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Purpose: Connective tissue diseases (CTDs) is a group of autoimmune diseases that damage multiple systems and can cause anxiety 
in pregnant women. The aim of this study was to identify risk factors of anxiety during third-trimester pregnancy among CTDs 
patients and to develop a predictive model to improve clinical outcomes.
Patients and Methods: A total of 226 pregnant women with CTDs and 226 normal pregnant women were enrolled in this study 
during third-trimester pregnancy. This study analyzed risk factors for late pregnancy anxiety in pregnant women with CTDs using 
binary logistic regression. The probability of anxiety occurrence is predicted by nomogram and further validated by decision curve 
analysis (DCA), receiver operating characteristic curve (ROC), calibration curve.
Results: Anxiety levels were found to be significantly higher in pregnant women with CTDs compared to the control group (4.64 
±2.92 VS 3.97±2.44, P = 0.008). These results suggest that anxiety plays a critical role during the third trimester of pregnancy in this 
particular population. A total of 33 pregnant women with CTDs (14.6%) reported anxiety in third-trimester pregnancy. Risk factors 
associated with anxiety in third-trimester pregnancy include sleep disturbances (OR=4.226, 95CI% = 1.508–11.843), pregnancy stress 
(OR=1.121, 95CI% = 1.069–1.175) and family dysfunction (OR = 4.710, 95CI% =1.004–22.184).
Conclusion: The nomogram has clinical utility and robustly predicts the associated anxiety model. During third-trimester pregnancy, 
sleep disturbances, pregnancy stress, and family dysfunction increase the risk of anxiety in pregnant women with CTDs, which can 
result in an increased likelihood of emergency cesarean sections and more postpartum blood loss at 2 hours.
Keywords: connective tissue diseases, adverse postnatal outcomes, anxiety, nomogram

Introduction
Connective tissue diseases (CTDs) are autoimmune diseases characterized by non-specific inflammation, including lupus, 
rheumatoid arthritis (RA), Sjogren’s syndrome (PSS), and antiphospholipid syndrome (APS), which tend to occur in 
women, especially during their childbearing age.1 CTDs increases the risk of adverse pregnancy outcomes (APOs) such 
as pre-eclampsia, thrombosis with fetal miscarriage and preterm delivery in pregnant women.2,3 A controlled study from 
Portugal showed that the PSS group had a higher rate of miscarriage and congenital heart block in newborns compared to 
healthy controls.4 The experience of previous APOs, prolonged medication during pregnancy, and concerns about the 
health of the fetal can all lead to anxiety in pregnant women with CTDs.5
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Anxiety is among the most prevalent psychological challenges faced by expectant mothers. While postnatal mental health 
has been extensively documented, anxiety specifically during the third trimester remains an area that warrants more targeted 
investigation.5–9 A study from China showed that the prevalence of anxiety in third-trimester pregnancy in normal pregnant 
women is about 29%.10 In contrast, there are no studies focusing on anxiety in pregnant women with CTDs, who are at high 
risk of pregnancy complications. Previous studies have shown that due to disease mechanisms, CTDs are risk factors for 
anxiety. When the blood-brain barrier is disrupted in lupus, autoantibodies associated with the disease cross the blood-brain 
barrier and attack the hippocampus, causing neuronal death and triggering mental disorders such as anxiety.11 A review from 
Australia suggests that rheumatoid arthritis, through mechanisms such as inflammatory imbalances, pain, and fatigue, may 
increase the risk of anxiety, indicating a strong association and possible co-morbidity between the two conditions.12 In the 
third trimester of pregnancy, even though pregnant women with CTDs are ready to become mothers, concerns about APOs 
continue to pose a significant concern, thereby increasing their risk of third-trimester pregnancy anxiety. Pregnancy is more 
challenging for women with CTDs. Beyond regular rheumatological medication, they often experience a hypercoagulable 
state (clinically indicated by elevated D-dimer levels) and coagulation disorders. The necessity of long-term low-molecular- 
weight heparin injections to manage these thrombotic risks acts as a significant psychological stressor, heightening their 
anxiety regarding maternal and fetal safety during third trimester.13

Pregnant women with CTDs represent a distinct clinical population. However, there are no reports specifically focusing on 
third-trimester pregnancy anxiety in this group, as prior research has predominantly centered on their fertility intentions.14,15 

Therefore, the aim of this study was to explore the risk factors for anxiety in third-trimester pregnancy in pregnant women with 
CTDs and to perform the initial construction and validation of a nomogram model. The nomogram can visualize the numbers 
and quickly help rheumatology and obstetrics and gynaecology healthcare professionals to screen for people at high risk of 
anxiety and improve the efficiency of multidisciplinary management of pregnancies in CTDs.

Methods
Participants
This study examined 26 variables that were potentially associated with anxiety. According to statistical requirements, the 
sample size should be five to ten times the number of variables in the study. Taking a potential dropout rate of 10% into 
account, the final sample size was determined to be between 143 and 286. Between October 1, 2023, and February 15, 2025, 
a total of 470 participants were recruited at the Affiliated Hospital of Nantong University, including 244 patients in the CTDs 
group and 226 healthy controls. In the CTDs group, 18 participants were excluded due to withdrawal of consent, leaving 226 
cases for final analysis. All 226 questionnaires from the healthy control group were valid. Maternal and fetal outcomes were 
successfully tracked for all included participants.

This study has been approved by the Ethics Committee of Nantong University Affiliated Hospital (NO.2024-K204-01). 
All pregnant women were informed of the specific details of the study and signed informed consent forms prior to 
completing the questionnaire. Our research complies with the Declaration of Helsinki.

Inclusion Criteria
(1) Age ≥ 18 years and all participants reported no history of clinically diagnosed psychiatric disorders. (2) Clear 

articulation and the ability to fluently answer midwives’ questions or independently complete questionnaires in 
Chinese. (3) Women who were pregnant and had reached 28 weeks of gestation or more were selected for this 
study. They were chosen to take part in the research and sign informed consent forms. (4) Multidisciplinary 
pregnancy management was used and the diagnosis of CTDs was confirmed by a rheumatologist based on the 
test results according to clinical guidelines. (5) Healthy pregnant women must have no history of any other 
diseases.

Exclusion Criteria
(2) Pregnant women under the age of 18. (2) Individuals who did not participate, those who dropped out midway, and 

those who failed to communicate effectively or did not complete the questionnaire correctly. (3) Prenatal 
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ultrasound, amniocentesis, and non-invasive DNA testing can detect abnormalities in pregnant women. (4) The 
history of mental disorders such as schizophrenia and bipolar disorder. (5) Pregnant women in the control group 
with a history of other diseases.

Collection of Clinical Data
The week of gestation was determined by the obstetrician, according to the time of the last menstrual period in case of 
accurate menstruation, and according to the B-mode Ultrasound in case of irregular menstruation. If the number of days 
of gestation suggested by early pregnancy ultrasound differs by more than five days from the last menstrual period, the 
tendency is to calculate the week of gestation based on the ultrasound findings. After obtaining consent from the mother 
and her family, a dedicated obstetric nurse and pediatric nurse are responsible for collecting maternal-fetal outcomes 
based on the medical record management system.

Definition and standard preterm birth are defined as delivery at 28 to less than 37 weeks of gestation (196 to 258 
days). Premature rupture of membranes referred to the spontaneous rupture of membranes prior to the onset of labor. 
Birth weight categories were defined as extremely low birth weight (<1000g), very low birth weight (<1500g), low birth 
weight (<2500g), normal birth weight (2500–4000g), and macrosomia (≥4000g).

The Apgar score assessed neonatal status via five signs: heart rate, respiratory effort, muscle tone, reflex irritability, 
and skin color, with each scored from 0 to 2. Neonatal asphyxia was diagnosed by a 1- or 5-minute Apgar score ≤7, 
failure to establish effective breathing, and an umbilical artery pH <7.15, following the exclusion of other causes. 
Induction of labor was defined as the pharmacological or mechanical initiation of labor prior to spontaneous onset for 
vaginal delivery.

Questionnaire Scale
Socio-Demographic Data
A self-designed, self-administered questionnaire was utilized to collect baseline sociodemographic data. The collected 
variables included age, height and weight, place of residence, educational level, medical insurance, occupation, 
per capita income, family structure, family relationships, and sleep status over the previous month.

Hospital Anxiety and Depression Scale, HADS
HADS has been used to evaluate anxiety and depression in clinical studies of rheumatic immune diseases such as 
systemic lupus erythematosus. The scale has a total of 14 items, including two sub-scales of HADS-anxiety and HADS- 
depression, with 7 items, respectively. Respondents chose the option that best matched their feelings based on their mood 
in the previous month. The score range of each item is 0–3 points, and the score of the sub-scale is calculated separately. 
A score >7 points means that the patient has anxiety/depression, and the higher the score, the more serious the patient’s 
condition.16 A Cronbach’s alpha of 0.853 was obtained for this scale within our sample, indicating a high level of 
reliability.

Family APGAR Index, APGAR
It was first proposed by Smilksteinin in 1978 and has good reliability and validity.17 The scale includes 5 dimensions 
including family fitness, cooperation, growth, emotion and affinity density. One dimension corresponds to one item. The 
score range of one item is 0–2 points, and the total score is 0–10 points. If the total score is less than 7, it indicates 
a possible family dysfunction.18,19 The Cronbach’s alpha for the scale in this study was 0.897.

Pregnancy Stress Rating Scale, PSRS
The PSRS is a scale developed by Chinese scholars in 1983 to assess stress during pregnancy. The scale has a total of 30 
items. Each item is scored on a scale of 0–3, with a total score range of 0–90, with higher scores representing more 
severe pregnancy stress in pregnant women.20,21 In our study, the scale had a Cronbach’s alpha of 0.935.
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Data Analysis
All statistical analyses were performed using SPSS (Version 27.0) and RStudio (Version 2024). Continuous variables are 
expressed as median±standard deviation (M±SD), while categorical variables are presented as percentages (%). During 
univariate analyses, independent samples t-tests were used for continuous variables, and chi-square tests or Fisher’s exact 
tests were used for categorical variables. Variables with P<0.05 were further included in multivariate analyses to identify 
independent risk factors for late anxiety in CTDs by binary logistic regression, and nomogram models were built based 
on the regression results. We mainly applied “rms”, “pROC”, and “rmda” from the R package for nomogram construction 
and validation, “ggplot2” package was used for plotting. To evaluate the performance of the nomogram model, this study 
applied the following methods: (1) Discriminative ability assessment: The area under the receiver operating characteristic 
curve (AUC) and concordance index (C-index) were used to quantify the model’s predictive discrimination for the target 
event. (2) Calibration verification: Calibration curves were employed to visualize the consistency between predicted 
probabilities and observed outcomes, complemented by statistical validation via the Hosmer-Lemeshow test. (3) Clinical 
utility analysis: Decision curve analysis (DCA) was conducted to calculate individual net benefits across different 
threshold probabilities, evaluating the practical value of the predictive model in clinical decision-making.

Results
A total of 226 pregnant women with CTDs and 226 common pregnant women participated in this study. As illustrated in 
Figure 1, pregnant women with CTDs exhibit significantly elevated anxiety levels during third-trimester pregnancy, 
surpassing those of the health control group. Figure 2A and B display postpartum blood loss distributions using bar 
charts, showing significantly higher abnormal values in the connective tissue disease group versus health control. The 
remaining comparisons of maternal and fetal outcomes are detailed in Table S1.

As shown in Table 1, the results of the univariate analysis revealed that a higher proportion of anxious pregnant 
women with CTDs had a non-nuclear family structure (living with the couple’s parents) (72.7% VS 50.3%, P = 0.017) 
and poor relationships with family members (27.3% VS 6.2%, P < 0.001) than non-anxious pregnant women with CTDs. 
Pregnancy stress scores were higher for anxious pregnant women with CTDs (23.73±13.34 VS 10.35±7.70, P < 0.001) 
and a higher percentage of them had sleep disturbances (93.9% VS 67.4%, P = 0.002). As shown in Table 2, the variables 
that were statistically significant (P < 0.05) in the univariate analysis were included in the logistic regression analysis. 
This analysis identified sleep disturbances (β = 1.552, 95% CI = 1.004–22.184, P = 0.049), pregnancy stress (β = 0.114, 

Figure 1 The bar chart shows that the difference in total Hads-anxiety scores between pregnant women with CTDs in late-term pregnancy and healthy controls was 
significant (P<0.01), with a more severe anxiety status. ** P < 0.05.
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95% CI = 1.069–1.175, P < 0.001), and family dysfunction (β = 1.441, 95% CI = 1.508–11.843, P = 0.006) as 
independent risk factors for third trimester pregnancy anxiety in pregnant women with CTDs.

Three independent risk factors, pregnancy stress, sleep disturbances and family dysfunction, were used to enter the 
nomogram model for anxiety prediction (Figure 3). The C-index of the nomogram was 0.854 (95% CI = 0.825–0.883), 

Figure 2 (A) and (B) The bar chart results showed abnormal values of postpartum blood loss in pregnant women with CTDs compared to normal mothers, indicating that 
CTDs mothers are at risk of adverse pregnancy outcomes (APOs). * P < 0.05.

Table 1 Baseline Characteristics of All Pregnant Women with CTDs in Third Trimester Pregnancy

Variable All Patients 
(n=226)

CTDs - Pregnant 
Women with Anxiety 

(n=33)

CTDs - Pregnant 
Women without Anxiety 

(n=193)

x2 /t P

Agea 31.10±3.46 30.79±3.57 31.15±3.45 0.542 0.580

BMIa 23.07±3.80 22.17±3.97 23.23±3.76 1.425 0.161
Residenceb 0.009 0.923

Rural 77 11 (33.3%) 66 (34.2%)

City 149 22 (66.7%) 127 (65.8%)
Level of educationb 0.009 0.924

Below bachelor’s degree 101 15 (45.5%) 86 (44.6%)

Bachelor and above 125 18 (55.5%) 107 (55.4%)
Occupation, yesb 179 25 (75.8%) 154 (79.8%) 0.279 0.598

Medical insurance,yesb 202 30 (90.9%) 174 (90.2%) 0.018 0.893

Per capita income 0.028 0.868
<10w (0) 134 20 (60.6%) 114 (59.1%)

≥10w (1) 92 13 (39.4%) 79 (40.9%)
Family structureb 5.719 0.017*

Nuclear family (0) 105 9 (27.3%) 96 (49.7%)

Non-nuclear family (1) 121 24 (72.7%) 97 (50.3%)
Poor relationships with family members, yesb 21 9 (27.3%) 12 (6.20%) 14.823 <0.001**

(Continued)
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and the Hosmer–Lemeshow good of fit test chi-square value was 4.85, with a P-value of 0. 77. The predictive model was 
calibrated by Bootstrap (n=1000) and the predicted probabilities were highly consistent with the actual predictions, well 
calibrated and can be used for clinical risk prediction (Figure 4). The discrimination of the nomogram model was 
assessed by the ROC curve, and the AUC of the nomogram model was 0.866 (95% CI = 0.801–0.932), with a specificity 
and sensitivity of 75.6% and 84.4%, respectively, and an optimal cut-off value of 0.112 (Figure 5). The prediction curve 
in the DCA was above the “None” line and the “All” line when the risk threshold was between 0% and 69%, 
demonstrating the clinical practicability of the model (Figure 6).

As shown in Table 3, patients in the anxiety group exhibited a significantly higher incidence of emergency caesarean 
sections (35.7% VS 10.3%, P = 0.011) and increased postpartum blood loss at 2 hours (366.76±297.35 VS 255.57 
±133.57, P = 0.042). However, this difference in blood loss was not statistically significant at 24 hours. Regarding other 
maternal and neonatal parameters—such as gestational age, overall mode of delivery, duration of labour, birth weight, 
and Apgar scores—no significant differences were observed between the two groups.

Discussion
Anxiety was high in third-trimester pregnancy in pregnant women with CTDs, contributing to a higher incidence of 
emergency cesarean sections and an increase in postpartum blood loss at 2 hours compared with non-anxious pregnant 
women with CTDs. Our study suggests that in third-trimester pregnancy, anxiety in pregnant women with CTDs may be 
associated with pregnancy stress, sleep disturbances, and family dysfunction. We further constructed a nomogram model 
based on this risk factor, and our results suggest that the model can be used to assist in individualized assessment and 
decision-making regarding the risk of anxiety in third-trimester pregnancy in pregnant women with CTDs.

Table 2 Multivariate Analysis of Independent Risk Factors for Late-Term 
Pregnancy Anxiety in CTDs

Variable β SE Wald OR (95% CI) P

Sleep disturbances 1.552 0.790 3.861 4.226 (1.508–11.843) 0.049*
Pregnancy stress 0.114 0.024 22.403 1.121 (1.069–1.175) <0.001**

Family dysfunction 1.441 0.526 7.517 4.710 (1.004–22.184) 0.006*

Notes: *P<0.05, **P<0.001.

Table 1 (Continued). 

Variable All Patients 
(n=226)

CTDs - Pregnant 
Women with Anxiety 

(n=33)

CTDs - Pregnant 
Women without Anxiety 

(n=193)

x2 /t P

Family dysfunction, yesb 27 13 (39.4%) 14 (7.3%) 27.673 <0.001**

Pregnancy stressa 12.30±9.92 23.73±13.34 10.35±7.70 −8.133 <0.001**

Sleep disturbancesb 161 31 (93.9%) 130 (67.4%) 9.719 0.002**
History of miscarriageb 141 18 (54.5%) 123 (63.7%) 1.013 0.314

Miscarriage associated with CTDsb 117 16 (88.9%) 101 (82.1%) 0.510 0.475

Type of pregnancyb 1.003 0.317
Natural pregnancy 147 24 (72.7%) 123 (63.7%)

Assisted Reproductive Technology 79 9(27.3%) 70 (36.3%)

Comorbidities, yesb 123 15 (45.5%) 108 (56.0%) 1.254 0.263
Immunomodulatory drugs, yesb 178 28 (84.8%) 150 (77.7%) 0.856 0.355

Vitamin D, yesb 41 6 (18.2%) 35 (18.1%) 0.000 0.995

Notes: aValues are presented as the Mean ± SD and analyzed by independent samples t-test. bValues are presented as the number (%) analyzed by chi-square tests.*P<0.05, 
**P<0.001. 
Abbreviations: CTDs, Connective tissue diseases; BMI, body mass index; HADS, Hospital Anxiety and Depression Scale.
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In the third trimester, the prevalence and severity of sleep disorders—such as habitual snoring and restless leg 
syndrome—often peak.22 These disturbances are not merely symptomatic but serve as a critical physiological trigger; 
specifically, sleep deprivation activates the hypothalamic-pituitary-adrenal (HPA) axis, which precipitates maternal 
anxiety and, crucially, induces systemic hypertension.23 This sleep-driven hypertensive state functions as a secondary 
vascular insult in the context of CTDs. While autoantibodies in CTDs patients directly compromise the placental 
endothelium, the added hemodynamic stress from poor sleep exacerbates intravascular thrombosis and hypoperfusion. 
Consequently, sleep-induced hypertension acts as a catalyst that amplifies the baseline risk of eclampsia in CTDs 

Points
0 10 20 30 40 50 60 70 80 90 100

Pregnancy stress
0 5 10 15 20 25 30 35 40 45 50 55 60

Sleep disturbances
no

yes

Family dysfunction
no

yes

Total Points
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140

Anxiety risk
0.1 0.3 0.5 0.7 0.9

Figure 3 The nomogram predicts the risk of anxiety during the late-term pregnancy in pregnant women with CTDs. The value of each variable has a score on the point 
scale axis, and the total anxiety score is calculated by adding up these scores. This total is then projected onto the lower point scale axis to estimate the probability of 
experiencing anxiety during late-term pregnancy in pregnant women with CTDs.
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Figure 4 The x-axis represents the probability predicted by the line chart, and the y-axis represents the actual probability of CTDs in pregnant women experiencing anxiety 
in the late-term pregnancy. The ideal, perfect prediction corresponds to the 45-degree blue solid line. The green solid line represents the entire cohort (n = 226), and the 
red solid line shows the actual predictive performance of the line chart after bias correction using bootstrap (B = 1000 repetitions).
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pregnancies.24 Therefore, interventions targeting sleep quality are vital not only for psychological relief but as a strategic 
approach to stabilize blood pressure and protect placental integrity, ultimately mitigating adverse eclamptic outcomes.

In pregnant women with CTDs, our findings demonstrated that pregnancy stress exerts a profound influence on third- 
trimester anxiety (P < 0.001), acting as its primary independent driver. While women with CTDs often harbor a strong 
desire for children, the inherent complexities and risks associated with their condition make the course of pregnancy 
exceptionally challenging.15,25 This stress, which accumulates from the pre-conception phase through the third trimester, 
is compounded by persistent apprehension regarding fetal safety, eventually precipitating into clinical anxiety. This state 
of anxiety, as a direct consequence of prolonged stress, has far-reaching implications for neonatal health, including the 
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Figure 5 The nomogram model’s ability to discriminate was evaluated using the receiver operating characteristic (ROC) curve. The area under the curve (AUC) for the 
nomogram model was found to be 0.866 (95% CI = 0.801–0.932). The respective specificity and sensitivity were 75.6% and 84.4%, and the optimal cut-off value was 0.112.
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Figure 6 The decision curve analysis (DCA) was used to assess the clinical utility of the model. The results show that the predictive power of the model exceeds the 
extremes of the “ALL” and “None” curves. This result indicates that the model has good clinical predictive ability.
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potential impairment of motor and language development.26 A study conducted in Shanghai further illustrates this 
trajectory, demonstrating that the psychological burden of the third trimester carries tangible risks for the offspring, 
specifically increasing allergic susceptibility in early childhood.27 Thus, the anxiety induced by sustained pregnancy 
stress represents a critical threat to offspring health, with the potential for long-term neurodevelopmental and psychiatric 
consequences.28

Our study identified family factors as playing a crucial role in third-trimester pregnancy anxiety among pregnant 
women with CTDs. Non-nuclear family structure, poor family relationships, and family dysfunction were found to be 
associated with anxiety (P < 0.05). Notably, family dysfunction was an independent risk factor for third-trimester 
pregnancy anxiety in women with CTDs (P < 0.001). A study of disabled people in China suggests that relationships 
with family members are key to good family functioning.29 Family functioning can be promoted through positive 
relationships with family members, which can alleviate negative emotions such as anxiety. Family dysfunction was found 
to be strongly associated with anxiety in pregnant women with CTDs in our study. This result is consistent with a study 
of normal pregnant women in China.30 Patients are particularly sensitive to family functioning support. When family 
functioning is suboptimal, patients may perceive a lack of care from family members, leading them to face pregnancy- 
related challenges alone. As individuals with chronic diseases, pregnant women with CTDs typically require more 
familial care than healthy pregnant women.31 In the absence of adequate family support and amid persistent family 
dysfunction, these women may develop prolonged anxiety. During the third-trimester pregnancy, negative emotions peak 
or continue to rise, further affecting the development of the infant’s amygdala.32

Family structure greatly influences late pregnancy anxiety in this population. The results suggest that pregnant women 
who live in non-nuclear families are more likely to be anxious. Traditional Chinese culture is influenced by Confucianism, 
and the culture of filial piety affects both parents and children.33 However, when these children become mothers themselves 
and develop their own perspectives on pregnancy health, they are still often expected to defer to their parents’ opinions.34 

Due to the unique nature of disease-complicated pregnancy, pregnant women with CTDs may not always receive pregnancy- 
related advice from their parents. This disparity can trigger family conflicts, strain interpersonal relationships, disrupt family 
functioning, diminish social support, and exacerbate anxiety in these women. We recommend that pregnant women with 

Table 3 Maternal and Fetal Outcomes in CTDs Patients with and without Anxiety

Variable All Patients 
(n=226)

Pregnant Women with 
Anxiety (n=33)

Pregnant Women without 
Anxiety (n=193)

x2 /t P

Days of pregnancya 268.08±11.47 267.88±10.22 268.11±11.69 0.117 0.915

Type of deliveryb 2.056 0.152

Natural birth 87 9(27.3%) 78(40.4%)
Caesarean section 139 24(72.7%) 115(59.6%)

Indication for cesarean sectionb 74 15 (62.5%) 59 (51.3%) 1.000 0.317

Emergency caesarean sectionb 14 5 (35.7%) 9 (10.3%) 6.500 0.011*
Induce labourb 70 7(21.2%) 63(32.6%) 1.722 0.189

Duration of laboura 420.23±193.37 498.89±275.95 411.15±181.78 −0.931 0.377
Postpartum blood loss at 2 hoursa 271.82±171.31 366.76±297.35 255.57±133.57 −2.112 0.042*

Postpartum blood loss at 24 hoursa 402.11±271.44 471.52±348.12 390.24±255.29 −1.595 0.112

Prematureb 24 4 (12.1%) 20 (10.4%) 0.092 0.761
Neonatal birth weighta 3113.54±552.67 2992.73±535.63 3134.20±554.24 1.395 0.170

Neonatal birth genderrb 0.253 0.615

Male 121 19 (57.6%) 102 (52.8%)
Female 105 14 (42.4%) 91 (47.2%)

Apgar scores at 1 minutea 9.83±0.70 9.88±0.55 9.82±0.72 −0.508 0.614

Apgar scores at 5 minutea 9.98±0.20 10.00 9.97±0.22 −1.674 0.096
Transferred to paediatricsb 22 3 (9.1%) 19 (9.8%) 0.018 1.000

Notes: aValues are presented as the Mean ± SD and analyzed by independent samples t-test. bValues are presented as the number (%) analyzed by chi-square tests.*P<0.05. 
Abbreviation: CTDs, Connective tissue diseases.
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CTDs be provided with the option to choose a family environment that makes them feel comfortable. This approach can help 
enhance family functioning, improve social support, and alleviate their anxiety.

Pregnant women with CTDs, especially those with lupus and APS, have an increased risk of postpartum blood loss 
during labor due to coagulation disorders, which is consistent with our study.35 We found that anxious pregnant women with 
CTDs had more postpartum blood loss at 2 hours compared to pregnant women with CTDs without anxiety (366.76±297.35 
VS 255.57±133.57, P = 0.042). Excessive postpartum blood loss increases the likelihood of maternal anaemia.36 Anaemia 
can further stimulate the immune system of pregnant women with CTDs, this can be fatal to a weakened woman in labor.37 

It was found by our study that emergency caesarean delivery was more likely to be faced by anxious pregnant women with 
CTDs (35.7% VS 10.3%, P = 0.011), which has rarely been reported before. Globally, the incidence of emergency 
caesarean sections has exceeded 20%.38 While this saves the lives of women in labor, it also causes them both physical 
and psychological harm, especially psychological disorders.39 A qualitative study from Ghana suggests that emergency 
caesarean sections can cause maternal anxiety and depression, affecting daily life and socialization after birth and under
mining the happiness of being a mother.40 Anxiety increases the likelihood of emergency caesarean section, and emergency 
caesarean section can further exacerbate maternal anxiety. In pregnant women with CTDs, anxiety negatively impacts 
pregnancy outcomes. Therefore, rheumatology and obstetrics departments should collaborate on pregnancy monitoring, 
especially regarding psychological care in third-trimester pregnancy.41

The nomogram, based on our study results, helps clinicians quickly predict the risk of anxiety in third trimester for 
CTDs patients. During prenatal visits, doctors can use this nomogram chart to assess the patient. They check the specific 
risk factors included in the model. The points for each factor are added up to get a total score. Finally, the overall 
probability of anxiety is determined by this total score. This tool is simple and convenient, which improves clinical 
efficiency. It helps doctors identify high-risk patients early and provide timely intervention.

Conclusion
Generally, third trimester pregnant women with CTDs show higher anxiety than healthy women, which is harmful to 
pregnancy outcomes. We found that sleep disturbances, pregnancy stress, and family dysfunction are key factors affecting 
this anxiety. Given these findings, we recommend forming a multidisciplinary team. This team should try to assess sleep 
quality, pregnancy stress and family dysfunction. Suggestions for care include helping the woman keep a regular sleep 
schedule, relieving stress (for example, with music), and asking family members to help with care. For severe cases, 
consulting a psychologist might be helpful. This study presents the first nomogram for predicting anxiety in CTDs patients 
during third-trimester pregnancy, aiding clinical assessment through visualized risk. This study has some limitations. First, 
because of its cross-sectional design, we cannot confirm cause-and-effect relationships. The links we found between maternal 
anxiety and pregnancy outcomes show association but do not prove that anxiety directly leads to these outcomes. Second, 
this was a single-center study, which may limit how well our results apply to other groups of patients. Finally, the lack of 
long-term follow-up means we could not track the health of mothers and fetal over time. Future multicenter longitudinal 
studies are needed to investigate psychological factors in such special populations throughout the pregnancy continuum.
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