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Abstract: 

Purpose  

To examine the association between recurrent pregnancy loss and the risk of cardiovascular 

disease mortality.  

Methods 

We identified 54,652 women who were pregnant during the Japan Collaborative Cohort 

Study. These women were 40–79 years at the date of cohort entry between 1988 and 1990. 

Participants received municipal health screening examinations and completed 

self-administered questionnaires. The cause of death was confirmed by annual/biannual 

follow-up surveys for a median of 18 years. The exposure was the number of pregnancy loss. 

The outcome was mortality from total cardiovascular disease and its subtypes according to the 

International Classification of Diseases, tenth version. Adjustment variables included age, 

number of deliveries, education, body mass index, physical activity, smoking status, and 

drinking status. Kaplan–Meier survival curves were used to estimate the cumulative mortality. 

Results  

The number of pregnancy loss tended to be inversely associated with the risk of mortality 

from total stroke, intracerebral haemorrhage, and total cardiovascular disease. The 

multivariable hazard ratio of total cardiovascular disease for ≥2 pregnancy loss versus no 

pregnancy loss was 0.84 (95% CI, 0.74–0.95). A two-fold excess risk of mortality from 
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ischemic stroke associated with ≥2 pregnancy loss was observed in women aged 40–59 years, 

with a multivariable hazard ratio of 2.19 (95% CI, 1.06–4.49), but not in older women. 

Conclusion  

Recurrent pregnancy loss tends to be associated with a lower risk of mortality from 

cardiovascular disease at 40–79 years. Younger women have an excess risk of ischemic stroke 

mortality associated with recurrent pregnancy loss.  

 

Key Words:   
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Introduction 

Pregnancy loss is the most common pregnancy-related complication and represents a 

significant clinical burden. A history of pregnancy loss may be useful for making a 

clinical decision to investigate the presence of autoimmune disease or congenital 

coagulation disorders. We hypothesize that haematological disorders or abnormal 

vasoconstriction may contribute to the risk of cardiovascular disease (CVD) mortality 

among women with recurrent pregnancy loss. 

The American Heart Association guidelines that were updated in 2011 state that 

cardiovascular and metabolic stress during pregnancy (e.g., preeclampsia, gestational 

diabetes) should be regarded as an indicator for the risk of CVD, including ischemic 

stroke and coronary heart disease in women [1]. Additionally, a careful and detailed 

history of complications in pregnancy by a primary care physician or cardiologist 

should be taken [1]. However, epidemiological evidence for the risk of complications in 

pregnancy on long-term CVD is limited in Chinese [2] and Japanese populations [3]. A 

Chinese cohort study showed that women with multiple stillbirths or miscarriages did 

not have an increased risk of ischemic heart disease and ischemic stroke mortality [2]. A 

Japanese cross-sectional study with a much smaller number of subjects, 2733 women 

aged 35–79 years, reported that single miscarriage and recurrent spontaneous abortion 
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were not associated with a history of ischemic heart disease and stroke [3].  

Congenital haematological or vascular wall disorders may contribute to the risk of 

ischemic CVD mortality in younger adults [4–7]. A Danish population-based cohort 

study showed that the risks of ischemic stroke and myocardial infarction associated with 

each additional miscarriage were larger in women aged <35 years than those in older 

women [8].  

Because of the limited available evidence, we examined the association between 

recurrent pregnancy loss and risk of mortality from total stroke, stroke subtypes, 

coronary heart disease, and total CVD using data from a large Japanese cohort. In this 

study we also analysed the data based on the age subgroups of 40–59 years and 60–79 

years at baseline.  
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Materials and methods 

Study design 

The Japan Collaborative Cohort Study was described previously [9]. A total of 110,585 

people (64,190 women) aged 40–79 years from 45 communities across Japan 

participated in municipal health screening examinations and completed 

self-administered questionnaires from 1988 to 1990 [9]. Participants were followed up 

until 2009 in 35 of 45 areas. Follow-up was terminated in 1999 in four areas, in 2003 in 

four areas, and in 2008 in two areas (median follow-up: 18 years) [9]. 

Participants were censored at death or when they moved from the surveyed 

community. The date and cause of death, or the date of movement away from the study 

area, were annually/biannually confirmed using population registers until the end of the 

study. These population data were shared with the public health centre and local 

governmental office [9]. 

A total of 1,025,703 person-years were followed up for women. Mortality with an 

identified cause was coded according to the tenth revision of the International 

Classification of Diseases (ICD-10) [9], including total stroke (I60 to I69) ischemic 

stroke (I63), haemorrhagic stroke (I60 to I61), intracerebral haemorrhage (I61) 

subarachnoid haemorrhage (I60), coronary heart disease (I20 to I25), and total CVD 
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(I01 to I99). Follow-up surveys were approved by the Director-General of the Prime 

Minister’s Office and the Ministry of Health, Labour and Welfare, Japan. Registration 

of death was reported as required under the Family Registration Law of Japan [9]. 

A total of 7782 of 64,190 (12%) women aged 40–79 years with missing values in 

the questions related to reproduction were excluded. We analysed 52,289 women aged 

40–79 years who had been pregnant, excluding a history of stroke and myocardial 

infarction at baseline. The exposure was the number of pregnancy losses as follows: no 

pregnancy loss, one pregnancy loss, and ≥2 pregnancy loss. The number of pregnancy 

losses was derived from the self-reported questionnaire. The outcome was mortality 

from total stroke, ischemic stroke, haemorrhagic stroke (intracerebral haemorrhage and 

subarachnoid haemorrhage), coronary heart disease, and total CVD. We analysed all 

ages and age subgroups at baseline, 40–59 years, and 60–79 years. 

 

Statistical analysis 

Analysis of covariance was used to test for differences in age-adjusted means and the 

prevalence of baseline characteristics. Multivariable-adjusted hazard ratios (HRs) with 

95% confidence intervals (CIs) were calculated using the Cox proportional hazard 

regression model. Testing for a linear trend across the number of pregnancy losses and 
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mortality was conducted using a median variable of the number of pregnancy losses (0, 

1, or 2). P values <0.05 were considered statistically significant. Kaplan–Meier survival 

curves were used to model the cumulative mortality. All statistical analyses were 

performed using SAS version 9.4 (SAS Institute Inc., Cary, NC, USA). 

 

Confounding variables 

We adjusted all analyses for the following confounding variables: age, the number of 

deliveries, education (primary school, junior high school, high school, college or higher 

than college), self-reported body mass index (categorized in quintiles), hours of exercise 

(almost never, or 1–2, 3–4, or ≥5 h/week), hours of walking (seldom, 10–29, 30–59, or 

≥60 min/day), smoking status (never, ex-smoker, or current smoker consuming either 1–

19 or ≥20 cigarettes/day), and drinking status (never, ex-drinker, or 1–22, 23–45, 46–68, 

or ≥69 g/day). We considered a history of hypertension and diabetes mellitus as 

mediators for the association between recurrent pregnancy loss and CVD mortality, and 

did not include them as adjustment variables for the primary analysis. 

 

Results 

Table 1 shows age-adjusted mean values for clinical parameters and the 
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prevalence of cardiovascular risk factors at baseline according to the number of 

pregnancy losses. Women with ≥2 pregnancy loss were younger (55.8 versus 58.0 

years), had a lower number of deliveries (2.6 versus 2.9), had a slightly higher body 

mass index (23.1 versus 22.9 kg/m
2
), had higher alcohol consumption (11.7 versus 9.7 

g/day), were more likely to smoke (6.6% versus 4.2%), and had a higher prevalence of 

diabetes (4.3% versus 3.8%) than did women with no pregnancy loss. No significant 

differences in college or higher education, or physical activity level estimated by 

walking and exercise habit were observed among the pregnancy loss categories. 

Among women aged 40–79 years, the follow-up duration was 160,507, 191,270, 

and 521,067 person-years for women with ≥2 pregnancy loss, with one pregnancy loss, 

and without pregnancy loss at baseline, respectively. There were 1240 deaths due to 

total stroke, 408 due to ischemic stroke, 476 due to haemorrhagic stroke (252 

intracerebral haemorrhages and 224 subarachnoid haemorrhages), 538 due to coronary 

heart disease, and 2815 due to total CVD.  

Table 2 shows multivariable HRs for mortality from total stroke, ischemic stroke, 

haemorrhagic stroke (intracerebral haemorrhage and subarachnoid haemorrhage), 

coronary heart disease, and total CVD according to the number of pregnancy losses at 

all ages. The number of pregnancy losses tended to be inversely associated with the 



 

11 

 

risks of total stroke, intracerebral haemorrhage, and total CVD mortality. The 

multivariable HR for total stroke mortality in women with one pregnancy loss was 0.91 

(95% CI, 0.78–1.06) and that in women with recurrent (≥2) pregnancy loss was 0.84 

(95% CI, 0.70–1.02). A similar trend was observed for mortality from intracerebral 

haemorrhage, with multivariable HRs of 0.88 (95% CI, 0.63–1.23) for one pregnancy 

loss and 0.68 (95% CI, 0.45–1.03) for recurrent pregnancy loss. With regard to mortality 

from total CVD, a significant inverse association was observed, with corresponding 

multivariable HRs of 0.93 (95% CI, 0.84–1.03) and 0.84 (95% CI, 0.74–0.95) , p value 

for trend <0.001. 

Table 3 shows multivariable HRs of mortality from each outcome, stratified by 

age subgroup. Women aged 40–59 years with ≥2 pregnancy loss had twice the 

multivariable-adjusted risk of mortality from ischemic stroke than women without 

pregnancy loss (HR, 2.19; 95% CI, 1.06–4.49). No significant associations were 

observed for other CVD mortalities. Women aged 60–79 years with pregnancy loss 

tended to have a lower risk of mortality from total stroke, intracerebral haemorrhage, 

and total CVD compared with those without pregnancy loss. The multivariable HRs 

were 0.84 (95% CI, 0.70–1.00) in women with one pregnancy loss and 0.84 (95% CI, 

0.68–1.04) in women with recurrent pregnancy loss for total stroke mortality. The 
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multivariable HRs were 0.70 (95% CI, 0.45–1.08) and 0.63 (95% CI, 0.37–1.09) for 

intracerebral haemorrhage mortality, and 0.88 (95% CI, 0.78–0.99) and 0.89 (95% CI, 

0.77–1.02) for total CVD mortality, respectively. We further adjusted for a history of 

hypertension and diabetes mellitus for sensitivity analysis, but the results were 

unchanged (data not shown). 

Figure 1 shows Kaplan–Meier survival curves that modelled the cumulative 

mortality from ischemic stroke at 40–59 years and ischemic stroke at 60–79 years. 

Women aged 40–59 years with ≥2 pregnancy loss had a greater cumulative mortality 

from ischemic stroke than those with no or one pregnancy loss, whereas women aged 

60–79 years with ≥2 pregnancy loss did not.  

Discussion 

The main findings of the current, large, cohort study are as follows. In women aged 40–

79 years, recurrent pregnancy loss was associated with a lower risk of total CVD 

mortality. Additionally, in younger women aged 40–59 years, recurrent pregnancy loss 

was associated with a two-fold higher risk of mortality from ischemic stroke.  

Pregnancy loss is a comprehensive term, which includes miscarriage, stillbirth, 

and medically-based termination. Two or more consecutive miscarriages are treated in 

clinical practice. Approximately 30–50% of these miscarriages are caused by 
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autoimmune diseases, such as antiphospholipid syndrome, uterine anomalies, or foetal 

genetic abnormalities [10].  

Findings from previous cohort studies on pregnancy loss and cardiovascular 

disease have been inconsistent. The Chinese cohort study of female workers aged ≥30 

years showed that single or multiple spontaneous abortion and miscarriage were not 

associated with a risk of mortality from ischemic, intracerebral haemorrhage stroke, and 

ischemic heart disease [2]. German [11] and American [12] cohort studies showed that 

miscarriage and stillbirth were not associated with a risk of incident stroke, but were 

associated with a risk of incident ischemic heart disease. Among German women aged 

35–48 years who had been pregnant, there was no significant association of ≥1 

miscarriage, ≥1 abortion, or ≥1 stillbirth with a risk of incident stroke [11]. However, 

those who had a history of ≥3 miscarriages or ≥1 stillbirth had a higher risk of incident 

myocardial infarction, with HRs of 5.06 (95% CI, 1.26–20.29) and 3.43 (95% CI, 1.53–

7.72), respectively [11]. Among American women aged 50–79 years who had been 

pregnant, ≥2 miscarriages and ≥1 stillbirth were associated with a risk of incident 

coronary heart disease, with HRs of 1.18 (95% CI, 1.04–1.34) and 1.27 (95% CI, 1.07–

1.51), respectively, but not ischemic stroke [12]. A Scottish retrospective cohort study 

showed that women with ≥1 spontaneous abortion prior to a single live birth were at 
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increased risk of total stroke mortality, with a HR of 1.49 (95% CI, 1.09–2.03) [13]. A 

Danish population-based cohort study showed that miscarriage and stillbirth were 

associated with a risk of ischemic stroke, with HRs of 1.16 (95% CI, 1.07–1.25) for 

miscarriage and 1.74 (95% CI, 1.32–2.28) for stillbirth [8]. 

We found that women with ≥2 pregnancy loss had a 16% lower risk of total CVD 

mortality. This reduction in risk may have been due to higher blood concentrations of 

oestrogen and progesterone compared with women without pregnancy loss. In the 

current study, the total number of pregnancies of women with ≥2 pregnancy loss was 

larger than that of women without pregnancy loss. The reason for this finding could be 

that women with recurrent pregnancy loss attempted to have live birth. The age-adjusted 

mean (±standard deviation) number of pregnancies was 2.9±1.4 for women without 

pregnancy loss, 3.6±1.1 for women with one pregnancy loss, and 5.0±1.3 for women 

with ≥2 pregnancy loss (p for difference <0.001). Blood concentrations of oestrogen and 

progesterone increase in the early stage of pregnancy and elevate further during the later 

stage of pregnancy. Production of estradiol-17β is 0.1–0.6 mg/day during 

non-pregnancy and 15–20 mg/day during pregnancy. Production of estriol is 0.02–0.1 

mg/day and 50–150 mg/day, and that of progesterone is 0.1–40 mg/day and 250–600 

mg/day, respectively [14]. These sex hormones are protective for development of CVD 
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through stimulated release of endothelium-derived vasodilator factors and the inhabited 

renin–angiotensin system [15,16]. Women with recurrent pregnancy loss may have 

higher levels of oestrogen and progesterone compared with those without pregnancy 

loss, which may lead to a decreased risk of CVD. 

A potential reason for the excess risk of incidence and mortality from ischemic 

heart disease or stroke in Europeans [8,11–13,17,18] and Israelis [19] is expectant 

management as the common cost-effective treatment of incomplete abortion in Western 

and Middle Eastern countries. Expectant management takes more time to complete 

abortion than does surgical evacuation, which is common in Japan [20]. Expectant 

management also generally increases the risk of incomplete miscarriage in which 

sustained immune responses may persist for weeks [21]. This situation might offset 

partially the protective effect of sex hormones against CVD.  

We speculate that women aged 40–59 years with ≥2 pregnancy loss who had an 

increased risk of ischemic stroke mortality had higher concentrations of oestrogen than 

those without pregnancy loss. Our finding is supported by a finding from a previous 

clinical trial of women aged 50–79 years [22]. In this trial, the HR of ischemic stroke 

associated with oestrogen use was 2.62 (95% CI, 1.01–6.81) for menopause for <10 

years, 1.66 (95% CI, 0.97–2.82) for those with menopause for 10–20 years, and 1.32 
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(95% CI, 0.93–1.87) for those with menopause for >20 years [22]. Other explanations 

for an excess risk of ischemic stroke mortality associated with ≥2 pregnancy loss in 

younger women include protein S, antiphospholipid symptoms, preeclampsia or 

eclampsia, and reversible cerebral vasoconstriction syndrome (RCVS).  

A Dutch retrospective family cohort study showed an approximately five-fold 

increased risk of arterial thromboembolism in individuals with deficiency of protein S 

(a cofactor for activated protein C) or protein C compared with those without this 

deficiency at <55 years, but not at ≥55 years [23]. The prevalence of protein S gene 

mutation leading to a reduction or deficiency in protein S is 10 times higher in the 

general Japanese population than in Caucasians (2% versus 0.2%) [24–26]. Protein S 

deficiency is five to 10 times more frequent in Japanese patients (20%) [27] than in 

Caucasian patients with deep venous thrombosis (2–4%) [28].  

Antiphospholipid syndrome is implicated in miscarriage and ischemic stroke in 

young adults [6]. However, the prevalence of antiphospholipid syndrome in Japan is 

currently unknown. Patients with antiphospholipid syndrome have anticardiolipin 

antibodies [4]. These antibodies bind to phospholipids or phospholipid-binding proteins 

of platelet/endothelial cell membranes, enhance blood coagulation, and increase the risk 

of venous and arterial embolism [5,6]. A total of 18% of Italians with transient ischemic 
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attack or ischemic stroke, aged 15–44 years, are positive for antiphospholipids [6]. A 

total of 81% of British women with a previous arterial or venous thrombotic event and 

antiphospholipid syndrome have experienced pregnancy loss [10].  

Preeclampsia or eclampsia is likely to cause clotting activation by vasospasm 

[29]. The prevalence of preeclampsia is 3% to 5% in pregnant women and that of 

eclampsia is 0.05% to 0.93% [29]. Preeclampsia/eclampsia is associated with a risk of 

ischemic stroke [1].  

Another clinical manifestation of vasospasm is RCVS, which is a cerebral 

manifestation of Raynaud’s phenomenon and is characterized by thunderclap headache, 

with or without other acute neurological symptoms [30]. Ischemic stroke is one of the 

complications of RCVS [30]. Clinical reports of 77 Taiwanese [31], 139 American [32], 

67 French [33], and three Japanese people [34] showed that the incidence of RCVS 

peaks at approximately 42 years of age and is more common in women than in men 

[29].
 
However, the incidence of RCVS is unknown in the general population [30]. 

Patients with autoimmune disorders, including antiphospholipid syndrome, are 

particularly susceptible to RCVS and ischemic stroke at young ages [33]. 

Strengths and Limitations
 

Strengths of our study are that it was a large prospective cohort with long-term 
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follow-up, and multiple outcomes. There are some limitations in the current study. First, 

a self-reported questionnaire consisting of simple questions related to reproduction was 

used at baseline. The validity and reliability of the question regarding reproductive 

history could not be evaluated. Reproductive history, including a history of abortion, is 

particularly sensitive, particularly by consultation. The sensitivity for self-reported 

induced abortion is 70%, which remains higher than that of interview-based reporting of 

abortion (30%–50%) [35]. Second, ischemic stroke mortality in the younger age group 

might be related to chance because there was a small number of cases in this age group. 

In conclusion, recurrent pregnancy loss tended to be associated with lower risk 

of cardiovascular disease mortality in aged 40–79 years while younger women aged 40–

59 years had a two-fold higher risk of ischemic stroke mortality associated with 

recurrent pregnancy loss. 
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Figure legend 

Figure. 1 Kaplan–Meier survival curves for mortality of (a) ischemic stroke in women 

aged 40–59 years and (b) ischemic stroke in women aged 60–79 years. 

 





Table 1. Age-adjusted mean values and prevalence of cardiovascular risk factors at baseline according to the number of 

pregnancy loss. 

  Number of pregnancy loss 

  None 1  ≥2 

Number of patients 31321 11312 9656 

 Person-years 521067 191270 160507 

 Age, years (SE) 58.0 (0.1) 55.8 (0.1)‡ 55.8 (0.1)‡ 

 The number of deliveries (SE) 2.9 (0.01) 2.6 (0.01)‡ 2.6 (0.01)‡ 

 College or higher education, n (%) 23199 (9.4) 8906 (11.1)‡ 7874 (10.2) 

 Body mass index, kg/m2 (SE) 22.9 (0.02) 22.9 (0.03) 23.1 (0.03)‡ 

 Exercise ≥5 h/week, n (%) 25384 (4.9) 9647 (4.0)  8293 (4.1)  

 Walking ≥1 h/day, n (%) 24094 (52.1) 9068 (52.0)  7865 (51.3)  



 Current smoker, n (%) 27383 (4.2) 10044 (4.9)* 8585 (6.6)‡ 

 Ethanol consumption, g/day (SE) 9.7 (0.2) 9.5 (0.3) 11.7 (0.3)‡ 

Analysis of covariance was used to test for differences from no pregnancy loss with adjustment for age. *p<0.05, †p<0.01, ‡p<0.001. 

SE, standard error.  
  

 

 

 



 

Table 2. Multivariable hazard ratios (HRs, 95% CI) of cardiovascular disease mortality according to the number of pregnancy loss in 

women aged 40–79 years.  

    Number of pregnancy loss   

    None 1  ≥2 P for trend 

  Person years 521067 191270 160507   

 Total stroke mortality Number of deaths 901 205 134   

  Multivariable HR (95% CI)  1.00  0.91 (0.78–1.06) 0.84 (0.70–1.02) 0.01  

 Ischemic stroke mortality Number of deaths 302 65 41   

  Multivariable HR (95% CI)  1.00  0.96 (0.73–1.26) 0.95 (0.68–1.33) 0.32  

 Hemorrhagic stroke mortality Number of deaths 325 90 61   

  Multivariable HR (95% CI)  1.00  0.95 (0.75–1.21) 0.83 (0.63–1.10) 0.15  



 Intracerebral hemorrhage mortality Number of deaths 181 45 26   

  Multivariable HR (95% CI)  1.00  0.88 (0.63–1.23) 0.68 (0.45–1.03) 0.05  

 Subarachnoid hemorrhage mortality Number of deaths 144 45 35   

  Multivariable HR (95% CI)  1.00  1.04 (0.74–1.45) 1.01 (0.69–1.47) 0.93  

 Coronary heart disease mortality Number. of deaths 388 94 56   

  Multivariable HR (95% CI)  1.00  1.00 (0.79–1.25) 0.84 (0.63–1.12) 0.08  

 Total cardiovascular disease mortality Number of deaths 2048 471 296   

  Multivariable HR (95% CI)  1.00  0.93 (0.84–1.03) 0.84 (0.74–0.95)† <0.001 

Multivariable-adjusted for: age, the number of deliveries, education, body mass index, exercise hours, walking hours, smoking status, and 

drinking status. 

Test for difference from no pregnancy loss: †p < 0.01.   

HR, hazard ratio 



 

Table 3. Multivariable hazard ratios (HRs, 95%CI) of cardiovascular disease mortality according to the number of pregnancy loss, 

stratified by age subgroup.   

  

  

Number of pregnancy loss 

None 1  ≥2 P for trend  

 40-59 years  Person years 304652 130191 111803 
 

  Total stroke mortality Number of deaths 105 56 39 
 

Multivariable HR (95% CI)  1.00  1.26 (0.91–1.75) 0.95 (0.66–1.38) 0.96  

  Ischemic stroke mortality Number of deaths 17 6 14 
 

Multivariable HR (95% CI)  1.00  0.86 (0.34–2.18) 2.19 (1.06–4.49)* 0.05  

  Hemorrhagic stroke mortality Number of deaths 74 43 22 
 

Multivariable HR (95% CI)  1.00  1.36 (0.93–1.98) 0.76 (0.47–1.22) 0.69  



  Intracerebral hemorrhage mortality Number of deaths 37 21 11 
 

Multivariable HR (95% CI)  1.00  1.33 (0.78–2.28) 0.77 (0.39–1.52) 0.55  

  Subarachnoid hemorrhage mortality Number of deaths 37 22 11 
 

Multivariable HR (95% CI)  1.00  1.39 (0.82–2.36) 0.74 (0.37–1.46) 0.60  

  Coronary heart disease mortality Number of deaths 43 24 10 
 

Multivariable HR (95% CI)  1.00  1.29 (0.78–2.13) 0.56 (0.28–1.11) 0.22  

  Total cardiovascular disease mortality No. of deaths 238 119 74 
 

Age-adjusted HR (95% CI) 1.00 1.17 (0.94–1.45) 0.79 (0.61–1.02) 0.09 

Multivariable HR (95% CI)  1.00  1.18 (0.94–1.47) 0.77 (0.60–1.02) 0.17  

      

 60-79 years  Person years 216415 61079 48704 
 

  Total stroke mortality Number of deaths 796 149 95 
 



Multivariable HR (95% CI)  1.00  0.84 (0.70–1.00)* 0.84 (0.68–1.04) 0.002  

  Ischemic stroke mortality Number of deaths 285 59 27 
 

Multivariable HR (95% CI)  1.00  0.99 (0.75–1.32) 0.77 (0.51–1.15) 0.08  

  Hemorrhagic stroke mortality Number of deaths 251 47 39 
 

Multivariable HR (95% CI)  1.00  0.77 (0.56–1.05) 0.89 (0.63–1.26) 0.11  

  Intracerebral hemorrhage mortality Number of deaths 144 24 15 
 

Multivariable HR (95% CI)  1.00  0.70 (0.45–1.08) 0.63 (0.37–1.09) 0.02  

  Subarachnoid hemorrhage mortality Number of deaths 107 23 24 
 

Multivariable HR (95% CI)  1.00  0.85 (0.54–1.34) 1.21 (0.77–1.90) 0.88  

  Coronary heart disease mortality Number of deaths 345 70 46 
 

Multivariable HR (95% CI)  1.00  0.94 (0.72–1.22) 0.98 (0.72–1.35) 0.25  

      



  Total cardiovascular disease mortality Number of deaths 1810 352 222 
 

Multivariable HR (95% CI)  1.00  0.88 (0.78–0.99)* 0.89 (0.77–1.02) <0.001 

Multivariable-adjusted for: age, the number of deliveries, education, body mass index, exercise hours, walking hours, smoking status, and 

drinking status. 

Test for difference from no pregnancy loss: *p < 0.05. 

HR, hazard ratio 
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