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Abstract

Background.—Oral contraceptive use has been previously associated with an increased risk 

of suicidal behavior in some, but not all, samples. The use of large, representative, longitudinally-

assessed samples may clarify the nature of this potential association.

Methods.—We used Swedish national registries to identify women born between 1991 and 1995 

(N = 216 702) and determine whether they retrieved prescriptions for oral contraceptives. We 

used Cox proportional hazards models to test the association between contraceptive use and first 

observed suicidal event (suicide attempt or death) from age 15 until the end of follow-up in 2014 

(maximum age 22.4). We adjusted for covariates, including mental illness and parental history of 

suicide.

Results.—In a crude model, use of combination or progestin-only oral contraceptives was 

positively associated with suicidal behavior, with hazard ratios (HRs) of 1.73–2.78 after 1 month 

of use, and 1.25–1.82 after 1 year of use. Accounting for sociodemographic, parental, and 

psychiatric variables attenuated these associations, and risks declined with increasing duration 

of use: adjusted HRs ranged from 1.56 to 2.13 1 month beyond the initiation of use, and from 1.19 

to 1.48 1 year after initiation of use. HRs were higher among women who ceased use during the 

observation period.
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Conclusions.—Young women using oral contraceptives may be at increased risk of suicidal 

behavior, but risk declines with increased duration of use. Analysis of former users suggests that 

women susceptible to depression/anxiety are more likely to cease hormonal contraceptive use. 

Additional studies are necessary to determine whether the observed association is attributable to a 

causal mechanism.
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Introduction

The use of oral contraception (OC) among women is common, with at least 20% of 

reproductive-aged women in relationships reporting use in 31 countries in 2015 (United 

Nations, 2015). In the USA, 16.6% of women aged 15–19 and 19.5% of women aged 

20–29 reported use in 2015–2017 (Daniels & Abma, 2018). OC is effective at preventing 

pregnancies and can be used to mitigate menstrual symptoms (Oinonen & Mazmanian, 

2002), but is not without adverse side effects: sex hormones are known to impact mood 

and behavior (McEwen & Milner, 2017), and some prior research has identified a positive 

association between OC use and depressive symptoms (Skovlund, Morch, Kessing, & 

Lidegaard, 2016), though findings are inconsistent (Keyes et al., 2013).

OC may also impact the risk of suicidal behavior, which is itself a public health concern. 

Nearly 800 000 people die by suicide globally each year (World Health Organization. 

Reproductive Health and Research, 2010). Several countries, including the USA (Curtin, 

Warner, & Hedegaard, 2015), are experiencing increased rates of suicide; and there are 

manyfold more suicide attempts than deaths by suicide (Piscopo, Lipari, Cooney, & 

Glasheen, 2016; Substance Abuse and Mental Health Services Administration, 2018), and 

suicidal behavior is especially high among young women (Baca-Garcia, Perez-Rodriguez, 

Mann, & Oquendo, 2008). Relatively few studies have examined the association between 

OC use and suicidal behavior in population-based cohorts. Most prior reports are based on 

longitudinal studies of British women, ranging in size from ∼17 000 to 167 000 women, 

which all found non-significant increases in the risk of suicide completion among OC 

users (Beral et al., 1999; Colditz, 1994; Hannaford et al., 2010; Vessey, Villard-Mackintosh, 

McPherson, & Yeates, 1989). However, one study of a US cohort reported a significant 

positive association between OC and death by suicide (Charlton et al., 2014); another study, 

using a circumscribed sample of sexually active US women, found a negative association 

between OC use and past-year suicide attempts (Keyes et al., 2013).

More recently, a study by Skovlund, Morch, Kessing, Lange, and Lidegaard (2018) reported 

a positive association between contraceptive use and risk of suicidal behavior (attempts 

and completions) using Danish registry-based data and a sample size of nearly half a 

million women. Risk of a first suicide attempt was most pronounced in the first 2 months 

of contraceptive use and remained elevated for at least 1 year after the initiation of use; 

women aged 15–19 were at higher risk than those aged 20 or older. Importantly, a mediation 
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analysis demonstrated that the observed association was attenuated, though not eliminated, 

with the inclusion of a mediation pathway through depression.

Some women with a psychiatric disorder (e.g. major depression) may use hormonal 

contraception to help control their mood-related menstrual symptoms (Pagano, Zapata, 

Berry-Bibee, Nanda, & Curtis, 2016), and in these cases, risk of suicidal behavior may 

be attributable to the underlying psychiatric issues rather than to contraceptive use per se. 

In addition, as noted above, OC use has been associated with depression or depressive 

symptoms in some samples (Skovlund et al., 2016) or subgroups of women (Duke, 

Sibbritt, & Young, 2007); others have reported no association (Duke et al., 2007; Toffol, 

Heikinheimo, Koponen, Luoto, & Partonen, 2011, 2012). A large study of Swedish women 

aged 12–30 reported an association between contraceptive use and psychotropic prescription 

drug use (which may be prescribed to treat conditions other than depressive or anxiety 

disorders), but only among adolescents (Zettermark, Perez Vicente, & Merlo, 2018). These 

overall inconsistencies may be due to differences across studies in the age range of the 

samples, participants’ motivations for using contraception, duration of use, or other factors 

(Robakis, Williams, Nutkiewicz, & Rasgon, 2019). Given the uncertainty surrounding this 

association, consideration of psychiatric history is critical when evaluating the association 

between hormonal contraceptives and suicidality.

Given the widespread use of OC, a clear understanding of their potential risks is of high 

public health relevance. In the current study, we assess whether OC use among young 

women aged 15–22 is associated with risk of suicidal behavior, using data drawn from 

Swedish national registries. We examine potential changes in risk as a function of the 

duration of use, and control for sociodemographic, familial, and psychiatric covariates.

Materials and methods

Sample

We linked nationwide Swedish registers via the unique 10-digit identification number 

assigned at birth or immigration to all Swedish residents. The identification number was 

replaced by a serial number to ensure anonymity. The following sources were used to 

create our dataset: the Total Population Register, containing information about the year 

of birth and sex; the Multi-Generation Register, linking individuals born after 1932 to 

their parents; the medical birth register with information on all births from 1972 to 2014; 

the Longitudinal integrated database for health insurance and labor market studies, from 

1990 to 2014 containing information on parental education; the Prescribed Drug Register, 

containing all prescriptions in Sweden picked up by patients from 2005 to 2014; the 

Hospital Discharge Register, containing hospitalizations for Swedish inhabitants from 1964 

to 2014; the Outpatient Care Register, containing information from outpatient clinics from 

2001 to 2014; and regional Primary Health Care Registers, for which availability varies by 

region due to different timing of digitalizing of the patient records (see online Supplemental 

Methods). We include all females in Sweden who turned 15 in August 2006 or later; this 

allowed us to obtain at least one full year of coverage of prescribed OC prior to age 15, 

resulting in a sample aged 15–22.
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Outcome and predictor variables

The outcome of interest was the first instance of suicidal behavior (suicide attempt or 

suicide death). Cases were defined using the ICD-10 codes X60-X84 and Y10-Y34. The 

predictor of interest was oral contraceptive use. OC use was identified using the Anatomical 

Therapeutic Chemical (ATC) Classification System and divided into progestin-only pills and 

oral combination pills (see online Supplemental Methods for corresponding ATC codes), 

as progestin-only pills are frequently prescribed to women for whom combination pills are 

contraindicated (White et al., 2012; World Health Organization. Reproductive Health and 

Research, 2010) and these groups may differ with respect to risk. The duration was assumed 

to be in accordance with the number of pills picked up (typically 3 months). We further 

allowed a 28-day period after the prescription was obtained to account for a lag before the 

women began taking pills from that prescription.

Women with a suicidal event prior to age 15 were censored. Women were censored 

when they became pregnant, with the start of pregnancy defined as 9 months before 

childbirth, and thereafter. Women diagnosed with certain medical conditions were censored 

at the time of diagnosis. These were polycystic ovarian syndrome, endometriosis, venous 

thromboembolism, and cancer (except skin tumor); see online Supplemental Methods for 

ICD codes. Women who ceased using oral contraceptives during the observation period were 

excluded from the main analysis, but a sensitivity analysis was conducted to examine their 

risk.

Socioeconomic status was assessed using biological parent’s highest level of education 

during their lifetime, which was categorized into low (compulsory school only), middle 

(high school level) or high (university level). Parental history of suicide was a binary 

variable, where individuals with a parental history of suicide attempt/death (defined in 

accordance with the definition above) were coded 1 and others coded 0. Depression and 

anxiety disorders (DAD) were defined using ICD-10 codes F32, F33, F40 and F41; DAD 

was included as a time-varying covariate due to prior evidence that OC use can increase 

symptoms of DAD. We defined lifetime history of bipolar or non-affective psychosis (BPN) 

using ICD-10 codes F31, F20, F21, F22, F23, F24, F25, F26, F27, F28, and F29. Individuals 

could not be coded as having both DAD and BPN; women with both diagnoses were coded 

as having BPN only.

Statistical analyses

We used Cox proportional hazard models to study the association between OC use and 

suicidal behavior. We followed young women starting from age 15 until first registration 

for suicidal behavior, censoring (see above for conditions that led to censoring), or end of 

follow-up (31 December 2013), whichever came first. We used age as the underlying time 

scale, and contraceptive use was included as a time-dependent variable, with combination 

pills and progestin-only pills analyzed separately based on prior evidence of differential 

associations with mood disorders (Svendal et al., 2012) and suicidal behavior (Skovlund et 

al., 2018). To evaluate whether a possible effect of contraceptives varied during follow-up 

time, i.e. whether the proportionality assumption was fulfilled, we utilized three different 

approaches to model the effect of time: a linear model, a logarithmic model, and a quadratic 
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model. We selected the best fitting model, and after running an initial crude model, we 

ran a model that adjusted for parental education. A subsequent model further adjusted for 

parental history of suicide attempt, which in the hypothetical case corresponds to where 

all confounders were adjusted for, providing an estimate of the total effect of contraceptive 

use on SA. To explore the effect of psychiatric disorders, we further included DAD and 

BPN. DAD was included as time-dependent variable while BPN was considered a lifetime 

characteristic.

We conducted a series of secondary/sensitivity analyses, many of which are reported in 

the online Supplemental Material, to facilitate interpretation of the primary model results. 

To address the problem with individual confounding - that is, that some women might be 

more inclined to both contraceptive use and suicide attempt - we used a frailty model to 

account for within-individual clustering of repeated observations. We further compared the 

risk of suicidal behavior in former users to current users, adjusting for the same covariates 

as above. We randomly matched each former user to a young woman, on the same class of 

contraceptive, born the same year, who starts to use OC at the same age (within 6 months), 

but who were still using OC when the former user stopped. We also tested whether OC 

use and suicidal behavior were associated outside the context of OC use leading to DAD 

by conducting an analysis in which women who received a DAD registration after OC use 

initiation were censored. Finally, we re-ran the primary model with the exclusion of women 

with a lifetime registration for BPN.

Results

Descriptive statistics

Data were available for N = 216 702 women, representing 899 997.8 person years of 

observation. Of these, 69 507 (32.07%) women had no record of hormonal contraceptive 

use, 97 515 (45.00%) used only combination pills during the observation period, 23 468 

(10.83%) used only progestin-only pills, and 26 212 (12.10%) used both combination and 

progestin-only pills. Across the observation period, there were 1395 suicidal events (1359 

non-fatal attempts and 36 deaths), corresponding to 15.50 suicidal events per 10 000 person 

years. The rate was 14.90 among those who never used hormonal contraception, 15.10 

among those who used combination pills at the time of suicidal event, and 23.11 among 

women using progestin-only pills at the time of suicidal event. The mean age at suicidal 

event was 16.89 (S.D. = 1.35). Table 1 provides additional descriptive statistics on the 

sample.

Survival models

In an initial crude model, OC use was positively associated with suicidal behavior for both 

combination pills [HR = 1.40 (95% CI 1.22–1.60)] and progestin-only pills [HR = 2.18 

(1.81–2.62)]. We next tested several models to determine which provided the best fit to 

the data without violations to the proportionality assumption of the Cox model. A model 

that included a quadratic time effect provided the best fit (AIC = 33 657.40; linear time 

model AIC = 33 659.66; log-transformed time model AIC = 33 661.02) and was selected for 

expansion.
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Table 2 presents findings from the crude model and a series of adjusted models. For ease 

of interpretation, estimated hazard ratios (HRs) have been presented at specific time points. 

In the crude model, women who used hormonal contraceptives (combination or progestin-

only pills) were at increased risk of suicidal events: 1 month after onset of OC use, for 

combination pills the HR was 1.73 (1.44–2.08) and for progestin-only pills, the HR was 2.78 

(2.14–3.62). Risk of suicidal behavior declined substantially with increased duration of OC 

use but remained elevated 1 year beyond the initiation of use [combination pills HR = 1.25 

(1.06–1.47); progestin-only pills HR = 1.82 (1.44–2.31)].

Adjusting for parental education and parental history of suicidal event did not substantively 

impact suicidal behavior risks associated with contraception (Table 2, Adjusted Models 1 

and 2, respectively). However, further accounting for a history of DAD (included as time-

varying), and BPN (included as lifetime) attenuated the effect of both types of contraception 

(Adjusted Model 3 and Fig. 1). In this model, after 1 year of combination pill use, the 

lower confidence limit approached 1, while progestin-only pills remained more strongly 

associated with risk of suicidal behavior. As illustrated in Fig. 1, for both combination and 

progestin-only pills, the decline in risk begins to plateau between 1.5 and 2 years after 

initiation of OC use and remains above 1 for progestin-only pills. Given that internalizing 

disorders are associated with increased risk of suicidal behavior, and the possibility that 

OC use exacerbates internalizing symptoms, we further explored the relationship between 

OC use and suicidal behavior in the context of DAD. Complete results are presented in 

the online Supplemental Material. In brief, the OC-based risk of suicidal behavior among 

women using OC who had experienced DAD was less pronounced than among OC users 

without a prior DAD registration.

Frailty model

We used a frailty model to address shifts in the risk of suicidal behavior before and after 

initiation of OC use. Results from the crude model closely paralleled the corresponding 

primary analysis: for combination pills, the HR was estimated at 1.40 (1.22–1.60) and for 

progestin-only pills HR = 2.31 (1.78–2.99). As in the primary analysis, risks associated with 

OC use were attenuated after inclusion of covariates but remained elevated [combination 

pills: HR = 1.31 (1.13–1.52); progestin-only pills: HR = 1.78 (1.45–2.20)].

Comparison to former users

Women may stop using OC due to adverse responses (e.g. symptoms of depression or 

other health concerns), which could be due to pre-existing liabilities. These women may 

be at increased risk for suicidal behavior. We therefore assessed risk among these users 

to determine whether, even after they ceased OC use, their risk of suicidal behavior 

was elevated relative to never users. Among women who went on to cease OC use, the 

prevalence of DAD registrations in the 3 months (the typical period for which a prescription 

is written) prior to cessation was 10.1% for combination pill users and 12.1% for progestin-

only pill users. Among our matched controls who continued to use OC, the corresponding 

proportions were slightly lower, 9.28% and 10.75%, respectively. Time-specific HRs are 

presented in online Supplemental Table 4. HRs ranged from approximately 3 to 4 across the 

first year post-OC use and were highest immediately after cessation of use.
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Sensitivity analyses

Censoring based on depression/anxiety diagnosis—Hormonal contraception may 

contribute to increases in depressive symptoms, which in turn could increase the risk of 

suicidal behavior (contraception → DAD → SB). To determine whether contraception 

persisted as a risk factor for suicidal behavior outside of this pathway, we conducted a 

sensitivity analysis wherein individuals who had a DAD registration after being prescribed 

hormonal contraception were censored at the time of their DAD registration (N = 10 162). 

Results are presented in online Supplemental Table 5. In these adjusted models, OC use 

was initially associated with suicidal behavior, but by 1 year after the onset of use, the HR 

did not differ significantly from 1 for users of combination pills [HR = 1.10 (0.92–1.33)]. 

Progestin-only pill use remained associated with an increased risk of suicidal behavior 1 

year after initiation [HR = 1.57 (1.20–2.15)].

Exclusion of bipolar/psychosis cases—Since BPN was the predictor most strongly 

associated with risk of suicidal behavior (Table 2), we conducted a sensitivity analysis in 

which individuals with a BPN registration were excluded (N = 2650; 1.22%). Time-specific 

HRs are presented in online Supplemental Table 6. The associations were comparable 

to those observed in Adjusted Model 3 (Table 2) and similarly declined with increasing 

duration of OC use.

Discussion

This study was designed to evaluate whether young women taking oral hormonal 

contraceptives are at increased risk of suicidal behavior relative to those who do not use 

oral contraceptives. In a cohort of Swedish women, we found that suicidal behavior is 

more common among those using oral contraceptives, and that risk declines nonlinearly 

with increased duration of use. Progestin-only pills were more strongly associated with 

risk than combination pills; for the latter, no significant association with suicidal behavior 

was observed beyond approximately 1.5 years of OC use. These findings suggest that 

young women using oral hormonal contraceptives, and their health care providers, should 

be vigilant to behavioral/mood changes or other indicators of risk of suicidal behavior, 

particularly within the first year of use.

Skovlund et al. (2018) reported on the association between hormonal contraceptive use and 

suicidal behavior in a Danish birth cohort. As in the current study, Skovlund et al. found that 

the risk of a suicidal event was increased after initiating contraceptive use. In their primary 

analysis (excluding mediation through psychiatric diagnosis), the effect of contraception on 

suicide attempt was estimated at HR = 1.97. That model is most comparable to our Adjusted 

Model 2, in which the corresponding estimate after 1 month of use was HR = 1.71 for 

combination pills. Likewise, risk in the Danish cohort declined with increasing duration of 

use, though to a less pronounced degree than observed in the current study.

A potentially important difference between these studies is the age of the samples: due to 

registry coverage, our sample was limited to those aged 15–22, while the Danish study was 

able to follow women through age 33. However, risks were most pronounced among the 

youngest members of the Danish cohort [aged 15–19; HR = 2.06 (1.92–2.21)], which is 

Edwards et al. Page 7

Psychol Med. Author manuscript; available in PMC 2023 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



most closely matched to our sample. The two studies also used different time frames beyond 

which a prescription ended to classify women as former users (28 days in the current study 

v. 6 months in Skovlund’s report). Finally, we were unable to assess risks associated with 

injectable or implanted hormonal contraception due to insufficient sample size and data 

availability.

Beyond the Danish registry study, few reports on the association between hormonal 

contraceptive use and risk of suicidal behavior in population-based samples are available. 

Extant studies examined US or British cohorts and found only non-significant increases 

in risk (Beral et al., 1999; Colditz, 1994; Hannaford et al., 2010; Vessey et al., 1989), 

with one exception (Charlton et al., 2014). Given the prevalence of OC use - which was 

reported by 15–20% of US women aged 15–29 in 2015–2017 (Daniels & Abma, 2018) 

- understanding the potential risks is of high public health relevance. Importantly, sexual 

activity among young women is itself associated with suicidal ideation and attempt (Eaton 

et al., 2011). While we were unable to control for sexual activity in this nationwide sample, 

Keyes et al. (2013) found that sexually active US women using hormonal contraceptives 

(oral or otherwise) were less likely to attempt suicide, and reported fewer depressive 

symptoms, than sexually active women using non-hormonal, or no, contraceptives; it should 

be noted that restrictions on that sample (e.g. age, duration of OC use) preclude direct 

comparisons to the current study (Skovlund, 2018). Furthermore, the pre- and perinatal 

periods are associated with increased suicide risk (Mangla, Hoffman, Trumpff, O’Grady, 

& Monk, 2019), including among teenage mothers (Orri et al., 2019), though Mota et al. 

(2019) found that the period of pregnancy was protective in a Canadian cohort (pregnant 

women and mothers were censored in our analyses). The onset of sexual and reproductive 

behaviors is accompanied by a wide range of psychosocial factors (Caminis, Henrich, 

Ruchkin, Schwab-Stone, & Martin, 2007; Furman, Low, & Ho, 2009; Graber, 2013) that 

may act as confounders between OC use and suicidal behavior, reinforcing the need for 

studies that enable causal inference to further clarify the mechanism underlying the observed 

association.

A potential mechanism by which oral contraceptive use may increase the risk for suicidal 

behavior is via the impact of sex hormones on mood (Marrocco & McEwen, 2016; McEwen 

& Milner, 2017), which may in turn increase risk of suicidal behavior. While increases in 

depressive symptoms among women using combination pills have been observed in some 

studies (Gregory et al., 2018; Kulkarni, 2007; Skovlund et al., 2016), others have observed a 

negative association or reported null findings (Keyes et al., 2013; Toffol et al., 2011, 2012; 

Worly, Gur, & Schaffir, 2018; Zethraeus et al., 2017). We found that women with a history 

of DAD were more likely to be prescribed OC (see online Supplemental Material), which 

complicates the ability to interpret the contributions of OC v. an underlying liability to 

mood/anxiety problems. Because of the uncertainty surrounding the pathway from hormonal 

contraception to psychiatric symptoms to suicidal behavior, we pursued a sensitivity analysis 

within which women registered for DAD after the onset of contraceptive use were censored. 

This enabled us to address whether contraceptive use was associated with suicidal behavior 

among those with pre-existing DAD. The HRs between OC and suicidal behavior were 

modestly lower than in the primary analysis, but were significantly higher than 1, suggesting 

Edwards et al. Page 8

Psychol Med. Author manuscript; available in PMC 2023 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



that OC use is associated with increased risk of suicidal behavior even when it does not lead 

to clinically significant internalizing problems.

A notable finding of the current study is that adjusting for parental history of suicidal 

behavior (N = 5061, 2.32%), which is strongly associated with risk in offspring (HR 

= 2.21–3.51), did not attenuate the impact of contraceptive use. This suggests that the 

observed association between contraceptive use and suicidal behavior is not simply due 

to an underlying familial liability, despite prior evidence that suicidal behavior is, in part, 

familial (Brent & Mann, 2005; Pedersen & Fiske, 2010). HRs from the frailty model, 

accounting for within-individual clustering, were consistent with the primary analysis, 

providing further support for the assertion that confounding factors do not entirely account 

for the observed association. Still, we are unable to attribute a causal impact of contraception 

in this observational study, as our sample size was insufficient for conducting co-relative 

analyses that would further supplement our efforts to assess the role of familial confounding 

factors.

As is the case with other registry-based analyses, we lacked information on why 

some women stop OC use. A subset may experience mood disturbance while using 

hormonal contraceptives (Lundin et al., 2017; Skovlund et al., 2016), which could lead 

to discontinuation of use, though factors unrelated to side effects have also been associated 

with discontinuation (Malmborg, Persson, Brynhildsen, & Hammar, 2016; Simmons et al., 

2019). Indeed, women who went on to cease OC use had higher rates of DAD in the 

preceding 3 months than matched women who continued OC use. Our sensitivity analysis 

indicated that former OC users were at increased risk of suicidal behavior, with stronger 

HRs than observed in the primary analysis. This suggests that exposure to hormones is not 

necessarily the causal factor, though it might exacerbate an underlying disposition in some 

women. Additional research is necessary to clarify biological or behavioral characteristics, 

or environmental factors, that contribute to increased risk of suicidal behavior among young 

women who are former OC users. A further complicating factor may be ‘healthy user 

bias’, wherein individuals who suffer adverse consequences (not limited to suicidality) cease 

OC use, resulting in a remaining ‘users’ sample that is non-representatively healthy; this 

phenomenon is suspected in a previous study of OC and venous thromboembolism (Lewis, 

1999).

These results should be considered in light of several limitations. The use of registry data 

precludes detection of suicide attempts that do not result in a medical record; however, the 

available records meet a consistent standard and are unaffected by concerns surrounding 

self-report, e.g. recall bias. We were unable to include as a comparison group women using 

contraception who cannot be identified using the registries, e.g. copper IUDs, condoms, etc. 

Where such data are available, it will be important to test whether associations with suicidal 

behavior differ across non-hormonal and hormonal forms of women’s contraception. We 

also cannot distinguish between women who are v. are not sexually active, or who are v. 
are not in heterosexual relationships; not only might these women use OC for different 

reasons, but the risk of suicidal behavior might differ across groups. In this observational 

study, we are unable to attribute the associations between OC and suicidal behavior to a 

Edwards et al. Page 9

Psychol Med. Author manuscript; available in PMC 2023 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



causal relationship; confounding factors that are unaccounted for in the study design may 

contribute to the associations.

Due to the limited time frame during which data from the prescription registry is available, 

only a relatively small birth cohort could be examined. Thus, a long-term follow-up of 

women who used OC beyond their mid-20’s was not possible. In addition, the corresponding 

small sample size precluded application of a co-relative model, which would provide further 

insights into causality.

While we pursued several options for clarifying the role that internalizing problems may 

play in the relationship between OC and suicidal behavior, our method of identifying 

DAD using only medical records likely results in the selection of severe cases. We elected 

not to use pharmacy records for antidepressants due to the use of these medications for 

conditions other than DAD. Given the attenuation of the OC-suicidal behavior association 

upon inclusion of DAD in the model (see Adjusted Models 2 and 3), we suspect that 

identification of lower severity DAD cases would have resulted in an even more pronounced 

decline in the OC risks.

In conclusion, in this Swedish national sample of young women, the use of oral hormonal 

contraceptives was associated with a moderately increased risk of suicidal behavior. 

These effects are modest when viewed in the context of suicidal events per person-year, 

particularly for combination pills. Furthermore, though not a focus of the current study, the 

associations between mental illness and suicidal behavior were far more pronounced than 

risks conveyed by OC use. Still, our findings merit reflection by clinicians. Discussions 

around the initiation or continuation of OC use should include consideration of the patient’s 

age, duration of use (if the use has already initiated), and history of mental illness, as 

these factors contribute to the nuanced nature of risk. Importantly, the risk of suicidal 

behavior associated with OC use dissipates over time, remaining significantly elevated for 

approximately 1 year among combination pill users. Clinical decisions regarding OC use 

among young women should also consider the mental health risks associated with sexual 

behavior more generally, including that of unintended pregnancy (Abbasi, Chuang, Dagher, 

Zhu, & Kjerulff, 2013; Herd, Higgins, Sicinski, & Merkurieva, 2016).

The current study neither provides evidence nor excludes the possibility that the relationship 

between contraception and suicidal behavior is causal in nature and as noted in response 

to the Skovlund report (Hughes & Majekodunmi, 2018), does not suggest that women 

using a combination or progestin-only contraceptive pills should stop; rather, health care 

providers and women seeking contraception should factor the potential risk of adverse 

mental health outcomes into their decision-making process. Further research is needed to 

develop a comprehensive model of how the interplay of sexual activity, hormonal or other 

contraceptive use, psychiatric conditions, and pregnancy/post-partum periods relate to risk of 

suicidal behavior.
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Refer to Web version on PubMed Central for supplementary material.
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Fig. 1. 
Hazard ratios (solid lines) and 95% confidence intervals (dashed lines) for the association 

between oral hormonal contraceptive use and suicidal behavior, as a function of follow-up 

time. Results correspond to Adjusted Model 3 in Table 2. The y-axis is on a linear scale.
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Table 1.

Descriptive data for sample (total N = 216 702)

Never users
Used only combination 

pills
Used only progestin-

only pills
Used both progestin-only 

and combination pills

Sample size 69 507 (32.07%) 97 515 (45.00%) 23 468 (10.83%) 26 212 (12.10%)

Mean (S.D.) age, start of taking 
pills

n/a 17.16 (1.42) 17.27 (1.49) 16.51 (1.14)

Mean (S.D.) age, end of follow 
up

19.73 (1.43) 19.67 (1.45) 19.52 (1.53) 20.21 (1.33)

Parental education

  Low 2934 (4.22%) 2003 (2.05%) 661 (2.82%) 684 (2.61%)

  Mid 25 512 (36.70%) 41 270 (42.32%) 10 766 (45.88%) 11 972 (45.67%)

  High 41 061 (59.07%) 54 242 (55.62%) 12 041 (51.31%) 13 556 (51.72%)

Parental suicidal attempt 1405 (2.01%) 2145 (2.20%) 734 (3.13%) 748 (2.85%)

Lifetime depression or anxiety 
(DAD)

11 029 (15.54%) 17 822 (18.27%) 5328 (22.40%) 6321 (24.11%)

Lifetime bipolar disorder or 
non-affective psychosis (BPN)

849 (1.20%) 1026 (1.05%) 385 (1.64%) 391 (1.49%)

s.d., standard deviation; DAD, depressive and anxiety disorders; BPN, bipolar disorder and non-affective psychosis.
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Table 2.

Hazard ratios and 95% confidence intervals from crude (unadjusted) and adjusted models with a quadratic 

effect of time.

Model

Crude Adjusted 1 Adjusted 2 Adjusted 3

Predictor AIC = 33 657.40 AIC = 33 654.66 AIC = 33 550.92 AIC = 31 042.23

Combination pills v. no contraception (time 1 month) 1.73 (1.44–2.08) 1.73 (1.44–2.08) 1.71 (1.42–2.06) 1.56 (1.30–1.88)

Combination pills v. no contraception (time 3 months) 1.61 (1.38–1.88) 1.61 (1.38–1.89) 1.60 (1.37–1.87) 1.47 (1.26–1.72)

Combination pills v. no contraception (time 6 months) 1.47 (1.28–1.68) 1.47 (1.28–1.68) 1.45 (1.26–1.67) 1.36 (1.18–1.56)

Combination pills v. no contraception (time 12 months) 1.25 (1.06–1.47) 1.25 (1.06–1.47) 1.24 (1.05–1.46) 1.19 (1.01–1.40)

Progestin-only pills v. no contraception (time 1 month) 2.78 (2.14–3.62) 2.77 (2.13–3.61) 2.70 (2.08–3.51) 2.13 (1.64–2.77)

Progestin-only pills v. no contraception (time 3 months) 2.53 (2.03–3.15) 2.52 (2.02–3.14) 2.46 (1.97–3.07) 1.96 (1.57–2.44)

Progestin-only pills v. no contraception (time 6 months) 2.23 (1.84–1.70) 2.22 (1.83–1.70) 2.17 (1.79–2.63) 1.75 (1.44–2.12)

Progestin-only pills v. no contraception (time 12 months) 1.82 (1.44–2.31) 1.82 (1.44–2.30) 1.78 (1.41–2.25) 1.48 (1.17–1.87)

Parental education, mid v. low 0.74 (0.56–0.97) 0.76 (0.58–1.00) 0.79 (0.60–1.04)

Parental education, high v. low 0.69 (0.53–0.91) 0.73 (0.56–0.96) 0.75 (0.57–0.98)

Parental suicidal attempt 3.51 (2.87–4.29) 2.21 (1.80–2.71)

DAD 20.10 (17.73–22.79)

BPN (lifetime) 31.27 (27.14–36.04)

DAD, depressive and anxiety disorders; BPN, bipolar disorder and non-affective psychosis.

HRs for suicidal behavior at specific time points after the onset of oral contraceptive use are presented. See Fig. 1 for the overall trajectory of risk
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