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Abstract

Objective. To describe the prevalence of Spondyloarthritis (SpA) and subtypes diagnosed 

prior to delivery in a nationwide pregnant population and to estimate how SpA was 

associated with adverse pregnancy-related outcomes. 

Methods. Using the Danish Medical Birth Register, we identified 1,199,610 singleton 

pregnancies (1997-2016). Information on SpA and related subtypes (ankylosing spondylitis, 

psoriatic arthritis, reactive arthritis, arthritis associated with inflammatory bowel diseases, 

and undifferentiated SpA) were derived from the Danish National Patient Registry. Odds 

ratios were calculated using logistic regression models. The analyses were performed with 

overall SpA as exposure and stratified by subtype. 

Results. The overall prevalence of SpA diagnosed prior to labor was 0.31%, increasing from 

0.1% in 1997 to 0.6% in 2016. Comparing women without SpA to women with SpA, the 

adjusted odds ratios were increased for moderately preterm birth (OR 1.56 [95% CI: 1.33-

1.83]), very preterm birth (OR 1.47 [95% CI: 1.04-2.08]), elective cesarean sectio (OR: 1.44 

[95% CI: 1.26-1.64]), emergency cesarean section OR 1.17 [95% CI: 1.04-1.33]), and use of 

epidural (OR 1.11 [95% CI: 1.02-1.20]).  The odds ratios for small for gestational age birth 

and preeclampsia were not increased for SpA women compared to controls. Results were 

comparable for the subtypes of SpA.

Conclusion. Pregnancies in women with SpA were more often complicated by adverse 

pregnancy outcomes than pregnancies in women without SpA. Clinicians should be aware of 

this when consulting women with SpA in their childbearing years. Future research should 

focus on investigating causal relations and possible interventions aimed at preventing these 

outcomes.
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Significance and Innovations

 In a nationwide cohort of pregnant women representing 1,199,610 pregnancies 

(1997-2016), the prevalence of Spondyloarthritis was 0.31%.

 Spondyloarthritis in pregnancy was associated with higher odds of both moderately 

and very preterm birth, elective and emergency cesarean section, and use of epidural 

compared to women without spondyloarthritis. 

 The higher odds were mainly carried by the subtypes of ankylosing spondylitis and 

spondyloarthritis related to inflammatory bowel disease.

 Clinicians should be aware of the increased risk of adverse pregnancy and labor 

outcomes when treating women with spondyloarthritis in their childbearing years.
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Spondyloarthritis (SpA) comprises a group of inflammatory conditions, including ankylosing 

spondylitis (AS), psoriatic arthritis (PsA), reactive arthritis (ReA), arthritis associated with 

inflammatory bowel disease (SpA with IBD), and undifferentiated spondyloarthritis (uSpA) 

(1). The prevalence of SpA has been estimated to 0.4-1.9% (2). In general, these conditions 

develop in early adulthood, therefore also affecting women of childbearing age (3). ReA is 

usually self-limiting with a duration of less than 6 months, while others like SpA with IBD are 

often chronic demanding longstanding immunosuppressive treatment often including TNF 

inhibitors (4-6). Reduced mobility of the pelvis and spine in women with SpA may lead to 

malposition of the fetal head (7) with an increased risk of obstructed labor, operative vaginal 

delivery, and delivery by cesarean section (CS) as a consequence (8). These complications, in 

turn, are associated with increased risk of maternal and neonatal morbidity and mortality 

(9). Additionally, the severity of SpA may also adversely affect pregnancy outcomes (10).

Previous work in women with SpA on pregnancy related outcome is sparse and shows 

conflicting results: One study did not find an increased risk of any adverse outcomes 

regarding fertility, pregnancy or infant outcomes except an increased risk of CS in women 

with AS compared to women without AS (11), whereas a case-control study from Sweden 

found AS to be associated with increased risk of preterm birth, CS, and babies born small-

for-gestational-age (SGA) (12). A Canadian study investigating SpA as a composite exposure 

found no differences in the prevalence of preterm birth, SGA, hypertensive disorders nor CS 

when women with SpA were compared to women without inflammatory diseases (13). 

This calls for further investigation into the association between SpA and outcomes in 

pregnancy and labor, entailing SpA as a primary exposure as well as stratified by subtype of 

disease. The aims of this study were to 1) determine the prevalence of SpA in a nationwide 

pregnant population, and 2) examine how SpA and subtypes of the disease were associated 

with adverse pregnancy outcomes, including preterm birth, delivery by CS, preeclampsia, 

use of epidural, SGA, stillbirth, and perinatal mortality.

MATERIALS AND METHODS

We used Danish registers to perform a cohort study describing the prevalence of SpA and 

subtypes diagnosed prior to delivery and examining whether SpA was associated with A
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pregnancy-related outcomes in Denmark during the study period of January 1, 1997 to 

December 31, 2016. 

Data sources

Information on pregnancies was extracted from the Danish Medical Birth Register (MBR) 

(14). The register, established in 1973, contains data on all births in Denmark including 

information on mother’s and children’s characteristics, pregnancy complications, and 

procedures performed during delivery. Using the unique individual identification number 

assigned to all inhabitants of Denmark at birth or first immigration (15), we linked data from 

the MBR with data from the Danish National Patient Registry (NPR) (16). All inpatient 

admissions have been registered in the NPR since 1977, and since 1995, all outpatient visits 

and emergency contacts have been included. Diagnostic codes in the NPR are classified 

according to the International Classification of Diseases (ICD), 8th revision (ICD-8, 1997-

1993) and 10th Revision (ICD-10, since 1994). Due to the Danish health-care system that 

provides free tax-funded medical care to all Danish inhabitants the registers allow for 

virtually complete population-based cohort studies. 

Study Population

We included all singleton births identified in the MBR during the study period. We excluded 

pregnancies with missing data on gestational age. Pregnancies served as the study unit 

allowing for women to have more than one birth contributing to the study.

Exposure

Exposure was defined as any primary diagnosis of SpA prior to the date of delivery. 

Information on exposure was obtained from the NPR using the ICD10 codes for SpA and its 

subtypes (AS, PsA, ReA, SpA with IBD, and uSpA). The specific ICD10 codes are available in 

Table S1. The first SpA-diagnosis given was used to classify the subtype. We disregarded 

secondary diagnoses and any diagnoses given at an emergency unit to enhance diagnostic 

validity. All singleton pregnancies in women without a diagnosis of SpA prior to delivery 

served as reference group. 

Outcomes
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Data on outcomes of pregnancy and labor were obtained from the NPR and the MBR and 

included any primary or secondary diagnosis of the respective outcome (for ICD-codes, see 

Table S1). 

Pregnancy outcomes included mode of delivery (vaginal, assisted vaginal delivery, elective 

and emergency CS), preeclampsia (yes/no), and use of epidural (yes/no). Preeclampsia was 

defined as any case of preeclampsia or eclamptic seizure. 

Neonatal outcomes included gestational age at delivery, SGA (yes/no), Apgar score below 7 

at 5 minutes (yes/no), and perinatal mortality (yes/no).  Preterm birth was defined as birth 

before gestational week 37+0 and stratified into moderately preterm birth (32+0-36+6) and 

very preterm birth (<32+0). SGA was defined as birth weight below the 10th percentile (<-

1.28 SD) of the expected birth weight (17). We used a fourth-degree polynomial equation 

fitted to the data on gestational age and sex of the child to calculate the expected birth 

weight for each child (18). Perinatal mortality was defined as any case of intrauterine death 

or neonatal death within the first seven days of life. We identified any outcomes of 

pregnancy from the day of conception and until 30 days postpartum, as preeclampsia is a 

condition that may manifest in the post-partum period. The day of conception was calculated 

by subtracting the gestational age from the day of birth. 

Covariates

Information on maternal age (≤ 19, 20-24, 25-29, 30-34, 35-39, ≥ 40 years), smoking in early 

pregnancy (yes, no), body mass index (BMI) (underweight (≤18 kg/m2), normal weight (18-

24.9 kg/m2), overweight (25-29.9 kg/m2), and obese (≥ 30 kg/m2)), parity (first-time 

mothers/women who had given birth before), and year of birth (1997-2001, 2002-2006, 

2007-2011, and 2012-2016) was retrieved from the MBR. Data on maternal smoking in the 

first trimester of pregnancy have been available in the MBR since late 1997, and information 

on pre-pregnancy BMI has been registered since 2003 (14).

Statistical Analyses

The characteristics of the study population were calculated as counts and frequencies (n, %) 

for categorical variables, and as means with corresponding standard deviations (SD) for 

continuous variables.

We estimated the prevalence of SpA by calculating the point prevalence for the full cohort at 

the end of 2016. To investigate any temporal change in the prevalence estimate, we stratified A
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the estimate by birth year calculated as prevalent cases divided by the total number of 

women giving birth in a given year. The prevalence was additionally stratified by subtype of 

SpA and presented for the full cohort and by birth year.

We estimated crude and adjusted odds ratios (OR) with 95% confidence intervals (CI) using 

logistic regression models for dichotomous outcomes and multinomial regression models for 

categorical outcomes with more than two categories. Since some mothers had more than one 

child, we accounted for non-independence between the same mother’s pregnancies by 

clustered standard errors using the sandwich estimator (19). Adjustment variables were 

chosen a priori and consisted of maternal age, smoking, and BMI. As a preliminary analysis, 

we tested for interaction with year of birth, and although statistically significant differences 

were present (p<0.01), the CIs overlapped considerably, and year of birth was hence 

included as a covariate in the final models. Observations with missing values in the 

adjustment variables were excluded from the adjusted analysis. As data on BMI was not 

available before 2003, a large frequency of missing values was to be expected but believed to 

be missing completely at random. To investigate and account for this, a sensitivity analysis 

was carried out in which missing values on BMI were recoded as a separate category instead 

of being excluded.

All analyses were performed using SpA as a primary exposure and repeated with subtype of 

SpA as exposure. In the subtype analysis women without SpA comprised the group of 

comparison as to ensure comparability of the estimates for each subtype. 

To account for the effect of previous adverse pregnancy outcomes in women who had given 

birth before, we conducted a sensitivity analysis restricted to first time mothers.

Furthermore, a sensitivity analysis, classifying only women with more than one diagnosis of 

SpA as cases, as well as a sensitivity analysis restricted to the chronic subtypes of SpA, i.e. 

leaving out ReA, were carried out. 

The study was approved by the Danish Data Protection Agency (record no. 2012-58-0018). 

Under Danish law, ethical permission is not required for register-based studies. All analyses 

were performed using Stata 15.0 (StataCorp, College Station, TX, USA).

RESULTS

A total of 1,220,038 singleton pregnancies were identified in the MBR during the study 

period, of which 1,199,610 pregnancies by 695,563 women had complete data on gestational A
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age. Of these, 3,728 pregnancies occurred in 2,479 women with a registered diagnosis of SpA 

prior to delivery. The majority of these were diagnosed with the subtype, ReA (74.7%)(Table 

S2). The overall prevalence of SpA was 0.31% for the years 1997-2016 (Figure 1), increasing 

from 0.1% in 1997 to 0.6% in 2016. The prevalence estimates stratified by subtype of SpA 

and year of birth are available in Table S2.

Women with SpA were similar to women without SpA with regard to pre-pregnancy BMI but 

were slightly more likely to be older (> 30 years), smoke during pregnancy and having their 

first child than women without SpA (Table 1). The mean birth weight was nearly the same in 

the two groups.

Compared to the reference group, the OR for preterm birth was 55% higher in the SpA-group 

(adjusted OR 1.55 [95% CI: 1.33-1.80]), and the risk of moderately and very preterm birth 

was likewise higher (adjusted OR 1.56 [1.33-1.83] and 1.47 [1.04-2.08], respectively) (Table 

2). Women diagnosed with SpA had higher ORs for both elective CS (adjusted OR 1.44 [95% 

CI: 1.26-1.64]), emergency CS (adjusted OR 1.17 [95% CI: 1.04-1.33]), and epidural analgesia 

(adjusted OR 1.11 [95% CI: 1.02-1.20]) compared to the reference group. There was no 

difference between the SpA-group and the reference group regarding the prevalence of 

assisted VD. The ORs for preeclampsia (adjusted OR 1.22 [95% CI: 0.99-1.50]) and SGA 

(adjusted OR 1.09 [95% CI: 0.97-1.23]) were higher when women with SpA were compared 

to women without SpA, although not statistically significant. The risk of Apgar score below 7 

and perinatal mortality did not differ between the groups.

The estimates in the sensitivity analysis, including missing values on BMI as a separate 

category, did not differ substantially from the estimates for the full cohort, although the CIs 

became a bit narrower as a result of the increased sample size. However, the result for 

preeclampsia became statistically significant with an adjusted OR of 1.30 (95% CI: 1.08-

1.57). When restricting the cohort to first time mothers, associations were comparable to 

those for the full cohort (Table S3). The sensitivity analysis comparing women with more 

than one diagnosis of SpA to women without SpA (table S4) and the analysis restricted to the 

chronic subtypes of SpA (table S5) showed results similar to those of the full cohort although 

the sample sizes were smaller and the CIs hence became wider.A
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Outcomes by subtype of SpA. Stratification by SpA subtype showed that the prevalence of 

preterm birth, delivery by CS, and use of epidural were increased for all subtypes of SpA 

compared to the reference-group, most for the subtype SpA with IBD, least for PsA (Table 3). 

Compared to women without SpA women with AS had higher risk of preterm birth (adjusted 

OR 1.82 [95% CI: 1.31-2.53]), CS overall (adjusted OR 1.51 [95% CI: 1.20-1.91]), and elective 

CS (adjusted OR 1.87 [95% CI: 1.39-2.53]) (Table 4). Women with SpA with IBD had higher 

ORs for preterm birth (adjusted OR 3.17 [95% CI: 1.61-6.23]), CS overall (adjusted OR 2.53 

[95% CI: 1.31-4.24]), and elective CS (adjusted OR 3.53 [95% CI: 1.69-7.39]) when women 

with SpA with IBD were compared to women without SpA.

Due to the small sample sizes in the subtypes of PsA, SpA with IBD, and uSpA, estimates are 

less precise with wide CIs.

DISCUSSION

In this cohort of 695,563 Danish mothers with 1,199,610 pregnancies, the prevalence of SpA 

in pregnancy was 0.31% during the years 1997-2016 with a period prevalence for 2016 of 

0.60%. Women with a diagnosis of SpA prior to labor had increased risk of moderately as 

well as very preterm birth, elective CS, emergency CS, and use of epidural, compared to 

women without SpA.

The increasing prevalence of diagnosed SpA in the study period could be related to 

developments in classification criteria, e.g., the introduction in 2011 of the ASAS 

(Assessment of SpondyloArthritis International Society) classification criteria for axial SpA 

including the diagnosis of non-radiographic SpA (20), as well as technological 

improvements, enabling clinicians to better diagnose the condition. The increasing 

prevalence may therefore largely reflect these developments in the field rather than a true 

increase in prevalence. While radiographic SpA has a male:female ratio of 2:1, non-

radiographic SpA is diagnosed equally frequent in females as in men and often at an earlier 

disease stage (21).  

Systemic inflammation is an important pathway leading to preterm birth (22), which may in 

part explain the association between SpA and preterm birth. Other studies have suggested 

that the severity of SpA mediates the risk of preterm labor, thus further supporting the 

association between systemic inflammation and preterm birth (10, 12). The proportion of 

both moderately and very preterm birth was higher in women with SpA compared to women A
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without the disease. As very preterm birth is associated with severe neonatal morbidity and 

mortality, this outcome may be of great concern to parents, clinicians, and society. 

Importantly, the absolute risk was low, and this may be emphasized when consulting 

pregnant women with SpA. However low the absolute risk, the excess rate of very preterm 

birth in women with SpA is still clinically relevant as this outcome is related to short and 

long-term morbidity, including infant death, respiratory distress, and neurodevelopmental 

impairment (23).

Although not statistically significant, preeclampsia was also more prevalent in women with 

SpA compared to the reference group. The etiology of preeclampsia is not fully understood, 

but systemic inflammation may be an important explanatory factor (24). 

Both preterm birth and preeclampsia may mediate the association between SpA and 

emergency CS, but factors such as severe pain or malposition of the fetal head during labor 

may also contribute to the higher ORs for emergency CS in women with SpA (8). 

Furthermore, a diagnosis with SpA may affect the obstetrician’s decision to recommend an 

elective or emergency CS. Future research should investigate the indications for CS and the 

obstetrician’s reasoning for recommending this mode of delivery. The higher ORs for 

preterm birth and CS in females diagnosed with SpA with IBD may partly be explained by the 

SpA manifestations, but the influence of IBD, often requiring intensive anti-inflammatory 

treatment even during pregnancy, may also be of importance (25).

Outcomes of pregnancy and labor in women with SpA have been investigated in other 

studies. Clowse (26) conducted a cohort study (N=62) and examined pregnancy-related 

outcomes in women with SpA compared to women with rheumatoid arthritis. Results were 

comparable between the groups with regard to risk of preterm birth and preeclampsia. 

However, their findings are difficult to compare to ours, as the control group consisted of 

women with rheumatoid arthritis and since the study is only available as an abstract. Keeling 

et al. compared 2,416 pregnancies in women with SpA with 308,989 pregnancies in healthy 

controls (13). They found that women with SpA were comparable to the healthy controls 

with regard to hypertension, preterm birth, CS, SGA, and neonatal death. These findings are 

not in line with ours, which could be explained by differences in obstetrical practices as well 

as demographic differences between Canada and Denmark.
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Stratification by subtype of SpA showed that all subtypes were associated with increased 

risks of adverse pregnancy outcomes, suggesting a central role of a shared etiology between 

the subtypes. However, subtype classification was based on the first SpA-diagnosis attained, 

and especially for ReA misclassification of subtype is possible, as women with an initially 

suspected ReA may later be diagnosed with a different chronic SpA-subtype, e.g. Spa with 

IBD. This would partly explain the increased risk of adverse pregnancy outcomes in women 

with ReA. Subtypes of SpA, mainly AS, have been investigated in other studies, but results 

have been inconsistent (10, 13, 26-27). However, a recent case-control study from Sweden, 

including 388 pregnancies in women with AS, found pregnancies in women with AS to be 

associated with preterm birth, CS, and SGA when compared to healthy controls (12). The 

results are in line with ours, although our study did not find an increased risk of SGA in 

women with AS. This may in part be explained by different definitions of SGA, as the Swedish 

study used 2 SDs as the cut-off for SGA, whereas we used 1.28 SD, which is in accordance 

with the recommendations of WHO (17). 

There are several strengths of this study. First, the population-based design with complete 

registration on all births in Denmark ensured a nationwide unselected cohort with the 

accompanying limited risk of bias due to selection or attrition. Second, the large sample size 

ensured statistical power and enabled us to explore SpA as an overall exposure as well as by 

subtype. Third, we were able to adjust for several potential confounders, including pre-

pregnancy BMI, smoking status, year of birth, and maternal age. 

Some limitations of this study should also be acknowledged. First, the ICD-10 codes for SpA 

have not been validated within the Danish healthcare system. To ensure validity, we 

included only SpA given as a primary diagnosis, and ICD-10 codes were selected in 

accordance with national standards (28). Although the sensitivity analysis restricted to those 

with more than one SpA-diagnosis showed results similar to those of the main analysis, some 

bias due to misclassification cannot be ruled out. However, any misclassification of exposure 

is likely to be non-differential and would have caused bias toward the null. Second, 

information on disease severity, drug dispensation, and comorbidities such as IBD, diabetes, 

and hypertension were not available, and estimation of any effects mediated by these factors 

was thus not feasible. Third, we lacked data on some covariates (BMI and smoking status) in 

the early study period as the registration was not mandatory. Including missing values on A
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BMI in a sensitivity analysis did not change the results considerably. The missing values 

were thus considered missing completely at random and their risk of bias introduction 

negligible. Fourth, although the SpA subtypes PsA, SpA with IBD, and uSpA showed higher 

prevalence estimates for a number of adverse pregnancy outcomes, limitations in sample 

size and wide CIs warrant some caution when interpreting these estimates. While our results 

are expected to apply to countries with similar treatment of rheumatological disorders in 

pregnancy and where obstetrical practices are comparable, generalizability to other settings 

is unknown.

In conclusion, SpA and all subtypes of the disease diagnosed prior to delivery were 

associated with increased risk of adverse pregnancy and birth outcomes. Clinician should be 

aware of this increased risk when consulting women with SpA in their childbearing years. 

Future research should investigate the pathophysiology of preterm labor in women with SpA 

and the indications for CS in these women to facilitate development of interventions 

preventing these outcomes.
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Figure Legends

Figure 1. Prevalence of Spondyloarthritis (SpA) in Danish pregnant women diagnosed with SpA 

prior to labor during 1997 through 2016 and stratified by year of birth.
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Tables

Table 1. Maternal and neonatal characteristics in pregnancies of women with 

SpA and women without SpA

SpA No SpA 

n %* n %*

Pregnancies, n 3,728 1,195,882

Age at delivery

Mean (SD) 31.0 (5.0) 30.5 (4.9)

≤ 19 50 (1.3) 17,571 (1.5)

20-24 387 (10.4) 140,478 (11.8)

25-29 1,139 (30.6) 401,819 (33.6)

30-34 1,364 (36.6) 421,166 (35.2)

35-39 667 (17.9) 182,235 (15.2)

≥ 40 121 (3.2) 32,613 (2.7)

BMI

Mean (SD) 24.5 (5.1) 24.3 (5.0)

< 18 118 (4.1) 31,695 (4.6)

18-24,9 1,758 (60.7) 454,033 (62.4)

25-29,9 634 (21.9) 153,071 (21.0)

≥ 30 387 (13.4) 89,228 (12.3)

Missing 831 (22.3) 467,855 (39.1)

Parity

First-time mothers 1,704 (46.2) 526,519 (44.6)

Missing 39 (1.1) 14,874 (1.2)

Smoking

Nonsmoker 3,112 (87.2) 939,958 (86.1)

Smoker 459 (12.8) 151,320 (13.9)

Missing 157 (4.2) 104,604 (8.8)

Birth weight

mean (SD) 3,460 g (598) 3,517 g (574)

Missing 22 (0.6) 7,220 (0.6)

Sex, female 1,812 (48.6) 581,627 (48.6)A
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Missing <3 (0.0) 502 (0.0)

Year of birth

1997-2001 443 (11.9) 315,523 (26.4)

2002-2006 783 (21.0) 305,571 (25.6)

2007-2011 1,057 (28.3) 298,021 (24.9)

2012-2016 1,445 (38.8) 276,767 (23.1)

SpA spondyloarthritis, BMI Body Mass Index

*The denomintor being non-missing observations
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Table 2. Crude and adjusted odds ratios (OR) with 95% confidence intervals (CI) for adverse 

pregnancy outcomes in women with SpA in Denmark (1997-2016)

SpA 

n (%)

no SpA 

n (%)
crude OR

adjusted OR 

(95% CI)*

Preterm < 37+0 285 (7.6) 62,807 (5.3) 1.49 1.55 (1.33-1.80)

32+0-36+6 239 (6.4) 52,246 (4.4) 1.51 1.56 (1.33-1.83)

< 32+0 46 (1.2) 10,561 (0.9) 1.43 1.47 (1.04-2.08)

Assisted VD 280 (7.5) 93,374 (7.8) 1.03 1.04 (0.90-1.21)

CS** 872 (23.4) 219,395 (18.4) 1.36 1.29 (1.16-1.43)

CS, elective 419 (11.2) 90,282 (7.6) 1.59 1.44 (1.26-1.64)

CS, emergency 453 (12.2) 129,061 (10.8) 1.20 1.17 (1.04-1.33)

Preeclampsia 141 (3.8) 34,061 (2.9) 1.34 1.22 (0.99-1.50)

Epidural analgesia 1,304 (35.0) 304,239 (25.4) 1.58 1.11 (1.02-1.20)

SGA 430 (11.6) 131,596 (11.1) 1.05 1.09 (0.97-1.23)

Apgar < 7 at 5 min 27 (0.7) 8,764 (0.7) 0.99 0.98 (0.63-1.52)

Perinatal mortality 25 (0.7) 6,712 (0.6) 1.20 0.84 (0.46-1.51)

* Adjusted for maternal age, smoking, BMI and year of birth. 

** Including 52 unspecified CS in the group without SpA.

Including 719,246 observations in the adjusted analysis.

SpA spondyloarthritis, VD vaginal delivery, CS caesarean section, SGA small for gestational age.
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Table 3. Descriptive data on the prevalence of adverse pregnancy outcomes stratified by subtype of SpA. Data are presented as 

n, (%).

No SpA AS PsA ReA SpA w. IBD uSpA

Pregnancies, n 1 195 882 590 130 2 784 87 137

Preterm birth 62,807 (5.3) 44 (7.5) 11 (8.5) 206 (7.4) 13 (15.0) 11 (8.0)

32+0-36+6 52,246 (4.4) 36 (6.1) 10 (7.7) 173 (6.2) 11 (12.6) 9 (6.6)

< 32+0 10,561 (0.9) 8 (1.4) < 3 N/A 33 (1.2) < 3 N/A < 3 N/A

Assisted VD 93,374 (7.8) 44 (7.5) 10 (7.7) 211 (7.6) 5 (5.8) 10 (7.3)

CS* 219,395 (18.4) 162 (27.5) 27 (20.8) 616 (22.1) 29 (33.3) 38 (27.7)

CS, elective 90,282 (7.6) 91 (15.4) 13 (10.0) 269 (9.7) 20 (23.0) 26 (18.9)

CS, emergency 129,061 (10.8) 71 (12.0) 14 (10.8) 347 (12.5) 9 (10.3) 12 (8.8)

Preeclampsia 34,061 (2.9) 17 (2.9) 3 (2.3) 116 (4.2) < 3 N/A 3 (2.2)

Epidural analgesia 304,239 (25.4) 227 (38.5) 37 (28.5) 953 (34.2) 31 (35.6) 56 (40.9)

SGA 131,596 (11.1) 61 (10.4) 21 (16.5) 311 (11.2) 15 (18.3) 22 (16.1)

Apgar < 7 at 5 min 8,764 (0.7) 5 (0.9) < 3 N/A 20 (0.7) 0 (0.0) < 3 N/A

Perinatal mortality 6,712 (0.6) 6 (1.0) < 3 N/A 17 (0.6) < 3 N/A 0 (0.0)

* Including 52 unspecified CS in the group without any subtype of SpA.

SpA spondyloarthritis, AS ankylosing spondylitis, PsA psoriatic arthritis, ReA reactive arthritis, IBD inflammatory bowel disease, 

uSpA undifferentiated spondyloarthritis, CS caesarean section, SGA small for gestational age, N/A not available. 

Table 4. Adjusted odds ratios (OR) with 95% confidence intervals (CI)* for adverse pregnancy outcomes in women diagnosed with SpA 

stratified by subtype of SpA and compared to women without SpA

AS PsA ReA SpA with IBD uSpA

Pregnancies, n 590 130 2784 87 137

Preterm birth 1.82 (1.31-2.53) 1.24 (0.54-2.83) 1.44 (1.20-1.72) 3.17 (1.61-6.23) 1.87 (0.88-4.00)

32+0-36+6 1.85 (1.30-2.62) 1.48 (0.65-3.38) 1.45 (1.19-1.76) 3.02 (1.44-6.30) 1.70 (0.81-3.92)

< 32+0 1.67 (0.75-3.74) N/A 1.38 (0.91-2.08) N/A N/A

Assisted VD 1.06 (0.74-1.52) 1.03 (0.48-2.20) 1.03 (0.87-1.22) 0.99 (0.38-2.61) 1.33 (0.62-2.88)

CS 1.51 (1.20-1.91) 1.09 (0.63-1.88) 1.20 (1.06-1.36) 2.35 (1.31-4.24) 1.66 (1.02-2.72)

CS, elective 1.88 (1.39-2.53) 1.01 (0.47-2.19) 1.24 (1.06-1.46) 3.53 (1.69-7.39) 2.52 (1.46-4.36)

CS, emergency 1.21 (0.90-1.63) 1.14 (0.58-2.23) 1.17 (1.01-1.35) 1.46 (0.70-3.07) 0.92 (0.48-1.75)

Preeclampsia 1.15 (0.70-1.89) 1.03 (0.23-4.57) 1.27 (1.00-1.61) N/A 0.85 (0.27-2.70)

Epidural analgesia 1.14 (0.94-1.38) 0.83 (0.54-1.27) 1.12 (1.02-1.23) 1.05 (0.60-1.82) 1.10 (0.74-1.64)

SGA 1.05 (0.77-1.43) 1.72 (0.98-3.02) 1.03 (0.89-1.19) 1.74 (0.80-3.81) 1.61 (0.99-2.63)

Apgar < 7 at 5 min 1.18 (0.44-3.15) N/A 0.93 (0.55-1.58) N/A N/A

Perinatal mortality 1.43 (0.46-4.44) N/A 0.72 (0.34-1.51) N/A N/A

* Adjusted for maternal age, smoking, BMI and year of birth.

SpA spondyloarthritis, AS ankylosing spondylitis, PsA psoriatic arthritis, ReA reactive arthritis, IBD inflammatory bowel disease, uSpA 

undifferentiated spondyloarthritis, CS caesarean section, SGA small for gestational age, N/A not available.A
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