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Prediction of hypertensive disorders of pregnancy in advanced-age pregnant women using
SHAP value and XGBoost

Abstract

Aim: To develop a cost-effective, predictive model for hypertensive disorders of pregnancy (HDP)
in advanced-aged pregnant women based on demographic and lifestyle factors.

Methods: A large prospective, population-based, multicenter cohort study was conducted among
advanced maternal-age pregnancies in China. Demographic and blood pressure data were
collected from questionnaires of the first prenatal visits. The least absolute shrinkage and
selection operator (Lasso) regression was applied for feature selection of risk factors, followed by
XGBoost model construction and SHAP (SHapley Additive exPlanations) visualization.

Results: Lasso regression identified 9 risk factors, including systolic blood pressure in the first
trimester (SBP1), diastolic blood pressure in the first trimester (DBP1), body mass index (BMI),
family history of hypertension, multiparous parity, age, alcohol assumption, assisted reproductive
technology (ART), and screen use. The XGBoost model was set with an optimized tune grid. The
AUC of the model was 0.82, AUPRC of 0.41, with an accuracy of 0.88, sensitivity of 0.46, and
specificity of 0.92. The SHAP demonstrated a novel predictive periormance and clinical
applicability.

Conclusion: The XGBoost-derived model offers a practical and simplified tool for individualized
risk assessment in advanced maternal age pregnancies, facilitating early intervention and
enhanced prenatal care.

Keywords: advanced maternal age; hypertension disorders of pregnancy; Lasso regression;
XGBoost; SHAP;



Introduction

Hypertensive disorders of pregnancy (HDP), which include gestational hypertension, chronic
hypertension, pre-eclampsia, and eclampsia, pose a significant global public health challenge and
are a leading cause of maternal morbidity [1], [2] and mortality [3] across both high-income and
low-income countries. These conditions are associated with adverse maternal and neonatal
outcomes, including preterm labor, intrauterine growth restriction, and placental abruption. Early
screening and prediction of HDP are critical for risk mitigation and enable timely intervention
strategies to prevent severe maternal and perinatal complications.

Current evidence suggests that early screening for HDP [4] is beneficial. Existing approaches
integrate clinical and demographic data, biochemical biomarkers, and sonographic techniques.
Diverse combinations contribute to varying degrees of predictive accuracy. The integration of
these methods enables a multilayered, tiered screening strategy that can be adapted to different
clinical settings. The Fetal Medicine Foundation’s combined screening algorithm is recommended
by the International Society for the Study of Hypertension in Pregnancy [5] and the International
Federation of Gynecology and Obstetrics [6] whenever feasible. However, these resource-
intensive methods may not be practical for population-based screerning [7]. Cost-effectiveness
concerns and implementation challenges, particularly in regions with limited resources, often
hinder its widespread adoption. Reliance on laboratory testing and ultrasound-based assessments
may also restrict access to timely diagnosis and management in such areas.

Although current screening methods are effective, they frequently overlook dynamic, modifiable
lifestyle factors that significantly influence maternal blood pressure. There is emerging evidence
that highlights the profound impact of daily habits and environmental exposures on hypertension
risk during pregnancy. This eviderice underlines the need to incorporate these factors into risk
assessment and prevention strategies. Key determinants include screen exposure [8], workload
[9], [10], sleep duration {11], and physical activity [12], [13], which are increasingly recognized as
regulators of blood pressure regulation during pregnancy. For instance, engaging in regular
physical activity and rmanaging one’s weight before and during pregnancy can mitigate the risk of
HDP [13], whereas high job demands and inadequate rest periods can result in insomnia, anxiety,
and elevated blood pressure [14]. Furthermore, maternal self-efficacy in managing these lifestyle
factors is essential for sustained behavioral change. Providing pregnant women with the
knowledge and tools to adopt healthier habits can empower them to take control of their health
and reduce their risk of HDP.

Advanced maternal age (typically defined as being 35 or older when giving birth) is increasingly
recognized as a significant risk factor for adverse pregnancy outcomes, particularly HDP. In China,
societal trends towards delayed childbearing and the promotion of third-child policies have
contributed to a nearly 10% increase in advanced-age pregnancies over the past decade [15],
making this a critical public health concern. Epidemiological studies demonstrate that pregnant
women of advanced maternal age are at significantly higher risk of developing major obstetric
complications, including preeclampsia, placental abruption, and postpartum hemorrhage. They
are also more susceptible to other hypertensive disorders and related comorbidities [16], [17],
[18]. Updated obstetric screening protocols are necessary to enable targeted prenatal
surveillance and early intervention strategies in this vulnerable population.



Despite the significant influence of lifestyle factors on blood pressure during pregnancy, these
elements remain underutilized in current HDP screening and prevention strategies. Unlike chronic
hypertensive patients, who often initiate blood pressure monitoring, weight management, and
pharmacological interventions preconceptionally or during early gestation, individuals with
gestational hypertension and preeclampsia frequently exhibit lower adherence to lifestyle
modifications. This discrepancy can be attributed to the absence of pregestational hypertension,
resulting in an insufficient emphasis on lifestyle management and a tendency to underestimate
the impact on disease progression. In order to address this gap in the literature, the present study
aims to develop a novel, fully self-monitored predictive model for assessing the HDP risk in
advanced maternal age pregnancy, based on easily accessible personal information. This
innovative approach empowers pregnant women to actively, while providing a cost-effective,
non-invasive tool for early risk identification.

Methods

Study population and design

This multi-centered prospective cohort study included women aged > 35 years old pregnancies
who gave birth in seven university hospitals across six provinces in China between 2015 and 2019.
Pregnancies complicated by abortion, stillbirth, chronic hypertension, multiple pregnancies,
aneuploidy, fetal structural malformations, or those lacking complete clinical data from the first
and second trimester were excluded. All women were recruited at the first time of prenatal visit
in the first trimester. Participants were recruited during their first prenatal visit in the first
trimester, and all provided written informed consent before study enrollment. This study was
conducted following the Declaration of Helsinki and received ethical approvals from all
participating institutions (the leading institute of the project, approval No. 2016145-03).

Procedures

Upon enrollment, eligible patients agreed to complete a structured questionnaire at five
predefined time points: early pregnancy (< 14 weeks), mid-term pregnancy (14-28 weeks), late
pregnancy (28-36 weeks), at delivery, and during the postpartum period (6-12 weeks postnatal).
This design allowed for longitudinal data collection throughout the study period. The
questionnaire was administered by trained interviewers and included sociodemographic
variables provided by participants, as well as clinical data (eg. blood pressure, maternal and
neonatal outcomes) and laboratory results, which were recorded by clinical researchers. All data
were systematically entered into a specialized computerized data management system. To
ensure participant anonymity, each individual was assigned a unique identification number,
which blinded personal information during data analysis. To enhance participant engagement
and retention, each center appointed a dedicated quality controller responsible for verifying the
logical consistency of recorded data and ensuring continuous follow-up. This structured
approach facilitated rigorous data collection while maintaining participant confidentiality and
study integrity.

Definitions of HDP
In this study, gestational hypertension and preeclampsia were combined as HDP due to limited
statistical power for analyzing preeclampsia separately. Gestational hypertension was defined as



systolic blood pressure (SBP) > 140 mmHg and/or diastolic blood pressure (DBP) > 90 mmHg after
20 weeks of gestation without proteinuria, in accordance with the clinical practice guideline of
Chinese Society of Obstetrics and Gynecology 2020 [19]. Pre-eclampsia was characterized by
hypertension developing after 20 weeks of gestation complicated with proteinuria (defined as 24
h urine protein > 0.3 g or urine protein/creatinine ratio > 0.3, or random urine protein > 1+) or
accompanied by evidence of end-organ damage in the absence of proteinuria. Chronic
hypertension or pre-existing hypertension was excluded from the analysis, as it does not share a
similar etiology with gestational hypertension or preeclampsia.

Variables included for analysis

All variables were systematically collected to characterize baseline demographics and maternal
lifestyle behaviors for subsequent analysis. The following data were obtained from the self-
reported questionnaires: (1) Baseline maternal characteristics were included age, pre-pregnancy
BMI (calculated as pregestational body weight (kg) divided by the square of the body height
(meter), multiparity (yes and no), Han ethnicity (yes or no), education level [basic (grade 1-5),
secondary (grade 6-10), high school (grade 11-13), undergraduate, or graduate degree and
above), annual household income (<30,000 yuan, 30,000 to 80,000 yuan, 83,000 to 120,000 yuan,
120,000 to 200,000 yuan, 200,000 to 300,000 yuan, or 300,000 yuan and more), natural
conception (yes or no), pre-pregnancy diabetes mellitus (yes and no), family history of diabetes
mellitus (yes and no), family history of hypertension (ves and no), pre-pregnancy thyroid
abnormalities (yes and no), pre-pregnancy cardiac diseases (yes and no), pre-pregnancy renal
diseases (yes and no), pre-pregnancy hepatic diseases (yes and no), pre-pregnancy immune-
system diseases (yes and no), and pre-pregnancy hyperthyroidism (yes and no). (2) Lifestyle
factor variables included smoking status[nonsmokers (never smoked before) or current smokers
(smoked at least once a month from & months before pregnancy until enrollment)), alcohol
habits[non-consumers or consurners (drank at least once a month in the previous six months
before pregnancy until enrollment)), screen exposure[self-reported daily screen time
(smartphones, computers, televisions, and pads) in the past week, classified as < 2 hours/day, 2-
4 hours/day, 5-7 hours/day, or > 8 h hours/day), working time[mean hours spent on paid labor in
the past week, classified as unemployment, < 10 hours/week, 10-40 hours/week, or >
40hours/week), physical exercise[active exercise in the past one week, classified as <0.5 hours/
day, 0.5-1 hours/day, 1-2 hours/day, or >2 hours/day) and sleep duration[total nightly sleep time
in the past week, recorded as an integer value (hours)). (3) Blood pressure was measured at
enrollment (<14 gestational weeks), second trimester (24-28 gestational weeks), third trimester
(32-34 gestational weeks) and delivery. SBP1 denoted the systolic blood pressure in first
trimester, and SBP2 denoted the second trimester, and so forth.

Statistical analysis

All candidate variables were subjected to a univariate analysis. Continuous variables were
reported as means and standard deviations and compared using an independent Student’s t-test
if the data were normally distributed. Categorical variables were reported as numbers and
percentages and compared using the chi-square test. Principal component analysis (PCA) was
used to assess differences in participant constitution among the seven sites. One-quarter of the
cases in each site were randomly selected. A heatmap was plotted to analyze the relationship



between variables and blood pressure in each semester. To address missing data, stratified
imputation was performed. Continuous and categorical variables were imputed using group-
specific means and modes, respectively, stratified by hypertensive status. The cohort was
randomly divided into a training set and a test set in an 8:2 ratio. The training set was used to
establish the model, and the validation set was used to test the established model.

To identify the most predictive risk factors for HDPs, we utilized Lasso (Least Absolute Shrinkage
and Selection Operator) regression for the final variable selection to mitigate information loss.
Binary categorical variables were incorporated with the first level treated as the reference
category. For ordered factors, the baseline reference level was set according to the result of the
chi-square test. All categorical variables were converted into dummy variables before entering
them into the Lasso regression model. Continuous variables, neither dummy variables, were
centered to have a mean of zero and were scaled to unit variance to ensure a standardized
feature matrix suitable for penalized regression. Collinearity was assessed using variance
inflation factors (VIF), and a VIF of less than 5 indicated no collinearity among the variables.

To address the class imbalance in our dataset, we implemented a class weighting strategy during
the XGBoost model training. This value was empirically determined to optimize the balance
between sensitivity and specificity, with the specific aim of enhancing the model's ability to
identify the minority class while maintaining reasonable overall performance. The model was
optimized using the Area Under the Precision-Recall Curve (AUPRC) as the primary evaluation
metric, which is particularly suitable for imbalanced classification problems. Sensitivity,
specificity, and accuracy were determined from the optirmai threshold using a confusion matrix.
Internal validation was performed using 5-fold cross-validation to assess the model's
generalizability and mitigate overfitting. To visualize the outcomes of our XGBoost model, we
employed SHAP (SHapley Additive exPlanations) values to quantify the contribution of each
feature to individual predictions. To further enhance the validation of our model, simple
imputation was applied using the mean value for continuous variables and the mode for
categorical factors. All statistical analyses were performed using SPSS (version 23.0, IBM) and
RStudio (version 4.3.3) with a two-tailed test, and statistical significance was considered as P <
0.05.

Results

Demographics and clinical characteristics

A total of 13375 advanced-age pregnant women with a singleton were recruited in seven medical
centers. After excluding pregnant women with chronic hypertension, structural malformation,
aneuploidy, and loss to follow-up, 11339 eligible women met the inclusion criteria (Fig. 1). Table
1 described the demographic distribution and general characteristics of the participants included.
The incidence of HDP in our study was 9.21%. The mean age and gestational age at the time of
enrollment were 37.66 years and 12.62 weeks, and the mean BMI was 22.19 kg/m?. Compared
with non-HDP mothers, HDP mothers were more likely to be older and multiparous, to have
higher BMI, lower household income, lower education level, and higher unemployment rate.
University degree and above education level constituted 84.4% of the population recruited, and
24.9% of the families had an annual household income lower than 120,000 yuan. More women
with HDP reported assisted reproductive technology. The baseline blood pressure at first entry



was higher in HDP participants in both SBP and DBP. A family history of hypertension was
present in 41.5% of the HDP compared to 30.1% of the non-HDP controls (P < 0.001).

Lifestyle factors associated with HDP

Participants without HDP smoked or consumed alcohol more frequently than HDP from 6
months preconception to enrollment. A total of 1.4 % of the women were current smokers,
without significant differences between the cases and controls (P = 0.432, Table 1). More HDP
patients reported unemployment with a gradual growth from 33.2% to 44.2% during pregnancy
(Table 2) and the unemployment rate increased with the pregnancy stage. Participants with less
than 4 hours of screen time every day show the highest prevalence of hypertension. HDP
individuals reported slightly fewer amounts of screen time during the whole pregnancy than non-
HDP, with 46.9% vs. 42.5% of participants using the screen for less than 5 hours respectively.
However, exercise time was insignificant among the three trimesters.

A prediction model built based on lasso and XGBoost

Our PCA plot showed clustered differences between site 1-4 and site 5-7 (supplementary Fig. 1).
The heatmap visualization revealed significant positive correlations (Fig. 2) between maternal
BMI and blood pressure parameters across gestational periods: SBP and DBP in the first trimester
(SBP1: Pearson’sr = 0.204, P < 0.001, DBP1: r= 0.133, P < 0.001, supplementary Table 1) and
second trimester (SBP2: r= 0.214, P < 0.001, DBP2: r= 0.142, P < 0.001). A weak negative
correlation between workloadl and SBP1 (r = -0.046, P = 0.032) and DBP1 (r = -0.100, P < 0.001)
in the first trimester. In the second trimester, both workload (r = -0.093, P < 0.001) and screen
exposure time (screen2) (r = -0.086, P < 0.001) were negatively related to SBP2, but exercise time
(exercise2) was positively related to DBP2 (r = 0.052, P < 0.013).

To rule out interference of blood pressure in the second trimester, we included baseline
demographic, lifestyle factor and biood pressure in the first trimmest (Fig. 3). The lasso
regression analysis selected 9 features, including systolic blood pressure in the first trimester
(SBP1), diastolic blood pressure in the first trimester (DBP1), body mass index (BMI), family
history of hypertension, multiparous parity, age, alcohol assumption, assisted reproductive
technology (ART), and screen use.

The XGBoost model was set with an optimized tune grid. The model had an AUC of 0.82, an
AUPRC of 0.41, an accuracy of 0.88, a sensitivity of 0.46, and a specificity of 0.92 (Fig. 4). The F1-
score was 0.4. The 5-fold cross-validation demonstrated consistent model performance across all
folds. The mean AUC-ROC was 0.74, and the AUPRC, which is more relevant for our imbalanced

classification task, achieved a mean of 0.327.

SHAP as a tool for visualization of the XGBoost model

As a visual representation of the model, the SHAP was established to illustrate the impact of all
influential factors on the incidence of HDP (Fig. 5). All factors were generally positively correlated
with the risk of HDP. The most influential features in predicting hypertension were blood
pressure in the first trimester and BMI, as indicated by their mean absolute SHAP values.
Specifically, higher values of SBP in the first trimester and BMI consistently increase the
predicted probability of hypertension. Two lifestyle factors, alcohol consumption and screen use,
also had a positive impact, albeit a weak one.



Discussion

The present study successfully developed a fully predictive model for HDP by incorporating
dynamic lifestyle factors, offering a practical approach for clinical application. Our findings
indicated that prediction models based on demographic information and lifestyle factors can
achieve clinically meaningful performance without relying on traditional biomarkers or hospital-
based examinations. This represented a novel and cost-effective alternative to current HDP
screening methods.

Traditional screening paradigms have focused on clinical biomarkers such as sFlt-1/PIGF [20]
ratio (ratio of soluble fms-like tyrosine kinase-1 to placental growth factor) or uterine artery
Doppler, which require laboratory results and specialized equipment. Our model, achieved an
AUC of 0.80 using only clinical information and lifestyle parameters which clinically relevant
predictive performance can be achieved without reliance on traditional biomarkers or specialized
diagnostic tools. This approach opens new possibilities for population-level screening,
particularly in resource-limited settings where healthcare access is restricted.

Our results challenge the assumption that reduced working hours are universally beneficial for
maternal health. Specifically, individuals who work moderate hours (10-40 hours/week) or
overtime (> 40 hours/week) exhibited a lower prevalence of hypertension compared to those
with unemployed or worked fewer hours. This finding adds complexity to the understanding of
work activity during pregnancy and its association with HDP. Limited research has directly
examined the relationship between working hours and HDP, and existing studies report
conflicting conclusions. Spinillo et al. [21] investigated the impact of work activity during
pregnancy on the risk of severe preeclampsia. Women employed in clerical jobs had a
significantly lower risk of developing severe preeclampsia compared to those who were
unemployed at the start of pregnancy. Agarwal et al. [22] concluded working overtime was
associated with higher odds of preeclampsia but not with gestational hypertension. Other
studies have focused on the combined effects of shift work [23], [24] or prolonged standing or
sedentary postures, rather than isolated working hours. Most of these studies noted that
working-related physical or psychological demands are more consistently associated with
adverse outcomes such as preterm birth and low birth weight infants [23], [24], [25]. Our
findings challenge the simplistic assumption that "less work is better" and underscore the need
for a nuanced analysis of how work activity influences maternal health outcomes.

Wage income represents another critical dimension of socioeconomic advantage.
Unemployment is usually associated with reduced income and low education levels. Research
examining individual-level socioeconomic status has demonstrated that women with higher
socioeconomic status are less likely to develop pregnancy complications such as gestational
hypertension and preeclampsia [26]. Specifically, adjusted odds ratios in these studies suggest
that higher socioeconomic status may serve as a protective factor against these conditions. Our
findings align with these conclusions. Furthermore, women receiving unemployment benefits
exhibit higher rates of hypertensive disorders compared to those in work [27]. These results
underscore the complex interplay between employment status, socioeconomic factors, and
hypertensive disorders during pregnancy. In China, a substantial proportion choose to resign or
take sick leave following pregnancy confirmation. This pattern highlights the need for a subtle
interpretation of workplace policies. Rather than advocating for blanket recommendations such



as reducing working hours, we propose tailored workplace accommodations based on individual
job demands and maternal response. Targeted interventions aimed at improving socioeconomic
conditions may effectively reduce the incidence of hypertensive disorders among pregnant
women.

The predictive model demonstrated robust discriminative capacity, with an AUC of 0.81,
indicating good overall performance. A particular strength was its high specificity of 0.9176,
which translates to a low false-positive rate, making it an excellent tool for efficiently ruling out
low-risk individuals in large-scale, community-level screening programs. However, the model's
utility for identifying cases is limited by its modest sensitivity (0.46) and positive predictive value
(PPV: 0.35). This suggests that the model is not appropriate for definitive diagnostic purpose, it
serves a valuable role in self-screening and risk self-awareness. Women with elevated risk scores
can be prompted to initiate closer self-monitoring (e.g., tracking blood pressure at home or
ambulatory, modifying lifestyle factors) or seek professional evaluation, enabling earlier
intervention if needed. Future iterations could refine specificity without compromising sensitivity
by incorporating dynamic risk updates or integrating wearable device data for more precise
behavioral assessment.

The strengths of the study lie in several key aspects. As a prospective multicenter study, it
leverages a large-scale dataset covering mainland China, ensuring the diversity and
representativeness of the sample, which provides a solid foundation for the generalizability of
the findings. Second, the study employs an innovative methodology by integrating
multidimensional data, such as lifestyle factors and clinical indicators, to construct a predictive
model for HDP, offering a novel perspective for risk assessment. Additionally, this study is the
first to focus on the impact of lifestyle factors cn HDP and has revealed that moderate work
during pregnancy may be beneficial for maternal health, providing new insights into preventive
strategies for HDP. However, limitations also exist. The definition of lifestyle factors varies
considerably across studies, and the heterogeneity in classification may compromise the external
validity of the results. For instance, sedentary behavior is often conflated with activities such as
watching television or scrolling the internet, while physical exercise is sometimes combined with
occupation-related aerobic workload. This lack of standardized definitions poses challenges in
drawing consistent conclusions regarding lifestyle factors' impact on pregnancy health outcomes.
On the other hand, while our model successfully incorporated lifestyle variables as non-invasive
predictors of HDP, we must emphasize that their contributions to risk stratification were relatively
modest compared to other variables, such as blood pressure at the first visit.

Conclusion

In summary, our study presented the relationship between work-life balance and maternal health
outcomes in pregnant women. Daily routines and behaviors that individuals consistently engage
in may influence maternal blood pressure. Contrary to previous hypotheses, our findings suggest
that overtime work during pregnancy does not appear to pose a significant risk to hypertensive
women. However, further study is needed to clarify the mechanisms underlying the protective
effect of these behaviors.
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Fig. 1. The flow chart of participants included.

Fig. 2. The heatmap which visualized the correlation of risk factors and blood pressure in the first

and second trimesters.

Fig. 3. The statistical analytic process of building the model.

Fig. 4. AUC and AUPRC of the XGBoost model.
Fig. 5. SHAP for predicting the risk of HDP in advanced-age pregnant women.
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Table 1. The demographic characteristics of included participants.

non-HDP HDP Pvalue

N = 10293 N = 1045
Maternal age, mean+SD, year 37.63+2.31 38.00£2.60 <0.001*
Gestation at entry, meantSD, week  12.63+3.64 12.56+4.20 0.487*
BMI, meanSD, kg/m2 22.03+2.86 23.75+3.62 <0.001*
Primiparity, n(%) 3903(37.9) 490(46.9) <0.001
Sbp, mean+SD, mmHg 113.45+10.67  120.65+9.83  <0.001
Dbp, mean+SD, mmHg 70.7418.66 76.15+8.38 <0.001
Han nationality, n(%) 9523(96.9) 966(96.5) 0.501
Education, n(%) <0.001

Basic (grade 1-5) 74(0.8) 15(1.5)

Secondary (grade 6-10) 471(4.8) 65(6.6)

High school (grade 11-13) 924(9.5) 122(12.3)

University 6186(63.5) 626(63.1)

Graduate and above 2091(21.4) 164(1°6.5)
Unemployment, n(%) 1262(12.9) 159(15.9) ).037
Smoking, n(%) 140(1.5) 11(1.1) 0.432
Alcohol use, n(%) 753(7.8) 54(5.5) 0.010
Passive smoking, n(%) 1330(14.1) 134(14.1) 0.053
Husband smoking, n(%) 2620(28.3) 285(30.5) 0.221
Husband’s alcohol use, n(%) 3089(33.4) 303(32.5) 0.584
Annual income, RMB, n(%) 0.003

<30,000 185(2) 24(2.6)

30,000-80,000 626(6.8) 79(8.5)

80,000-120,000 1452(15.7) 169(18.1)

120,000-200,000 2264(24.5) 250(26.8)

200,000-300,000 2159(23.4) 191(20.4)

2300,000 2560(27.7) 221(23.7)

Fertilization, n(%) <0.001

Natural conception 8215(84) 773(77.6)

IVF 1422(14.5) 195(19.6)

Ul 26(0.3) 7(0.7)

Ovarian stimulation, 72(0.7) 13(1.3)

ICSI 17(0.2) 2(0.2)

Others 31(0.3) 6(0.6)

Family history of HTN, n(%) 2943(30.1) 411(41.5) <0.001
Family history of diabetes, n(%) 1410(14.4) 170(17.2) 0.019
PGDM, n(%) 99(1.0) 27(2.7) <0.001
Pre-pregnancy cardiac disease 119(1.2) 22(2.2) 0.032
Pre-pregnancy renal disease 105(1.1) 13(1.3) 0.796
Pre-pregnancy hepatic disease 410(4.2) 37(3.7) 0.603



Pre-pregnancy immune system
] 179(1.8) 29(2.9) 0.047
disease

Pre-pregnancy hyperthyroidism 113(1.2) 11(1.1) 0.909

* Kruskal-Wallis; Sbp: systolic blood pressure; Dbp: diastolic blood pressure; IVF: in vitro fertilization; 1UI:

Intrauterine insemination; ICSI: Intracytoplasmic sperm injection; HTN: hypertension; PGDM: pre-

gestational diabetes mellitus;



Table 2. Lifestyle comparison in early, mid-term and late pregnancy.

Early Mid Late
trimester trimester trimester
P P P
non-
non-HDP HDP valu HDP HDP valu non-HDP HDP valu
e e e
0.03 0.00 0.00
Screen, h/day
1 5 4
117(1 85(9.2 98(10.
<2,n(%) 972(10.5) 762(8.3) 698(7.7)
2.5) ) 8)
321(3 2655(28 307(3 2778(30. 285(3
2-4,n(%) 2966(32)
4.4) .8) 3.2) 6) 1.5)
3262(35. 318(3 3702(40 359(3 3826(42. 367(4
5-7, n(%)
3) 4) 2) 8.8) 2) 0.6)
2055(22. 178(1 210022 1741 1766(19. 155(1
>8, n(%)
2) 9.1) .8) 8.8) 5) 7.1)
Workload, 0.07 0.02 0.00
h/week 2 9 7
2673(28. 310(3 2889(31  327(3 3480(38. 400(4
Unemployment
9) 3.2) 4) 5.4) 4) 4.2)
85(9.1 63(6.8 67(7.4
<10, n(%) 870(9.4) ) 556(6) ) 612(6.7) )
3318(35.  324(3 3863(42 378(4 3814(42. 340(3
10-40, n(%)
8) 4.7) ) 0.9) 1) 7.5)
2399(25 215(2 1892(20 157(1 1163(12.  99(10.
>40, n(%)
9) 3) .6) 7.0) 8) 9)
Physical 0.23 0.33 0.29
exercise, h/day 6 2 2
3382(36. 320(3 2458(26 271(2 2641(29. 283(3
<0.5, n(%)
5) 4.3) 7) 9.3) 1) 1.2)
3927(42. 4194 460049 450(4 4489(49. 452(4
0.5-1, n(%)
4) 4.9) .9) 8.6) 5) 9.9)
1585(17.  151(1 1707(18  158(1 1564(17. 138(1
1-2, n(%)
1) 6.2) .5) 7.1) 2) 5.2)
44(4.7 47(5.1 33(3.6
>2,n(%) 361(3.9) | 453(4.9) | 375(4.1)
Sleep duration, 7.94 + 794+ 080 779 + 782+ 035 764 + 768 % 0.29
h/day 1.04 1.10 0 1.10 0.95 2 095 1.06 9




