
Do Oral Contraceptives Affect Women’s Mental
Health? A Study of Depression in Young Women∗

Elisavet Iliadi†

The latest version of this paper is available at this link.

Abstract

This paper examines whether oral contraceptives affect young women’s mental health. To
address this question, I use population-wide Swedish registry data for women aged 14–25
between 2005 and 2017 and implement an event-study difference-in-differences design following
Callaway and Sant’Anna (2021). The design compares initiators of oral contraceptives with
not-yet-treated peers born in the same year and quarter who begin one or two years later, thereby
strengthening the credibility of the counterfactual. The results show that oral contraceptive
initiation is followed by a rise in antidepressant prescriptions, with effects concentrated among
older adolescents and young adults. For women aged 17–19 and 20–25, I find increases of
roughly 9 and 19 percent, respectively, relative to the year before initiation. In contrast, the
youngest group (ages 14–16) exhibits pronounced pre-trends, consistent with selection into early
initiation. Further analysis indicates that the pre-trends in the youngest group of initiators
(aged 14-16) are largely driven by women with ADHD. For the older groups (ages 17–19 and
20–25), differences in contraceptive type do not explain the results, whereas women who initiate
oral contraceptives to treat gynaecological conditions exhibit worse mental health outcomes
than those who initiate for contraceptive purposes. Using rich Swedish administrative data
and a modern difference-in-differences design with a credible counterfactual, this paper shows
that the educational and labour-market gains from contraceptive access may come at a cost to
women’s mental health, particularly among early initiators with pre-existing vulnerabilities, and
highlights the role of initiation motives in women’s mental health.
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1 Introduction

Understanding how to improve women’s economic outcomes remains a central concern
for economists, policymakers, and society at large. The influential studies by Goldin
and Katz (2000, 2002) on the introduction of hormonal oral contraceptives, commonly
known as "the pill", in the 1960s in the United States provided evidence that hormonal
contraception reshaped women’s lives. Their findings showed that early access to the pill
delayed marriage, increased college enrollment, and strengthened women’s attachment
to the labour market. These contributions launched what is now widely known as the
"power of the pill" literature, inspiring numerous subsequent studies that demonstrated
how the pill enhanced women’s educational attainment and employment opportunities
(Steingrimsdottir, 2006; Bailey, 2006; Bailey et al., 2012). Despite these advantages, recent
research, including the present study, examines a critical but often overlooked dimension,
namely whether oral contraceptives undeniably improve women’s lives. Specifically,
emerging evidence points to significant negative effects of oral contraceptive use on
women’s mental health, raising important questions about the broader economic and
societal trade-offs associated with fertility control (Valder, 2022; Costa-Ramón et al.,
2023).

Hormonal oral contraceptives1 , used by about 150 million women worldwide (United
Nations, 2022), rank among the most common forms of pregnancy prevention and are
also routinely prescribed for a variety of gynaecological conditions2. In Sweden, women
between 12 and 25 years old can easily obtain a prescription for any type of hormonal
contraceptive through the youth clinics, where they can also get consultation by midwives
and gynaecologists. Nevertheless, hormonal contraceptives are not risk-free and the
literature reports that there may be several potential risks 3 and side effects 4 associated
with contraceptive use, notably depression and mood changes (FSRH Guideline, 2022;
FSRH Guideline, 2023). Therefore, the easy access to hormonal contraceptives makes
Sweden a relevant setting to study their mental health consequences.

The present study investigates whether oral contraceptives play a role in the prevalence
of depression among adolescents and young women. Depression is a widespread mental
health disorder that disproportionately affects women (WHO, 2023) and is particularly
prevalent among adolescents, with 14% experiencing depressive symptoms (WHO, 2024).
In Sweden, approximately one in five people will experience depressive symptoms at some

1Contraception refers to the intentional prevention of pregnancy using artificial methods.
2The most common disorders treated with hormonal contraceptives are endometriosis, heavy or

irregular menstrual bleeding, premenstrual syndrome, polycystic ovarian syndrome, acne, and hirsutism
(Brant et al., 2017).

3Risks associated with the use of hormonal contraceptives are venous thromboembolism, ischemic
stroke, myocardial infarction, breast cancer, cervical cancer, ovarian cysts, and ectopic pregnancy (FSRH
Guideline, 2022; FSRH Guideline, 2023).

4Common side effects reported are changes in bleeding patterns, breakthrough bleeding, alterations in
libido, headaches, acne, and weight gain (FSRH Guideline, 2022; FSRH Guideline, 2023).
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point in their lives5 (Folkhälsomyndigheten, 2024). Depression is a documented side effect
of many medications, arising either through direct neurological pathways or secondary to
other adverse reactions (Celano et al., 2011). Assessing whether hormonal contraceptives
exacerbate such risks is therefore crucial, particularly for adolescents and young women.

In order to answer the question of whether oral contraceptives affect women’s mental
health, specifically the likelihood of receiving antidepressant prescriptions, this study
employs an event-time strategy following the methodology introduced by Callaway and
Sant’Anna (2021). A key contribution relative to prior economic and medical literature
is the comparison between treated individuals and comparable peers who have not yet
initiated contraceptive use. The treated individuals are compared only to not-yet-treated
individuals born in the same year and quarter, which ensures that both are exposed
to similar life events. Furthermore, comparisons are limited to peers who initiate oral
contraceptive use when they are one or two years older, enhancing comparability with
respect to age and calendar time. The data used are detailed Swedish registry data
from 2005 to 2017 for women who initiated oral contraceptives between the ages of 14
and 25, which covers a wider age range than previous economic literature on the topic.
The findings indicate a statistically significant increase in antidepressant prescriptions
following contraceptive initiation, aligning with previous literature that links hormonal
contraceptives to adverse mental health outcomes (Valder, 2022; Costa-Ramón et al., 2023).
However, while these effects exist for the older age groups, for the younger age group, the
effects cannot rule out alternative explanations, since antidepressant prescriptions were
already on an upward trajectory before contraceptive initiation.

The results are also presented for three subgroups of women aged between 14-16, 17-19
and 20-25. This is done in order to ensure that the overrepresented groups of women
are not driving the results in one direction and subsequently show the heterogeneity
across groups. The largest increase in antidepressant prescriptions is observed among
women who initiated oral contraceptive use between ages 14 and 16, in line with previous
studies that indicate that the strongest association is among young teenagers (Skovlund
et al., 2016; Zettermark et al., 2018; Johansson et al., 2023). However, the presence of a
significant increasing trend before treatment in this subgroup implies that at least part
of the observed increase may reflect underlying trends rather than a causal effect. This
pattern likely reflects selection; women who begin oral contraceptive use at these ages may
differ systematically from their peers. In contrast, women in late adolescence (ages 17–19)
exhibit a notable but smaller 8.94% increase in antidepressant use 7 quarters after initiation.
As pre-treatment coefficients in this group are small and statistically insignificant, the
post-initiation rise can be interpreted as an effect of contraceptive use. Among women
aged 20–25, the pre-treatment coefficients are near zero and statistically insignificant,
indicating that an 18.92% increase in antidepressant prescriptions after the treatment

5In 2023, 1.2 million people were prescribed antidepressants in Sweden, including 8.8% of adolescents
and young adults aged 10 to 24 (Socialstyrelsen, 2025).
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initiation is attributable to oral contraceptive use, though the effect attenuates over time.
Taken together, these findings suggest that oral contraceptive use may contribute to
increased antidepressant use, particularly among older adolescents and young adults, but
the evidence points to heterogeneity in both magnitude and persistence of the effect across
age groups.

I further investigate whether women diagnosed with ADHD influence the pre-trends
in the youngest treated group (ages 14-16). Women with ADHD represent a particularly
relevant group, as they are more likely to engage in riskier sexual behavior during
adolescence, which may affect the timing of contraceptive initiation (Flory et al., 2006;
Hosain et al. 2012). In addition, ADHD is often comorbid with depression and anxiety,
conditions that influence the antidepressant use (Gillberg, 1983; Larson et al., 2007).
Despite its relevance, this dimension has received little attention in the literature, with
only one medical study by Lundin et al. (2023) documenting stronger associations between
oral contraceptive use and mental health outcomes among women with ADHD. Consistent
with this evidence, I find a stronger relationship between oral contraceptive initiation and
antidepressant prescriptions for women with ADHD in the post-treatment period. In the
pre-treatment period, women with ADHD exhibit increasing trends that are larger than
in the baseline case. On the other hand, women without an ADHD diagnosis have smaller
estimates compared to the baseline analysis but follow a similar trajectory throughout the
observed period. These findings suggest that the baseline pre-trends are largely driven by
antidepressant use among women with ADHD.

I next examine whether the effects differ by contraceptive type and by the reasons for
oral contraceptive initiation. This section focuses on women who initiate oral contraceptives
in late adolescence (ages 17–19) and young adulthood (ages 20–25), where the timing
of initiation can be considered as good as random. The youngest group (ages 14–16) is
excluded, as treatment at these ages is more likely to reflect selection into treatment.
Within this sample, the results show that the estimated effects for different contraceptive
types are similar to the baseline, except among women aged 17–19 using progestogen-only
pills, for whom no significant change in antidepressant prescriptions is observed. Despite
this age-specific difference, the overall effects of the two contraceptive types are not
statistically different in most cases, in contrast to findings in earlier studies (Skovlund et
al., 2016; Zettermark et al., 2018; Lundin et al., 2022).

The second analysis explores whether the mental health effects of oral contraceptives
differ according to the primary motivation for initiation. To my knowledge, the existing
literature has not made this distinction, even though numerous studies document poorer
mental health outcomes for several gynaecological diagnoses. Disentangling these motives
is therefore essential for understanding the rising pattern of antidepressant prescriptions
observed after oral contraceptive initiation since the relief of gynaecological symptoms
may improve well-being, whereas the hormonal components of oral contraceptives may
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have adverse effects. The findings suggest that women who initiate contraceptive use
primarily for pregnancy prevention exhibit trajectories that closely mirror the baseline
estimates. At the same time, women who use oral contraceptives to treat gynaecolog-
ical conditions experience a more pronounced increase in antidepressant use across all
subgroups. Although the estimated coefficients for the two groups are not statistically
different, most likely due to the small share of women initiating oral contraceptives for
non-contraceptive reasons, women who do so for medical purposes appear to experience
poorer mental health outcomes.

In economics, a small but growing body of literature investigates the effects of oral
contraceptives on women’s mental health. Specifically, Valder (2022) and Costa-Ramón et
al. (2023), who are, as far as I’m aware, the only two papers in the economics literature on
this topic, both find a negative effect of contraceptives on women’s mental health. Valder
(2022) utilizes variations in pill access in the US between 1960 and 1977, identifying long-
term negative mental health impacts in women at an age around 60. In the present study,
I use the detailed Swedish registry data from 2005 to 2017, to determine whether oral
contraceptive initiation in women aged 14-25 has an effect on antidepressant prescriptions
with a two-year follow up window. Methodologically closest to my setting is Costa-Ramón
et al. (2023), who use Danish registry data on adolescents aged 12–17 observed from five
quarters before to four quarters after initiation. They employ the Sun and Abraham (2021)
event-study estimator and compare not-yet-treated individuals with those treated in the
last cohort. A key difference in my approach is that treated women are compared with
not-yet-treated peers born in the same year and quarter who initiate oral-contraceptive
use one or two years later. This design improves the credibility of the counterfactual
because women treated shortly afterward are more likely to share similar lifestyle and
behavioral trajectories, policy environments, access to health services, and social norms
surrounding contraceptive use. As a result, the comparison strengthens the plausibility
of parallel trends between treated and comparison groups. In addition, I use a broader
sample of women aged 14–25, rather than only adolescents, and report subgroup estimates
alongside the full-sample results to capture heterogeneity across life stages. The follow-up
window is also extended to two years on either side of initiation, allowing a more accurate
identification of first-time users in older cohorts and enabling a longer observation of
post-initiation effects.

On the other hand, the medical literature presents conflicting findings6 on the rela-
6These discrepancies may stem from variations in study design, including differences in how hormonal

contraceptive methods are categorized. Some studies analyze each hormonal method separately—including
oral contraceptives, implants, intrauterine devices, injections, patches, and vaginal rings—while others
focus specifically on progestogen-only or combined contraceptives of all types. Additionally, comparison
groups vary, with some studies comparing never-users, past-users, or users of other hormonal contraceptive
methods. Differences in the choice of covariates may also influence results. Furthermore, depression is
measured using various indicators, such as antidepressant use, depression scales, self-reported depressive
symptoms, or clinical diagnoses. Finally, some studies focus on specific subpopulations, such as women
with polycystic ovarian syndrome or those with no prior psychiatric history.



6

tionship between hormonal contraceptives and depression. Several studies report negative
mental health impacts, indicating increased depression risk (Skovlund et al., 2016; Anderl
et al., 2022; Johansson et al., 2023). Conversely, other research suggests positive effects,
proposing reduced depressive symptoms (Toffol et al., 2012; Keyes et al., 2013; Gawronska
et al., 2024), while additional studies find no significant relationship (Duke et al., 2007;
Cheslack-Postava et al., 2015).

Several studies in the medical literature draw on large administrative registers compara-
ble to this, yet they remain observational and do not establish whether oral contraceptives
affect mental health. (Skovlund et al., 2016; Zettermark et al., 2018; Lundin et al.,
2022). My study, however, uses an event-study design which observes trajectories pre-
and post-initiation and contrasts initiators with not-yet-treated counterparts, enhancing
the basis for causal inference. The causal impact of contraceptives has explicitly been
addressed in the medical literature using randomized controlled trials (RCTs) (Lundin et
al., 2017; Zethraeus et al., 2017; Gingnell et al., 2013; Bengtsdotter et al., 2018), however,
these RCTs have a short intervention period and a small number of individuals compared
to this study where I use an extended follow-up period after the pill initiation drawing
on data from several age cohorts over multiple years covering the entire population of
Sweden. Another notable limitation of this literature is the exclusion of women with prior
depression or antidepressant use. While this helps to isolate new cases, it also conditions
on the outcome and changes the composition of the treated, which weakens identification.

This paper makes several contributions to the literature on the effects of oral contra-
ceptives and women’s mental health. First, it provides new causal evidence by combining
rich Swedish population-wide administrative data with an event-study design following
Callaway and Sant’Anna (2021). The analysis compares women who initiate oral con-
traceptives with not-yet-treated peers born in the same year and quarter who initiate
oral contraceptives one or two years later. This design improves the credibility of the
counterfactual by ensuring that treated and comparison women share similar life-course
trajectories and social environment, thereby strengthening the plausibility of parallel
pre-trends. Second, the study extends the scope of existing evidence, which has mostly
focused on specific age groups, by covering all women aged 14–25 and providing age-specific
estimates to capture heterogeneity across life stages. Third, it explores key dimensions of
heterogeneity in the estimated effects, focusing on the role of ADHD, and the motives for
initiation. This approach helps uncover underlying mechanisms, showing that pre-trends
among early initiators are largely driven by women with ADHD, while mental health effects
are similar across contraceptive formulations but more pronounced among women who
initiate for medical rather than contraceptive reasons. Taken together, these contributions
bridge insights from the economics and medical literature and provide a comprehensive
understanding of how hormonal contraceptive use affects women’s mental health.

The remainder of the paper is organized as follows: Section 2 presents the literature
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review, Section 3 describes the data, Section 4 outlines the empirical strategy, Section 5
presents the main results, Section 6 discusses the heterogeneity analysis, Section 7 details
the robustness checks, and Section 8 concludes.

2 Literature Review

Since their introduction, oral contraceptives have generated a substantial economics
literature that weighs emancipation through reproductive autonomy against emerging
evidence of mental health costs. Specifically, a part of the economics literature examines
how access to oral contraceptives has shaped women’s career and educational trajectories.
The introduction of the pill in the U.S. led to an increase in the age at first marriage,
increased the participation of women in higher education and reduced the cost for women
of investing in long-term careers (Goldin and Katz, 2000; Goldin and Katz, 2002).
Similarly, Steingrimsdottir (2006) found that the pill influenced labour market choices,
shifting women toward higher-paying, male-dominated jobs. Access to oral contraceptives
increased women’s labour force participation, reduced early childbearing and contributed
to narrowing the gender wage gap (Bailey, 2006; Bailey et al., 2012). Another branch
of the literature focuses on the pill’s impact on teenage pregnancies, finding that access
to oral contraceptives halved the pregnancy rates (Ragan, 2025). Additionally, research
on Sweden’s subsidization of the pill shows that it reduced abortion rates by 8% and
lowered the likelihood of teenage childbearing by 20% (Grönqvist, 2009). Furthermore,
Madestam and Simeonova (2012) found that the children born to women with access to
the pill’s subsidization in Sweden have higher educational attainment and are more prone
to succeed on the labour market.

On the other hand, there is a newer strand of economics literature, complementing
the existing medical literature, explores the health effects of oral contraceptives and
specifically the effects on depression. Using U.S. survey data, Valder (2022) found that
women in the U.S. with access to the pill report depression scores that are 27% higher on
average, with even larger effects for those who had access during adolescence. Similarly,
Costa-Ramón et al. (2023), using Danish registry data and an event study approach, found
that teenage girls aged 12 to 17 experience worse mental health outcomes after initiating
contraceptive use. When distinguishing between combined hormonal contraceptives
and progestogen-only contraceptives, they found that the increased probability of being
prescribed antidepressants was statistically significant only for those using combined
hormonal contraceptives. Additionally, their findings suggest that girls whose physicians
prescribe at higher rates tend to have worse mental health outcomes. Taken together, the
literature portrays the effects of the pill as a trade-off—substantial gains in education,
earnings, and fertility control alongside non-negligible mental health costs for some users,
especially adolescents.

In the medical literature, the link between hormonal contraception and women’s
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mental health has been studied for many years and it remains inconclusive, largely because
studies vary in data sources, outcome measures, and quality of empirical strategies. In
a population akin to this paper, some papers utilize detailed population-registry data,
yet their designs are more descriptive. Using nationwide Danish registers, Skovlund et al.
(2016) followed every woman aged 15–34 from 2000 to 2013 and showed that initiating
hormonal contraception increased the risk of a first depression diagnosis or antidepressant
prescription, with the strongest relationship among adolescents. Using Swedish registers,
Zettermark et al. (2018) tracked women aged 12–30 with no prior psychiatric morbidity.
They linked first contraceptive prescriptions to subsequent psychotropic-drug use and
found that the association was greatest for girls 12–14, weaker at 15–19, and absent in
adults. Similarly, Lundin et al. (2022) observed Swedish women aged 15–25 between
2010 and 2017 and, after adjusting for parental mental health history, found no overall
link for combined oral pills but did detect elevated risk among 15–19-year-olds using
progestogen-only pills, with even higher estimates for the patch, ring, implant, and
hormonal IUD. The aforementioned studies differ in outcome measures (first depression
diagnosis, antidepressant prescriptions, both, or psychotropic-drug use), exclusion criteria
(age, prior psychiatric diagnoses, childbirth history, prior psychotropic-drug use), and
empirical methods. Even so, they indicate that associations with mental health vary by
contraceptive formulation, with non-oral methods showing particularly strong associations
with antidepressant or other psychotropic-drug prescriptions. They also reveal a clear age
gradient, with adverse associations concentrated in adolescence and attenuating with age,
motivating separate analyses by method and age group.

Because few countries maintain integrated population registers that link individuals
across sectors through personal identifiers, most studies in this area rely on survey mi-
crodata or population-based cohorts (Duke et al., 2007; Toffol et al., 2012; Keyes et al.,
2013; Cheslack-Postava et al., 2015; Gregory et al., 2018; Anderl et al., 2022; Johansson
et al., 2023; Gawronska et al., 2024). These studies are heterogeneous along several
dimensions. Outcomes differ, with many relying on self-reported questionnaires with
different depression scales, symptoms and clinical diagnoses. Study populations encom-
pass secondary-school populations, undergraduate cohorts, and adult women. Exclusion
rules also differ, including concurrent sex-steroid use, gynaecological conditions related
to hormonal contraception use, and prior pregnancy. Methodologies and covariate sets
are not uniform, as well. Finally, exposure definitions range from all hormonal methods
to oral contraceptives only, and within the latter to progestogen-only versus combined
formulations. This heterogeneity complicates cross-study comparisons and causal inter-
pretation, motivating an approach that harmonises outcomes and exposure definitions in
linked administrative data.

Another strand of medical research uses randomised controlled trials (RCTs) to identify
the causal effect of hormonal contraception on women’s mental health, yet findings are
mixed. RCTs typically have short intervention windows, small samples, and only test
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for a specific drug formulation, limiting power, external validity, and the ability to
assess longer-run effects or heterogeneity across methods. By extending the follow-up to
two years, observing the whole Swedish population, and covering all oral contraceptive
types, the present study helps address those gaps in the literature. Lundin et al. (2017)
conducted an RCT in which one group received a combined oral contraceptive while
another received a placebo. Their findings showed a slight increase in anxiety, mood
swings, and irritability during the intermenstrual phase, but a decrease in depressive
symptoms during the premenstrual phase. Similarly, Zethraeus et al. (2017) found that
oral contraceptive users experienced a decline in general well-being scores compared to
placebo users; however, the impact on depression scores was not statistically significant.
Gingnell et al. (2013) provided stronger evidence of a causal link between combined oral
contraceptive use and depression in users who had experienced emotional side effects in the
past. Additionally, Bengtsdotter et al. (2018) found that women with a history of mental
health issues were more susceptible to developing mood disorders when using a combined
oral contraceptive. These studies highlight the complexity of the causal relationship
between hormonal contraceptives and mental health, emphasizing the importance of
considering individual susceptibility and different phases of the menstrual cycle.

3 Data

3.1 Youth Clinics and Access to Contraceptives

In Sweden, hormonal contraceptives are dispensed only by pharmacies and require a
prescription. For adolescents and young adults aged 13 to 25, a prescription is usually
acquired through the youth clinics (ungdomsmottagning). These clinics are open to all, and
individuals may attend any clinic regardless of residence. Care is free of charge, with the
exception of a fee for missed appointments, and access is straightforward. Appointments
can be booked online or by phone, many clinics hold drop-in sessions, and an increasing
number of them offer video and chat consultations.

Youth clinics are staffed by multidisciplinary teams that include midwives, physicians
and gynaecologists, psychologists and psychotherapists, counsellors, dietitians, venereolo-
gists, and nurses. They offer a variety of information on the body, relationships, sexual
orientation, and contraception, counselling on protection against sexually transmitted
infections and unintended pregnancy, testing for sexually transmitted infections and
pregnancy, prescription of hormonal contraceptives and provision of emergency contracep-
tion. Beyond sexual and reproductive health, youth clinics provide psychosocial support
for mental health concerns such as sadness, depression, stress, disordered eating, and
experiences of violence or abuse. When further treatment is needed, staff arranges referrals
to specialised services for mental health because they are not authorized to prescribe
medication for mental health disorders. Staff are bound by medical confidentiality, which
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covers both the content of consultations and the fact that a visit occurred, subject to
narrowly defined legal exceptions such as imminent risk of serious harm.

3.2 Hormonal Contraceptives and Mental Health Mechanisms

Hormonal contraceptives may influence mental health through several interconnected
pathways. First, progesterone acts on the central nervous system, but it does not appear
to offer protection against cognitive decline and affective disorders which can lead to
worsened mood. The synthetic progesterone called progestogen, which is included in all
contraceptive formulations, has similar effects on the brain (Zethraeus et al., 2017; Mu et
al., 2022). Second, many formulations lower testosterone, a change associated with reduced
well-being and mood symptoms such as depression, irritability, and moodiness (Zimmerman
et al., 2014; Zethraeus et al., 2017). Third, users of androgenic oral contraceptives more
frequently report adverse side effects such as mood changes, acne, increased appetite, and
weight gain, which can indirectly impair mental health (Zethraeus et al., 2017). Fourth,
neuroimaging evidence indicates lower global brain serotonin-4 receptor binding in users,
providing a plausible molecular link to the risk of depression (Larsen et al., 2020). Finally,
symptoms often worsen during the hormone-free interval, suggesting that withdrawal from
contraceptive steroids during the pill pause can itself trigger adverse mental health effects
(Noachtar et al., 2023).

3.3 Sample

3.3.1 Study Population

This analysis uses individual-level data from the Swedish Population Register on
all individuals assigned female at birth who continuously resided in Sweden from the
third quarter of 2005 to the last quarter of 2017. I focus on individuals whose first
use of oral contraceptives occurred between ages 14 and 25 using the dispensing date
of hormonal oral contraceptive medication from the National Prescribed Drug Register
(Läkemedelsregistret). To improve identification of first-time users, I ensure that the
individual had no prescription for any type of hormonal contraceptives for at least two
years before their first oral contraceptive prescription. Although younger initiators and
those observed later in the period are most likely true first-time users, confirming first
use for older cohorts in the early years is harder because the lookback is limited to two
years. However, research has shown that any effects of the pill should have returned to
normal after one year (Gnoth et al., 2009; Mansour et al., 2011). Additionally, I follow
all individuals for at least two years after they begin using oral contraceptives to ensure
a well-balanced dataset with sufficient cohorts for analysis and an adequate window to
capture short- to medium-run changes in mental health. As a result, my final sample
consists of individuals who had their first oral contraceptive prescription between the
third quarter of 2007 and the first quarter of 2015, while they were aged 14 to 25.
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The age range of 14-25 years old is chosen because individuals who started contraceptive
use before age 14 cannot be followed for the full study period. Those who initiate after
age 25 may be preparing for pregnancy in the two years of the follow-up which is a factor
that could independently affect mental health. Therefore, I exclude these groups from
the analysis. Moreover, to ensure that all individuals remained in Sweden throughout the
study period, I exclude those with gaps in the observation period.

All individuals in the sample have information on whether they use antidepressant
medication, whether they have used any form of hormonal contraceptives from the National
Prescribed Drug Register (Läkemedelsregistret), information on whether they visited the
inpatient or outpatient care for endometriosis, heavy or irregular menstrual bleeding,
premenstrual syndrome, polycystic ovarian syndrome, acne, and hirsutism from the
National Patient Register (Patientregistret) and whether they have been hospitalized
or referred to a specialized doctor for mental health disorder from the National Patient
Register (Patientregistret).

3.3.2 Data Sources

In this analysis, four registries were utilized for data collection and analysis. The first
registry is the Population Registry, which contains demographic information on individuals
born between 1982 and 2002 who were assigned female at birth, and resided in Sweden
from 2005 to 2017. Secondly, I utilize the Läkemedelsregistret (National Prescribed Drug
Register), which contains information on the prescribed drugs in Sweden from July 2005
to December 2017 using the 5th ATC level codes that indicate the chemical substance of
the drug. Specifically, I have information on drugs used for the nervous system that begin
with the ATC code N06A (Antidepressants) and I use them as a measure of depression
and deteriorated mental health. Furthermore, I have information on medications used
for the genitourinary system and sex hormones, which begin with the ATC code G02B
(Contraceptives for Topical Use) and G03A (Hormonal Contraceptives for Systemic
Use), excluding G03AD (Emergency Contraceptives). The Hormonal Contraceptives for
Systemic Use (G03A) and the Contraceptives for Topical Use (G02B) are divided into
two categories based on the administration method to oral contraceptives (G03AA07,
G03AA09, G03AA10, G03AA11, G03AA12, G03AA14, G03AA16, G03AA18, G03AB08,
G03AC01, G03AC02, G03AC09, G03AC10) and non-oral contraceptives (G02B, G03AA13,
G03AC06, G03AC08). Then the first-time use is based on the first time an individual had
dispensed a prescription for oral contraceptives and this quarter determines the event time
before and after the initiation. Women who have been using any type of non-oral hormonal
contraceptives are excluded from the sample, and further analysis is not conducted due to
small number of users among adolescents and young adults. Thirdly, the Patientregistret
Öppenvård (National Patient Register - Outpatient) is used, as it contains information
such as the primary diagnosis using ICD-10 codes and the date of the appointment
for all persons who received outpatient care services, i.e. treatment, consultation, or a
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procedure without an overnight stay in the hospital, from 2005 to 2017. Finally, the
Patientregistret Slutenvård (National Patient Register - Inpatient) contains information
such as the principal admission diagnosis using ICD-10 codes, the number of hospital
days and the dates of admission and discharge for all persons who were hospitalized from
2001 to 2017. The last two datasets provide information on gynaecological diagnoses and
mental health disorders and ADHD.

3.3.3 Treatment and Outcome Variables

The outcome of interest is a binary indicator variable that takes the value of 1 if an
individual has been prescribed antidepressants (identified by ATC code N06A) during a
given quarter and 0 otherwise. I use the antidepressant use as the outcome of interest,
since it is the most common way of measuring mental health in studies using registry data
(Skovlund et al., 2016, Lundin et al., 2022) and it reflects the probability of receiving an
antidepressant prescription over time.

The treatment variable in the baseline analysis is also a binary indicator. It takes the
value of 1 starting from the first quarter in which an individual receives a prescription for
oral hormonal contraceptives and remains 1 for all subsequent quarters. It is also set to 0
for all prior periods as individuals with contraceptive use in the two years before initiation
are excluded. In the main analysis, I focus exclusively on oral hormonal contraceptives,
identifying prescriptions using ATC code G03A (Hormonal Contraceptives for Systemic
Use). However, I exclude hormonal contraceptives that do not fall in the category of
oral contraceptives, namely G03AA13 (norelgestromin and ethinylestradiol, which refers
to contraceptive patches), G03AC06 (medroxyprogesterone, referring to injectables),
G03AC08 (etonogestrel, referring to implants), and G03AD (emergency contraceptives)
(FASS.se Vårdpersonal, 2025), because these products contain the same hormones as the
pills, but their administration and exposure profiles differ in ways that may influence
mental health outcomes (Skovlund et al., 2016; Lundin et al., 2022).

3.4 Summary Statistics

Figure 1 plots the age distribution of first oral contraceptive initiation. The majority
of the first-time users are during middle and late adolescence, peaking at age 16, and then
the trend declines monotonically with age. The high concentration during adolescence is
consistent with initiation of contraceptives soon after sexual debut and/or with common
non-contraceptive reasons (i.e. alleviation of symptoms of gynaecological conditions). The
steady decline after 17–18 is consistent with saturation of the population where most
women who will ever start contraception have already done so, so new starts are infrequent.
After about age 21, year-to-year differences are small, indicating low levels of first use in
the mid-20s.
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Figure 1: This figure displays the number of women initiating oral contraceptives by age. The data cover the period from
July 2005 to December 2017.

To examine the pattern of antidepressant prescriptions over time, Figure 2 presents
the probability of receiving an antidepressant prescription (ATC code N06A) from two
years before to two years after the initiation of oral contraceptives (ATC code G03A).
The event time is measured in quarters, with negative values representing the periods
before initiation and positive values indicating the periods after. The probability of
an antidepressant prescription rises steadily from about 2.5% in the earliest period to
about 5.6% by the end of the window. The black dashed line depicts the extrapolated
pre-treatment trend. After the initiation of oral contraceptives, the observed probability
diverges upward from this projected path, suggesting an increase in antidepressant use
around initiation. While this figure does not provide a formal causal estimate, the pattern
is consistent with a potential effect of oral contraceptives on women’s mental health.
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Figure 2: This figure illustrates the probability of having an antidepressant prescription at each event time. Event time 0
corresponds to the quarter in which an individual initiated oral contraceptive use for the first time. The analysis covers the
period July 2005 to December 2017 and includes women aged 14–25 who began contraceptive use between the third quarter
of 2007 and the first quarter of 2016. Vertical lines indicate 95% confidence intervals based on standard errors clustered at
the individual level.The dashed line represents the extrapolated pre-treatment trend.

4 Empirical Strategy

Estimating the mental health consequences of oral contraceptive use faces two classic
identification challenges. Firstly, selection into treatment where women who initiate con-
traceptives may differ systematically from those who do not, and secondly, constructing
a credible counterfactual for outcomes absent initiation. In staggered adoption settings,
conventional two-way fixed effects event study models suffer from issues discussed exten-
sively in the recent literature. The main problem arises from the “forbidden” comparisons
where already treated groups can serve as controls for later treated groups which assigns
negative weights to the treatment effect parameters of the weighted average estimator
and contaminates lead and lag coefficients by mixing the effects of other lag and post-
treatment periods (Borusyak and Jaravel, 2018; de Chaisemartin and D’Haultfoeuille, 2020;
Goodman-Bacon, 2021; Sun and Abraham, 2021). To address these concerns, I use an
event study difference-in-differences design that compares treated cohorts to appropriate
not-yet-treated controls, implementing the estimator of Callaway and Sant’Anna (2021).

Following the Callaway and Sant’Anna (2021) framework, I tailor the design to my
setting by defining cohorts by age-at-initiation within birth year and birth quarter, and
by restricting controls to not-yet-treated peers who initiate one or two years later. More
specifically, I construct separate datasets by age at initiation. Within each age-at-initiation
dataset, the treated group consists of individuals who initiated contraceptives at that age,
and the control group, which consists of peers who will initiate contraceptives when they
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are one or two years older. This design aims to compare treated individuals to peers who
initiate contraceptives at a similar age, since lifestyle factors and health trajectories are
more likely to be similar. It is important to mention that treatment is an irreversible
state and therefore, once individuals are treated, they remain treated throughout the
whole time period. To further enhance comparability, comparisons are restricted to those
born in the same year and quarter and not to other individuals in the control group who
initiate contraceptives later, since patterns in contraceptive use may change over time. To
illustrate the structure, initiators at age 14 are compared to peers from the same birth
year and quarter who begin at ages 15 or 16. This means that at the time of comparison,
all individuals are 14 years old, but only the treated have initiated contraceptive use. This
structure is intended to strengthen the credibility of the counterfactual and help isolate
the potential effect of oral contraceptive use on mental health outcomes.

Building on the Callaway and Sant’Anna (2021) setup and the cohort definitions above,
identification relies on three assumptions. First, I assume that the timing of initiation
is as good as random within the two-year follow-up window once I condition on birth
year and birth quarter. In other words, among women who initiate within this window,
the exact quarter of initiation is unrelated to how their untreated antidepressant use
would have evolved. Appendix Figures A1–A4 show that the health of individuals is very
similar across the treatment and control groups before initiation, both in terms of overall
outpatient visits and inpatient episodes and in specific diagnostic codes for mental health
disorders. Furthermore, I assume that there is no treatment anticipation which means
that the outcome in the quarters before the first prescription is unaffected by the decision
to initiate contraceptives, since any effect should arise through exposure to the pill rather
than expectations. Although there is no formal testing to this assumption, Figure 2
provides further support for this assumption, as there is no change in the probability of
prescription of antidepressants in the pre-treatment period. Finally, I assume that, in the
absence of treatment, women who initiate contraceptives would follow a similar trajectory
in the outcome to those who do not. Given the potential for covariate-specific trends, I
assume that the parallel trends are conditional on covariates, namely birth year and birth
quarter. In this context, this means that in the absence of treatment, women in the same
birth year and birth quarter would have evolved the same in their antidepressant use.

The age-at-initiation group time average treatment effect is estimated with the doubly
robust procedure of Callaway and Sant’Anna (2021) using not-yet-treated units as controls,
as shown below.
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ÂTT
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dr (g, t) =
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n−1 ∑n
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−
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)
 (
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)
(1)

where
m̂ny

i,g,t (Xi) = n−1
n∑

i=1

[
Y ny

i,t (X = Xi) − Y ny
i,g−1 (X = Xi)

]
(2)

and
p̂i,g,t (Xi) = P (Gi,g = 1 | Xi, Gi,g + (1−Di,t) (1 − Gi,g) = 1) (3)

Where Yi,t is the binary outcome equal to 1 if individual i has filled an antidepressant
prescription in quarter t and 0 otherwise. Di,t is the treatment indicator that equals 1 if
the individual i has initiated oral contraceptives at time t and onward. Gi,g is a binary
variable that takes the value 1 if the individual i has initiated contraceptives for the first
time in quarter g.n is the number of individuals at each age-at-initiation dataset. p̂i,g,t (Xi)
denotes the generalized propensity score, which shows the probability that individual i

is treated at quarter g, conditional on pre-treatment covariates X which are birth year
and birth quarter, and on either belonging to those initiated contraceptives at time g,
or belonging in the not-yet-treated group at time t. mny

i,g,t (Xi) is the outcome regression
function for the not-yet-treated group, that is, the conditional mean difference in the
probability of prescription of antidepressants between time t and g − 1 for all those who
are not-yet-treated in time t for specific pre-treatment covariates Xi which are birth year
and birth quarter. Time is measured in quarters. Finally, the choice to estimate the
group-time average treatment effect using the Doubly Robust estimator instead of IPW
(Inverse Probability Weighting) or OR (Outcome Regression) estimators is that it is more
robust to misspecification, as it combines both IPW and OR methods.

Due to randomization, no treatment anticipation, and the conditional parallel trend
assumption, I estimate the group-time average treatment effects for each age-at-initiation
cohort separately. The ÂTT n

dr(g, t) are normalized to time period g − 1, since it is the last
time period that an individual is not treated. Then, I aggregate the group-time average
treatment effects to create the event time coefficient for e quarters after the treatment
initiation, while following everyone for eight quarters since the treatment started for every
age-at-initiation cohort k :

θk(e; 7) =
∑
g∈G

1{g + 7 ≤ T}ÂTT (g, g + e)P (G = g | G + 7 ≤ T ) (4)

The indicator 1{g+7 ≤ T} is an indicator function equal to 1 if I observe the individual
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for 7 quarters after the pill initiation. P (G = g | G + 7 ≤ T ) is the probability of the
individuals to belong in the group of women who first started treatment at time g. The
ÂTT (g, g + e) is the estimated grouptime average treatment effects for women who first
started treatment at time g and I observe them at time g + e. The aggregation for event
time coefficients is for every g that belongs in subset G which includes the time periods
that individuals can be treated i.e. third quarter of 2007 to first quarter of 2015. Finally,
T is the last quarter of the sample, with the observation window spanning from July 2005
to December 2017.

The results presented in the following chapters are population-weighted averages
across age-at-initiation cohorts using the equation below, where AETC(e; k1, k2) is the
Aggregated Event Time Coefficient for every event time e for the age-at-initiation cohorts
from k1 to k2 and nk is the number of women at each age-at-initiation dataset.

AETC(e; k1, k2) =
 k2∑

k=k1

nk

−1  k2∑
k=k1

θk(e; 7)nk

 (5)

5 Effects of Oral Contraceptive Initiation on Mental
Health

5.1 Main Results

In this section, I present the results for the relationship between oral contraceptives
and antidepressant prescriptions. Figure 3 shows the probability of having a prescription
of antidepressants by event time for women whose oral contraceptive initiation occurred
between ages 14 and 25. Each event-time estimate is the population-weighted mean
of the cohort-specific coefficients, where each age cohort’s effect is comparing treated
women with not-yet-treated who initiate contraceptives within two years. The event time
coefficients are relative to the quarter preceding the initiation of contraceptives. The
results indicate an increase in the probability of receiving a prescription for antidepressants
following the initiation of contraceptives. After a period of eight quarters, or two years, the
probability has increased by 0.72 percentage points relative to the year before initiation,
amounting to a 22.65 percent increase. However, the quarters before the initiation show
that there is an increasing pre-trend in the probability of being prescribed antidepressants
in the population. Given the presence of the pre-trend, it is not possible to rule out
that the observed increase in antidepressant prescriptions reflects factors other than
oral contraceptive use, since women were already increasing their use before initiation.
Therefore, the results should not be interpreted as causal.
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Figure 3: This figure displays aggregated event-time coefficients for women who initiated oral contraceptives between ages
14 and 25 from July 2007 to March 2016, measured relative to one quarter before initiation. The baseline probability of
having an antidepressant prescription in the quarter before initiation is 0.032. The analysis covers the period July 2005 to
December 2017, following individuals from four quarters before to seven quarters after initiation. The comparison group
includes women born in the same year and quarter who initiated oral contraceptives one or two years later. The y-axis
shows the probability of having an antidepressant prescription, and the x-axis represents event time in quarters. Vertical
lines indicate 95% confidence intervals based on standard errors clustered at the individual level.

Showing results only for the full 14–25 age range may be uninformative because it
conceals important variation across age groups. As shown in Figure 1, first-time initiation
of oral contraceptives is concentrated at ages 15 to 18 and there are relatively few initiators
above age 20, and this might lead to an overrepresentation of the larger age groups, thereby
shifting the average toward the ages with the highest concentration of initiators. Hence,
the results are split into three subgroups. The selection of subgroups follows life stages
where 14–16 reflects middle adolescence with women in junior high school, 17–19 reflects
women in late adolescence who are in high school and are transitioning to adulthood,
and 20–25 reflects young adulthood with women entering into the labour market and/or
joining a university.

Figure 4 shows a statistically significant post-initiation increase in antidepressant
prescriptions for women who begin at ages 14–16. A pronounced, near-linear pre-trend,
however, rules out a causal interpretation. The evidence points to selection into the
timing of treatment, as early contraceptive users display steeper pre-initiation increases in
antidepressant use compared to their not-yet-treated peers who will initiate contraceptives
within the next two years. For the group of females in late adolescence (17-19), an 8.94
percent increase in the probability of being prescribed antidepressants during the first
year after oral contraceptives initiation. However, this effect remains stable after the first
year. The pre-trends in that group are statistically insignificant for all the estimated
coefficients, and therefore the increase in the probability of antidepressant prescription can
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be attributed to the initiation of oral contraceptives. Finally, the group with females in
young adulthood (20-25) shows an increase of 18.9 percent in the probability of prescription
of antidepressants which also stabilizes over time. Due to pre-trends in this group being
statistically insignificant, the results can be interpreted as causal. Since the estimated
coefficients are weighted averages of cohort-specific estimates, I present the event time
coefficients for each age-at-initiation cohort separately in Appendix Figure A5.
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Figure 4: This figure presents aggregated event-time coefficients for antidepressant prescriptions among women who initiated
oral contraceptives between ages 14 and 25 from July 2007 to March 2016, with coefficients measured relative to one
quarter before initiation. The panels show separate estimates for women aged 14–16 (top left), 17–19 (top right), and
20–25 (bottom). The mean probability of having an antidepressant prescription in the quarter before initiation is 0.026,
0.030, and 0.046, respectively. The analysis covers the period July 2005 to December 2017, following individuals from four
quarters before to seven quarters after initiation. The comparison group includes women born in the same year and quarter
who initiated oral contraceptives one or two years later. The y-axis shows the probability of having an antidepressant
prescription, and the x-axis represents event time in quarters. Vertical lines indicate 95% confidence intervals based on
standard errors clustered at the individual level.

In Appendix Figure A6, I present results excluding individuals who received a depression
diagnosis 7 in outpatient or inpatient care two years before contraceptive initiation. This
exclusion addresses the concern that overall effect may be driven by a small group with
severe pre-existing conditions rather than reflecting patterns in the broader population.
Across all age groups, the pre-treatment trajectories resemble the baseline, while the
post-treatment estimates are moderately larger. This pattern may arise due to the very
low baseline level of antidepressant use among women without prior depression diagnoses

7I exclude people from the sample who either had a diagnosis of a Depressive Episode with ICD-10
code F32 or a Recurrent Depressive Disorder with ICD-10 code F33.



20

(2.7 percent at t–1), which mechanically inflates the relative size of the post-treatment
effects.

The Appendix Figures A7 and A8 also include an analysis of the probability of
outpatient and inpatient care visits among individuals with depressive diagnoses. In
Sweden, most of people that have been diagnosed with depression can receive treatment by
their general practitioner in their local healthcare centre, however, the doctor can issue a
referral for a visit in the specialized care depending on the severity of the situation (1177.se,
Söka vård för psykiska besvär, 2022; 1177.se, Depression, 2025). This analysis examines
whether oral contraceptives use affects the probability of seeking specialized care for severe
depression. The results indicate no causal relationship between oral contraceptive use and
outpatient visits or inpatient episodes for depression.

In Appendix Figure A9, I present results from an alternative specification in which
treated women are compared to peers who initiated oral contraceptives at the same age but
one year later, rather than to peers who initiated one or two years later as in the baseline
analysis. This analysis allows me to isolate whether the estimated effects are driven by
differences in age at initiation due to women being at different points in their schooling,
relationships, or health trajectories. However, due to the comparison of one-year older
peers, I can follow individuals for one year after initiation, instead of two years. I also
present the results where women are compared to peers who initiated oral contraceptives
at the same age but only two years later in Appendix Figure A10 for further robustness.
Across all specifications, the results are closely aligned with the baseline, suggesting that
no particular comparison group is driving the estimates.

Appendix Figure A11 presents the results for a different different not-yet-treated
group. More specifically, the individuals who started contraceptives at a specific age are
compared to the individuals who started contraceptives at the same age but at a later
time. The change this brings to equation (1) is that the covariate Xi is the age of first
use of oral contraceptives instead of birth year and birth quarter. This implies that the
treated individuals in the post-treatment period are compared to their younger peers.
The benefits of this robustness check are that I further reduce any confounding factors
from differences in the life-stages of individuals and I investigate whether the baseline
results are driven by cohort structure. For the middle-adolescence group (ages 14–16),
the results are modestly larger but not statistically different from the baseline, following a
similar overall trajectory. For the other age groups, the estimates remain closely aligned
with the baseline.

As an additional robustness check, I compare the results to those for individuals who
have never used contraceptives, presented in Appendix Figure A12. This approach is
adopted to ensure a fair comparison between individuals who have received treatment
and those who have not, with the latter group being defined as individuals who have
not filled a prescription for any type of contraceptives from July 2005 to December 2017.
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The treated individuals of a specific group are compared to people that have never used
any hormonal contraceptives and are born in the same year and the same quarter. This
means that the never-treated individuals can be the comparison group for multiple treated
individuals. A caveat of this analysis is that individuals not observed after age 25 may
initiate contraceptives later in life that I cannot follow. Another limitation to this analysis
is that some individuals may use long-acting reversible contraception (LARC) that lasts
3 to 8 years which I cannot capture. Finally, never-treated individuals can be a very
specific group and this might bias the analysis. For these reasons, the results should be
interpreted with caution. The findings presented in Appendix Figure A8 are robust and
consistent across all subgroups, except for the middle-adolescence group (ages 14–16),
where the estimates are somewhat larger but remain statistically indistinguishable from
the baseline and follow the same overall trajectory.

Finally, Appendix Figure A13 restricts the analysis to women born in Sweden. The
results are virtually unchanged compared to the full sample, suggesting that the main
findings are not driven by foreign-born women, who may differ in contraceptive use,
health care access, or prescription patterns. This reinforces the robustness of the baseline
estimates.

5.2 ADHD and Selection into Treatment

Given the pronounced pre-trends observed among the youngest initiators, it is important
to assess whether these patterns are driven by specific subpopulations. One potential source
of heterogeneity may come from individuals diagnosed with Attention-deficit/hyperactivity
disorder (ADHD)8 . ADHD is strongly comorbid with other mood and anxiety disorders
(Gillberg, 1983; Larson et al., 2007; Elia et al., 2008; Katzman et al., 2017), making
affected individuals more likely to receive antidepressant treatment. In addition, ADHD
has been linked to riskier sexual behavior during adolescence and young adulthood (Flory
et al., 2006; Hosain et al. 2012; Sarver et al., 2014; Skoglund et al. 2019; Young et al., 2023)
which may in turn increase medical incentives to prescribe contraceptives, particularly
during middle adolescence. This section investigates whether differences between women
with and without an ADHD diagnosis contribute to the observed pre-trend dynamics and
whether the mental health effects of oral contraceptive initiation vary across these groups.

To identify women with an ADHD diagnosis, I include all individuals who visited
outpatient care between 2001 and 2017 and received a diagnosis of ADHD (ICD-10 code
F90). ADHD is a neurodevelopmental disorder with onset in childhood, and even if these
individuals had not been diagnosed before initiating contraceptives, they were nonetheless
affected by it. Moreover, clinical evidence shows that around 50-70 percent continue to

8ADHD is a neurodevelopmental disorder with onset in childhood (DSM-5; American Psychiatric
Association, 2013). According to the World Health Organization (2019), it affects children’s learning and
daily functioning, and is characterized by symptoms of inattention, hyperactivity, and impulsivity, which
may occur in combination.
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experience symptoms into adulthood (Lara et al., 2008; Sibley et al., 2016; Cortese et al.,
2025). This implies that even if I observe someone who was diagnosed with ADHD in
childhood, symptoms are likely to persist for the majority of this population in young
adulthood.

Figure 5 presents the proportion of women with an ADHD diagnosis across age groups
defined by the timing of oral contraceptive initiation. The prevalence is highest among
those initiating at age 14, where nearly 9 percent have a diagnosis. The proportion
then declines sharply with age, falling to about 6 percent at age 15, 4 percent at age 16,
and stabilizing around 2 percent from age 18 onwards. The figure highlights that the
prevalence of ADHD diagnoses is higher among women who initiate oral contraceptives at
younger ages. Motivated by this pattern, and given that pre-trends are primarily observed
among adolescents, the analysis focuses on the 14–16 age group.
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Figure 5: This figure presents the percentage of women with an ADHD diagnosis, categorized by age at initiation of oral
contraceptives. The dataset covers the period July 2005 to December 2017 and includes women aged 14–25 who began
contraceptive use between the third quarter of 2007 and the first quarter of 2016.

Figure 6 displays the estimated effects for women in middle adolescence (ages 14–16).
The effects are substantially larger for women with ADHD, and the differences relative to
their non-ADHD peers are statistically significant throughout the post-treatment period.
The pre-treatment trajectory for women diagnosed with ADHD is larger than the baseline
case, displaying an almost linear increase in the probability of antidepressant prescriptions.
Although the pre-treatment effects are not statistically significant, this likely reflects
the small sample size of women with ADHD rather than the absence of a trend. In
contrast, among women without ADHD in the middle-adolescence group, the estimates
are smaller than in the baseline, indicating less pronounced pre-trends (Appendix Figure
A14 illustrates these results using a narrower scale, as in Figure 3). This pattern suggests
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that the baseline pre-trend is predominantly driven by women diagnosed with ADHD.

The findings resemble the results of Lundin et al. (2023), who also document stronger
associations between oral contraceptives and mental health outcomes among women with
ADHD. Nonetheless, the relationship between oral contraceptive use and the probability
of prescription of antidepressants should be interpreted with caution for women diagnosed
with ADHD, as ADHD symptomatology and psychiatric comorbidity are known to increase
the likelihood of missed doses, discontinuation, and switching between contraceptive types
due to intolerance (Klint Carlander et al., 2022; Wallin et al., 2024).
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Figure 6: This figure presents aggregated event-time coefficients for antidepressant prescriptions among women aged 14–16
who initiated oral contraceptives between July 2007 and March 2016, measured relative to one quarter before initiation.
Results are shown separately for women with a diagnosis of ADHD (orange diamonds) and women without ADHD (purple
circles). The mean probability of having an antidepressant prescription in the quarter before initiation is 0.263 for women
with ADHD and 0.013 for those without ADHD. The analysis covers the period July 2005 to December 2017, following
individuals from four quarters before to seven quarters after initiation. The comparison group includes women born in the
same year and quarter who initiated oral contraceptives one or two years later. The y-axis shows the probability of having
an antidepressant prescription, and the x-axis represents event time in quarters. Vertical lines indicate 95% confidence
intervals based on standard errors clustered at the individual level.

Appendix Figure A15 presents the results for women with and without ADHD who
initiate oral contraceptives in late adolescence (ages 17–19) and young adulthood (ages
20–25). The estimates for women with ADHD are highly imprecise, likely due to the small
proportion of women with ADHD initiating oral contraceptives at these ages, as shown in
Figure 5, making it difficult to draw firm conclusions. In contrast, the results for women
without an ADHD diagnosis closely resemble the baseline pattern.
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6 Heterogeneity Analysis

In the heterogeneity analysis, the focus is on women who initiate oral contraceptives
in late adolescence (ages 17–19) and young adulthood (ages 20–25), where the timing
of initiation can be considered as good as random. The younger group (ages 14–16) is
excluded, since treatment at these ages is more likely to reflect selection into contraceptive
use rather than random timing. In particular, the pre-treatment trends for this group are
largely driven by women diagnosed with ADHD, who make up a notable share of early
initiators and display distinct mental health trajectories even before initiation. Restricting
the analysis to the older groups therefore allows the estimates to capture effects for women
whose treatment timing is plausibly random.

6.1 Type of Oral Contraceptives

The following analysis makes a distinction between the two different types of oral
hormonal contraceptives. The two types are combined contraceptives, which contain
both estrogen and progestogen, and progestogen-only contraceptives. The impact of the
different types of contraceptive medications on women’s mental health and antidepressant
utilisation has been a subject of investigation, though findings remain inconclusive. Studies
have demonstrated an elevated risk of depression diagnosis or antidepressant prescription
for women who use progestogen-only contraceptives (Wiréhn et al., 2010; Lindberg et al.,
2012; Skovlund et al., 2016). Conversely, other studies have shown no effect of progestogen-
only contraceptives on the probability of an antidepressant prescription (Worly et al.,
2018; Costa-Ramón et al., 2023). The evidence regarding combined oral contraceptives
is similarly inconsistent. Studies have shown that combined contraceptives have no
association with depression (Natale et al., 2006; Zethraeus et al., 2017; Lundin et al.,
2022), while other studies have found an association between combined contraceptives
and depression (for specific chemical substances Lindberg et al., 2012; Skovlund et al.,
2016; Khafagy et al., 2021).

The decision for the most appropriate type of oral contraceptive for every woman is
informed by the preferences of the woman in question and any medical conditions she
may have, given that not all contraceptives are deemed safe for all individuals (1177.se,
Preventivmedel – skydd mot graviditet, 2022). According to the 2024 US Medical
Eligibility Criteria for Contraceptive Use of the CDC, guidelines state that doctors should
avoid prescribing specific types of oral contraceptives to women with specific conditions.
More specifically, combined contraceptives should not be prescribed to women who are
breastfeeding and are in the postpartum period, to women with cardiovascular conditions
such as thrombophilia and previous venous thromboembolism, to women with liver or
renal disease, to smokers, to women with diabetes, and to women with migraines with
aura. In contrast, progestogen-only contraceptives have been found to carry a higher risk
than benefit for women with a history of ectopic pregnancy and women who experience
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heavy or irregular bleeding.

Regarding individual choice, women select contraceptive methods based on the effec-
tiveness in preventing pregnancy, interactions with other drugs, and/or the side effects of
each type. Extensive literature has examined the side effects of hormonal contraceptives,
highlighting differences based on their chemical composition. The risk of venous throm-
boembolism (VTE) (Lidegaard et al., 2012), cerebral thromboembolic attacks (Lidegaard
et al., 2002), thrombotic stroke or myocardial infarction (Lidegaard et al., 2012), and
changes in blood pressure (Ribeiro et al., 2018) are high for users of combined oral
contraceptives while there is no risk for progestogen-only contraceptive users. On the
other hand, progestogen-only contraceptive users have more frequent and less predictable
spotting and bleeding than combined contraceptive users (Belsey, 1988).
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Figure 7: This figure presents the number of women who exclusively used combined oral contraceptives (COC) and those
who exclusively used progestogen-only oral contraceptives (POC), categorized by age at initiation. The dataset covers the
period July 2005 to December 2017 and includes women aged 17–25 who began contraceptive use between the third quarter
of 2007 and the first quarter of 2016.

In this study, I classify women using oral contraceptives into two distinct groups, those
who have exclusively taken combined oral contraceptives and those who have exclusively
used progestogen-only pills. Women who transitioned between the two contraceptive
types constituting 26% of the sample were excluded from the analysis. In Figure 7, I
show the number of women who use each type of contraceptive based on the age that
they initiated oral contraceptives for the first time. The majority of oral contraceptive
users are combined oral contraceptive users with 112,622 women (54,8% of the sample),
while progestogen-only contraceptive users account only for 39,273 individuals (19,2% of
the sample). An interesting pattern is that combined contraceptives are more prevalent
among adolescent first-time initiations, while the two types are roughly equal from age 23
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onward.

Figure 8 presents the estimated effects by type of oral contraceptive. The results for
combined oral contraceptive users are broadly comparable across age groups and resemble
the baseline pattern. For progestogen-only contraceptive users, no effect is observed on
antidepressant prescriptions in the post-treatment period among the late adolescence group
(ages 17–19). This likely reflects the relatively low prevalence of progestogen-only use at
these ages, as shown in Figure 7. Among women initiating contraceptives between ages 20
and 25, where progestogen-only pills are more common, the results are almost identical
across the two contraceptive types. Overall, the estimated coefficients for both groups
are not statistically different in all cases, suggesting that the chemical formulation of oral
contraceptives does not materially affect the probability of antidepressant prescriptions.
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Figure 8: This figure presents aggregated event-time coefficients for antidepressant prescriptions among women who initiated
oral contraceptives between ages 17–25 from July 2007 to March 2016, measured relative to one quarter before initiation.
Results are shown separately for combined oral contraceptives (purple circles) and progestogen-only pills (orange diamonds).
The top panel displays estimates for women aged 17–19, and the bottom panel for women aged 20–25. The mean probability
of having an antidepressant prescription in the quarter before initiation is 0.026 for combined and 0.043 for progestogen-only
users among women aged 17–19, and 0.043 for combined and 0.049 for progestogen-only users among women aged 20–25.
The analysis covers the period July 2005 to December 2017, following individuals from four quarters before to seven quarters
after initiation. The comparison group includes women born in the same year and quarter who initiated oral contraceptives
one or two years later. The y-axis shows the probability of having an antidepressant prescription, and the x-axis represents
event time in quarters. Vertical lines indicate 95% confidence intervals based on standard errors clustered at the individual
level.

Appendix Figure A16 presents the results for women who initiated different types
of oral contraceptives between ages 14 and 16, distinguishing between those with and
without an ADHD diagnosis. Among women with ADHD, users of progestogen-only
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contraceptives display clear pre-trends and no post-treatment effects, whereas users
of combined oral contraceptives show statistically insignificant pre-trends and a small
positive effect after initiation. Among women without ADHD, pre-trends are statistically
insignificant for both groups, but progestogen-only users exhibit no post-treatment effects,
while combined oral contraceptive users experience a positive effect that is somewhat
smaller than the baseline. Across both ADHD groups, no statistically significant differences
emerge between contraceptive types, suggesting that the formulation of oral contraceptives
does not differentially influence mental-health outcomes.

6.2 Purpose of Contraceptive Initiation

Hormonal contraceptives have been used widely for reasons unrelated to pregnancy.
In the present analysis, the objective is to examine the potential differential impact of
contraceptives on the motivation for initiation. The goal is to determine whether women
with underlying medical conditions, who have a higher risk of depression, influence the
observed trajectories. More specifically, this analysis is done to see if the women with
gynaecological diagnosis are the ones with worse mental health. In order to achieve that,
the sample is divided into two distinct groups, those who initiated oral contraceptives
for the purpose of pregnancy prevention, and those who initiated them to alleviate the
symptoms of their medical conditions. To do this, I separate women who received at least
one of the above-mentioned diagnoses in the same quarter as their initial prescription for
oral contraceptives.

The gynaecological diagnoses that are most commonly treated with hormonal con-
traceptives help in the alleviation of pain, discomfort and other symptoms of common
gynaecological medical conditions. Endometriosis is one such condition, and studies have
shown that oral contraceptives reduce the symptoms of dysmenorrhea, pelvic pain, and
dyspareunia (Jensen et al., 2018) while they decreases the risk of incurrence after surgery
(Grandi et al., 2019). Menstrual disorders such as heavy or prolonged menstrual bleeding
and dysmenorrhea are also treated with oral contraceptives (Creatsas et al., 1990; Davis
et al., 2005; Fraser et al., 2011; Lethaby et al., 2019). Moreover, oral contraceptives
improve the symptoms of women suffering from Premenstrual Dysphoric Disorder and
Premenstrual Syndrome (Freeman et al., 2012; Rapkin et al., 2019). Furthermore, a
common treatment for women suffering from Polycystic ovarian syndrome (PCOS) is oral
contraceptives (Vrbíková et al., 2005; Nader et al., 2007), since it improves menstrual
cycle frequency, reduces acne and alleviates hirsutism (Al Khalifah et al., 2016), which
are frequent symptoms among women with PCOS (Legro et al., 2013). Finally, acne
and hirsutism are also conditions that can be effectively treated with oral contraceptives
(Słopień et al., 2018; Moubasher et al., 2020).

It has been shown in the literature that women with these diagnoses might be at a
higher risk of depression, raising concerns about selection because such conditions can
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also motivate the oral contraceptive initiation. Existing literature indicates that women
with endometriosis and PCOS face an elevated risk of depression (Lorençatto et al., 2006;
Hollinrake et al., 2007; Kerchner et al., 2009). Likewise, heavy menstrual bleeding and
dysmenorrhea have been linked to higher rates of depression diagnoses (Balık et al.,
2014; Weyand et al., 2022). Additionally, research has found an increased prevalence of
depression among women suffering from premenstrual disorder and premenstrual dysphoric
disorder (Forrester-Knauss et al., 2011; de Carvalho et al., 2018). Lastly, women with
acne and hirsutism also exhibit a higher risk of depression (Uhlenhake et al., 2010; Ekbäck
et al., 2013; Yang et al., 2014).
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Figure 9: This figure presents the percentage of women who received a prescription for oral contraceptives for a non-
contraceptive reason, categorized by age at initiation. The dataset covers the period July 2005 to December 2017 and
includes women aged 17–25 who began contraceptive use between the third quarter of 2007 and the first quarter of 2016.

I identify women who use oral contraceptives for non-contraceptive reasons based on
the presence of a diagnosis of endometriosis, polycystic ovary syndrome (PCOS), acne,
hirsutism, or menstrual disorders recorded in the same month as their first prescription.
Using this definition, Figure 9 presents the share of women with such gynaecological
diagnoses by age at initiation. The figure shows that the prevalence of these diagnoses
increases with age, from around 1.5 percent among women initiating at age 17 to just
above 2.5 percent among those initiating after age 23. This pattern suggests that medical,
rather than contraceptive, motives for initiation become more common at older ages.

Figure 10 presents the results by reason for oral contraceptive initiation. The estimates
for women who start using oral contraceptives for pregnancy prevention closely resemble
the baseline results, which is expected given that they represent about 98 percent of the
sample. In contrast, women diagnosed with gynaecological disorders, who are likely to
use oral contraceptives to alleviate symptoms rather than to prevent pregnancy, exhibit
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trajectories that follow a similar pattern but with noticeably larger estimated effects. This
pattern suggests that women initiating oral contraceptives for medical reasons exhibit
poorer mental health outcomes compared to those who initiate them for pregnancy
prevention. Although the estimates are not statistically significant, the direction and
magnitude of the effects point to meaningful differences between the two groups, which
are likely obscured by the small sample size, as women who initiate oral contraceptives
for non-contraceptive reasons represent only about 2% of the sample.
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Figure 10: This figure presents aggregated event-time coefficients for antidepressant prescriptions among women who
initiated oral contraceptives between ages 17–25 from July 2007 to March 2016, measured relative to one quarter before
initiation. Results are shown separately by initiation motive: contraceptive reasons (purple circles) and non-contraceptive
reasons (orange diamonds). The top panel displays estimates for women aged 17–19, and the bottom panel for women
aged 20–25. The mean probability of having an antidepressant prescription in the quarter before initiation is 0.029 for
contraceptive and 0.051 for non-contraceptive users among women aged 17–19, and 0.045 for contraceptive and 0.089 for
non-contraceptive users among women aged 20–25. The analysis covers the period July 2005 to December 2017, following
individuals from four quarters before to seven quarters after initiation. The comparison group includes women born in the
same year and quarter who initiated oral contraceptives one or two years later. The y-axis shows the probability of having
an antidepressant prescription, and the x-axis represents event time in quarters. Vertical lines indicate 95% confidence
intervals based on standard errors clustered at the individual level.

Appendix Figure A17 presents the results for women who initiated oral contraceptives
between ages 14 and 16, distinguishing between those with and without an ADHD
diagnosis and across different initiation motives. Among women with ADHD who use
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oral contraceptives to treat gynaecological conditions, the estimates are highly imprecise
due to the very small number of individuals in this group. Women with ADHD who
initiate oral contraceptives for pregnancy prevention show positive post-treatment effects
that exceed the baseline estimates, although the presence of a clear pre-trend limits
causal interpretation. Among women without ADHD, those who use oral contraceptives
to manage gynaecological conditions display no statistically significant pre-trends but
experience a notably larger increase in antidepressant prescriptions following initiation. In
contrast, women without ADHD who initiate contraceptives for pregnancy prevention show
a small, marginally significant pre-trend and post-initiation effects that are smaller than the
baseline. The difference in estimates by initiation motive becomes statistically significant
three quarters after initiation, indicating that women who use oral contraceptives to treat
gynaecological conditions experience poorer mental health outcomes than those who use
them for pregnancy prevention for women without ADHD.

7 Conclusion

This paper examines the mental health consequences of oral contraceptive initiation
among adolescents and young adult women in Sweden. Using comprehensive population
registers linked across medication prescriptions, healthcare usage, and population charac-
teristics, and applying the event study estimator proposed by Callaway and Sant’Anna
(2021), I document systematic increases in antidepressant prescriptions following oral
contraceptive initiation. Women who initiate oral contraceptives between age groups
17-19 and 20-25 show clear post-initiation increases in antidepressant use with no signs
of pre-treatment trends, indicating that initiation is likely associated with a rise in an-
tidepressant uptake in late adolescence and early adulthood. In contrast, women in
middle adolescence (ages 14–16) display the steepest increases in antidepressant use, but
pronounced pre-trends complicate a causal interpretation for this group. Further analysis
shows that ADHD plays an important role in explaining these patterns for the youngest
treated group. Women with ADHD show both higher overall antidepressant use and
stronger upward trends around the time of initiation, while their non-ADHD peers exhibit
smaller and more stable trajectories. The evidence suggests that the pre-treatment trends
observed in the baseline are primarily driven by women with ADHD.

Extending the analysis, I investigate whether the estimated effects vary across con-
traceptive formulations and according to the primary motive for initiation. The results
reveal no systematic variation across contraceptive types. Combined and progestogen-only
pills are both associated with increases in antidepressant prescriptions, with estimated
trajectories that closely follow the baseline pattern. The only exception is observed among
women initiating progestogen-only pills at ages 17–19, where post-initiation effects are not
statistically significant. On the other hand, the reason for contraceptive initiation suggests
that women using oral contraceptives for medical reasons have poorer mental health
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outcomes than those initiating for contraceptive purposes. Women initiating oral contra-
ceptives for medical reasons experience a somewhat steeper increase in antidepressant
prescriptions, which may reflect greater vulnerability related to pre-existing gynaecological
conditions. In contrast, women who initiate contraceptive use for pregnancy prevention
exhibit patterns that closely mirror the baseline. Although the difference by initiation
motive is not statistically significant, this is likely due to wider confidence intervals
stemming from the smaller sample size rather than the absence of a true effect.

The findings have several implications for the literature in economics that investigates
the effects of oral contraceptives. While most of the economics research emphasizes the
beneficial effects of oral contraceptives on education, fertility, and labour-market outcomes,
my results underscore that these benefits may come at a cost to mental health, especially
in the years immediately following initiation, in line with the work of Costa-Ramón et al.
(2023). Moreover, the analysis identifies an especially vulnerable group, namely women
with ADHD, for whom the association between contraceptive use and antidepressant
prescriptions is stronger, and pre-trends suggest heightened underlying mental health risks
even before initiation. The results further indicate that the motivation for contraceptive
use also matters, since women who initiate oral contraceptives for medical reasons display
poorer mental health outcomes than those who initiate for pregnancy prevention, suggesting
that pre-existing health conditions may exacerbate mental health vulnerability. These
findings underscore the importance of integrating health considerations and individual
heterogeneity within the broader discussion of contraceptive access and policy.

From a methodological perspective, this study advances the literature by applying
recent econometric tools to a new setting. By comparing treated to their not-yet-treated
peers of the same birth year and birth quarter, I strengthen the credibility of the counter-
factual and avoid misleading estimates driven by inappropriate control groups. Moreover,
the use of population administrative data allows for large-scale coverage across ages and
pill types, extending beyond the narrow age ranges or smaller samples of earlier work.
These features make the results both robust and relevant to ongoing policy debates on
women’s health, reproductive autonomy, and the regulation of the supply of hormonal
contraceptives.

Nevertheless, several limitations remain. First, antidepressant prescriptions, while a
common proxy for depression, may not capture the whole range of mental health outcomes
and may reflect health-seeking behaviour as much as deteriorated mental health. Second,
although the design addresses some sources of bias, selection into timing of initiation
cannot be fully ruled out, particularly among the younger users without ADHD. Finally,
the analysis focuses on medium-run effects and the long-run mental health consequences
of oral contraceptive use, whether persistent or not, remain an open question for future
research.

Overall, this study provides new evidence that oral contraceptives, while central to
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women’s reproductive autonomy and economic opportunities, may also increase vulnera-
bility to depression. The results further indicate that mental health risks are not evenly
distributed and women with ADHD and women who initiate contraceptives to treat
gynaecological conditions appear particularly affected, underscoring the need for more
targeted support for those with pre-existing vulnerabilities. Policymakers and practi-
tioners should therefore weigh the mental health implications alongside the documented
social and economic benefits of contraceptive access. Future work combining rich register
data with complementary survey and clinical measures will be critical to deepening our
understanding of this trade-off and to guiding health and education policies that support
young women in making informed choices about contraception.
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A. Appendix
Figure A1: Mean Pre-Initiation Outpatient Visits by ICD Code for Treated

and Control Groups, by Age at Initiation
-.2

-.1
0

.1
.2

M
ea

n

Ex
cl

. F F0 F1 F2 F3 F4 F5 F6 F7 F8 F9

n

Treated at Age14 and Control Group

-.2
-.1

0
.1

.2
M

ea
n

Ex
cl

. F F0 F1 F2 F3 F4 F5 F6 F7 F8 F9

n

Treated at Age15 and Control Group

-.2
-.1

0
.1

.2
M

ea
n

Ex
cl

. F F0 F1 F2 F3 F4 F5 F6 F7 F8 F9

n

Treated at Age16 and Control Group

-.2
-.1

0
.1

.2
M

ea
n

Ex
cl

. F F0 F1 F2 F3 F4 F5 F6 F7 F8 F9

n

Treated at Age17 and Control Group

-.2
-.1

0
.1

.2
M

ea
n

Ex
cl

. F F0 F1 F2 F3 F4 F5 F6 F7 F8 F9

n

Treated at Age18 and Control Group

-.2
-.1

0
.1

.2
M

ea
n

Ex
cl

. F F0 F1 F2 F3 F4 F5 F6 F7 F8 F9

n

Treated at Age19 and Control Group

-.2
-.1

0
.1

.2
M

ea
n

Ex
cl

. F F0 F1 F2 F3 F4 F5 F6 F7 F8 F9

n

Treated at Age20 and Control Group

-.2
-.1

0
.1

.2
M

ea
n

Ex
cl

. F F0 F1 F2 F3 F4 F5 F6 F7 F8 F9

n

Treated at Age21 and Control Group

-.2
-.1

0
.1

.2
M

ea
n

Ex
cl

. F F0 F1 F2 F3 F4 F5 F6 F7 F8 F9

n

Treated at Age22 and Control Group

-.2
-.1

0
.1

.2
M

ea
n

Ex
cl

. F F0 F1 F2 F3 F4 F5 F6 F7 F8 F9

n

Treated at Age23 and Control Group

-.2
-.1

0
.1

.2
.3

M
ea

n

Ex
cl

. F F0 F1 F2 F3 F4 F5 F6 F7 F8 F9

n

Treated at Age24 and Control Group

-.2
-.1

0
.1

.2
.3

M
ea

n

Ex
cl

. F F0 F1 F2 F3 F4 F5 F6 F7 F8 F9

n

Treated at Age25 and Control Group

Outpatient Visits
Means by ICD Code Two Years Before Initiation for Treated and Control Groups

Figure A1: This figure presents the mean probability of having an outpatient visit (by ICD code) for treated and control
women, separately by age at initiation of oral contraceptives. The means are calculated for up to two years (eight quarters)
before initiation. Treated women are shown with purple circles, and control women with orange diamonds. The analysis
covers the period July 2005 to December 2017 and includes women who initiated oral contraceptives between ages 14 and 25
from July 2007 to March 2016. The comparison group consists of women born in the same year and quarter who initiated
oral contraceptives one or two years later. Vertical lines indicate 95% confidence intervals.
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Figure A2: Mean Pre-Initiation Inpatient Episodes by ICD Code for Treated
and Control Groups, by Age at Initiation
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Figure A2: This figure presents the mean probability of having an inpatient episode (by ICD code) for treated and control
women, separately by age at initiation of oral contraceptives. The means are calculated for up to two years (eight quarters)
before initiation. Treated women are shown with purple circles, and control women with orange diamonds. The analysis
covers the period July 2005 to December 2017 and includes women who initiated oral contraceptives between ages 14 and 25
from July 2007 to March 2016. The comparison group consists of women born in the same year and quarter who initiated
oral contraceptives one or two years later. Vertical lines indicate 95% confidence intervals.
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Figure A3: Difference in Mean Pre-Treatment Outpatient Visits (by ICD
Code) between Treated and Control Groups, by Age at Initiation
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Outpatient Visits
Differences between the Means in the Treatment and Control Group

Figure A3: This figure presents the difference in mean pre-treatment probabilities of having an outpatient visit (by ICD
code) between treated and control women adjusted for age, birth year and birth quarter, separately by age at initiation of
oral contraceptives. The means are calculated for up to two years (eight quarters) before initiation. The analysis covers the
period July 2005 to December 2017 and includes women who initiated oral contraceptives between ages 14 and 25 from
July 2007 to March 2016. The comparison group consists of women born in the same year and quarter who initiated oral
contraceptives one or two years later. Vertical lines indicate 95% confidence intervals based on standard errors clustered at
the individual level.
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Figure A4: Difference in Mean Pre-Treatment Inpatient Episodes (by ICD
Code) between Treated and Control Groups, by Age at Initiation
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Figure A4: This figure presents the difference in mean pre-treatment probabilities of having an inpatient episode (by ICD
code) between treated and control women adjusted for age, birth year and birth quarter, separately by age at initiation of
oral contraceptives. The means are calculated for up to two years (eight quarters) before initiation. The analysis covers the
period July 2005 to December 2017 and includes women who initiated oral contraceptives between ages 14 and 25 from
July 2007 to March 2016. The comparison group consists of women born in the same year and quarter who initiated oral
contraceptives one or two years later. Vertical lines indicate 95% confidence intervals based on standard errors clustered at
the individual level.
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Figure A5: Event-Time Coefficients for Antidepressant Prescriptions by Age
at Oral Contraceptive Initiation
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Figure A5: These figures present estimated event-time coefficients for each age-at-initiation cohort, based on equation
(4), for women who initiated oral contraceptives between ages 14 and 25 from July 2007 to March 2016. Coefficients are
measured relative to one quarter before initiation. The analysis covers the period July 2005 to December 2017, following
individuals from eight quarters before to seven quarters after initiation. The comparison group consists of women born
in the same year and quarter who initiated oral contraceptives one or two years later. The y-axis shows the probability
of having an antidepressant prescription, and the x-axis represents event time in quarters. Vertical lines indicate 95%
confidence intervals based on standard errors clustered at the individual level.
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Figure A6: Aggregated Event-Time Coefficients for Antidepressant
Prescriptions by Age at Oral Contraceptive Initiation, Excluding Women

with Prior Depression Diagnoses in Outpatient and Inpatient Care
-.0

1
0

.0
1

.0
2

Pr
ob

ab
ilit

y 
of

 P
re

sc
rip

tio
n 

of
 A

nt
id

ep
re

ss
an

ts

-4 -3 -2 -1 0 1 2 3 4 5 6 7
Event Time (Quarters)

Initiation of Oral Contraceptives in Females Aged 14-16

-.0
1

0
.0

1
.0

2
Pr

ob
ab

ilit
y 

of
 P

re
sc

rip
tio

n 
of

 A
nt

id
ep

re
ss

an
ts

-4 -3 -2 -1 0 1 2 3 4 5 6 7
Event Time (Quarters)

Initiation of Oral Contraceptives in Females Aged 17-19

-.0
1

0
.0

1
.0

2
Pr

ob
ab

ilit
y 

of
 P

re
sc

rip
tio

n 
of

 A
nt

id
ep

re
ss

an
ts

-4 -3 -2 -1 0 1 2 3 4 5 6 7
Event Time (Quarters)

Initiation of Oral Contraceptives in Females Aged 20-25

Figure A6: This figure presents aggregated event-time coefficients for antidepressant prescriptions among women who
initiated oral contraceptives between ages 14 and 25 from July 2007 to March 2016, measured relative to one quarter before
initiation. The analysis excludes women with any diagnosis of depression recorded in outpatient or inpatient care during
the two years preceding contraceptive initiation. The panels show separate estimates for women aged 14–16 (top left),
17–19 (top right), and 20–25 (bottom). The mean probability of having an antidepressant prescription in the quarter before
initiation is 0.019, 0.020, and 0.034, respectively. The analysis covers the period July 2005 to December 2017, following
individuals from four quarters before to seven quarters after initiation. The comparison group includes women born in the
same year and quarter who initiated oral contraceptives one or two years later. The y-axis shows the probability of having
an antidepressant prescription, and the x-axis represents event time in quarters. Vertical lines indicate 95% confidence
intervals based on standard errors clustered at the individual level.
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Figure A7: Event-Time Coefficients for Depression Diagnoses in Outpatient
Care by Age at Oral Contraceptive Initiation
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Figure A7: These figures present estimated event-time coefficients for each age-at-initiation cohort, based on equation
(4), for women who initiated oral contraceptives between ages 14 and 25 from July 2007 to March 2016. Coefficients are
measured relative to one quarter before initiation. The analysis covers the period July 2005 to December 2017, following
individuals from eight quarters before to seven quarters after initiation. The comparison group consists of women born
in the same year and quarter who initiated oral contraceptives one or two years later. The y-axis shows the probability
of having an outpatient visit with a depressive diagnosis, and the x-axis represents event time in quarters. Vertical lines
indicate 95% confidence intervals based on standard errors clustered at the individual level.
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Figure A8: Event-Time Coefficients for Depression Diagnoses in Inpatient
Care by Age at Oral Contraceptive Initiation
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Figure A8: These figures present estimated event-time coefficients for each age-at-initiation cohort, based on equation
(4), for women who initiated oral contraceptives between ages 14 and 25 from July 2007 to March 2016. Coefficients are
measured relative to one quarter before initiation. The analysis covers the period July 2005 to December 2017, following
individuals from eight quarters before to seven quarters after initiation. The comparison group consists of women born in
the same year and quarter who initiated oral contraceptives one or two years later. The y-axis shows the probability of
having an inpatient episode with a depressive diagnosis, and the x-axis represents event time in quarters. Vertical lines
indicate 95% confidence intervals based on standard errors clustered at the individual level.
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Figure A9: Aggregated Event-Time Coefficients for Antidepressant
Prescriptions by Age at Oral Contraceptive Initiation, Comparing Women

Who Initiated One Year Later
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Figure A9: This figure presents aggregated event-time coefficients for antidepressant prescriptions among women who
initiated oral contraceptives between ages 14 and 25 from July 2007 to March 2016, with coefficients measured relative to
one quarter before initiation. The panels show separate estimates for women aged 14–16 (top left), 17–19 (top right), and
20–25 (bottom). The mean probability of having an antidepressant prescription in the quarter before initiation is 0.026,
0.030, and 0.046, respectively. The analysis covers the period July 2005 to December 2017, following individuals from
four quarters before to three quarters after initiation. The comparison group includes women born in the same year and
quarter who initiated oral contraceptives only one year later. The y-axis shows the probability of having an antidepressant
prescription, and the x-axis represents event time in quarters. Vertical lines indicate 95% confidence intervals based on
standard errors clustered at the individual level.
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Figure A10: Aggregated Event-Time Coefficients for Antidepressant
Prescriptions by Age at Oral Contraceptive Initiation, Comparing Women

Who Initiated Two Years Later
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Figure A10: This figure presents aggregated event-time coefficients for antidepressant prescriptions among women who
initiated oral contraceptives between ages 14 and 25 from July 2007 to March 2016, with coefficients measured relative to
one quarter before initiation. The panels show separate estimates for women aged 14–16 (top left), 17–19 (top right), and
20–25 (bottom). The mean probability of having an antidepressant prescription in the quarter before initiation is 0.026,
0.030, and 0.046, respectively. The analysis covers the period July 2005 to December 2017, following individuals from
four quarters before to seven quarters after initiation. The comparison group includes women born in the same year and
quarter who initiated oral contraceptives only two years later. The y-axis shows the probability of having an antidepressant
prescription, and the x-axis represents event time in quarters. Vertical lines indicate 95% confidence intervals based on
standard errors clustered at the individual level.
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Figure A11: Aggregated Event-Time Coefficients for Antidepressant
Prescriptions by Age at Oral Contraceptive Initiation, Comparing Treated

Individuals with Not-Yet-Treated Peers Who Initiated at the Same Age One
or Two Calendar Years Later
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Figure A11: This figure presents aggregated event-time coefficients for antidepressant prescriptions among women who
initiated oral contraceptives between ages 14 and 25 from July 2007 to March 2016, with coefficients measured relative to
one quarter before initiation. The panels show separate estimates for women aged 14–16 (top left), 17–19 (top right), and
20–25 (bottom). The mean probability of having an antidepressant prescription in the quarter before initiation is 0.026,
0.030, and 0.046, respectively. The analysis covers the period July 2005 to December 2017, following individuals from four
quarters before to seven quarters after initiation. The comparison group includes women who initiated oral contraceptives on
the same age but one or two calendar years later. The y-axis shows the probability of having an antidepressant prescription,
and the x-axis represents event time in quarters. Vertical lines indicate 95% confidence intervals based on standard errors
clustered at the individual level.
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Figure A12: Aggregated Event-Time Coefficients for Antidepressant
Prescriptions by Age at Oral Contraceptive Initiation, Comparing Treated

Individuals with Never-Treated Peers
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Figure A12: This figure presents aggregated event-time coefficients for antidepressant prescriptions among women who
initiated oral contraceptives between ages 14 and 25 from July 2007 to March 2016, with coefficients measured relative to
one quarter before initiation. The panels show separate estimates for women aged 14–16 (top left), 17–19 (top right), and
20–25 (bottom). The mean probability of having an antidepressant prescription in the quarter before initiation is 0.026,
0.030, and 0.046, respectively. The analysis covers the period July 2005 to December 2017, following individuals from four
quarters before to seven quarters after initiation. The comparison group consists of women who have never used any type of
hormonal contraceptives between 2005 and 2017. The y-axis shows the probability of having an antidepressant prescription,
and the x-axis represents event time in quarters. Vertical lines indicate 95% confidence intervals based on standard errors
clustered at the individual level.
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Figure A13: Aggregated Event-Time Coefficients for Antidepressant
Prescriptions by Age at Oral Contraceptive Initiation among Women Born in

Sweden
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Figure A13: This figure presents aggregated event-time coefficients for antidepressant prescriptions among women born in
Sweden who initiated oral contraceptives between ages 14 and 25 from July 2007 to March 2016, with coefficients measured
relative to one quarter before initiation. The panels show separate estimates for women aged 14–16 (top left), 17–19 (top
right), and 20–25 (bottom). The mean probability of having an antidepressant prescription in the quarter before initiation
is 0.026, 0.030, and 0.048, respectively. The analysis covers the period July 2005 to December 2017, following individuals
from four quarters before to seven quarters after initiation. The comparison group includes women born in the same
year and quarter who initiated oral contraceptives one or two years later. The y-axis shows the probability of having an
antidepressant prescription, and the x-axis represents event time in quarters. Vertical lines indicate 95% confidence intervals
based on standard errors clustered at the individual level.
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Figure A14: Aggregated Event-Time Coefficients for Antidepressant
Prescriptions by Age at Oral Contraceptive Initiation among Women without

ADHD
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Figure A14: This figure displays aggregated event-time coefficients for women without an ADHD diagnosis who initiated
oral contraceptives between ages 14-16 from July 2007 to March 2016, measured relative to one quarter before initiation.
The baseline probability of having an antidepressant prescription in the quarter before initiation is 0.013. The analysis
covers the period July 2005 to December 2017, following individuals from four quarters before to seven quarters after
initiation. The comparison group includes women born in the same year and quarter who initiated oral contraceptives one
or two years later. The y-axis shows the probability of having an antidepressant prescription, and the x-axis represents event
time in quarters. Vertical lines indicate 95% confidence intervals based on standard errors clustered at the individual level.
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Figure A15: Aggregated Event-Time Coefficients for Antidepressant
Prescriptions by Age at Oral Contraceptive Initiation among Women with

and without ADHD, for Age Groups 17–19 and 20–25

-.0
4

-.0
2

0
.0

2
.0

4
.0

6
Pr

ob
ab

ilit
y 

of
 P

re
sc

rip
tio

n 
of

 A
nt

id
ep

re
ss

an
ts

-4 -3 -2 -1 0 1 2 3 4 5 6 7
Event Time (Quarters)

Individuals with ADHD Individuals without ADHD

Initiation of Oral Contraceptives in Females Aged 17-19

-.0
4

-.0
2

0
.0

2
.0

4
.0

6
Pr

ob
ab

ilit
y 

of
 P

re
sc

rip
tio

n 
of

 A
nt

id
ep

re
ss

an
ts

-4 -3 -2 -1 0 1 2 3 4 5 6 7
Event Time (Quarters)

Individuals with ADHD Individuals without ADHD

Initiation of Oral Contraceptives in Females Aged 20-25

Figure A15: This figure presents aggregated event-time coefficients for antidepressant prescriptions among women who
initiated oral contraceptives between ages 17–25 from July 2007 to March 2016, measured relative to one quarter before
initiation. Results are shown separately for women without an ADHD diagnosis (purple circles) and women with ADHD
(orange diamonds). The top panel displays estimates for women aged 17–19, and the bottom panel for women aged 20–25.
The mean probability of having an antidepressant prescription in the quarter before initiation is 0.022 for women without
ADHD and 0.34 for women with ADHD among initiators aged 17–19, and 0.039 for women without ADHD and 0.36 for
women with ADHD among initiators aged 20–25. The analysis covers the period July 2005 to December 2017, following
individuals from four quarters before to seven quarters after initiation. The comparison group includes women born in the
same year and quarter who initiated oral contraceptives one or two years later. The y-axis shows the probability of having
an antidepressant prescription, and the x-axis represents event time in quarters. Vertical lines indicate 95% confidence
intervals based on standard errors clustered at the individual level.
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Figure A16: Aggregated Event-Time Coefficients for Antidepressant
Prescriptions by Age at Oral Contraceptive Initiation among Women with

and without ADHD, by Contraceptive Type, for Ages 14–16
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Figure A16: This figure presents aggregated event-time coefficients for antidepressant prescriptions among women aged
14–16 who initiated oral contraceptives between July 2007 and March 2016, with coefficients measured relative to one quarter
before initiation. Results are shown separately for combined oral contraceptive users (purple circles) and progestogen-only
users (orange diamonds). The top panel displays estimates for women with a diagnosis of ADHD, and the bottom panel for
women without ADHD. The mean probability of having an antidepressant prescription in the quarter before initiation is
0.29 for combined and 0.29 for progestogen-only users among women with ADHD, and 0.012 for combined and 0.018 for
progestogen-only users among women without ADHD. The analysis covers the period July 2005 to December 2017, following
individuals from four quarters before to seven quarters after initiation. The comparison group includes women who have
never used any type of hormonal contraceptives between 2005 and 2017. The y-axis shows the probability of having an
antidepressant prescription, and the x-axis represents event time in quarters. Vertical lines indicate 95% confidence intervals
based on standard errors clustered at the individual level.
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Figure A17: Aggregated Event-Time Coefficients for Antidepressant
Prescriptions by Age at Oral Contraceptive Initiation among Women with

and without ADHD, by Initiation Motives, for Ages 14–16
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Figure A17: This figure presents aggregated event-time coefficients for antidepressant prescriptions among women aged
14–16 who initiated oral contraceptives between July 2007 and March 2016, with coefficients measured relative to one
quarter before initiation. Results are shown separately by initiation motive, which are contraceptive reason (purple circles)
and non-contraceptive reason (orange diamonds). The top panel displays estimates for women with a diagnosis of ADHD,
and the bottom panel for women without ADHD. The mean probability of having an antidepressant prescription in the
quarter before initiation is 0.26 for contraceptive and 0.35 for non-contraceptive users among women with ADHD, and 0.013
for contraceptive and 0.022 for non-contraceptive users among women without ADHD. The analysis covers the period July
2005 to December 2017, following individuals from four quarters before to seven quarters after initiation. The comparison
group includes women who have never used any type of hormonal contraceptives between 2005 and 2017. The y-axis shows
the probability of having an antidepressant prescription, and the x-axis represents event time in quarters. Vertical lines
indicate 95% confidence intervals based on standard errors clustered at the individual level.


	Introduction
	Literature Review
	Data
	Youth Clinics and Access to Contraceptives
	Hormonal Contraceptives and Mental Health Mechanisms
	Sample
	Study Population
	Data Sources
	Treatment and Outcome Variables

	Summary Statistics

	Empirical Strategy
	Effects of Oral Contraceptive Initiation on Mental Health
	Main Results
	ADHD and Selection into Treatment

	Heterogeneity Analysis
	Type of Oral Contraceptives
	Purpose of Contraceptive Initiation

	Conclusion
	A. Appendix - Additional Results

