 (38.7%) 0.459 .4981
Second child 212 30 (46.9%) 182 (30.9%) 6.719 .0095
Maternal hypertension 28 7 (10.9%) 21 (3.6%) 7.645 .0057
Older pregnancy (>35 yr old) 155 26 (40.6%) 129 (21.9%) 11.179 .0008
Maternal anemia 55 4 (6.3%) 51 (8.7%) 0.434 .5099
Gestational Diabetes Mellitus 120 12 (18.8%) 108 (18.3%) 0.007 .9353
Multiple spontaneous abortions 8 0 (0.0%) 8 (1.4%) 1.272 .2594
History of macrosomia 30 4 (6.3%) 26 (4.4%) 0.444 .5053
Family history of diabetes 13 2 (3.1%) 11 (1.9%) 0.468 .494
Family history of hypertension 27 6 (9.4%) 21 (3.6%) 4.916 .0266
Maternal adiposity 57 5 (7.8%) 52 (8.8%) 0.051 .8211
Multiple perinatal infant 14 12 (18.8%) 2 (0.3%) 93.263 <.0001
Sex of infant (Male) 328 29 (45.3%) 299 (50.8%)
Sex of infant (Female) 325 35 (54.7%) 290 (49.2%)
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HISTTP deserve to be concerned because of the higher rate of
preterm delivery rate than euglycemia group. If we just focus on
GDM patients, women in the HISTTP group who were at high
risk for preterm delivery would have been filtered out.
3.2. Risk factors of prematurity

Among 660 subjects, the gestational age of delivery was available
in 653 patients, so we classified the preterm and non-preterm
groups according to whether the gestational age of delivery was
less than 37 weeks. There were 64 (9.8%) patients in the preterm
birth group and 589 (90.2%) in the non-preterm birth group. As
shown in Table 2, compared to the women without premature
delivery, the preterm pregnant women had a higher percentage of
hyperglycemia as we defined (P< .01). Additionally, the
proportion of second births, elderly parturient women (>35
years old), maternal hypertention, family history of hypertention
and multiple perinatal infant in preterm delivery group were
higher than those in non-premature delivery women (P< .05).
There was no difference in other risk factors, such as the
percentage of maternal anemia, gestational diabetes mellitus,
multiple spontaneous abortions, history of macrosomia, mater-
nal adiposity, family history of diabetes, between the 2 groups.
This study found that the proportion of patients with elevated
fasting blood glucose during the second and third trimaster of
pregnancy in the preterm delivery group was higher than that in
the non-preterm delivery group.
Table 3

Multivariate logistic regression analysis of independent risk factors f

Index Regression Coefficient Standard Err

Hyperglycemia group 0.547 0.175
Second child 0.344 0.176
Maternal hypertension 0.825 0.25
Older pregnancy (>35 yr old) 0.177 0.185
History of macrosomia 0.478 0.296
Prepregnancy BMI 0.027 0.045
Multiple perinatal infant 2.046 0.407
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3.3. Logistic regression analysis for risk factors of
prematurity

Multiple factors logistic regression was performed to evaluate
independent risk factors for prematurity. The risk factors
assessed in the logistic model included those found by univariate
analysis in Table 2, such as hyperglycemia group, second child,
maternal hypertension, elderly pregnant women (>35 years old),
history of macrosomia, prepregnancy BMI, multiple perinatal
infant. As shown in Table 3, the hyperglycemia, maternal
hypertension and the multiple perinatal infant are independent
risk factors for preterm delivery (P< .01).
3.4. Random forest algorithm to rank the risk factors with
prematurity

We assessed 11 potential factors associated with prematurity
based on univariate analysis. The 11 risk factors included
multiple perinatal infant, maternal hypertension, hyperglycemia
group, second child, elder pregnancy (>35 years old), maternal
adiposity, gestational diabetes mellitus, family history of
diabetes, family history of hypertension, history of macrosomia,
maternal anemia. With preterm delivery as the dependent
variable, we randomly selected 70% of the 653 patients as the
prediction set of the random forest model, and the other 30% of
the data as the validation set. The accuracy of this random forest
algorithm model is 88.57%. The MDG represents the weight of
each risk factor in this model. With MDG sequencing, we can
or premature delivery patients.

or Wald P value OR value 95%CI

9.806 .0017 2.984 1.505–5.914
3.818 .0507 1.989 0.998–3.965
10.909 .001 5.208 1.956–13.867
0.922 .3369 1.426 0.691–2.945
2.603 .1067 2.602 0.814–8.3136
0.36 .548 1.878 0.24–14.712
25.205 <.0001 59.815 12.11–295.445



Table 4

The rank of factors associated with premature delivery.

Risk Factors Mean Decrease Gini (MDG)

Multiple perinatal infant 11.33267
Maternal hypertension 3.038975
Hyperglycemia group 2.566799
Second child 2.038245
Older pregnancy (>35 yr old) 1.292002
Maternal Adiposity 1.238656
GDM 1.201603
Family history of diabetes 1.144037
Family history of hypertension 1.125172
History of macrosomia 1.103553
Anemia 0.377463
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observe the importance of each risk factor associated to preterm
delivery. As shown in Table 4, the top 5 ranked factors were
multiple perinatal infant, maternal hypertension, hyperglycemia
group, second child, elder pregnancy (>35 years old). Obviously,
we found that the MDG of hyperglycemia group, which defined
as higher fasting blood glucose in the second and third trimester
during the pregnancy, is higher than that of gestational diabetes
mellitus. Among the various risk factors, hyperglycemia ranks in
the top three, while GDM appears to be less important in
comparison.
4. Discussion

In this retrospective study, women with normal blood glucose
levels in prepregnancy and early pregnancy but abnormal fasting
blood glucose in the second and third trimester of pregnancy are
defined as HISTTP. We found the HISTTP women deserve to be
attentioned because of a higher percentage of premature delivery
and neonatal asphyxia in one minute after giving birth than those
women without hyperglycemia (P< .05). The hyperglycemia
adverse pregnancy outcome (HAPO) study demonstrated
increasing risks of preterm delivery with increasing maternal
glucose levels in women without diabetes.[7] Furthermore, the
rate of preterm birth has been reported increased because of
multiple pregnancies and maternal hypertension. Diabetes
increases the risk of preeclampsia, which is associated with
higher risk for preterm births.[18] The risk factors for preterm
delivery found in our study included HISTTP, maternal
hypertension and multiple pregnancies, which were consistent
with those reported in the literature. These risk factors are almost
consistent with the results of previous studies. Previous studies
have shown that the impacts of high BMI on preeclampsia,
gestational diabetes and preterm delivery in Chinese women
might be stronger than that in Caucasian,[20] and there are several
conclusions about the relationship between maternal diabetes
and premature birth of offspring. Mothers with Type 1 diabetes
have an increased risk of preterm birth (data came from Taiwan
OR, 4.21 [95%CI, 3.78–4.71], and the United States OR, 1.42
[95%CI, 1.15–1.77]).[13,14] Mothers who are underweight, obese
or severely obese have a slightly higher risk of preterm birth.[15]

Despite that, our study shows that prepregnancy BMI does not
seem to have a significant effect on the risk of preterm delivery.
There are several possible reasons about this. First, the small
sample size limits the conclusion. Second, in a post study, it is
mentioned that prematurity was increased for mothers with Type
2 diabetes, independent of prepregnancy BMI.[7] According to
5

their conclusion, in utero exposure to maternal diabetes treated
with insulin appeared to be associated with prematurity
regardless of the maternal prepregnancy BMI.
In the random forest algorithm section, we included

previously reported risk factors for preterm delivery, such as
multiple pregnancy, maternal hypertension, elderly pregnancy,
prepregnancy obesity, gestational diabetes mellitus, family
history of hypertension and diabetes, history of macrosomia,
maternal anemia. We randomly selected 70% of the preterm
women as a training dataset, and the remaining 30% as a
prediction dataset. To avoid the problem of overfitting, we
adopt 5-fold cross-validation to implement the analysis.[21] The
classification accuracy rate was 88.57% and the specificity of
the model is 96.84%. According to our study, the top 3 ranked
risk factors associated with prematurity is multiple pregnancy,
HISTTP, maternal hypertension. These results provide further
support to our findings in multivariants logistic regression
analysis section. As to the association of gestational diabetes
mellitus with preterm delivery, we found the MDG of GDM is
lower than that of HISTTP, which means their effects on
prematurity is different.
This is consistent with a conclusion came from a study, which

has reported a markedly high aOR of diabetes with insulin
treatment, and a smaller, but clearly statistically significant aOR
of type 2 diabetes, but no association with gestational diabetes.[7]

Mechanisms behind this phenomenon has been suggested by
some studies, which demonstrated that mothers with obesity and
diabetes have a higher rate of preterm delivery due to
hyperglycemia, lipotoxicity, insulin resistance, and oxidative
stress leading to endothelial dysfunction.[8,9]

Several limitations of this study should be taken into account.
First of all, the overall number of patients included in the study
and the number of adverse outcomes (e.g., neonatal asphyxia)
need to be observed are small, which is not conducive to effective
conclusions. Second, it was a retrospective study and data on risk
factors of pregnancy, maternal complications and grade of
diabetes control during pregnancy were not available. The
diagnosis of GDM comes from the discharge diagnosis certificate
of the patient’s electronic medical record. Although this diagnosis
was judged by a professional obstetrician based on the values of
75 g OGTT test results at 24 to 28 weeks of gestation and the
guidelines for gestational diabetes mellitus, we were unable to
obtain blood glucose value at each time point. Therefore, for the
diagnosis of GDM, we can only indirectly control the quality.
Thirdly, the prepregnancy weight was self-reported in the first
antenatal examination during the early stages of pregnancy. Our
follow-up work will focus on a series of prospective studies to
make up for the shortcomings of retrospective studies. Expanding
the sample size and verifying the conclusions in a larger
population is also one of our future work goals. In addition,
we will follow up the offspring of HISTTP women to determine
the blood glucose metabolism of them.
5. Conclusion

WomenwithHISTTP are different fromGDM,who deserve to be
concerned. The risk of preterm delivery and neonatal asphyxia
are increased in people with HISTTP. With regard to the
predictor of prematurity, HISTTP may be a more significant
factor than GDM. These findings may have implications for
antenatal counseling and managing pregnancies to prevent
adverse birth outcomes.
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