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Background: Seasons were found to be related to the occurrences of venous
thromboembolism (VTE) in hospitalized patients. No previous study has explored
whether seasons were associated with VTE risk in pregnant women. This study
aimed to investigate the relationships between the season of delivery and VTE risk
during hospitalization among pregnant women.

Methods: This is a multi-center retrospective cohort study of pregnant women.
Participants were those who delivered at seven designated sites in Hubei
Province, China, during the period from January 2017 to December 2022. They
were categorized according to their season/month of delivery. Information on
new-onset VTE during hospitalization was followed.

Results: Approximately 0.28% (104/37,778) of the pregnant women developed
new-onset VTE during hospitalization for delivery. After adjustment, compared
with participants in the spring group, participants in the summer, autumn, and
winter groups had an increased risk of VTE during hospitalization. The ORs were
2.59[1.30, 5.15], 2.83 [1.43, 5.60], and 2.35 [1.17, 4.75] for the summer, autumn, and
winter groups, respectively. Pregnant women in the combined group (summer +
autumn + winter) had an increased risk of VTE during hospitalization than those in
the spring group (OR, 2.59 [1.39, 4.85]). By restricting the analyses among pregnant
women without in vitro fertilization, gestational diabetes mellitus, and preterm, the
results still remained robust. Compared with participants who delivered in March,
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April, and May, participants who delivered in June, July, September, November,
December, and February had a higher risk of VTE during hospitalization.

Conclusion: This study demonstrated that pregnant women who delivered in
summer, autumn, and winter had an increased VTE risk during hospitalization
compared with those who delivered in spring.
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GDM, IVF, pregnant women, season, venous thromboembolism

Introduction

Venous thromboembolism (VTE), which includes deep vein
thrombosis (DVT) and pulmonary embolism (PE), is a condition that
occurs when a blood clot forms in a vein. During pregnancy, pregnant
women have an approximately 4-fold increased risk of VTE than
non-pregnant women due to venous stasis, pelvic vein compression by
the uterine, and hypercoagulability. The incidences of VTE in pregnant
women ranged from 0.82 to 19.97 per 10,000 deliveries in various
countries and regions worldwide (1, 2). A meta-analysis of 20 studies
reported that the pooled overall incidence of pregnancy-related VTE was
12 per 10,000 deliveries (3). VTE is a leading cause of maternal mortality
and morbidity, posing a great threat to the health of mothers worldwide.
Therefore, identifying more potential high-risk factors and strengthening
VTE risk assessment and thromboprophylaxis among high-risk
populations is of vital importance in the early prevention of VTE among
pregnant women (4).

The known risk factors for pregnancy-related VTE included a
personal past medical history of VTE, cesarean section delivery,
preeclampsia, assisted reproduction methods, and other risk factors
such as maternal age, parity, multiple pregnancies, gestational diabetes
mellitus (GDM), and smoking (5-7). Meteorological conditions such
as seasonal changes were found to have an important influence on the
development of cardiovascular diseases (CVDs), leading to disorders
of fibrinolysis, coagulation, and arterial blood pressure. Using data
from 19 countries with seasonal variation, mortality from overall
CVD and non-CVD/non-cancer was found to show a seasonal pattern
(peak to nadir difference), being higher in winter than in summer (8).

Some previous studies have found that the occurrences of VTE/
DVT/PE in hospitalized patients may be related to the seasons. Most
studies found a high incidence of VTE/DVT/PE in winter, (9-17).
some in autumn, (17-19) and a few in summer (20) and spring (21,
22). There was also one study reporting non-seasonal occurrences of
VTE among hospitalized patients (23). The studies mentioned above
have relatively small sample sizes (n <2,800) and are mostly from a
single center. Only three prior studies were performed in the Chinese
population, and the conclusions were not consistent [with two being
highest in winter (13, 14) and one being non-seasonal (23)]. At
present, there is no prior report on the seasonal occurrences of VTE
in pregnant women. Therefore, there is an urgent need for a large
multi-center cohort of pregnant women to investigate the seasonality

Abbreviations: Cl, Confidence interval; CVD, Cardiovascular diseases; DVT, Deep
venous thrombosis; GDM, Gestational diabetes mellitus; IVF, In vitro fertilization;

OR, Odds ratio; PE, Pulmonary embolism; VTE, Venous thromboembolism.
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of VTE in pregnant women. Our hypothesis was that the season of
delivery might be associated with VTE among pregnant women.

Based on a retrospective cohort of pregnant women in seven
designated sites in Hubei Province, China, this study aimed to explore
the relationships between the season of delivery and new-onset VTE
during hospitalization.

Materials and methods
Study design

The participants came from a multi-center retrospective pregnant
woman cohort in Hubei Province, China. The participants were pregnant
women who were discharged after delivery from seven sites in Hubei
Province, China, between January 2017 and December 2022. The
pregnant women were enrolled at admission for delivery, and their
delivery and health information during hospitalization were followed.

Participants in this study

This study excluded pregnant women with previous VTE before
admission or medication thromboprophylaxis within 2weeks of
enrollment. This study was approved by the ethics committee of Tongji
Medical College affiliated with the Huazhong University of Science and
Technology (No. [2015] S014) according to the principles of the
Declaration of Helsinki. Informed consent was not required as the
information was retrieved from the medical records retrospectively.

Data collection

Information on demographics, lifestyle, history of reproduction,
disease, medicine use, and diagnoses was collected at enrollment for
delivery by doctors. Information on delivery and diagnoses at discharge
was collected at discharge. Data on diagnoses at admission/discharge were
retrieved from the electronic medical records and double-checked by two
investigators (Qian Li and Hongfei Wang). To avoid diagnostic
uncertainty, a third investigator (Liang V Tang) would join the discussion
if any difference existed in the interpretation of the data.

Definitions of seasons

The pregnant women in this study were categorized into four groups
according to the season of delivery. Standard dates were used in the
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classification of seasons in each year, as reccommended by Anar et al. (19).
Spring was defined from 1 March to 31 May, summer was defined from
1 June to 31 August, autumn was defined from 1 September to 30
November, and winter was defined from 1 December 1 to 28/29 February
(depending on whether or not it was a leap year) (19).

Screening and diagnosis of VTE

Pregnant women who had new-onset VTE (DVT and/or PE)
during hospitalization were defined as VTE cases. The diagnosis of
DVT was made when there were standard clinical symptoms, and the
findings of venography or ultrasonography were in agreement with
DVT (24).

PE was diagnosed if pregnant women had clinical symptoms together
with the supportive findings of pulmonary angiography, a computed
tomography, or a ventilation-perfusion lung scan (25). In the present
study, only pregnant women with a definite VTE (DVT and/or PE)
diagnosis at discharge (no history of VTE at admission or medication
thromboprophylaxis within 2 weeks at admission) were defined as VTE
cases; participants with superficial phlebitis were not considered
VTE cases.

Assessment of covariates

Covariates of maternal age at delivery (continuous), in vitro
fertilization (IVF) pregnancy (yes/no), multiple pregnancies (yes/no),
primipara (yes/no), habit of drinking (yes/no), habit of smoking (yes/no),
history of diabetes (yes/no), gestational diabetes mellitus (GDM) (yes/no),
preeclampsia (yes/no), preterm (yes/no), postpartum hemorrhage (yes/
no), and delivery mode (cesarean/natural delivery) were considered
potential confounders. IVF pregnancy was defined as the fertilization of
an egg by a spermatozoon with assisted reproduction methods outside
the body. The participants were asked whether they had the habit of
smoking or drinking before and/or during pregnancy. According to the
recommendation by the American Diabetes Association, GDM was
diagnosed if the fasting, 1-h post-load, and 2-h post-load blood glucose
levels at the oral glucose tolerance test reached any of the cutoft values of
5.1, 10.0, and 8.5mmol/L (26). If pregnant women had new-onset
gestational hypertension (BP >140/90mm Hg) and proteinuria
(>300mg/24h) after 20 weeks, preeclampsia would be diagnosed (27).
Deliveries before 37 weeks of pregnancy were defined as preterm.

Statistical analysis

In this study, maternal age at delivery was shown as a continuous
covariate, expressed as mean * standard deviation. The remaining
covariates were categorical, expressed as n (%). The difference in
maternal age at delivery among the groups was calculated by the
t-test or one-way ANOVA. The variance of categorical covariates
among the groups was calculated by the chi-square test. Logistic
regression models were utilized to calculate the odds ratios (ORs)
and 95% confidence intervals (ClIs) for VTE during hospitalization
according to the season of delivery (reference group: spring). This
study reported the risk of VTE during hospitalization among
pregnant women in the summer, autumn, and winter groups and
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the combined (summer + autumn + winter) group compared with
those who delivered in spring. Demographic, disease history,
lifestyle, disease, and birth outcomes were found to be risk factors
for VTE postpartum (5-7). In this study, model 1 was adjusted for
maternal age at delivery, IVF pregnancy, multiple pregnancies, and
primipara. Model 2 was adjusted for habit of drinking, habit of
smoking, history of diabetes, GDM, preeclampsia, preterm,
postpartum hemorrhage, delivery mode, and all the covariates in
model 1. The propensity score matching method (1:1) was applied
to balance differences in the distributions of demographic
characteristics, with the grouping variable as the dependent variable
(delivered in spring season = 1, delivered in non-spring season =0).
A total of 9,188 accurate matching pairs were obtained for analyses.
Sensitivity analyses of links between the season of delivery and VTE
during hospitalization were conducted among pregnant women
without IVE, GDM, and preterm using logistic regression models.
This study explored the relationships between the month of delivery
and VTE during hospitalization with logistic regression models
(reference group: March + April + May). SAS version 9.4 and R
version 4.2.1 were employed to analyze the data. A two-sided
p-value of <0.05 was considered statistically significant.

Results
Study population

The study was conducted among the 37,908 pregnant women who
delivered at seven sites in Hubei Province, China, between January
2017 and December 2022. This study excluded 130 pregnant women
with previous VTE or medication thromboprophylaxis within 2 weeks
of admission. A total of 37,778 pregnant women were included in the
final analyses (Supplementary Figure S1). The pregnant women were
categorized into four groups according to the season of delivery. The
sample sizes for the spring, summer, autumn, and winter groups were
9,191 (24.3%), 9,808 (26.0%), 9,550 (25.3%), and 9,229 (24.4%),
respectively.

Characteristics of the pregnant women

Table 1 presents the social-demographic, reproductive, lifestyle,
and other relevant characteristics of the pregnant women according
to the season of delivery. Among the 37,778 pregnant women, the
mean value of maternal age at delivery was 29.9 + 4.6 years. The rates
of IVF pregnancy, GDM, and preterm were significantly different in
participants who delivered in various seasons (p <0.05, Table 1). Other
basic characteristics of the pregnant women who delivered in different
seasons were similar. The basic characteristics were similar in pregnant
women included and those excluded for previous VTE or medication
thromboprophylaxis (Supplementary Table S1).

Associations between the season of
delivery and VTE during hospitalization

In this study, 104 (0.28%, 104/37778) pregnant women developed
new-onset VTE during hospitalization. As shown in Figure 1, 10.5%

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1272149
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Lietal.

10.3389/fpubh.2023.1272149

TABLE 1 Characteristics of the participants according to the season of delivery (n =37,778).

Characteristics Total Season of delivery

(n=37.778) Spring Summer Autumn Winter p-value

(n=9,191) (n=9,808) (n=9,550) (n=9,229)

n/N (%) 100.0 243 26.0 253 244
Maternal age at delivery
(years 299446 29.9+4.6 30.0+4.6 29.9+4.6 29.9+4.6 0.458
IVF pregnancy (%) 1712 (4.5) 411 (4.5) 506 (5.2) 403 (4.2) 392 (4.2) 0.005*
Multiple pregnancies (%) 934 (2.5) 242 (2.6) 251 (2.6) 215 (2.3) 226 (2.4) 0.355
Primipara (%) 23,562 (62.4) 5,788 (63.0) 6,178 (63.0) 5,883 (61.6) 5,713 (61.9) 0.098
Habit of drinking (%) 21 (0.06) 4(0.04) 6(0.01) 5(0.1) 6(0.1) 0.927
Habit of smoking (%) 126 (0.3) 35(0.4) 23(0.2) 27(0.3) 41(0.4) 0.054
History of diabetes (%) 84(0.2) 21(0.2) 22(0.2) 21(0.2) 20 (0.2) 0.998
GDM (%) 4,533 (12.0) 961 (10.5) 1,225 (12.5) 1,287 (13.5) 1,060 (11.5) <0.001*
Preeclampsia (%) 1,094 (2.9) 263 (2.9) 271 (2.8) 271 (2.8) 289 (3.1) 0.459
Preterm (%) 2033 (5.4) 461 (5.0) 612 (6.2) 530 (5.5) 430 (4.7) <0.001*

GDM, gestational diabetes mellitus; IVE, in vitro fertilization.

The comparison of “maternal age at delivery” among the four groups was performed with one-way ANOVA. The comparison of categorical variables among the four groups was performed

with the chi-square test.

#p <0.05.
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FIGURE 1
Percentages of VTE events according to the season of delivery. VTE:
venous thromboembolism.

(11/104), 30.8% (32/104), 32.7% (34/104), and 26.0% (27/104) of the
VTE events occurred in spring, summer, autumn, and winter,
respectively.

Pregnant women who delivered in summer (OR 2.73 [1.38,
5.42]), autumn (OR 2.98 [1.51, 5.89]), and winter (OR 2.45 [1.21,
4.94]) had an increased risk of VIE during hospitalization
compared with those who delivered in spring. This study also
suggested that pregnant women in the combined group (summer +
autumn + winter) had a higher risk of VTE during hospitalization
than those in the spring group (OR 2.72 [1.46, 5.09]). In model 2,
compared with participants in the spring group, participants in the
summer, autumn, and winter groups and the combined (summer +
autumn + winter) group had an increased risk of VTE during
hospitalization for delivery. The ORs were 2.59 [1.30, 5.15], 2.83
[1.43,5.60], 2.35 [1.17, 4.75], and 2.59 [1.39, 4.85] for the summer,
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autumn, and winter groups and the combined group, respectively
(Table 2). To eliminate the effects of demographic distribution
differences on the results, 9,188 exact matches were obtained by
propensity score matching (Supplementary Table S3). There were
no significant differences in demographic distributions between the
two newly matched groups (all p>0.05; Supplementary Table S3).
Compared with participants in the spring group, participants in the
non-spring groups had an increased risk of VTE during
for (OR 230 [1.13, 4.69])

hospitalization delivery

(Supplementary Table S4).

Sensitivity analyses

Restricting the analyses among pregnant women with non-IVF
pregnancy, after adjustment, pregnant women in summer, autumn,
and winter groups and in the combined (summer + autumn +
winter) group had a higher risk of VTE during hospitalization than
those in the spring group. The ORs were 2.63 [1.28, 5.40], 2.92
[1.43,5.95],2.21 [1.05, 4.65], and 2.59 [1.34, 5.00] for the summer,
autumn, and winter groups and the combined group, respectively
(Supplementary Table S5).

We repeated the analyses among pregnant women with
non-GDM, and the associations between the season of delivery and
VTE during hospitalization were consistent. In model 2, the ORs were
2.74 [1.23, 6.11], 3.09 [1.39, 6.85], 2.36 [1.03, 5.39], and 2.73 [1.31,
5.68] for the summer, autumn, and winter groups and the combined
group, respectively (Supplementary Table S6).

We also performed sensitivity analyses among pregnant women
without preterm. The increased risk of VTE during hospitalization in
the summer (OR 3.66 [1.60, 8.40]), autumn (OR 4.12 [1.81,9.38]), and
winter (OR 3.68 [1.60, 8.47]) groups and the combined (OR 3.82 [1.77,
8.27]) group was consistently shown (Supplementary Table S7). In
2020, Chinas Hubei Province suffered a sudden attack of the
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TABLE 2 Adjusted ORs and 95% Cls for the season of delivery and VTE risk during hospitalization (n = 37,778).

Spring
(n=9,191)

Season of delivery

Summer
(n=9,808)

Autumn
(n=9,550)

Winter
(n=9,229)

10.3389/fpubh.2023.1272149

Combined
(summer +
autumn + winter)?
(n=28,587)

No. of VTE (%)

11 (0.12%)

32 (0.33%)

34 (0.36%)

27 (0.29%)

93 (0.33%)

Unadjusted 1 2.73(1.38, 5.42) 2.98 (1.51, 5.89) 2.45(1.21,4.94) 2.72 (1.46, 5.09)
Model 1 1 2.68 (1.35,5.32) 2.98 (1.51,5.88) 2.44(1.21,4.92) 2.70 (1.44, 5.05)
Model 2 1 2.59 (1.30, 5.15) 2.83 (1.43,5.60) 2.35(1.17,4.75) 2.59 (1.39, 4.85)

CI, confidence interval; OR: odds ratio; VTE, venous thromboembolism.

Model 1 adjusted for maternal age at delivery, in vitro fertilization pregnancy, multiple pregnancies, and primipara.
Model 2 adjusted for habit of drinking, habit of smoking, history of diabetes, gestational diabetes mellitus, preeclampsia, preterm, postpartum hemorrhage, delivery mode, and covariates

included in model 1.
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FIGURE 2
Percentages of VTE events according to the month of delivery. VTE: venous thromboembolism.

coronavirus disease 2019. This study excluded participants who
enrolled in 2020 for sensitivity analyses and still found consistent
results (Supplementary Table S8).

Associations between the month of
delivery and VTE during hospitalization

Percentages of VTE according to the month of delivery are
illustrated in Figure 2. The lowest percentages of VTE events were
seen in March, April, and May, and the highest percentage of VTE
events was observed in November (15.4%).

Compared with participants who delivered in March, April,
and May, participants who delivered in June (OR 3.18 [1.42, 7.12]),

Frontiers in Public Health

July (OR 3.17 [1.42, 7.10]), September (OR 2.52 [1.07, 5.96]),
November (OR 4.14 [1.92, 8.95]), December (OR 2.43 [1.01, 5.89]),
and February (OR 2.61 [1.08, 6.32]) had a higher risk of VTE
during hospitalization (Figure 3).

Discussion

To the best of our knowledge, this is the first study to report the
seasonal variations of VTE in pregnant women. This study demonstrated
that pregnant women who delivered in the summer, autumn, and winter
had a significantly increased risk of VTE during hospitalization compared
with those who delivered in spring. IVE, GDM, and preterm birth were
risk factors for VTE. We adjusted for these covariates in the logistic
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FIGURE 3
Adjusted ORs and 95% Cls for the month of delivery with VTE risk. VTE: venous thromboembolism.

regression models and restricted the analyses among pregnant women
without IVE, GDM, and preterm, and the results still remained robust.
Compared with pregnant women who delivered in March, April, and
May, those who delivered in June, July, September, November, December,
and February had a higher risk of VTE during hospitalization.

The occurrences of CVD have been found to be seasonal. The
relationships between the seasons and the occurrences of VTE in
hospitalized patients had been reported by some studies, although the
conclusions were not completely consistent. Most studies found that
hospitalized patients had the highest incidence of VTE in winter, (9-17)
and few studies found the highest incidence of VTE in spring/summer
(20-22) or no seasonality (23). Our results are similar to those conducted
in Italy, Turkey, Israel, and the United States. The MASTER Registry in
25 Ttalian hospitals observed that VTE was most frequent in autumn
(32.9%) and less frequent in spring (19%) (18). A cross-sectional study
in Turkey found that the highest number of PE cases were seen in
autumn (29.8%) (19). Results from the Italian Ministry of Health showed
that PE hospital admissions increased by 1.07 and 0.96% in autumn and
winter, respectively (17). A study from Northern Israel demonstrated
that DV'T and/or PE cases were most frequent in November and least
frequent in May (28) which was consistent with our results. Results from
East Birmingham Hospital showed that the incidence of PE in autumn
was significantly higher than in the rest of the year (29).

Of the studies mentioned above, three were conducted in China. Li
et al. found a winter peak in DVT patients in Shenyang (13). The lower
the ambient temperature, the higher the incidence of DVT. Tan et al.
suggested that hospitalized patients in Beijing were more likely to have
PE in winter than in other seasons (14). A study by Lee et al. found that
the percentages of VTE peaked in summer and troughed in spring (23).
However, it represented non-significant seasonal differences in VTE risk
in hospitalized patients in Taiwan (23). Of the three studies, the climates
in the first two (Shenyang: temperate and semihumid continental
climate; Beijing: temperate monsoon climate) were significantly different
from that in the present study (subtropical monsoon climate), while the
climate in the third study (subtropical monsoon climate/tropical
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monsoon climate) was similar to that in the present study. The sample
size was smaller than ours (theirs: 2774; ours: 37778), which may make
it difficult to observe significant differences. The current study is the only
one performed on a pregnant population. It found that pregnant women
who delivered in autumn had the highest incidences of VTE during
hospitalization. Pregnant women who delivered in summer and winter
also had an increased risk of VTE during hospitalization.

We hypothesized that our discordance with other studies may
be related to the variance of the study population (pregnant women and
hospitalized patients), meteorological factors (e.g., altitude, temperature,
air pressure, and humidity), definitions of seasons, outcomes (VTE/
DVT/PE), ethnic (genetic factors), sample size (previous studies had
sample sizes of <2,800), and number of designated centers (single center
and multi-center). The participants in this study are all from Hubei
Province, China; therefore, we should be cautious when extrapolating
the current findings to populations in other countries and regions.

The mechanisms underlying the increased risk of VTE during
hospitalization among pregnant women who delivered in summer,
autumn, and winter remain unclear. Pollution, climatological variables,
and biological programming during pregnancy may explain the results.
Participants may be more susceptible to VTE after air pollution exposure
(e.g, PM,5) (30). Thermoregulatory arteriovenous shunt vasoconstriction
was found to promote DVT by generating venous stasis and hypoxia (31).
The increased risk of VTE in summer may be related to increased
temperature (32) and dehydration. Dehydration was found to be a major
risk factor for VTE in human (33) and animal studies (34). The increased
risk of VTE in winter may be explained by the cold temperature, the
increase in blood viscosity (21), a hypercoagulable state that was ascribed
to elevated fibrinogen levels (35), peripheral vasoconstriction, and the
limited physical activity due to the colder temperature (36). A study
among mice found that cold exposure (4°C air temperature) could reduce
serum adiponectin, which may help in protection against arteriosclerosis
(37). In this study, participants who delivered in autumn yielded the
highest VTE risk compared to winter or summer. Given that the
temperatures in autumn and spring were similar, we hypothesize that the
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increased risk of VTE in autumn may be associated with the rapid change
in temperature and air pressure in autumn (38). The exact mechanisms
are still unclear, and more research should be carried out in the future.

Pregnant women with IVF pregnancy have an increased risk of
VTE due to increased estrogen levels that lead to hypercoagulability
(7). GDM increases the risk of VTE, which may be related to the
vascular inflammation promoted by high blood glucose (39). Preterm
delivery was observed to be a conventional pregnancy-associated VTE
risk factor (40). In this study, potential confounders of IVF pregnancy,
GDM, and preterm were adjusted and considered in sensitivity
analyses. The main results were still stable, indicating that the
associations between the season of delivery and VTE during
hospitalization were independent of the covariates mentioned above.

Our study has several strengths that are worth mentioning. First,
this is the first study to report an increased risk of VTE occurring in
pregnant women who delivered in other seasons compared with those
who delivered in spring. Second, the sample sizes of previous studies
on the seasonal occurrences of VTE were less than 2,800, and the
sample size of this study was the largest. Most of the previous studies
were single-center studies, whereas this study is a multi-center study,
thus the reliability of the study results increased. Third, this study has
the ability to exclude those who had VTE or medication
thromboprophylaxis within 2 weeks of admission, which clarified the
results. Fourth, all the data in this study were diagnosed and analyzed
by two researchers independently. If there was any inconsistency, a
third researcher would participate to make the data more reliable. This
study had comprehensive covariates including demographic, lifestyle,
history of reproduction, and disease, allowing for adjustment.

This study has several limitations. First, certain women may
possess a genetic inclination toward the development of VTE, which
is referred to as hereditary thrombophilia. Hereditary factors were not
considered in this study, though participants with a history of prenatal
VTE were excluded. Second, retrospective data collection may
be prone to missing data, measurement errors, and inaccuracy.
Pregnant women who were overweight or obese before pregnancy had
an increased risk of VTE. Although this study included as many
covariates as possible, pre-pregnancy body mass index was not
considered. Subsequent studies should include the covariate of
pre-pregnancy body mass index. Third, this study only discussed the
relationships between season and VTE. The relationships between
meteorological factors (e.g., temperature and humidity) and VTE
remain to be investigated in the future. Finally, the rates of VTE vary
greatly between Chinese and foreign populations. The participants of
this study were all from Hubei Province, China, a tropical monsoon
climate region. Therefore, caution is required when extrapolating the
conclusions of this study to populations in other countries and regions.

Conclusion

In conclusion, this is the first study demonstrating that pregnant
women who delivered in summer, autumn, and winter had a significantly
increased risk of VTE during hospitalization compared with those who
delivered in spring. This study suggests that VTE risk assessment and
thromboprophylaxis should be strengthened in pregnant women,
especially for those who delivered in summer, autumn, and winter, which
might have important public health implications in the prevention of
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VTE. More multi-center and mechanistic studies are warranted in
the future.
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