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Abstract
Objective This study aims to analyze the clinical characteristics of stillbirths in high-altitude areas, strengthen 
monitoring of high-risk pregnant women, improve maternal health care levels, and reduce perinatal mortality rates.

Methods A retrospective collection of 126 cases of stillbirth in Nyingchi People’s Hospital from 2015 to 2021 was 
divided into an pre-stage group (2015–2019,87 cases) and a post-stage group (2020–2021,39 cases). The incidence of 
stillbirth and clinical characteristics were compared between the two groups. The cases were classified into maternal 
factors, fetal factors, placenta/membrane/umbilical cord factors, and unknown causes, and the clinical characteristics 
and possible etiologies of different gestational ages and antenatal examination situations were analyzed.

Result The overall incidence of stillbirth in the high-altitude area of this study was 2.36%, with2.07% in the pre-stage 
group and 3.43% in the post-stage group. There were significant differences between the two groups in gestational 
age and antenatal examination situation (P = 0.003 and 0.008). The main causes of stillbirth were maternal factors 
(45.28%), followed by placenta/membrane and umbilical cord factors (28.30%), unknown causes (17.61%), and fetal 
factors (8.81%). The main causes of stillbirth include hypertensive disorder complicating pregnancy, premature 
rupture of membranes, severe anemia, and fetal malformatiohypertensive disorder complicating pregnancyns.

Conclusion This study provides new insights into the prevention and management of stillbirths in high-altitude 
areas, particularly in terms of maternal factors such as gestational hypertension and severe anemia, by analyzing the 
clinical characteristics and influencing factors of 126 cases of stillbirths in high-altitude areas. Therefore, this study 
suggests strengthening prenatal and antenatal health care management to reduce the risk of stillbirth, improve 
pregnancy outcomes, and promote maternal and child health.
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Introduction
Maternal and child health serves as a crucial indicator 
for assessing the level as healthcare for mothers and chil-
dren, obstetric quality, and the comprehensive strength 
of a country or region. In recent years, significant prog-
ress has been made in modern midwifery methods, 
anesthesia techniques, and neonatal care, leading to a 
substantial reduction in maternal and neonatal mortal-
ity rates. Although these mortality rates have decreased 
significantly the incidence of stillbirth – a keyindicator of 
obstetric quality – has not seen a marked decline. Still-
birth refers to the death of a fetus in the uterus after 20 
weeks of pregnancy and is one of the most severe com-
plications during pregnancy [1]. Reports indicate that 
there are approximately 2  million stillbirths worldwide 
each year, with an average incidence rate of 0.14% [2]. 
The occurrence of stillbirth profoundly affects both the 
mother and her family. Mothers who suffer a stillbirth 
not only endure considerable psychological stress but 
also face an elevated risk of mental health problems such 
as depression, anxiety, postpartum traumatic stress dis-
order, and somatization disorders [3]. These psychologi-
cal issues impact the mother’s personal health and also 
inflict immense grief and psychological trauma to her 
family.

Currently, China’s population policy has shifted from 
controlling population size to improving the overall qual-
ity of the population. Eugenics and child rearing have 
been officially incorporated into the country’s medium 
and long-term development plan as key measures to 
enhance population quality. With the gradual relaxation 
of China’s two-child policy, and even the introduction of 
a three-child policy, a slight increase in the number of 
births is anticipated. In this context, it is crucial to inves-
tigate and address how to achieve eugenics and reduce 
the incidence of adverse pregnancy outcomes, such as 
stillbirths. Stillbirth, one of the adverse pregnancy out-
comes, is highly unpredictable. In most cases, there are 
no obvious signs before it occurs, and the cause is often 
difficult to fully explain [4]. Considering the significant 
harm that stillbirth causes to mothers, families, and soci-
ety, conducting a thorough analysis of its clinical char-
acteristics and influencing factors is of great importance 
in preventing stillbirth and improving pregnancy health 
outcomes.

Current research suggests that certain environmen-
tal factors may increase the risk of intrauterine growth 
restriction and negative outcomes during pregnancy 
[5]. The unique geographical and climatic conditions 
in high-altitude regions, such as low oxygen environ-
ments and high altitudes, can adversely affect the health 
of pregnant women and their fetuses [6]. Additionally, 
due to the uneven distribution of medical resources 
and inconvenient transportation, pregnant women in 

high-altitude areas may face challenges in accessing 
timely and high-quality prenatal care, which can impact 
the occurrence of stillbirths. Therefore, it is crucial and 
urgent to conduct comprehensive research on the clini-
cal characteristics and influencing factors of stillbirths in 
high-altitude areas. Firstly, this will enhance our under-
standing of the specific risk factors for stillbirth in high-
altitude environments, enabling us to provide more 
precise medical interventions for pregnant women. Sec-
ondly, the research findings can guide the improvement 
of local medical services, optimize the allocation of medi-
cal resources, enhance the quality of medical care, and 
ensure that pregnant women receive necessary prenatal 
and delivery care. Increasing awareness among pregnant 
women about the risk of stillbirth and promoting the 
adoption of a healthy lifestyle are also effective ways to 
reduce the incidence of stillbirth. Studying stillbirths in 
high-altitude areas can contribute to the develop ment of 
targeted preventive measures, such as strengthening pre-
natal monitoring and improving the nutritional status of 
pregnant women. This holds significant practical impor-
tance in improving the health of pregnant women and 
newborns and achieving eugenics and child rearing goals. 
Futhermore, the research results can aerve as a scientific 
basis for policy-making, encouraging government and 
health departments to increase investment and support 
for maternal and child health services in high-altitude 
areas, and promoting regional health equity.

Taken together, this study aimed to examine the clini-
cal characteristics of stillbirths in high-altitude areas to 
provide a strategy with a more scientific and reasonable 
basis for the prevention and treatment of stillbirths in the 
high-altitude areas of China.

Data and methods
Research object
Retrospective collection of clinical data on 126 cases of 
stillbirths terminated during hospitalization at Linzhi 
People’s Hospital from January 2015 to December 2021 
(a total of 5334 pregnant women). The 126 stillbirths 
were divided into a pre stage group (n = 87, a total of 4198 
fetuses terminated during hospitalization at our hospital 
from January 2015 to December 2019) and a post stage 
group (n = 39, a total of 1136 fetuses terminated dur-
ing hospitalization at our hospital from January 2020 to 
December 2021) according to the year of occurrence. 
From the end of 2019 to the beginning of 2020, the global 
COVID-19 has occurred, which may have an impact on 
the medical care and delivery results of pregnant women. 
Therefore, the pre and post COVID-19 is taken as the 
basis for dividing the pre and post stages. This study was 
approved by the Ethics Committee of Linzhi People’s 
Hospital (2024-30). Due to the retrospective design of 
the study, the data were anonymized and collected from 
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existing records, the need for consent to participate was 
not required. This study was conducted in accordance 
with the principles of the Declaration of Helsinki.

Inclusion criteria: (1) Complies with the 2020 Ameri-
can College of Obstetricians and Gynecologists (ACOG) 
stillbirth management expert consensus diagnostic crite-
ria for stillbirths [7]: intrauterine stillbirths at ≥ 20 weeks 
of gestation, or stillbirths at an inauspicious gestational 
age with a birth weight of ≥ 350 g; (2) The clinical data is 
complete.

Exclusion criteria: (1) Embryonic arrest during preg-
nancy; (2) Those who induce labor due to severe fetal 
malformation or premature rupture of membranes that 
cannot survive.

Observation indicators
The collected indicators mainly include maternal age, 
gestational age, occupation, parity, gestational age, num-
ber of fetuses, antenatal examination results, location 
of stillbirth, history of stillbirth, history of miscarriage, 
maternal complications or complications, fetal condition, 
umbilical cord condition, placenta and fetal membrane 
condition, etc.

Statistical analysis
SPSS 27.0 was used to process the data. The measure-
ment data follows a normal distribution and is described 
using (mean and standard deviation), and analyzed using 
a two independent sample t-test; The median and inter-
quartile range [M (P25, P75)] are used to describe non 
normal distribution, and the Mann Whitney U test is 
used to test the sum of two independent sample ranks; 
Count data usage rate (%) is expressed using chi square 
test. P < 0.05 indicates that the difference is statistically 
significant.

Results
The incidence of pregnant women and stillbirths admitted 
to our hospital
From January 2015 to December 2021, our hospital 
treated a total of 5334 pregnant women. The number 
of cases treated in each year is shown in Fig.  1. Out of 
5334 postpartum women, 126 had stillbirths, accounting 
for 2.36% (126/5334); Among them, the stillbirth rate in 
the pre-stage group (January 2015 to December 2019) 
was 2.07% (87/4198), and the stillbirth rate in the later 
post-group (January 2020 to December 2021) was 3.43% 
(39/1136).

General information of stillborn pregnant women
The age range of 126 pregnant women with stillbirths was 
16–49 years old, with an average of (29.94 ± 6.25) years 
old. Comparing the general information of the pre stage 
group and the post stage group, the results showed that 
there were significant differences in gestational age and 
antenatal examination between the two groups of preg-
nant women (P < 0.05), as shown in Table 1.

Analysis of the causes of stillbirth
Among the 126 cases of stillbirth, 33 cases involved two 
or more factors is shown in Fig.  2. The main causes of 
stillbirth are maternal factors (45.28%), placental/fetal 
membrane and umbilical cord factors (28.30%), unknown 
causes (17.61%), and fetal factors (8.81%). Among mater-
nal factors, hypertension is the most common (61.11%), 
followed by severe anemia (19.44%). Among placental/
fetal membrane and umbilical cord factors, placental 
abruption has the highest proportion (68.89%). Fetal 
factors are mainly malformation (64.29%). The top five 
high-risk factors include hypertension (27.67%), placental 
abruption (19.50%), unknown cause (17.61%), severe ane-
mia (8.81%), and fetal malformation (5.66%). Compared 

Fig. 1 Number of pregnant women in different years
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with the pre-stage, the proportion of hypertensive dis-
eases decreased and the proportion of umbilical cord 
prolapse increased in the post-group, with statistical dif-
ferences (P < 0.05), as shown in Table 2.

Distribution of causes of stillbirths at different gestational 
ages
The distribution of causes of stillbirths at different ges-
tational ages is shown in Fig. 3. The causes of stillbirths 
at < 28 weeks, 28–36+ 6 weeks, and ≥ 37 weeks are mainly 
due to maternal factors, followed by placental, fetal 
membrane, and umbilical cord factors, with fetal factors 
accounting for the lowest proportion. There was no sta-
tistically significant difference in stillbirth factors among 
three groups of different gestational ages (χ2 = 3.284, 
P > 0.05).

Distribution of causes of stillbirth under different antenatal 
examination conditions
The distribution of causes of stillbirths under different 
antenatal examination conditions is shown in Fig. 4. The 
causes of stillbirths with regular, irregular, and no ante-
natal examination are mainly due to maternal factors, 
followed by placental, fetal membrane, and umbilical 
cord factors, with fetal factors accounting for the lowest 
proportion. There was no statistically significant differ-
ence in the causes of stillbirths among three groups with 
different antenatal examination conditions (χ2 = 4.435, 
P > 0.05).

Discussion
Studying stillbirths in high-altitude areas is crucial for 
developing preventive measures such as enhancing preg-
nancy monitoring and improving nutrition, which can 
help improve maternal and child health and contrib-
ute to eugenics. This study analyzed 126 stillbirth cases 
and found that 45.28% were related to maternal factors, 
28.30% to placental/fetal membrane and umbilical cord 
factors, and 17.61% had unknown causes. The global still-
birth rate target is 12‰ [2], and the 2.36% incidence rate 
in this study is relatively high, particularly the 3.43% in 
the later stage, which may be associated with the high-
altitude environment and medical conditions. This high-
lights the unique needs and challenges in preventing 
stillbirths in high-altitude regions [8]. The rise in the 
post-stage stillbirth rate may indicate a trend towards 

Table 1 General information of stillborn pregnant women
Index Total (n = 126) Pre-stage group (n = 87) Post-stage group (n = 39) t/χ2/U P
Age (years) 29.94 ± 6.25 29.37 ± 6.24 31.21 ± 6.19 1.533 0.128
Pregnancy times (times) 2.41 ± 1.33 2.38 ± 1.41 2.49 ± 1.14 0.420 0.675
Delivery times (times) 1.00(0.00,2.00) 1.00(0.00,2.00) 1.00(0.00,2.00) 1.481 0139
Gestational age (weeks) 11.400 0.003
   20 ~ 27+ 6 36(28.57) 17(19.54) 19(48.72)
   28 ~ 36+ 6 50(39.68) 38(43.68) 12(30.77)
   >37 40(31.75) 32(36.78) 8(20.51)
Location of occurrence 0.104 0.747
   In the hospital 30(23.81) 20(22.99) 10(25.64)
   Outside the hospital 96(76.19) 67(77.01) 29(74.36)
Prenatal examination statusuc 9.630 0.008
   Regular 20(15.88) 16(18.39) 4(10.26)
   Irregular 31(24.60) 27(31.04) 4(10.26)
   No production inspection 75(59.52) 44(50.57) 31(79.49)
History of spontaneous abortion 1.361 0.243
   Yes 8(6.35) 7(8.05) 1(2.56)
   No 118(93.65) 80(91.95) 38(97.44)
History of stillbirth 0.602 0.438
   Yes 6(4.76) 5(5.75) 1(2.56)
   No 120(95.24) 82(94.25) 38(97.44)
Abnormal fetal movement 0.227 0.634
   Yes 51(40.48) 34(39.08) 17(43.59)
   No 75(59.52) 53(60.92) 22(56.41)

Fig. 2 Proportion of causes of stillbirth. Note: Placental-cord factors = Pla-
cental/fetal membrane and umbilical cord factors
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Table 2 Proportion of specific causes of stillbirth in different stages
Specific Total Pre-stage group Post-stage group χ2 P
Maternal factors (n = 72)
   Hypertensive disorder complicating pregnancy 44(61.11) 36(81.82) 8(18.18) 5.159 0.023
   Pregnancy complicated with severe anemia 14(19.44) 12(85.71) 2(14.29) 2.047 0.152
   Intrahepatic cholestasis of pregnancy 7(9.72) 7(100.00) 0(0.00) 3.323 0.068
   Pregnancy complicated with syphilis 1(1.39) 1(100.00) 0(0.00) 0.452 0.501
   Pregnancy complicated with hepatitis B 4(5.56) 1(25.00) 3(75.00) 1.852 0.174
   Uterine rupture 2(2.78) 1(50.00) 1(50.00) 0.345 0.557
Fetal factors (n = 14)
   Fetal malformation 9(64.29) 4(44.44) 5(55.56) 2.745 0.098
   Fetal distress not terminated 2(14.29) 2(100.00) 0(0.00) 0.911 0.340
   Fetal growth restriction 1(7.14) 0(0.00) 1(100.00) 2.249 0.134
   Twin twin transfusion syndrome 1(0.79) 1(100.00) 0(0.00) 0.452 0.501
   Mother child blood type incompatibility 1(0.79) 1(100.00) 0(0.00) 0.452 0.501
Placental, fetal membrane, and umbilical cord factors (n = 45)
   Placental abruption 31(68.89) 23(74.19) 8(25.81) 0.509 0.475
   Placenta previa 3(6.67) 1(33.33) 2(66.67) 1.834 0.176
   Premature rupture of membranes without amniotic fluid 6(13.33) 3(50.00) 3(50.00) 1.069 0.301
   Umbilical cord prolapse 4(8.89) 0(0.00) 4(100.00) 9.216 0.002
   Umbilical cord torsion 1(2.22) 0(0.00) 1(100.00) 2.249 0.134
   Unknown or other reason (n = 28) 28(22.22) 18(64.29) 10(35.71) 0.382 0.537

Fig. 4 Distribution of causes of stillbirth in different antenatal examination situations

 

Fig. 3 Distribution of causes of stillbirths at different gestational ages. Note: Placental-cord factors = Placental/fetal membrane and umbilical cord factors
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centralized treatment for critically ill patients, revealing 
disparities in the allocation of medical resources and the 
need for early intervention. Subsequently, based on these 
findings, this study will divide the study subjects into pre-
stage and post-stage groups, and further explore the spe-
cific clinical characteristics of stillbirths in high-altitude 
areas and strategies to reduce their incidence through 
targeted interventions.

Related studies have demonstrated that the occurrence 
of stillbirth is associated with maternal factors, including 
age, gestational age, parity, and a history of miscarriage 
and stillbirth, which are more prevalent [9–11]. Clini-
cally, it is believed that the optimal reproductive period 
for women is before the age of 35, and after the age of 
35, it is considered advanced maternal age [12]. As age 
increases, the quality of eggs may gradually decline, 
potentially leading to abnormal development of fertilized 
eggs or embryos, and thereby increasing the risk of still-
birth. Hogue et al. [13] noted that the risk of stillbirth is 
higher for parents with one or both unemployed, which 
may be associated with factors such asfinancial pressure, 
mental stress, and living environment. Additionally, stud-
ies have shown that the stillbirth rate at 42 weeks is sig-
nificantly higher than at 37 weeks [14]. Furthermore, this 
study found significant differences in gestational age and 
prenatal check ups between the pre-stage group and the 
post-stage group, with the post-stage group exhibiting 
a shorter gestational age and a higher proportion of no 
prenatal check ups compared to the pre-stage group. This 
may be related to genetic, environmental, and socio-eco-
nomic factors. It is evident that the occurrence of still-
birth may be influenced by a variety of factors.

The main causes of stillbirth include maternal factors, 
fetal factors, placenta issues, fetal membranes, and the 
umbilical cord, with each factor capable of acting alone 
or in combination. Approximately 50% of stillbirths are 
caused by intrauterine hypoxia, and maternal factors – 
such as gestational hypertension, anemia, cholestasis, 
and syphilis – are among the important causes of fetal 
hypoxia [15]. The primary maternal factors contribut-
ing to stillbirth are gestational hypertension, which can 
cause uterine artery spasm, leading to placental dysfunc-
tion, fetal ischemia and hypoxia, ultimately resulting in 
fetal death in the uterus [16, 17]. In this study, the lead-
ing cause of stillbirth was maternal factors (account-
ing for 45.28%), with gestational hypertension being the 
main high-risk factor, aligning with previous research 
findings. Fetal factors, including genetic issues, chromo-
somal abnormalities, structural anomalies and metabolic 
diseases may also lead to stillbirth [18]. Korteweg et al. 
[19] discovered that fetal malformation is a significant 
factor in stillbirth, with an incidence rate exceeding 10%. 
The rate of chromosomal aberrations in cases without 
visible malformations is 4.6%. Some autosomal recessive 

abnormalities are closely associated with to adverse preg-
nancy outcomes, such as spontaneous abortion, stillbirth, 
and intrauterine growth restriction [20]. In this study, 
there were 14 cases (8.81%) of fetal stillbirths due to fetal 
factors, with fetal malformation being the primary cause, 
in agreement with earlier research. Darouich et al. [21] 
found that placental abnormalities are also a significant 
factor in stillbirth. This study identified 31 cases of intra-
uterine stillbirth caused by placental abruption, account-
ing for 19.50%. Placental abruption typically has a rapid 
onset, lacks obvious symptoms, and progresses quickly. 
When the area of placental abruption exceeds half, it can 
cause result in death and should be treated with urgency 
[22].

Fetal membranes and umbilical cord factors are 
another important factor leading to intrauterine hypoxia 
in fetuses. Amniotic fluid is a crucial component of the 
fatus’s living environment within the mother’s body, play-
ing a vital role in buffering, protecting, and providing 
nutrition to the fetus [23]. After the premature rupture 
of membranes, amniotic fluid begins to leak, resulting in 
a decrease in its volume. When the amniotic fluid vol-
ume decreases significantly, the fetus may suffer intra-
uterine distress or even death due to external pressure 
or limited mobility. In this study, there were 6 cases of 
stillbirth caused by premature rupture of membranes 
without amniotic fluid, accounting for 3.77%. Umbili-
cal cord factors primarily include umbilical cord pro-
lapse and torsion. Stillbirth caused by umbilical cord 
torsion may result form excessive twisting of the cord, 
leading to necrosis near the fetal umbilical wheel, caus-
ing to vascular occlusion or thrombosis, and resulting in 
fetal death due to interrupted blood flow [24]. Stillbirth 
is a catastrophic event, with approximately 20% of cases 
having no clear cause [25]. These unexplained stillbirths 
not only cause profound emotional, social, and spiritual 
distress but may also lead parents to worry about future 
pregnancies and opt not to reproduce again. In this study, 
nearly 17.61% of stillbirths had unknown causes of death. 
Related studies have shown that physical anatomy can 
determine the cause of 70% of “unexplained stillbirths” 
[26]. However, due to traditional beliefs of pregnant 
women, complex procedures, and expensive examina-
tion fees, most pregnant women choose to forego such 
examinations, resulting in extremely low rates of autopsy, 
fetal tissue chromosome testing, and other diagnostic 
procedures.

Stormdal’s study [27] indicates that the causes of still-
birth differ across various gestational ages. In full-term 
individuals (before 37 weeks), the primary causes of 
stillbirth are placental and maternal factors, whereas in 
full-term individuals (after 37 weeks), the primary causes 
are infection and umbilical cord factors. The study found 
that, irrespective of gestational age, maternal factors are 
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the leading cause of stillbirth, followed by placental and 
umbilical cord factors, with fetal factors being the least 
prevalent. However, the discrepancies in the causes of 
stillbirths at different gestational weeks are not statisti-
cally significant and may be associated with the small 
sample size and unique conditions in high-altitude areas. 
Additionally, the acceptance of prenatal care by pregnant 
women may differ due to geographical and cultural varia-
tions, potentially influencing the significance of stillbirth 
causes among different gestational age groups. Future 
research should be carried out in a broader population 
to more accurately elucidate the relationship between 
gestational age and stillbirth causes, and further investi-
gate the impact of socio-cultural factors and healthcare 
services on maternal health. As gestational age advances, 
the development of the fetus must be closely monitored. 
Pregnant women in mid pregnancy may face risks such 
as placental dysfunction, fetal abnormalities, or mater-
nal diseases. Physiological changes during pregnancy, 
including alterations in the endocrine and immune sys-
tems, may also impact the fetus. Therefore, comprehend-
ing the causes of stillbirths at different gestational ages is 
vital for devising, preventive strategies, raising maternal 
health awareness, and ensuring fetal well-being. Pregnant 
women should undergo regular prenatal check ups to 
promptly identify and manage potential risk factors. The 
results of this study indicate that the primary cause of 
stillbirth in pregnant women, regardless of whether they 
have regular, irregular, or no prenatal check ups is mater-
nal factors. This is followed by placental and umbilical 
cord issues, with fetal factors being the least common. 
Multiple studies have also demonstrated that increasing 
the frequency of prenatal check ups is associated with a 
reduced the risk of premature birth, stillbirth, and neona-
tal mortality [28–30]. Regular prenatal check ups, includ-
ing ultrasound and blood tests, enable doctors to detect 
and manage risks such as fetal abnormalities and chronic 
diseases in pregnant women at an early stage, which is 
vital for preventing stillbirth. Some pregnant women 
may not undergo timely or comprehensive prenatal check 
ups, potentially leading to overlooked risks. Therefore, 
emphasizing the importance of prenatal check-ups and 
ensuring that they are both timely and comprehensive is 
essential for safeguarding maternal and infant health.

Conclusion
This study analyzed 126 cases of stillbirths in high-alti-
tude areas and found that they were mainly related to 
maternal factors such as gestational hypertension and 
anemia, and some of the causes were unknown. The 
results emphasize the importance of pre pregnancy and 
prenatal care, as maternal factors are the main cause 
of stillbirth regardless of gestational age and antenatal 
examination status. The study provides a scientific basis 

for prevention strategies and suggests reducing the risk 
of stillbirth, improving pregnancy outcomes, and pro-
moting maternal and child health by improving preg-
nancy monitoring, optimizing resource allocation, and 
enhancing self-management abilities of pregnant women.

Research limitations
This study proposes prevention strategies such as 
strengthening prenatal monitoring and improving nutri-
tion for stillbirths in high-altitude areas. However, 
research has certain limitations. Firstly, the data source 
of this study mainly relies on hospital records. Although 
the annual reports of maternal and child health collected 
by various levels of maternal and child health institutions 
provide a certain range of statistical information on still-
births and perinatal infants, there may be underreport-
ing of these data, which affects the accuracy of stillbirth 
incidence. Furthermore, the limitation of the study is that 
critically ill pregnant women tend to concentrate at the 
municipal people’s hospital for delivery in the post-stage, 
which may lead to a higher statistical rate of stillbirth in 
the post-stage. This referral model may reflect the uneven 
allocation of medical resources and the need for early 
identification and intervention of risk factors for still-
birth. In addition, due to limitations in data sources, this 
study may not fully reflect the latest trends in stillbirth 
rates (2022–2025). Therefore, we suggest including more 
years of data in subsequent studies to more accurately 
assess changes in stillbirth rates and their related factors.

Acknowledgements
Not applicable.

Author contributions
YBH: Conceived and designed the research, conducted experiments, and 
analyzed data. Drafted and revised the manuscript critically for important 
intellectual content. WJF, XXX: Contributed to the acquisition, analysis, and 
interpretation of data. Provided substantial intellectual input during the 
drafting and revision of the manuscript. DHY: Participated in the conception 
and design of the study. Played a key role in data interpretation and 
manuscript preparation. All authors have read and approved the final version 
of the manuscript.

Funding
Not applicable.

Data availability
The data that support the findings of this study are available from the 
corresponding author, upon reasonable request.

Declarations

Ethics approval and consent to participate
This study was approved by the Ethics Committee of Linzhi People’s Hospital 
(2024-30). Due to the retrospective design of the study, the data were 
anonymized and collected from existing records, the need for consent to 
participate was not required. This study was conducted in accordance with 
the principles of the Declaration of Helsinki.



Page 8 of 9Huang et al. BMC Pregnancy and Childbirth          (2025) 25:576 

Consent for publication
The manuscript has neither been previously published nor is under 
consideration by any other journal. The authors have all approved the content 
of the paper.

Competing interests
The authors declare no competing interests.

Received: 13 August 2024 / Accepted: 29 April 2025

References
1. Dolanc Merc M, Peterlin B, Lovrecic L. The genetic approach to stillbirth: A 

»systematic review«. Prenat Diagn. 2023;43(9):1220–1228.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 
0 0 2  / p  d . 6 3 5 4. Epub 2023 May 11. PMID: 37072878.

2. Hug L, You D, Blencowe H, Mishra A, Wang Z, Fix MJ, Wakefield J, Moran 
AC, Gaigbe-Togbe V, Suzuki E, Blau DM, Cousens S, Creanga A, Croft T, Hill 
K, Joseph KS, Maswime S, McClure EM, Pattinson R, Pedersen J, Smith LK, 
Zeitlin J, Alkema L. UN Inter-agency group for child mortality Estimation and 
its core stillbirth Estimation group. Global, regional, and National estimates 
and trends in stillbirths from 2000 to 2019: a systematic assessment. Lancet. 
2021;398(10302):772–85.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 0 1 6  / S  0 1 4 0 - 6 7 3 6 ( 2 1 ) 0 1 1 1 2 - 0. 
PMID: 34454675; PMCID: PMC8417352.

3. Zhu J, Zhang J, Xia H, Ge J, Ye X, Guo B, Liu M, Dai L, Zhang L, Chen L, Wang Y, 
Wang X, Liu H, Chen C, Wang Y, Wang G, Cai M, Yang X, Li F, Fan C, Ruan Y, Yu 
L, Zhang R, Xu H, Zhang J, Ma X, Yuan D, Zhu Y, Wang D, Betran AP, Qi H, Duan 
T, Zhang J. China labor and delivery survey. Stillbirths in China: a nationwide 
survey. BJOG. 2021;128(1):67–76.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 1 1 1  / 1  4 7 1 - 0 5 2 8 . 1 6 4 5 8. 
Epub 2020 Sep 2. PMID: 32770714; PMCID: PMC7754392.

4. Tan Y, Yang Y, Zhang Y, Peng C, Zhang Y, He M, Peng A. Prenatal ambient 
air pollutants exposure and the risk of stillbirth in Wuhan, central of China. 
Environ Res. 2023;228:115841.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 0 1 6  / j  . e n  v r e  s . 2 0  2 3  . 1 1 5 8 4 1. 
Epub 2023 Apr 5. PMID: 37028538.

5. Ma R, Zou L. Stillbirth trends by maternal sociodemographic characteristics 
among a large internal migrant population in Shenzhen, China, over a 
10-year period: a retrospective study. BMC Public Health. 2022;22(1):325.  
h t t p  s : /  / d o i  . o  r g /  1 0 .  1 1 8 6  / s  1 2 8 8 9 - 0 2 2 - 1 2 7 3 4 - 8. PMID: 35172785; PMCID: 
PMC8848954.

6. Wu Y, Pan J, Han D, Li L, Wu Y, Liao R, Liu Z, You D, Chen P, Wu Y. Ethnic dispari-
ties in stillbirth risk in Yunnan, China: a prospective cohort study, 2010–2018. 
BMC Public Health. 2021;21(1):136.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 1 8 6  / s  1 2 8 8 9 - 0 2 0 - 1 0 1 0 
2 - y. PMID: 33446168; PMCID: PMC7807874.

7. American College of Obstetricians and Gynecologists; Society for Maternal-
Fetal Medicine in collaboration with; Metz TD, Berry RS, Fretts RC, Reddy UM, 
Turrentine MA. Obstetric Care Consensus #10: Management of Stillbirth: 
(Replaces Practice Bulletin Number 102, March 2009). Am J Obstet Gynecol. 
2020;222(3):B2–B20.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 0 1 6  / j  . a j o g . 2 0 2 0 . 0 1 . 0 1 7. Epub 2020 
Jan 29. PMID: 32004519.

8. Lawn JE, Blencowe H, Waiswa P, Amouzou A, Mathers C, Hogan D, Flenady 
V, Frøen JF, Qureshi ZU, Calderwood C, Shiekh S, Jassir FB, You D, McClure 
EM, Mathai M, Cousens S. Lancet ending preventable stillbirths series study 
group; lancet stillbirth epidemiology investigator group. stillbirths: rates, risk 
factors, and acceleration towards 2030. Lancet. 2016;387(10018):587–603.  
h t t p  s : /  / d o i  . o  r g /  1 0 .  1 0 1 6  / S  0 1 4 0 - 6 7 3 6 ( 1 5 ) 0 0 8 3 7 - 5. Epub 2016 Jan 19. PMID: 
26794078.

9. Carter EB, Stockburger J, Tuuli MG, Macones GA, Odibo AO, Trudell AS. 
Large-for-gestational age and stillbirth: is there a role for antenatal testing? 
Ultrasound Obstet Gynecol. 2019;54(3):334–7.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 0 0 2  / u  o g . 2 0 
1 6 2. Epub 2019 Aug 6. PMID: 30353961; PMCID: PMC7543666.

10. D’Ambrosi F, Ruggiero M, Cesano N, Di Maso M, Cetera GE, Tassis B, Carbone 
IF, Ferrazzi E. Risk of stillbirth in Singleton fetuses with advancing gestational 
age at term: A 10-year experience of late third trimester prenatal screen-
ings of 50,000 deliveries in a referral center in Northern Italy. PLoS ONE. 
2023;18(2):e0277262.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 3 7 1  / j  o u r  n a l  . p o n  e .  0 2 7 7 2 6 2. PMID: 
36812250; PMCID: PMC9946230.

11. Feleke BE, Feleke TE, Nigussie AA, Misgan E. The effects of stillbirth and 
abortion on the next pregnancy: a longitudinal study. BMC Womens 

Health. 2021;21(1):340.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 1 8 6  / s  1 2 9 0 5 - 0 2 1 - 0 1 4 8 5 - 0. PMID: 
34563190; PMCID: PMC8464111.

12. McKeough R, Blanchard C, Piccinini-Vallis H. Pregnant and postpartum 
women’s perceptions of barriers to and enablers of physical activity during 
pregnancy: A qualitative systematic review. J Midwifery Womens Health. 
2022;67(4):448–62.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 1 1 1  / j  m w h . 1 3 3 7 5. Epub 2022 May 27. 
PMID: 35621324.

13. Hogue CJ. Invited Commentary: Preventable Pregnancy Loss Is a Public 
Health Problem. Am J Epidemiol. 2016;183(8):709–12.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 0 9 3  
/ a  j e / k w w 0 0 4. Epub 2016 Mar 23. PMID: 27009345.

14. Razaz N, Muraca GM, Fink K, Boutin A, John S, Lisonkova S, Stephansson O, 
Cnattingius S, Joseph KS. Time of delivery among low-risk women at 37–42 
weeks of gestation and risks of stillbirth and infant mortality, and long-term 
neurological morbidity. Paediatr Perinat Epidemiol. 2022;36(4):577–87.  h t t p  
s : /  / d o i  . o  r g /  1 0 .  1 1 1 1  / p  p e . 1 2 8 6 8. Epub 2022 Mar 4. PMID: 35244233; PMCID: 
PMC9314589.

15. Patel O, Pradhan P, Das P, Mishra SK. Placental pathology and maternal risk 
factors for stillbirth: A Case-Control study. Cureus. 2023;15(5):e39339.  h t t p  s : /  / 
d o i  . o  r g /  1 0 .  7 7 5 9  / c  u r e u s . 3 9 3 3 9. PMID: 37351240; PMCID: PMC10284312.

16. Yang W, Wang L, Tian T, Liu L, Jin L, Liu J, Ren A. Maternal hypertensive disor-
ders in pregnancy and risk of hypoxic-ischemia encephalopathy. J Matern 
Fetal Neonatal Med. 2021;34(11):1754–62. Epub 2019 Aug 4. PMID: 31331218.

17. Del Pozzo J, Kouba I, Alvarez A, O’Sullivan-Bakshi T, Krishnamoorthy K, Blitz MJ. 
Environmental justice index and adverse pregnancy outcomes. AJOG Glob 
Rep. 2024;4(1):100330.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 0 1 6  / j  . x a g r . 2 0 2 4 . 1 0 0 3 3 0. PMID: 
38586614; PMCID: PMC10994970.

18. Abate M, Arefaynie M, Muche A, Molla A, Wodajo S, Temesgen K, Fentaw Z, 
Tefera Z, Habtewold TD. The effect of maternal age on still birth in Africa: A 
systematic review and meta-analysis. Health Sci Rep. 2024;7(5):e2105.  h t t p  s : /  / 
d o i  . o  r g /  1 0 .  1 0 0 2  / h  s r 2 . 2 1 0 5. PMID: 38784246; PMCID: PMC11111610.

19. Korteweg FJ, Gordijn SJ, Timmer A, Erwich JJ, Bergman KA, Bouman K, Ravise 
JM, Heringa MP, Holm JP. The Tulip classification of perinatal mortality: intro-
duction and multidisciplinary inter-rater agreement. BJOG. 2006;113(4):393–
401.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 1 1 1  / j  . 1 4  7 1 -  0 5 2 8  . 2  0 0 6 . 0 0 8 8 1 . x. PMID: 16553651.

20. Pinheiro RL, Areia AL, Mota Pinto A, Donato H. Advanced maternal 
age: adverse outcomes of pregnancy, A Meta-Analysis. Acta Med Port. 
2019;32(3):219–26.  h t t p  s : /  / d o i  . o  r g /  1 0 .  2 0 3 4  4 /  a m p . 1 1 0 5 7. Epub 2019 Mar 29. 
PMID: 30946794.

21. Darouich S, Masmoudi A. Value of placental examination in the diagnostic 
evaluation of stillbirth. Fetal Pediatr Pathol. 2022;41(4):535–50.  h t t p  s : /  / d o i  . o  r g 
/  1 0 .  1 0 8 0  / 1  5 5 1  3 8 1  5 . 2 0  2 0  . 1 8 5 0 9 5 2. Epub 2020 Dec 2. PMID: 33263451.

22. Sun C, Groom KM, Oyston C, Chamley LW, Clark AR, James JL. The placenta 
in fetal growth restriction: What is going wrong? Placenta. 2020;96:10–18.  
h t t p  s : /  / d o i  . o  r g /  1 0 .  1 0 1 6  / j  . p l  a c e  n t a .  2 0  2 0 . 0 5 . 0 0 3. Epub 2020 May 11. PMID: 
32421528.

23. Pospiech K, Czajkowski K. Amniotic fluid lactate level as a diagnostic tool 
for prolonged labour. J Mother Child. 2020;24(3):3–7.  h t t p  s : /  / d o i  . o  r g /  1 0 .  3 4 
7 6  3 /  j m o  t h e  r a n d  c h  i l d  . 2 0  2 0 2 4  0 3  . 2 0 2 7 . d - 2 0 - 0 0 0 1 1. PMID: 33470958; PMCID: 
PMC8258834.

24. Hammad IA, Blue NR, Allshouse AA, Silver RM, Gibbins KJ, Page JM, Golden-
berg RL, Reddy UM, Saade GR, Dudley DJ, Thorsten VR, Conway DL, Pinar H, 
Pysher TJ, NICHD Stillbirth Collaborative Research Network Group. Umbilical 
Cord Abnormalities Stillb Obstet Gynecol. 2020;135(3):644–52.  h t t p  s : /  / d o i  . o  r g 
/  1 0 .  1 0 9 7  / A  O G .  0 0 0  0 0 0 0  0 0  0 0 0 3 6 7 6. PMID: 32028503; PMCID: PMC7036034.

25. Branco SQ, Batra G, Petts G, Hancock A, Kerby A, Brady CA, Heazell AEP. 
Cardiac ion channels associated with unexplained stillbirth - an immunohis-
tochemical study. J Perinat Med. 2022;50(6):777–785.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 5 1 5  / 
j  p m - 2 0 2 2 - 0 2 2 7. PMID: 35731905.

26. Lewis C, Hill M, Arthurs OJ, Hutchinson C, Chitty LS, Sebire NJ. Factors 
affecting uptake of postmortem examination in the prenatal, perinatal and 
paediatric setting. BJOG. 2018;125(2):172–81.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 1 1 1  / 1  4 7 1 - 0 
5 2 8 . 1 4 6 0 0. Epub 2017 Mar 21. PMID: 28190300; PMCID: PMC5763339.

27. Stormdal BH, Hulthen Varli IA, Kublickas M, et al. Causes of stillbirth at differ-
ent gestational ages in Singleton pregnancies[J]. Acta Obstet Gynecol Scand. 
2013;93(1):86–92.

28. Liu A, Zhang R, Li Z, Qu P, Zhao Y, Yan H. [Incidence of low birth weight 
among single live birth neonates and influencing factors in Shaanxi]. Zhong-
hua Liu Xing Bing Xue Za Zhi. 2015;36(11):1244–8. Chinese. PMID: 26850244.

https://doi.org/10.1002/pd.6354
https://doi.org/10.1002/pd.6354
https://doi.org/10.1016/S0140-6736(21)01112-0
https://doi.org/10.1111/1471-0528.16458
https://doi.org/10.1016/j.envres.2023.115841
https://doi.org/10.1186/s12889-022-12734-8
https://doi.org/10.1186/s12889-022-12734-8
https://doi.org/10.1186/s12889-020-10102-y
https://doi.org/10.1186/s12889-020-10102-y
https://doi.org/10.1016/j.ajog.2020.01.017
https://doi.org/10.1016/S0140-6736(15)00837-5
https://doi.org/10.1016/S0140-6736(15)00837-5
https://doi.org/10.1002/uog.20162
https://doi.org/10.1002/uog.20162
https://doi.org/10.1371/journal.pone.0277262
https://doi.org/10.1186/s12905-021-01485-0
https://doi.org/10.1111/jmwh.13375
https://doi.org/10.1093/aje/kww004
https://doi.org/10.1093/aje/kww004
https://doi.org/10.1111/ppe.12868
https://doi.org/10.1111/ppe.12868
https://doi.org/10.7759/cureus.39339
https://doi.org/10.7759/cureus.39339
https://doi.org/10.1016/j.xagr.2024.100330
https://doi.org/10.1002/hsr2.2105
https://doi.org/10.1002/hsr2.2105
https://doi.org/10.1111/j.1471-0528.2006.00881.x
https://doi.org/10.20344/amp.11057
https://doi.org/10.1080/15513815.2020.1850952
https://doi.org/10.1080/15513815.2020.1850952
https://doi.org/10.1016/j.placenta.2020.05.003
https://doi.org/10.1016/j.placenta.2020.05.003
https://doi.org/10.34763/jmotherandchild.20202403.2027.d-20-00011
https://doi.org/10.34763/jmotherandchild.20202403.2027.d-20-00011
https://doi.org/10.1097/AOG.0000000000003676
https://doi.org/10.1097/AOG.0000000000003676
https://doi.org/10.1515/jpm-2022-0227
https://doi.org/10.1515/jpm-2022-0227
https://doi.org/10.1111/1471-0528.14600
https://doi.org/10.1111/1471-0528.14600


Page 9 of 9Huang et al. BMC Pregnancy and Childbirth          (2025) 25:576 

29. Christou A, Mbishi J, Matsui M, Beňová L, Kim R, Numazawa A, Iwamoto 
A, Sokhan S, Ieng N, Delvaux T. Stillbirth rates and their determinants in a 
National maternity hospital in Phnom Penh, Cambodia in 2017–2020: a 
cross-sectional assessment with a nested case-control study. Reprod Health. 
2023;20(1):157.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 1 8 6  / s  1 2 9 7 8 - 0 2 3 - 0 1 7 0 3 - y. PMID: 37865789; 
PMCID: PMC10590507.

30. Dresang L, Vellardita L. Should antenatal testing be performed in patients 
with a pre-pregnancy BMI ≥ 35? J Fam Pract. 2023;72(2):95–96.  h t t p s :   /  / d o  i .  o r  g  
/  1 0  . 1 2  7  8  8 /  j f p . 0 5 6 0. PMID: 36947787.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://doi.org/10.1186/s12978-023-01703-y
https://doi.org/10.12788/jfp.0560
https://doi.org/10.12788/jfp.0560

	Clinical analysis of 126 cases of stillbirth in high-altitude areas
	Abstract
	Introduction
	Data and methods
	Research object
	Observation indicators
	Statistical analysis

	Results
	The incidence of pregnant women and stillbirths admitted to our hospital
	General information of stillborn pregnant women
	Analysis of the causes of stillbirth
	Distribution of causes of stillbirths at different gestational ages
	Distribution of causes of stillbirth under different antenatal examination conditions

	Discussion
	Conclusion
	Research limitations

	References


