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Abstract

Background: Suicidal ideation due to abortion has been used to justify U.S. abortion policies. 

Much research in abortion and mental health has relied on self-report, had low participation rates, 

or does not consider confounding factors. We used data that does not rely on self-report and we 

considered possible confounders to examine the association between abortion and nonfatal suicide 

attempts.

Methods: Using Danish population registries, we conducted a cohort study by linking data from 

various registries. We followed women from their 18th birthday or January 1, 2000, whichever 

came last, until they had a first nonfatal suicide attempt, December 31, 2016, emigrated out of 

Denmark, or died, whichever came first. In survival analyses, we examined whether having a first 

abortion versus no abortion increased women’s risk of first-time nonfatal suicide attempts and 

whether this risk changed from before to after the abortion and over time after the abortion, 

adjusting for age, calendar year, mental health history, parental mental health history, childbirth 

history, physical health, and parental education.
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Findings: 523,280 women were included in analyses (n = 48,990 had an abortion). In our fully 

adjusted model, the risk of nonfatal suicide attempts was the same in the year before (IRR = 2.46, 

95% CI: 2.22–2.72) and after a first abortion (IRR = 2.54, 95% CI: 2.29–2.81), p = 0.509 relative 

to women not having an abortion, and decreased as time from the abortion increased (1–5 years 

afterwards IRR = 1.90, 95% CI: 1.75–2.06; 5+ years afterwards IRR = 1.73, 95% CI: 1.53–1.96).

Interpretation: Women who had abortions were more likely to have suicide attempts. Because 

the increased risk was the same both the year before and after the abortion, it is not attributable to 

the abortion. Policies should not be justified by the notion that abortion increases women’s risk of 

suicide attempts.

Introduction

The claim that abortion increases women’s risk of mental health problems such as suicidal 

ideation (which includes thoughts, plans, and nonfatal attempts of suicide) are used to justify 

restrictive abortion policies in the U.S.1–3 A recent review on the safety and efficacy of 

abortion in the U.S. concluded abortion does not increase women’s risk of depression, 

anxiety, or posttraumatic stress disorder4. Other reviews by academic or professional 

organizations in the past 10 years that specifically focus on abortion and mental health, 

including suicidal ideation, have come to similar conclusions5,6. Nevertheless, one piece 

concluded abortion harms women’s mental health, including leading to suicidal ideation7. 

This piece has been shown to have serious methodological flaws such as including studies in 

which it is not known whether the mental health outcomes, including suicidal suicidal 

ideation came before or after the abortion7,8. In order to claim abortion (or any exposure) 

increases the risk of suicidal ideation, the abortion must occur before the increased risk of 

suicidal ideation.

There are fewer studies examining the association between abortion and nonfatal suicidal 

ideation than other more common mental health outcomes4–7,8,10–13. Those that exist are 

mostly based on self-report, data that are not longitudinally collected, have low participation 

rates, or have not been able to consider temporal precedence of the abortion versus the 

suicidal ideation8,10–12. The one exception to this found that among women with no 

psychiatric illness history, those who had an abortion had a higher rate of subsequent 

deliberate self-harm than women who had an unplanned pregnancy and did not request an 

abortion12. However, this study did not examine whether there were changes in rates or risk 

of self-harm from the year before to after an abortion relative to other women. This is 

important when drawing conclusions about whether abortion increases women’s risk of 

suicide attempts. If the increased risk of mental health problems is present the year before 

the abortion occurred and this increased risk is present and the same the year after the 

abortion occurred, then other confounding factors are likely the reason for the increased risk 

in the outcome.

Further evidence of confounding would be found if the association between abortion and 

nonfatal suicide attempts was attenuated in models that controlled for confounding factors 

compared to models that did not. Indeed, findings from a recent study using Danish 

population registries to examine the association between abortion and antidepressant use 
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highlight the importance of controlling for mental health history and other possible 

confounders14. The current study used Danish population registries to examine the 

association between abortion and first-time nonfatal suicide attempts using a validated 

algorithm for nonfatal suicide attempts15. We examined the risk of first suicide attempts in 

the year before and year after the abortion, and as time after the abortion increased, adjusting 

for confounders including age, calendar, childbirth history, mental health history, parental 

mental health history, physical health, and socioeconomic status.

Methods

Study population

We used data on a cohort of women born in Denmark between January 1, 1980 and 

December 30, 1998 who did not die or emigrate from Denmark before their 18th birthday or 

study entry. Follow-up time started on the woman’s 18th birthday or January 1, 2000, 

whichever came last. Follow-up ended at the date of first-time suicide attempt, date of 

immigrating from Denmark, date of death, or December 31, 2016, whichever came first. 

Women were between the ages of 18 and 36 during the study period. Women who had a 

recorded nonfatal suicide attempts before the study period began (n = 13,075) were excluded 

from the study. In addition, those who had an abortion before age 18 were also excluded 

from this study, since abortions prior to this age require consent from parents or legal 

guardians. The study was approved by the Danish Protection Agency, The Danish National 

Board of Health, Statistics Denmark, and the University of Maryland, College Park’s IRB.

Measures

Outcome: Nonfatal suicide attempts—The main outcome was a first nonfatal suicide 

attempt or self-harm, which was based on information recorded in Danish population 

registries. First nonfatal suicide attempt or self-harm was defined using a Denmark 

algorithm (DK-algorithm)15, which uses two classification systems: 1) the International 

Classification of Disease 10th revision16 (ICD-10) of primary and secondary inpatient or 

outpatient discharge diagnoses at somatic and psychiatric hospitals indicating suicide 

attempt, intoxications, and self-injury or self-harm, and 2) the Nordic Medico Statistical 

Committee17 (NOMESCO) coding system (code 4 for suicide attempt or intentional self-

harm). The information on hospital diagnoses were obtained from the Danish National 

Patient Registry18, which has information on treatment at all medical hospitals in Denmark, 

including dates and codes for inpatient admissions since 1970 and outpatient contacts since 

1995, and the Danish Psychiatric Central Research Registry19. More specific coding 

information regarding the DK-algorithm were presented in a recent validation study of the 

DK-algorithm15.

First-time induced first-trimester abortion—First-abortions were identified through 

The Danish National Patient Registry18. This registry includes information on all induced 

abortions performed in Denmark except those performed at private clinics in 2005 or later 

(0.4% of all abortions in 200520). Induced first-trimester abortions were identified as the 

ICD-10 code: O04.
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Covariates—We included the time-varying covariates of age, calendar year, childbirth, 

pre-existing mental health, parental mental health, and physical health, and the time-

invariant covariate of socioeconomic status at age 15, all of which have been found to be 

associated with having abortions or with suicidal ideation or self-injurious 

behavior8,10–13,21–25.

Age and calendar year.: We included age and the calendar year, which were drawn from 

the Danish Civil Registration System26.

Childbirth.: Using the Danish Civil Registration System26, we identified whether and when 

women had a first childbirth during the study period.

Mental health history.: We included four measures to assess the woman’s mental health 

history: 1) prior inpatient or outpatient psychiatric contact (ICD-10 codes, entire F-chapter: 

Mental and Behavioral Disorders), 2) prior use of antidepressant medications (Anatomical 

Therapeutic Chemical [ATC] code N06A), 3) prior use of antipsychotic medications (ATC 

code: N05A), and 4) prior use of antianxiety medications (ATC codes: N05C, N05BA, 

N0AE01). The first measure was identified from the Danish Psychiatric Central Research 

Registry19, and the last three from The Danish National Prescription Registry27.

Parental mental health.: We identified whether each parent of the woman had an inpatient 

or outpatient psychiatric contact using the Danish Psychiatric Central Research Registry19.

Parental education.: Using the Integrated Database for Longitudinal Labor Market 

Research28, we identified each parent’s level of education at the woman’s 15th birthday as a 

measure of women’s socioeconomic status at age 15.

Charlson Comorbidity Index [CCI].: We computed a Charlson comorbidity index29, an 

indicator of somatic disease burden or physical health, for each woman using the Danish 

National Patient Registry18. The CCI consists of 19 severe, chronic diseases, each assigned a 

weight from one to six corresponding to the relative risk of mortality from the disease. Total 

possible scores range from 0–37. One’s CCI is calculated by summing all the weights. We 

coded women into a score of 0, 1, or 2 or more on this index.

Statistical analyses

We conducted two sets of analyses. First, survival analysis was used to examine the risk of 

first suicide attempts or self-harm associated with a first abortion compared to no abortion. 

In these survival analyses, women entered the study on their 18th birthday or January 1, 

2000, whichever came last. Women ended the study at the date of first-time suicide attempt, 

date of immigrating from Denmark, date of death, or December 31, 2016, whichever came 

first. We used Poisson Regression with woman-years at risk as offset variables, which is 

equivalent to Cox Regression30,31, to examine incidence rate ratios (IRRs) associated with 

abortion. In order to examine whether the risk of suicide attempts changed from before to 

after the abortion and as time since abortion increased, we examined a basic model which 

estimated risk of suicide attempts in the year just before the abortion, the year just after the 

abortion, 1–5 years after the abortion, and 5 or more years after the abortion relative to not 

Steinberg et al. Page 4

Lancet Psychiatry. Author manuscript; available in PMC 2020 August 19.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



having had an abortion, and included only the time-varying covariates of age and cohort 

(calendar year). In the fully-adjusted model, the time-varying covariates of childbirth, prior 

mental health (prior psychiatric contact, prior antidepressant medications, prior antianxiety 

medications, prior antipsychotic medications), mother and father history of psychiatric 

contact, and the woman’s Charlson Comorbidity index and the time invariant covariates of 

mother’s and father’s education when the woman was 15 were added to the basic model.

Our second set of analyses were conducted only among women who had abortions during 

the study period. We examined monthly incidence rates of first-time suicide attempts of all 

women having an abortion in the year before and after the abortion. We also examined 

incidence rate ratios using the 11th and 12th month before the abortion as the reference 

category, adjusting for age and calendar year, allowing us to study if the incidence of suicide 

attempts was increased at any time in the first 12 months after an abortion. We examined 

these incidence rates and incidence rate ratios for all women having an abortion and 

stratified by previous psychiatric contact. These analyses allowed us to study whether the 

incidence of first suicide attempts varied in whole the year before to after the abortion, 

monthly in the 12 months before to after the abortion, and by whether the woman had a 

previous psychiatric contact.

Because the Danish algorithm may capture some individuals who did not intend to hurt 

themselves15, we conducted other analyses using only the ICD-10 codes of X60 to X84 or 

NOMESCO code 4. These codes are used for suicide attempts or intentional self-harm. 

Results did not change from our main analyses and so are reported in supplementary 

analyses. We did not investigate completed suicide because our methodology of examining 

relative risk and rates in the year before and after the abortion cannot be done with 

completed suicide and there were too few suicides in our sample for other meaningful 

analyses (n = 114).

Role of Funding Source

The funders of the study had no role in study design, data analysis, data interpretation, or 

writing of the report. The corresponding author had full access to all data in the study and 

has final responsibility for the decision to submit for publication.

Results

A total of 523,280 women were included in this study. Of these, 48,990 had a record of at 

least one first-trimester abortion, and 10,216 women had a suicide attempt during the study 

period. Among women who had an abortion, 1,402 had a first suicide attempt after a first 

abortion.

Descriptive information of the study sample is presented in Table 1, as well as information 

by whether or not women had an abortion during the study period. Having an abortion was 

associated with having a childbirth, having prior mental health indicators, having parents 

with mental health indicators, worse physical health, and parental education level, ps < 

0.0001; most noteworthy were the associations between having an abortion and having a 

childbirth, and having an abortion and prior antidepressant use.
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The number of women attempting suicide by study variables and the unadjusted rate of 

suicide attempts per 1000 woman-years at risk are presented in Table 2. Relative to women 

having no abortion (n = 474,380), women’s unadjusted rates of suicide attempts were higher 

in the year before, the year after, and 1–5 years after, but the same 5+ years after an abortion. 

The unadjusted rate of first suicide attempt was the same in the year before and after, p = 

0.69, and decreased with more time from the abortion.

Results from the survival analysis are presented in Table 3. In the basic and fully adjusted 

model, relative to women who had not had an abortion, women who had an abortion had a 

higher risk of first-time suicide attempt. However, this risk of first-time nonfatal suicide 

attempts was similar in the year before (basic: IRR = 3.63, 95% CI: 3.29–4.02; and fully-

adjusted: IRR = 2.46, 95% CI: 2.22–2.72) and after an abortion (basic: IRR = 3.89, 95% CI: 

3.51–4.30, p = 0.28, and fully-adjusted: IRR = 2.54, 95% CI: 2.29–2.81, p = 0.509) and 

decreased with more time after the abortion (1–5 years basic: IRR = 3.02, 95% CI: 2.79–

3.27; fully-adjusted: IRR = 1.90, 95% CI: 1.75–2.06; 5+ years: basic: IRR = 2.89, 95% CI: 

2.56–3.27; fully-adjusted: IRR = 1.73, 95% CI: 1.53–1.96). Furthermore, the strength of the 

association between abortion and first nonfatal suicide attempts decreased from the basic 

model to the model fully-adjusted, indicating that childbirth, pre-existing mental health, 

parental mental health, physical health, and socioeconomic status are confounding the 

association between abortion and suicide attempts.

Across all women in the sample (n = 523,380), the strongest risk factors of suicide attempts 

(Table 3) in the fully-adjusted model were having a previous psychiatric contact (IRR = 

5.88, 95% CI: 5.59–6.18), previously obtaining an antidepressant (IRR = 2.77, 95% CI: 

2.63–2.92), previously obtaining antianxiety medication (IRR = 1.48, 95% CI: 1.41–1.56), 

and previously obtaining antipsychotic medication (IRR = 1.69, 95% CI: 1.60–1.79).

Examining the unadjusted incidence rates in monthly increments during the year before and 

after an abortion, we found rates of suicide attempts were relatively stable for all women 

having an abortion, for women with a previous psychiatric contact having an abortion, and 

for women without a previous psychiatric contact having an abortion (Figure 1). When we 

compared the unadjusted incident rates from the whole year before to the whole year after 

the abortion for all women, women with a previous psychiatric contact, and women without 

a previous psychiatric contact, there were no changes from the year before (all women IR = 

8.87, 95% CI: 8.04–9.76; women with a previous psychiatric contact IR = 30.99, 95% 

CI:26.96–35.62; women without a previous psychiatric contact IR = 5.23; 95% CI:4.56–

6.00) to the year after an abortion (all women IR = 8.62, 95% CI: 7.82–9.52, p = 0.69; 

women with a previous psychiatric contact IR = 27.18, 95% CI:23.57–31.34, p = 0.40; 

women without a previous psychiatric contact IR = 5.31; 95% CI:4.64–6.09, p = 0.40). 

Furthermore, suicide attempt rates in the year before and after the abortion differed by 

whether women had a previous psychiatric contact as indicated by the nonoverlapping 

confidence intervals in Figure 1B.

Figure 2 presents age and calendar-year adjusted incidence rate ratios (IRRs) of first-time 

suicide attempts in monthly increments from the year before and after an abortion compared 

to the 11th and 12th month beforehand (our defined reference group). Panel A presents IRRs 
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for all women who had an abortion; Panel B for all women who had an abortion who had a 

prior psychiatric contact; and Panel C for all women who had an abortion without a prior 

psychiatric contact. All panels show that there are no changesin the monthly adjusted rates 

relative to the 11th and 12 months before an abortion from the 10 months before to the year 

after an abortion.

Discussion

Using longitudinal data on abortion and nonfatal suicide attempts available in population 

registries, we examined risk of first nonfatal suicide attempt associated with a first abortion. 

These data allowed us to not rely on women’s self-report of mental health experiences or 

abortion. Compared to women who did not have an abortion, those who did had a higher risk 

of nonfatal suicide attempts. However, a close look at the data, including all analyses 

presented here, suggests that abortion itself did not contribute to the higher risk, supporting 

conclusions from other research4–6. First, the increased relative risk was the same in the 

whole year before and after the abortion. And the rates of first time suicide attempts did not 

change from the whole year before to after the abortion. That is, we found that monthly 

suicide attempt rates from the 10 months before the abortion to 12 months afterwards are 

similar to the combined 11th and 12th month rate before the abortion, which is 

approximately 9 months before conception (see Figures 1 and 2). Second the relative risk of 

suicide attempts decreased as more time from the abortion increased, countering the notion 

that the effects of abortion are not experienced until a long time after the abortion32. Third, 

the relative risk associated with abortion decreased from the basic adjusted model, which 

controlled for only age and calendar year, to the fully adjusted model which also controlled 

for childbirth history, mental health history, parental mental health history, physical health 

history, and socioeconomic status. Together these findings provide evidence that there are 

shared risk factors such as mental health history for both having an abortion and having 

suicide attempts.

When we examined incidence rates in the year before and after an abortion for all women 

who had an abortion, for women with a previous psychiatric contact, and for women with no 

previous psychiatric contact, we found no changes in incidence rates from the year before to 

the year after the abortion for all three groups. Noteworthy, we found the incidence rates in 

the year before and after an abortion for women having a previous psychiatric contact were 

much higher (IR = 30.99 beforehand and IR = 27.18 and afterwards) than for women having 

no previous psychiatric contact (IR = 5.23 beforehand and IR = 5.31 afterwards).

Interestingly, the association between abortion and suicide attempts for all times relative to 

an abortion (compared to no abortion) decreased in the fully adjusted model relative to the 

basic model, indicating that pre-existing mental health and the other covariates are 

confounding the association between abortion and suicide attempts. Other research has not 

found a statistically significant association between abortion and suicidal ideation in models 

that adjusted for confounding factors such as prior mental health, intimate partner violence, 

childhood adversities, or pregnancy intention10–12. Had we in the present study been able to 

consider other confounding factors both proximal to the pregnancy such as pregnancy 

intention or wantedness or intimate partner violence or more distal such as childhood 
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adversities, the observed association may have been reduced further. Moreover, the strongest 

predictors of first-time suicide attempts were indicators of prior mental health problems, and 

particularly having had treatment at psychiatric facilities. It should be noted that we also did 

not control for miscarriage history in our analyses. Another study examining the association 

between abortion and subsequent suicidal ideation has not found miscarriage history to be 

associated with subsequent suicidal ideation in adjusted models10,41.

Our results support and strengthen other research that has used Danish population registries 

and found that abortion does not increase women’s risk of other mental health 

indicators13,32. They also suggest that the abortion care setting may be an appropriate place 

to integrate mental health screenings. Integrating such services may help women seek 

treatment for pre-existing mental health issues and prevent future mental health problems.

Our study has limitations worth mentioning. Our measure of nonfatal suicide attempts 

includes suicide attempts, self-harm with intention to hurt oneself, and self-harm without 

intention to die15. Thus, not all suicide attempts may have been with the intention to harm 

oneself or die. However, when we conducted supplementary analyses in which we only 

examined the outcome of suicide attempts or intentional self-harm, we found similar results 

(see supplementary analyses). Second, it is not clear whether the results generalize to other 

contexts, particularly where access to abortion is legally restricted. Nevertheless, one study 

in the U.S. that compared suicidal ideation after being denied an abortion versus being 

allowed to have an abortion did not find differences in the five years afterwards12. Third, 

while we were able to control for prior mental health problems that had been recorded in the 

Danish registries, it is likely that women experienced mental health problems which were 

not recorded because they did not receive treatment or seek medical advice. Thus, prior 

mental health problems may have been underestimated.

In addition, we do not examine recurrent suicide attempts or suicide attempts around a 

second or more abortion. Other studies in the abortion and mental health literature have 

examined recurrent mental health problems separate from incident ones33–35; and scholars 

have suggested or research found recurrent suicide attempts or mental health problems are 

distinct from incident or new suicide attempts or mental health problems36–38. Researchers 

also contend that having a second or more abortion is distinct from having a first abortion39. 

Thus, future studies could examine recurrent mental health problems, including suicide 

attempts, and mental health around second or more abortions.

Our findings do not support the notion that abortion causes or increases women’s risk of 

suicide attempts. In fact, our findings support the conclusion that heightened suicide 

attempts is not due to abortion but differences in other risk factors for suicide attempts. 

Consequently, policies based on the notion that abortion increases women’s risk of suicide 

attempts are misinformed.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Research in Context

Evidence before this study

Understanding the association between abortion and suicidal ideation (including 

thoughts, plans, or attempts of suicide) has policy implications in the U.S. and beyond. In 

2008 and 2011, two independent professional and academic organizations published 

systematic reviews or meta-analyses on abortion and mental health4,40. In these reviews, 

only 6 studies examined the association between abortion and suicidal ideation. However, 

as noted by one of the systematic reviews, the studies were of varying quality4. Both 

reviews concluded that abortion does not cause or increase women’s risk of mental health 

problems4,40. We searched pubmed, psycinfo, and web of science for articles published 

between January 1, 2008 and July 15, 2019 using the search terms of “abortion” and 

“suicidal ideation”; “abortion” and “suicide attempts”; “abortion” and “self-harm”; 

“abortion” and “self harm”; “abortion” and “suicidal behavior/behaviour”; “termination 

of pregnancy” and “suicidal ideation”; “termination of pregnancy” and “suicide 

attempts”; “termination of pregnancy” and “self-harm”; “termination of pregnancy” and 

“self harm”; “termination of pregnancy” and “suicidal behaviour/behaviour”. From this 

search, we found 103 articles, 13 of which were tested the association between abortion 

and suicidal ideation, suicide attempts, or self-harm. We also searched the references of 

these articles and found 1 more study on suicidal ideation published since 2008. Of these 

14 articles, there were 3 data sets each with two different articles published using them 

(for a total of 6 of the 14 articles). For two of the data sets, the results of the two articles 

were the same, and so we only include one of these two. For one of the data sets, results 

differed and so we discuss both of these two below. Thus, we discuss a total of 12 i 

articles on abortion and suicidal ideation since 2008. 6 of the 12 studies found no 

statistically significant association between abortion and suicidal ideation, and 6 found a 

statistically significant association. Studies were of varying quality. Two of the six that 

found statistically significant associations were not able to determine whether the 

abortion came before or after suicidal ideation; and one was a cross sectional study of 

postmenopausal women, thus relying on women reporting on abortions that occurred 

several years in the past.

Added value of this study

The existing studies on abortion and suicidal ideation (or attempts or self-harm) are all 

based on self-report of abortion and suicidal ideation, and none have examined the risk or 

rates of suicide attempts or ideation, or self-harm in the year before versus after the 

abortion. It is important to examine rates and risk of suicide attempts before and after 

abortion and use data not based on self-report, in order to understand whether abortion 

increases women’s risk or causes suicidal ideation. The current study uses Danish 

population registries to examine the association between abortion and first-time nonfatal 

suicide attempts, and examines rates and risk (relative to women who do not have 

abortions) in the year before and after an abortion, and as time from the abortion 

increases.

Implications of all the available evidence
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The current study findings suggest that women who have abortions are more likely to 

have first-time nonfatal suicide attempts than women who do not have abortions. Because 

rates and risk of suicide attempts were the same before and after the abortion, the 

association is not due to the abortion but other factors associated with both having an 

abortion and mental health problems. Thus, policies based on the notion that abortion 

causes or increases women’s risk of suicidal ideation are not supported by evidence.
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Figure 1. 
Unadjusted Incidence Rates of First Suicide Attempt in the Year Before and Year After a 

First First-trimester Abortion. Panel A: All Women Having an Abortion; Panel B: Women 

Having an Abortion Stratified by Prior Psychiatric Contact.

Panel A. Women having had a first first-trimester abortion (n = 48,990)

Panel B. Women having had a first first-trimester abortion stratified by prior psychiatric 

contact
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Notes: The period −12 to 0 refers to the period from 12 months before the abortion. І 
indicates 95% confidence intervals.
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Figure 2. 
Age and calendar year adjusted Incidence Rate Ratios of First Suicide Attempt Before and 

After a First First-Trimester Abortion for All Women Who had an Abortion (Panel A), 

Women Having had an Abortion Who Had a Prior Psychiatric Contact (Panel B), and 

Women Having had an Abortion Who Did Not Have a Prior Psychiatric (Panel C).

Panel A. Women having had a first first-trimester abortion (n = 48,990)

Panel B. Women having had a first first-trimester abortion with a prior psychiatric contact (n 

= 12,080)
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Panel C. Women having had a first first-trimester abortion without a prior psychiatric contact 

(n = 36,910)

Notes. The horizontal line indicates the reference group of the 11th and 12th months before 

the abortion for each group. Error bars indicate 95% Cis. All numbers in Figure 2 are 

adjusted for age and cohort.
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Table 1.

Descriptive information of total sample, those having a first trimester abortion, and those not having a first-

trimester abortion

Total (n = 523,280) Abortion (n = 48,990) No abortion (n = 474,290)

Childbirth
 No
 Yes

68.6%
31.4%

42.6%
57.4%

71.2%
28.8%

Prior psychiatric contact
 No
 Yes

84.8%
15.2%

75.3%
24.7%

85.8%
14.2%

Prior antidepressant medication
 No
 Yes

82.3%
17.6%

67.8%
32.2%

83.8%
16.2%

Prior antianxiety medication
 No
 Yes

87.2%
12.8%

79.6%
20.4%

88.0%
12.0%

Prior antipsychotic medication
 No
 Yes

95.3%
   4.7%

91.0%
   9.0%

95.8%
   4.2%

Father’s history of psychiatric contact
 No
 Yes

90.1%
   9.9%

85.6%
14.4%

90.6%
   9.4%

Mother’s history of psychiatric contact
 No
 Yes

88.1%
11.9%

83.1%
16.9%

88.7%
11.3%

Charlson Comorbidity Index
 0
 1
 2 or more

87.9%
10.9%
   1.2%

85.8%
12.5%
   1.7%

88.1%
10.8%
   1.1%

Mother’s education when women was 15
 Level 1
 Level 2
 Level 3
 Level 4
 Level 5
 Level 6
 Level 7
 Level 8
 Level 9
 Unknown

24.4%
   3.1%
   1.5%
35.5%
   3.7%
21.2%
   0.7%
   4.8%
   0.3%
   4.7%

36.2%
   2.6%
   0.9%
33.7%
   2.7%
16.0%
   0.3%
   2.4%
0.1%
5.2%

23.1%
   3.2%
   1.6%
35.7%
   3.8%
21.7%
0.8%
5.1%
0.3%
4.7%

Father’s education when women was 15
 Level 1
 Level 2
 Level 3
 Level 4
 Level 5
 Level 6
 Level 7
 Level 8
 Level 9
 Unknown

21.8%
   2.9%
   1.0%
41.7%
   5.2%
10.7%
   0.6%
   7.6%
   0.7%
   7.7%

29.9%
   2.6%
   0.7%
40.8%
   3.9%
   7.5%
   0.4%
   4.3%
   0.3%
   9.7%

21.0%
   3.0%
   1.1%
41.8%
   5.3%
11.0%
   0.6%
   8.0%
   0.7%
   7.5%

Note. All variables differ by whether the woman had an abortion during the study period or not, p-values < 0.0001.
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Table 2.

Study Variables by First-time Suicide Attempts

Number of women 
with first suicide 
attempts (n = 
10,216)

Woman-years at risk of 
first suicide attempts (n 
= 4,522,554 years)

Unadjusted rate of first suicide attempt 
per 1000 woman-years at risk (95% CI)

Abortion
 No abortion
 Year before abortion
 Year after abortion
 1–5 years after abortion
 5 + years after abortion

8,413
   401
   396
   692
   314

4,137,575
      45,205
      45,911
   149,656
   144,207

  2.03 (1.99–2.08)
  8.87 (8.04–9.78)
  8.63 (7.82–9.52)
  4.62 (4.29–4.98)
  2.18 (1.95–2.43)

Childbirth
 No childbirth
 Childbirth

9,160
1,056

3,666,880
   866,675

  2.51 (2.45–2.56)
  1.22 (1.15–1.29)

Prior psychiatric contact
 No
 Yes

4,623
5,593

4,069,194
   453,361

  1.14 (1.10–1.17)
12.34 (12.02–12.66)

Prior antidepressant medication
 No
 Yes

5,365
4,851

3,931,084
   591, 470

  1.36 (1.33–1.40)
  8.20 (7.97–8.44)

Prior antianxiety medication
 No
 Yes

7,592
2,624

4,124,087
   398,467

  1.84 (1.80–1.88)
  6.59 (6.34–6.84)

Prior antipsychotic medication
 No
 Yes

8,151
2,065

4,399,557
   122,997

  1.85 (1.81–1.89)
  16.79 (16.08–17.53)

Mother’s history of psychiatric contact
 No
 Yes

8,213
2,003

4,082,184
   440,371

  2.01 (1.97–2.06)
  4.55 (4.35–4.75)

Father’s history of psychiatric contact
 No
 Yes

8,607
1,609

4,144,445
   378, 109

  2.08 (2.03–2.12)
  4.26 (4.05–4.47)

Charlson Comorbidity Index
 0 (none)
 Score of 1
 Score of 2 or more

8,916
1,033
   267

4,108,414
   320, 893
     93,248

  2.17 (2.13–2.22)
  3.22 (3.03–3.42)
  2.86 (2.54–3.23)
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Table 3.

Adjusted Incidence Rate Ratios (and 95% CI) of Suicide Attempt by Time Relative to First-abortion (n = 

523,280)

Basic Model* Fully adjusted model**

Abortion
 No abortion***
 Year beforehand abortion
 Year after abortion
 1–5 years after abortion
 5 + years after abortion

1.00 (reference)
3.63 (3.29–4.02)
3.89 (3.51–4.30)
3.02 (2.79–3.27)
2.89 (2.56–3.27)

1.00 (reference)
2.46 (2.22–2.72)
2.54 (2.29–2.81)
1.90 (1.75–2.06)
1.73 (1.53–1.96)

Childbirth
 No
 Yes

---
---

1.00 (reference)
0.78 (0.73–0.84)

Prior psychiatric contact
 No
 Yes

---
---

1.00 (reference)
5.88 (5.59–6.18)

Prior antidepressant medication
 No
 Yes

---
---

1.00 (reference)
2.77 (2.63–2.92)

Prior antianxiety medication
 No
 Yes

---
---

1.00 (reference)
1.48 (1.41–1.56)

Prior antipsychotic medication
 No
 Yes

---
---

1.00 (reference)
1.69 (1.60–1.79)

Mother’s history of psychiatric contact
 No
 Yes

---
---

1.00 (reference)
1.21 (1.15–1.27)

Father’s history of psychiatric contact
 No
 Yes

---
---

1.00 (reference)
1.24 (1.18–1.31)

Charlson Comorbidity Index
 0 (none)
 Score of 1
 Score of 2 or more

---
---
---

1.00 (reference)
1.15 (1.08–1.23)
1.05 (0.93–1.19)

*
Model includes abortion, age, and cohort (calendar year)

**
Model includes abortion, childbirth, age, cohort (calendar year), prior psychiatric contact, prior antianxiety medication, prior antipsychotic 

medication, mother’s and father’s history of psychiatric illness, and mother’s and father’s education level when woman was 15 years old

***
Excluding the year prior to first abortion

---
not included in basic model
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