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Pregnancy stress in women at high risk of preeclampsia with their anxiety, depression, self-management capacity: a cross-sectional study
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Introduction: Many studies suggest that psychological factors are intrinsically connected to the onset of preeclampsia. However, there are no relevant surveys on the psychological situation of this population. The aims of our study were to investigating the causes and prevalence of pregnancy stress in individuals at high risk of preeclampsia; exploring the correlation between pregnancy stress and anxiety, depression, and self-management capacity in this group. Our study provided evidence for the development of effective clinical management strategies and related psychological care for women at high risk of preeclampsia.

Methods: A cross-sectional survey was conducted on women at high risk of preeclampsia who came to Jiangnan University Hospital’s obstetrics outpatient clinic for antenatal care. Sociodemographic and obstetric-related characteristics, Pregnancy Stress Rating Scale (PSRS), Self-rating anxiety scale (SAS), Self-rating depression scale (SDS), Self-rating Questionnaire of Healthcare Management for Pregnancy (SQHMP) were included in this study. Data analysis covered descriptive statistics, univariate analysis, Spearman’s rank correlation, and multiple linear regression analysis.

Results: A total of 138 pregnant women at high risk of preeclampsia were enrolled in the study. Univariate analysis showed significant relationships between intergenerational relations (with mothers-in-law), pregnancy intention, and desired mode of delivery among pregnancy stress (p < 0.001). Median (IQR) scores were: PSRS 0.283 (0.133, 0.542), SAS 38.750 (32.500, 45.000), SDS 41.250 (33.750, 50.000), SQHMP 43.000 (35.000, 53.250). The score of Spearman’s rank correlation showed that pregnancy stress was positively correlated with anxiety, depression, and self-management capacity, respectively (r = 0.465, p < 0.001), (r = 0.437, p < 0.001), and (r = 0.585, p < 0.001). Multiple linear regression analysis showed that desired mode of delivery, anxiety, and self-management capacity were the main predictors of pregnancy stress.

Conclusion: The findings emphasize the need to focus on pregnancy stress in women at high risk of preeclampsia, especially those have presented higher levels of anxiety, depression, and self-management capacity. Based on these variables, healthcare professionals should increase screening for mental health in pregnant women at high risk of preeclampsia as well as provide additional psychological care.
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1 Introduction

Preeclampsia is a serious pregnancy-specific condition characterized by new-onset hypertension and proteinuria after 20 weeks of gestation (Rana et al., 2020). It is estimated to affect approximately 2–8% of pregnancies worldwide (Gatford et al., 2020). In addition to raising the maternal risk of eclampsia, HELLP syndrome, and multi-organ dysfunction, preeclampsia can cause fetal growth restriction (FGR), preterm birth, and intrauterine fetal demise (Ives et al., 2020). However, to date, no single pathophysiology can have been able to explain the emergence of preeclampsia (Phipps et al., 2019). As the traditional medical care paradigm shifts, there is a growing emphasis on the role of maternal psychosocial factors in the prevention, treatment and regression of the disease (Freiberger et al., 2022). Previous research suggests that psychological factors are intrinsically connected to the onset of preeclampsia (Krishnamurti et al., 2019; Traylor et al., 2020).

Along with the physiological changes, pregnant women also face alterations in their social, economic, familial, and personal roles. This makes them particularly vulnerable to psychological changes and mood swings, ultimately leading to pregnancy stress (Wang et al., 2023; Heberlein et al., 2016; Niela-Vilen et al., 2023). Literature suggested that almost 80% of pregnant women both at home and abroad experienced varying levels of pregnancy stress (Na et al., 2022). Research on pregnancy stress in China has developed relatively later compared with Western countries, with significant regional variations in stress levels among pregnant women (Caiyun et al., 2020). As an economically developed city in the Yangtze River Delta region, Wuxi exposes women of childbearing age to characteristic urban stressors including work–family conflicts and high living costs (Shuxiu, 2021). Notably, studies have reported that the prevalence of preeclampsia in metropolitan areas in southern China ranges from 4.4 to 5.57%, which is at a high level both at home and abroad (Gatford et al., 2020; Caixia et al., 2019). Pregnant women are prone to anxiety and depression due to the numerous stressors they encounter (Delagneau et al., 2023). A survey of primiparous women showed that higher levels of psychological stress were associated with more anxiety and depression during pregnancy (Hang et al., 2017). Pregnant complications such as habitual abortion, gestational hypertension, and preterm labor may become more common if negative emotions persist (Bernard et al., 2019). In a meta-analysis by Shay et al. (2020), the results revealed that there was a 40% increased risk of preeclampsia among women who suffered adverse mood at any time during pregnancy. Another research reported that both pregnancy stress and risk factors for preeclampsia accounted for developing preeclampsia in a synergistic manner (Giurgescu et al., 2015; Yu et al., 2013). Especially in recent years, neuropsychoimmunological mechanisms explaining the causal relationship between stress and preeclampsia are becoming a topic of active research (Buglione-Corbett et al., 2018). Psychological stress during pregnancy induces sympathetic arousal and activation of the hypothalamic–pituitary–adrenal axis, which may promote endothelial dysfunction and increased inflammatory activity (László et al., 2013), finally leading to the occurrence of preeclampsia.

Preeclampsia management remains clinically challenging. Current interventions focus on intensive monitoring (blood pressure, proteinuria, organ function) and symptomatic treatment to prolong gestation safely (Amaral et al., 2017). Definitive treatment requires pregnancy termination, often necessitating iatrogenic preterm delivery when maternal-fetal risks escalate (Dimitriadis et al., 2023; Smith et al., 2020). As modifiable risk factors, psychosocial stressors (especially pregnancy stress, anxiety, and depression) and self-management capacity warrant further investigation regarding their association with preeclampsia development (Ngene and Moodley, 2024; Bosquet Enlow et al., 2021). In the past, more attentions have been paid to women who have already experienced preeclampsia than to those who are more likely to get preeclampsia. Moreover, there has not been much research done on quantifying and evaluating the psychological conditions associated with those at high risk of preeclampsia (Rahnemaei et al., 2020). Behavioral interventions during pregnancy may affect maternal stress and mental health (Bosquet Enlow et al., 2021). Several studies have highlighted the importance of personal self-management for improving preeclampsia awareness and some pregnancy outcomes in pregnant women at high risk for preeclampsia (Alnuaimi et al., 2020; Moulaei et al., 2021; Endeshaw et al., 2015). However, whether the positive effects caused by self-management are related to pregnancy stress, anxiety, and depression remains to be explored.

In conclusion, the aims of our study were to investigating the causes and prevalence of pregnancy stress in individuals at high risk of preeclampsia; exploring the correlation between pregnancy stress and anxiety, depression, and self-management capacity in this group. Having a thorough understanding of these factors supports the creation of clinical management plans and related psychological services. This encourages multifaceted prevention of unfavorable pregnancy outcomes.



2 Materials and methods


2.1 Study setting and participants

A cross-sectional relational design was used in this study. From May 2023 to August 2024, we looked into the women at high risk of preeclampsia before 20 weeks of pregnancy and came to obstetrical outpatient clinic affiliated Hospital of Jiangnan University in Wuxi City, Jiangsu Province, China, for antenatal care. The inclusion criteria for women were: any one high-risk factor or any two intermediate-risk factors (Yao Tang and Li, 2022). High risk factors: prior preeclampsia, chronic hypertension, pregestational diabetes mellitus, chronic renal disease, antiphospholipid syndrome, systemic lupus erythematosus, pregestational body mass index (BMI) ≥ 30 kg/m2, receipt of assisted reproduction; intermediate risk factors: previous pregnancies complicated by FGR, placental abruption, stillbirth, and multiple pregnancies, age ≥ 40 years, primiparous labor. Exclusion criteria: someone with communication, hearing, and intellectual challenges who refuse to work together. Based on the parameters of previous related studies (Tuxunnjiang et al., 2022) r = 0.278, 1-β = 0.9, the sample size was calculated to be 131 pregnant women using G power 3.1 software, which was further expanded by 5% considering invalid questionnaires at the time of sample retrieval. The estimation showed that the inclusion of at least 138 pregnant women at high risk of preeclampsia fulfilled this investigation. The detailed recruitment process was shown in Figure 1.

[image: Figure 1]

FIGURE 1
 Participant recruitment flowchart.




2.2 Ethical consideration

This study was approved by the Ethics Committee of the Affiliated Hospital of Jiangnan University (LS2024302) and the informed consent of the pregnant women has been obtained. The study was conducted in accordance with the guidelines of the Declaration of Helsinki.



2.3 Data collection

Before data collection, all researchers received standardized training. Using established protocols, they explained the study and obtained informed consent before conducting face-to-face interviews to ensure consistent questionnaire administration and interpretation. The data collection method was a combination of electronic medical record review and a paper questionnaire survey. Questionnaires were distributed and returned on the spot 150 questionnaires were handed out during the survey’s May to August 2024 period. Twelve of these were excluded from the analysis due to dropping out (Freiberger et al., 2022) and incomplete data (Traylor et al., 2020), leaving 138 questionnaires for final analysis.



2.4 Measures


2.4.1 Sociodemographic and obstetric-related characteristics

Age, education, residence, employment status, monthly per capita household income (RMB, renminbi, Chinese yuan), marital relationships and intergenerational relations (with mothers-in-law), sleep situation, pregnancy intention, and desired mode of delivery were all gathered using a self-designed questionnaire. Others were collected through medical records.



2.4.2 Pregnancy stress rating scale (PSRS)

The Pregnancy Stress Rating Scale (PSRS) is a self-reported assessment tool created in 1983 by Chen, a Chinese researcher from Taiwan. It gauges prenatal stress in expectant mothers (Chen, 2015). Four dimensions are represented by the scale: (a) parental role identification; (b) mother and child health and safety; (c) changes in body size and physical activity; and (d) additional stressors. The PSRS consists of 30 items, and the scale score = actual total pregnancy stress score/ number of all entries. Higher scores correspond to higher levels of pregnancy stress. With 0.000 for no stress, 0.001–1.000 for mild stress, 1.001–2.000 for moderate stress and 2.001–3.000 for severe stress (Tang et al., 2019). Prior research has demonstrated the scale’s validity in Chinese women (Cronbach’s α = 0.936–0.946) (Gao et al., 2023). The Cronbach’s alpha for the PSRS in this study was 0.939.



2.4.3 Self-rating anxiety scale (SAS)

The 20-item Self-Rating Anxiety Scale (SAS) was compiled by American doctor Zung (1971). The SAS is a self-reported assessment tool. Its total score can be as low as 0 and as high as 100, with the standardized score being the sum of the scores on the 20 items multiplied by 1.25. Based on the Chinese SAS criteria, which represent the subjective emotions of those who are prone to anxiety, a cut-off point for anxiety was established at a total score of 50. As the score increases, the anxiety increases. The cut-offs for the SAS standard scores were defined as: <50, no anxiety; 50–59, minimal to mild anxiety; 60–69, moderate to marked anxiety, >70, severe anxiety (Zhou et al., 2022). The Cronbach’s alpha for the SAS in this study was 0.705.



2.4.4 Self-rating depression scale (SDS)

The Self-rating depression scale (SDS) is a self-reported assessment tool. Its total score can be as low as 0 and as high as 100, with the standardized score being the sum of the scores on the 20 items multiplied by 1.25. Based on the Chinese SDS criteria, which represent the subjective emotions of those who are prone to depression, a cut-off point for depression was established at a total score of 50.Standard score is classified as: <50, no depression; 50–59, minimal to mild depression; 60–69, moderate to marked depression, >70, severe depression (Zhou et al., 2022). The Cronbach’s alpha for the SDS in this study was 0.848.



2.4.5 Self-rating questionnaire of healthcare management for pregnancy (SQHMP)

In order to evaluate pregnant women’s self-management capacity, Jinzhi Li (2011) created the Self-rating Questionnaire of Healthcare Management for Pregnancy (SQHMP) in 2013, which is also relies on self-reported. Each entry is scored from 1 to 5 points, with a total score of 25–125 points, higher scores mean that pregnant women have better self-management capacity. Strong reliability and validity were demonstrated by the questionnaire’s internal consistency reliability coefficient of 0.93, retest reliability Pearson’s correlation value of 0.96, and content validity index (CVI) of 0.91 (Xiao et al., 2024). The Cronbach’s alpha for the SQHMP in this study was 0.888.



2.4.6 Data analysis

SPSS 25.0 statistics software was used for statistical analysis after the gathered data was carefully checked and entered into Excel to create a database. In descriptive statistics, pregnant women are represented as n (%) in the general information. Since the data for the questionnaire score petition did not follow a normal distribution, we used median and interquartile spacing to represent them. The Mann–Whitney U test or the Kruskal-Wallis H test were employed in the univariate analysis of mothers’ stress when assessing the variations in pregnancy stress among obstetric and demographic characteristic variables. Since the data on pregnant stress, anxiety, depression and self-management skills during pregnancy in our sample did not conform to a normal distribution, the application of Spearman rank correlation analysis was considered. Multiple linear regression models were employed to determine factors that contribute to pregnancy stress in the end. All categorical variables included in the model were coded with appropriate dummy variables prior to inclusion in the model (Intergenerational relations: 1 = Cohesion, 2 = General, 3 = Occasional quarrel; Planned Pregnancy: 0 = Yes, 1 = No; Desired mode of delivery: 1 = Vaginal delivery, 2 = Cesarean delivery. SAS, SDS, and SQHM are substituted with the original value of the total score). Statistical significance was defined as p < 0.05, and all tests were two-sided.





3 Results


3.1 Demographics and clinical characteristics of obstetrics

Societal and obstetric attributes of the 138 individuals in the study population are shown in Table 1. All participants ranged in age from 18 to 43 years with a mean of (31.93 ± 5.10) years. For this pregnancy, the majority of women (68.1%) had a planned pregnancy. Table 1 displays the remaining obstetric clinical and sociodemographic features.



TABLE 1 Differences in sociodemographic and medical information variables according to pregnancy stress scores of participants (N = 138).
[image: Table1]



3.2 Univariate analysis of pregnancy stress

There were statistically significant differences in pregnancy stress among high-risk preeclampsia women, with intergenerational relations showing the strongest association (p = 0.004), followed by pregnancy intention (p = 0.007) and desired mode of delivery (p < 0.001). But age, BMI, education level, residence, employment status, monthly per capita household income, parity, and abortion experience did not differ statistically significantly (p > 0.05).



3.3 Scores for pregnant stress, anxiety, depression, and self-management

Stress, anxiety, depression, and self-management capacity scores during pregnancy took the form of 0.283 (0.133, 0.542), 38.750 (32.500, 45.000), 41.250 (33.750, 50.000), and 43.000 (35.000, 53.250). Of pregnant women at high risk for preeclampsia, our results showed that 8.7% had moderate pregnancy stress and 78.3% had mild pregnancy stress. Some pregnant women may feel depressed and anxious to some extent. In Table 2, the various distribution levels of their scores were displayed.



TABLE 2 Multiple regression results with pregnancy stress as dependent variables (N = 138).
[image: Table2]



3.4 Correlations between pregnancy stress, anxiety, depression, and self-management capacity during pregnancy

Table 3 reveals that pregnancy stress was positively correlated with anxiety, depression, and self-management capacity (r = 0.465, p < 0.001), (r = 0.437, p < 0.001), (r = 0.585, p < 0.001). Anxiety was positively associated with depression (r = 0.754, p < 0.001), and with self-management capacity (r = 0.422, p < 0.001). Additionally, self-management capacity and depression were positively correlated (r = 0.400, p < 0.001).



TABLE 3 Correlations among pregnancy stress, anxiety, depression, and self-management capacity (N = 138).
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3.5 Regression analysis

Significant variables were entered into the regression equation model after conducting univariate analysis and Pearson correlation analysis. As shown in Table 4, the desired mode of delivery, anxiety, and self-management capacity were significantly associated with pregnancy stress. Specifically, the regression coefficient for desired mode of delivery was 0.206 (SE = 0.049, t = 4.168, p < 0.001); the SAS were 0.011 (SE = 0.005, t = 2.338, p < 0.05); and the regression coefficient for the SQHMP was 0.010 (SE = 0.002, t = 4.745, p < 0.001). The results indicated all above three variables had a significant positive impact on pregnancy stress. In contrast, the regression coefficients for intergenerational relationships (B = –0.040, p = –0.385), planned pregnancies (B = –0.036, p = 0.485), and SDS (B = 0.003, p = 0.404) did not reach significance levels. The overall regression model explains 47.7% of the variance in pregnancy stress (R2 = 0.477), After adjusting for the number of predictors, the model accounts for 45.3% of the variance (adjusted R2 = 0.453), This indicates that nearly half of the variability in pregnancy stress can be explained by the combination of intergenerational relations, pregnancy planning, desired mode of delivery, anxiety, depression, and self-management capacity. The results of the analysis were statistically significant (R2 = 0.477, F = 19.88, p < 0.001).



TABLE 4 Descriptive statistics of pregnancy stress, anxiety, depression and self-management ratings (N = 138).
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4 Discussion

Our study focused on measuring pregnancy stress levels in individuals at high risk of preeclampsia, analyzing the factors that affect pregnancy stress, and exploring the relationship between them. The findings prove that there is a widespread sense of pregnancy stress among those who are at risk for preeclampsia. Pregnancy stress was substantially accompanied by feeling anxious, depressed, and self-management capacity for pregnant women. Importantly, our regression analysis revealed three key predictors of pregnancy stress: desired mode of delivery, anxiety levels, and self-management capacity, which collectively explained 45.3% of the variance in pregnancy stress after adjustment.


4.1 Current status of pregnancy stress in people at high risk of preeclampsia

The findings of this study showed that 78.3% of pregnant women at high risk of preeclampsia had mild pregnancy stress and 8.7% had moderate pregnancy stress, similar to the research findings of Na et al. (2022). Unexpectedly, pregnant women with preeclampsia risk factors did not experience greater levels of pregnancy stress. This could be explained by a lack of awareness among this population about preeclampsia and its risk factors, as well as bias toward potential outcomes caused by preeclampsia (Püschl et al., 2023). Frawley et al. (2020) found that 67.5% of pregnant women were uncertain about preeclampsia before pregnancy. This made us wonder if educating this demographic about preeclampsia prevention could actually make them more stressed and depressed during pregnancy. Further intervention studies are required in the future to elucidate this.



4.2 Factors that affect pregnancy stress in individuals who are at high risk of preeclampsia

An important element affecting the level of pregnancy stress in the pregnant women at high-risk preeclampsia is intergenerational relationships (with mother-in-law). The mother-in-law-daughter-in-law connection, a deeply embedded subject in Chinese culture, becomes more sensitive and delicate during the perinatal time (Qi et al., 2022). Pregnant women who had a subjective perception of “cohesion” on measures of intergenerational relationships with their mothers-in-law exhibited less pregnancy stress, as we found. Insufficient social support, especially insufficient interactions between generations, is a risk factor for prenatal mental health issues (Bedaso et al., 2021). In some patriarchal societies, such as India, many Middle Eastern, African and East Asian countries, women tend to live with their husbands’ families once married. So, it is inevitable that the relationship between mothers-in-law and daughters-in-law is deeply intertwined (Varghese and Roy, 2019). According to Riem et al. (2024) study, the mental health of pregnant women depends on the support provided by their husband’s parents and the quality of intergenerational relationships. Mrayan et al. (2016) said that the social support offered by traditional pregnancy notions could not always be good for new moms’ emotional health because of the tension between traditional and modern norms. Therefore, to balance family support and encourage a positive mindset concerning pregnancy and childbirth, the health care system must provide more assistance in coordinating prenatal education with the elder generation.

Another element that influences pregnant stress in those at high risk for preeclampsia is pregnancy intention. Interestingly, compared to women with unplanned pregnancies, those with planned pregnancies suffered higher levels of pregnancy stress. This finding is consistent with the results of the Rashidi et al. (2025) study. The reason for this is that, on the one hand, women with unplanned pregnancies often choose to terminate their pregnancies early in the pregnancy and are not included in the follow-up; on the other hand, women with planned pregnancies may instead suffer from greater psychological stress and anxiety due to the pursuit of the idealized expectation of becoming a “perfect mother.” Contrary to what we found, the Maxson and Miranda (2011) study found that women who had unplanned or untimely pregnancies had higher levels of depression, anxiety, and perceived stress. This may reflect that we included women with assisted reproductive pregnancies in our high-risk group for preeclampsia. Pregnancy stress was reported to be significantly higher in women who had received assisted reproduction than in those who had been naturally conceived. The major causes of this stress include worries about how the pregnancy would turn out, the mental and physical strain of the medical procedure, and the pressure from society (Öztürk et al., 2021). This was also confirmed by a cross-sectional survey of pregnancy stress between naturally conceived women and women who underwent assisted reproduction techniques, conducted by our scholar Xuehua Cao et al. (2011). Therefore, the inclusion of this population had the potential to confound the results. The further studies should be more cautious about investigating women undergoing assisted reproduction.

A particular factor that influences pregnancy stress in those at high risk for preeclampsia was the desired mode of delivery. Our research findings, similar to those reported by Luyan Liu (2009), demonstrated that pregnant women who wished for a caesarean section experienced higher levels of pregnancy stress compared to those who expected natural childbirth. A study by Xihong Zhou (2011) found that prenatal anxiety affected a woman’s choice of delivery method. Concern regarding the fetus and fear of labor pains have made psychological issues the primary cause of the rise in undiagnosed cesarean procedures. To lessen mothers’ negative feelings and lower the rate of cesarean sections, obstetricians should educate them about scientific health care and offer them comprehensive psychosocial assistance.



4.3 Relationship between pregnancy stress and anxiety and depression

Depression and anxiety were highly co-morbid during pregnancy, as evidenced by our study of high-risk preeclampsia patients. In a similar vein, Lee et al. (2021) confirmed a persistent association between anxiety and depression on women during pregnancy. A substantial number of studies have indicated that adverse emotional states during pregnancy can alter the immune system and physiology of the mother, such as vasoconstriction of the placenta and other small veins and arteries throughout the body, progressively leading to an increase in blood pressure and peripheral resistance (Traylor et al., 2020). According to the past study, women who experienced more distress in their first trimester were more likely to develop preeclampsia in their second trimester (Giurgescu et al., 2015; Kurki et al., 2000). Notably, a survey conducted by Dan Li et al. (2013) across pregnant women observed that unfavorable psychological states frequently resulted in inflated perceptions and emotions regarding life events, which might raise pregnancy stress levels. As a result, it is imperative that medical professionals examine pregnant patients at risk of preeclampsia for mental health issues and offer extra effective psychological support in order to relieve pregnancy stress.



4.4 Relationship between pregnancy stress and ability for self-management

Our research showed that self-management capacity had a positive correlation with pregnancy stress experienced. This finding suggested that moderate pregnancy stress motivated self-management behaviors to some extent, or that pregnant women with high self-management capacity were more inclined to perceive and report pregnancy stress. In a cross-sectional study of 440 pregnant women during the 2019 novel coronavirus (COVID-19) pandemic, maternal self-care was associated with COVID-19 disease perceived severity was positively associated. This result is similar to our findings, suggesting that pregnant women with high self-care are more able to perceive and report associated stressors and threats (Khazaeian et al., 2022). Similarly, another study on the similar relationship between general self-efficacy and pregnancy stress in women with preterm labor also indicated that high levels of self-efficacy may amplify pregnancy stress (Cho and Kim, 2024). However, the specific causal relationship between pregnancy stress and self-management ability needs to be explored in future prospective intervention studies. We also focused on pregnant women at high risk of preeclampsia but do not experience pregnancy stress, who appeared to lack the ability to manage their pregnancies. Interestingly, a lower incidence of preeclampsia was observed in pregnant women with enhanced self-management capacity, as evidenced by the findings of the Alnuaimi et al. (2020) study.

Given that psychosocial stress, including that associated with pregnancy, anxiety, depression, and self-management capacity, is to some extent an external factor, it can often be mitigated through appropriate interventions (Vollebregt et al., 2008). It is essential to gain insight into the correlation between adverse emotional states, such as those related to pregnancy, especially related to high-risk pregnancies with preeclampsia, and self-management capacity. And for those at high risk for preeclampsia, it ought to be that future clinical practice incorporate a quick evaluation of pregnancy stress in early prenatal care. Furthermore, pregnant women with high risk of preeclampsia but without pregnancy stress should also pay extra attention to self-management. Proactive prenatal care can help alleviate adverse pregnancy emotions and reduce stress in pregnant women at high risk of preeclampsia, thereby lowering their probability of developing preeclampsia and achieving satisfactory pregnancy outcomes.




5 Limitations

Several limitations must be acknowledged in this investigation. Firstly, the research instruments we utilized were four self-reported structured questionnaires that were subjective in nature. Secondly, limited sample size of the study does not permit a definitive conclusion regarding the efficacy of self-management capacity in a population afflicted with moderate-to-severe pregnancy stress. Our study investigated only one tertiary hospital in Wuxi, Jiangsu Province. A large-scale study of this population would be beneficial in elucidating the capacity to self-management across a spectrum of pregnancy stress levels. The future research multicenter studies should be conducted in areas or institutions that are diverse in terms of ethnocultural, socioeconomic background, geographic location, and prenatal care utilization. The generalizability of the findings for replication can be improved by expanding the sample and multicenter studies. While the current model was able to explain 47.7% of the variance in pregnancy stress, other important influences did exist that were not included. For example, social support. Future studies still need to incorporate more factors to create a more comprehensive model. Finally, the cross-sectional design only allows demonstrating an association among pregnancy stress, anxiety, depression, and the capacity to self-management in individuals at high risk of preeclampsia. And it is impossible to infer causality among these factors. In future longitudinal studies, a randomized controlled trial could be further conducted in a population at high risk for preeclampsia to observe whether pregnancy stress has a causal effect on anxiety, depression, and self-management ability. The research will also be included more objective indicators, such as variations in stress biomarkers like cortisol and catecholamines, as well as the prevalence of preeclampsia and complications, except subjective questionnaires.



6 Conclusion

In conclusion, it can be stated that stress related to pregnancy is a common occurrence among those at risk of developing preeclampsia. Pregnancy stress was found to be independently predicted by the mother-in-law relationship, pregnancy intention, preferred delivery method, anxiety, and capacity for self-management. Therefore, healthcare professionals can combine these predictors in their clinical work to quantify and assess the emotional health status of pregnant women at high risk of preeclampsia, and develop screening guidelines for pregnancy stress in this group. Our study also revealed a robust correlation among anxiety, depression, and the capacity to self-manage and cope with pregnancy stress in individuals at high risk for preeclampsia. As such, pregnant women who are screened for pregnancy stress and emotional distress can be given proper guidance to raise their awareness of self-management, so that they can face pregnancy and labor more comfortably.
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