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Background
Oral contraceptive pills (OCP) have received increased critical
attention recently owing to their perceived link with mental
health, especially among adolescent girls. The empirical
literature, however, includesmixed findings on whether OCP use
is associated with poorer mental health.

Aims
To examine the association between the use of OCP and
internalising problems in adolescent girls.

Methods
This study was embedded in the iBerry study, a population-
based cohort of adolescents oversampled for behavioural and
emotional problems from the greater Rotterdam area, The
Netherlands. In 372 girls, internalising problems were
measured using the Youth Self Report, and use of OCP was
determined by parental interview and self-report question-
naire across two subsequent waves (mean ages 14.9 and 17.9
years, respectively). Multiple regression analyses were
performed to determine the association. Analyses were
adjusted for various sociodemographic factors and adjusted
for previous internalising problems assessed at a mean age of
14.9 years.

Results
In total, 204 girls (54.8%) used OCP. OCP use was associated with
fewer internalising problems in adolescent girls compared with
non-use (adjusted β = −2.22, 95% CI [−4.24, −0.20]; P = 0.031).

Conclusions
In this research, we found that adolescent girls using OCP
reported fewer internalising problems compared with non-users.
This association was most prominent for girls with pre-existing
internalising problems. Although healthy user bias may have a
role, our observations suggest a potential therapeutic benefit for
those with greater baseline challenges.
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Mental disorders, notably depression and anxiety, are leading
contributors to the global non-fatal burden of disease, peaking in
adolescence to middle age.1 Previous research has demonstrated
sex-related differences in psychopathology, with women more
prone to internalising disorders.2,3 This increased risk has been
ascribed partly to changes in endocrine control of the reproductive
system in women.2 Oestrogen fluctuations, particularly during
hormone-sensitive transitional periods, are related to women’s
heightened depression risk.2,3 It is hypothesised that hormonal
contraceptives may alter oestrogen levels, inducing fluctuations that
could potentially precipitate depressive symptoms.4,5 This suggests
that adolescent girls using such contraceptives may have heightened
risks of internalising problems.

In recent years, there has been an increase in critical thinking
regarding mood-related side-effects of hormonal contraceptives,
fuelled by social media discussions.6 In Europe and North America,
oral contraceptive pills (OCP) represented the most popular
method of contraception in 2019, used by 17.8% of women.7

Notably, the use of OCP among Dutch women aged 18–49 declined
by 6% over the past 6 years.8 A significant factor behind this shift is
that one-third of women not using contraceptives report avoiding
hormones.8 Mood changes are a primary concern, leading many to
discontinue or switch their contraceptive methods.9 Women often
cite hormone-related apprehensions and a fear of psychological
side-effects, compounded by a perceived lack of comprehensive
counselling on these risks.9 This evolving perspective, including
concerns over psychological side-effects, reflects a wider caution
towards hormonal contraceptives.

The apprehension towards hormones and the perceived
insufficiency of counselling might stem from the ambiguous
evidence regarding the impact of hormonal contraceptives on
mental health. A large nationwide study in Denmark found an
association between hormonal contraceptive use and both
antidepressant use and initial depression diagnosis.10 This associa-
tion was even higher for adolescents, suggesting a potential age-
specific side-effect.10 Reinforcing this concern, a recent cohort
study found that the use of oral contraceptives during adolescence
might increase the risk of depression later in life.11 Another study
found an association between hormonal contraceptives and
reporting more depressive symptoms, only for girls aged 16 years;
from that age upwards there was no association found.12 These
findings hint at a potential heightened sensitivity to depression risks
among adolescent first-time users of hormonal contraceptives.

A review based on observational studies and randomised
controlled trials, however, concluded that there was no consistent
evidence for negative effects of hormonal contraceptives in the
general population.13 Two large epidemiological studies found no
increased risk of depressive disorders in adolescents and young
women using oral hormonal contraceptives.14,15 A systematic
review of randomised controlled trials also found no increase in
depressive symptoms with hormonal contraceptives compared with
placebo, although the authors noted a lack of data on first-time
adolescent users.16 This gap in research is critical, as adolescents
represent a demographic of interest considering the peak in burden
of disease. By contrast, two national studies concluded that
hormonal contraceptives were associated with better mood and
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reduced levels of depressive symptoms.17,18 This demonstrates the
ambiguous evidence regarding hormonal contraceptive use and
internalising problems.

Given the substantial burden of internalising problems and the
growing concern regarding psychological side-effects of oral
contraceptives, combined with existing research ambiguities, there
is need for a better understanding of this issue. This study was
designed to explore the relationship between the use of hormonal
contraceptives and the occurrence of internalising problems, such
as depression and anxiety, in adolescent girls. We specifically aimed
to address a gap in existing research by carefully considering any
internalising problems that the individual might have experienced
before they began using contraceptives. In addition, our follow-up
analysis investigated secondary outcomes, including withdrawn–
depressive and anxious–depressive problems, as well as defining
cut-off points for clinical and borderline-clinical scores on
internalising problems. We hypothesised that the use of OCPs
would be associated with an increase in internalising problems
among adolescent girls.

Methods

Study design and participant subsection

The current study is embedded in the iBerry (Investigating
Emotional and Behavioral Risk in Rotterdam Youth) study,
performed at the Department of Psychiatry of the Erasmus MC
University Medical Center in Rotterdam, The Netherlands. The
iBerry study is a prospective longitudinal cohort study of
adolescents oversampled for risk of developing psychopathology,
conducted in the greater Rotterdam region of The Netherlands. The
overall goal of the study is to examine the transition from non-
specific psychiatric symptoms in adolescence to psychiatric
disorders later in life. The study design and cohort profile have
beene described elsewhere in detail.19,20 Adolescents were selected
by using a Dutch translation of the Strengths and Difficulties
Questionnaire-youth (SDQ-Y), a screening self-report question-
naire that measures emotional and behavioural problems.21

Adolescents with a score in the top 15% on the SDQ-Y were
oversampled at a 2.5:1 ratio to adolescents with a lower score.
Participants were enrolled between September 2015 and September
2019. At baseline, a total of 1022 adolescents (boys and girls) with a
mean age of 15 years were enrolled (51.1% girls). Participants,
together with a parent, were invited to the research centre of the
iBerry study. Before the visit, participants received information
about the study and signed an informed consent form. A research
employee, blind to the adolescents’ SDQ-Y status, performed
multiple interviews, questionnaires, neuropsychological tests and
biological measurements to assess determinants of psychopathol-
ogy. After completing the visit, participants received an incentive.
Participants are invited every 2–3 years for follow-up measure-
ments. For the current study, we used data on girls included in the
first follow-up measurement (mean age 17.9 years). Our adjusted
analyses also incorporate information on contraceptive use and
internalising problems collected at baseline (mean age 14.9 years).
Data about the use of OCP were missing for 59 of the 431 girls in
total, leaving 372 girls (86.3%) in the sample for analyses.

The authors assert that all procedures contributing to this
work comply with the ethical standards of the relevant national
and institutional committees on human experimentation and with
the Helsinki Declaration of 1975, as revised in 2013. All
procedures involving human subjects and/or patients were
approved by the Medical Ethics Review Committee of the
Erasmus MC University Medical Center (MEC-2015-007, MEC-
2018-1472).

Measures
OCP use

Data on OCP use was obtained at baseline (age 15 years) and at the
first follow-up visit (age 18 years) via two instruments. First, the
Trimbos/iMTA Questionnaire for Costs associated with Psychiatric
Illness (TIC-P),22 an interview for the parent, was used to ask about
the use of medication prescribed by a doctor for the adolescent. The
parent was asked whether their child had used any medication in
the past 2 years. The available response options were ‘yes’ and ‘no’.
When the parent responded with ‘yes’, the medication type was
noted. The TIC-P interview was also conducted at age 15 years to
assess prescribed medication in an identical manner, except that
lifetime use up to age 15 years was inquired about. This allowed us
to assess the history of prior contraceptive use before the
measurement at age 18 years.

Second, in a questionnaire on sexuality at age 18 years,
participants were asked the question ‘Have you ever had sexual
intercourse?’. If the response was ‘yes’, a subsequent question on use
of contraceptives followed: ‘Do you or your partner use
contraception?’. The available response options were ‘yes, always’,
‘sometimes’, ‘no, never’ or ‘I don’t remember’. When participants
chose one of the initial two response options, they were
subsequently asked a follow-up question regarding the specific
contraception used and its frequency.

The responses obtained at age 18 years from the TIC-P
interview and sexuality questionnaire were combined to evaluate
the use of OCP as the main predictor. The participant was classified
as an OCP user when OCP use was documented using either of the
aforementioned measurements.

Internalising problems

Internalising problems were assessed at baseline for adjustment
purposes and at the first follow-up visit to measure outcomes. This was
done using a Dutch version of the Youth Self-Report (YSR)
questionnaire from the Achenbach System of Empirically Based
Assessment.23 This self-report questionnaire for adolescents aged 11 to
18 years consisted of 112 statements regarding skills and emotional
and behavioural problems during the past 6 months. The possible
response options to the statements were 0 (not at all), 1
(a bit or sometimes) or 2 (clearly or often). The subscale for
internalising problems contained 31 statements about withdrawn–
depressive problems, as well as anxious–depressive problems and
somatic complaints. Sum scores for the subscale internalising
problems were calculated, ranging from 0 to 62. Higher scores were
indicative of more problems. The sum scores were used for assessment
of the main outcome. A maximum of 25% missing data was accepted
for the YSR. If there were any items missing on a subscale, the score
was multiplied by the total number of items per scale divided by the
number of filled-in items. An additional scoring metric was devised to
categorise the adolescents’ sex- and age-specific scores by determining
whether they fell within the borderline clinical range (exceeding the
93rd percentile) or the clinical range (surpassing the 98th percentile).
The reliability and validity of this Dutch version of the questionnaire
was good.24 Cronbach’s alpha for the YSR questionnaire was 0.91.

Covariates

Potential confounders were obtained from the previous litera-
ture.10–12,14–18 Age and ethnic background were obtained from self-
report questionnaires. Non-verbal IQ score was assessed using two
subtest of the Snijden Oomen Non-verbal Intelligence Test –
Revised, which is correlated strongly with total IQ.25 Monthly net
household income, as a proxy for socioeconomic status, was
obtained via parental questionnaire and was divided into four
groups: ≤1599, 1600–2399, 2400–4399 and ≥4400 euros. Ethnic
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background was based on parental birth country and categorised
into two groups: Dutch and non-Dutch.

Statistical analysis

A linear regression analyses was conducted to examine the
association between OCP use and internalising problems, taking
into account potential sociodemographic confounders. Subsequent
analyses were conducted, adjusting for internalising problems at
baseline, OCP use at baseline and sexual activity. We report
unstandardised beta coefficients and the corresponding 95%
confidence intervals. As measure of effect size, Cohen’s d is
reported. Assumptions for linear regression were checked. All
analyses were performed in R (version 4.2.3).26

Several follow-up analyses were conducted. First, the internal-
ising problems outcome was substituted with the withdrawn–
depressive problem score from the YSR. Second, the outcome was
replaced with the anxious–depressive problem score. The same
covariates as those used in the fully adjusted model above were
included in the analysis, and the same estimates were reported.
Third, the continuous internalising problems outcome was trans-
formed into a binary cut-off categorical variable. The cut-offs
reflected whether adolescents scored in the normal internalising
problems range or in the borderline clinical range. Fourth, a binary
cut-off variable was used for the outcome, this time indicating
whether adolescents scored in the normal–borderline range versus
the clinical range. For the latter two analyses, a logistic regression was
used to model the binary outcomes. The estimates reported were
odds ratios and the corresponding 95% confidence intervals. As a
measure of effect size, the marginal risk difference between those who
took and did not take OCP was reported. Fifth, to further address
healthy user bias, girls who had discontinued OCP use at baseline
(n = 8) were included as OCP users, and the associations were re-
estimated as in the primary analysis. Sixth, we excluded OCP users
who had started use at baseline and continued at the first follow-up
(n = 36). The purpose of this was to remove people who persistently
used OCP and therefore might have been particularly satisfied with
its effects on mental health. Finally, we re-ran the primary analysis
but added an interaction term between OCP use and prior mental
health problems. We used estimated marginal means and prediction
plots to investigate whether the association with OCP was different
among girls with pre-existing mental health problems.

Thirty-two (8.7%) adolescents had missing data for monthly
household income, 21 (5.7%) for history of sexual activity, 18
(4.9%) for baseline OCP use, 16 (4.3%) for ethnic background and
eight (2.2%) for baseline internalising problems. The problem of
missing data was handled using multiple imputation as imple-
mented in R package ‘mice’.27

Ethics statement

The authors assert that all procedures contributing to this work
comply with the ethical standards of the relevant national and
institutional committees on human experimentation and with the
Helsinki Declaration of 1975, as revised in 2013. All procedures
involving human subjects/patients were approved by the Medical
Ethics Review Committee of the Erasmus MC University Medical
Center (MEC-2015-007, MEC-2018-1472). Both adolescents and their
parent(s) or legal guardians gave written informed consent to
participate in the study.

Results

Descriptive statistics of OCP users and non-users are shown in
Table 1. The mean age of the adolescent girls was 14.9 years at

baseline (s.d. = 0.9) and 17.9 years (s.d. = 0.8) at follow-up; in
total, 293 (78.8%) were of Dutch origin, comprising 83.1% of the
OCP users and 81.4% of the non-users. The average household
income was mostly moderate-high (2400–4399 euros monthly).
Overall, 204 (54.8%) adolescent girls had used OCP at some time
during the past 2 years. Of those not using OCP (169; 45.2%) at the
follow-up measurement, eight girls (5.0%) had discontinued use
after the baseline measurement. OCP users were more likely to be
sexually active (77.3%) compared with non-users (30.0%).

Association between OCP use and internalising
problems

OCP use during the past 2 years was associated with lower mean
scores for internalising problems, adjusting for age (unstandardised
β coefficient −2.27; 95% CI [–4.27, –0.28]; P = 0.026). Results of
linear regression analyses are shown in Table 2. After correction for
sociodemographic variables in the second model, OCP use was
associated with lower adjusted mean scores for internalising
problems (β = −2.92; 95% CI [−4.95, −0.88]; P = 0.005). After
full adjustment in the third model, OCP use was associated with
lower adjusted mean scores for internalising problems (β = −2.22;
95% CI [−4.24, −0.20]; P = 0.031). Thus, adolescent girls who had
used OCP at some point during the past 2 years, on average, scored
2.22 points lower on the YSR internalising problems scale for the
past 6 months, in comparison with those who had not used OCP
during the past 2 years, and the effect size was small (Cohen’s
d = −0.23 95% CI [−0.44, −0.03]).

To answer the secondary outcome questions, linear regression
analyses were performed, replacing internalising problems with
withdrawn–depressive problems and anxious–depressive problems.
After full adjustment, OCP use was associated with lower adjusted
mean scores for withdrawn–depressive problems (β = −0.87; 95%
CI [−1.52, −0.23]; P = 0.008), with a small effect size (Cohen’s
d = −0.36; 95% CI [−0.62, −0.09]). OCP use was also associated
with lower adjusted mean scores for anxious–depressive problems
(β = −1.49; 95% CI [−2.60, −0.38]; P = 0.009), with a small effect
size (Cohen’s d = −0.34; 95% CI [−0.59, −0.09]). Results are
shown in Table 3.

Logistic regression analyses were performed for the association
between OCP use and the cut-offs for clinical and borderline-clinical
range for internalising problems. Results are shown in Table 4. The
association between OCP use and internalising problems was
significant in the same direction when comparing adolescents in the
normal and borderline range with those in the clinical range (odds
ratio 0.43; 95% CI [0.22, 0.81], P = 0.009). There were 12.3% more
girls with clinical internalising problems among those who did not
use OCP (risk difference −12.3%; 95% CI [−21.5%, −3.1%]).
However, there was a non-significant difference between adolescents
in the normal range and those in the borderline and clinical range
combined (risk difference 0.70; 95% CI [0.40, 1.22], P = 0.208).

Further, including girls who used OCP at baseline but
discontinued it later (n = 8) as OCP users did not change the
association (unstandardised β coefficient −3.28; 95% CI [−5.25,
−1.30]; P< 0.001). Likewise, excluding participants who used OCP
at both baseline and first follow-up measurement (n = 36) did not
affect the association (β −2.69; 95% CI [−4.72, −0.66]; P = 0.010).
In a final sensitivity analysis, we found a significant interaction
between OCP use and prior internalising problems at baseline
(P = 0.009). Estimated marginal means indicated that the associa-
tion between OCP and current internalising problems was not
significant among those with no pre-existing internalising problems
(unstandardised β coefficient 1.26; 95% CI [−4.37, 1.84]; P = 0.425)
or those with borderline pre-existing internalising problems
(unstandardised β coefficient −2.08; 95% CI [−4.63, 0.47];
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P = 0.110). For girls above the clinical cut-off for pre-existing
internalising problems, the association was significantly negative
(unstandardised β coefficient −2.94; 95% CI [−5.44, −0.44];
P = 0.021). The estimated predictions for OCP users and non-

users as functions of pre-existing internalising problems are
presented in Fig. 1. The risk for current internalising problems
became higher for non-users about half-way between the borderline
and clinical cut-offs for pre-existing internalising problems.

Table 1 Characteristics of study participants (n = 372) stratified by oral contraceptive pill (OCP) usea

OCP users
n = 204

OCP non-users
n = 168 P-valueb

Age, years 0.23
18.0 (0.7) 17.9 (0.8)

Ethnic background 0.75
Dutch 162 (83.1%) 131 (81.4%)
Non-Dutch 33 (16.9%) 30 (18.6%)

Urbanicity of living environment 0.32
Rural 48 (23.5%) 44 (26.2%)
Suburban 42 (20.6%) 24 (14.3%)
Urban 114 (55.9%) 100 (59.5%)

Educational level 0.21
Special-needs secondary education 3 (1.5%) 5 (3.0%)
Pre-vocational secondary education 98 (49.7%) 58 (35.2%)
Higher general secondary education 50 (25.4%) 43 (26.1%)
Pre-university educational level 38 (19.3%) 41 (24.8%)
Combined educational level 8 (4.1%) 18 (10.9%)

Monthly net household income, euros 0.06
<1599 23 (12.4%) 10 (6.5%)
1600–2399 28 (15.1%) 19 (12.3%)
2400–4399 101 (54.6%) 82 (53.2%)
>4400 33 (17.8%) 43 (27.9%)

IQ scorec 100.3 (12.9) 100.8 (13.6) 0.71
Sexually active, yes 153 (77.3%) 45 (30.0%) <0.001

Previous OCP usec 36 (18.5%) 8 (5.0%) <0.001

a. Data are presented as n (%) or mean (s.d.).
b. Welch two-sample t-test; Fisher’s exact test.
c. Measured at age 15.

Table 2 Associations between oral contraceptive pill (OCP) use and internalising problems in adolescent girls

Unstandardised β
coefficient

95% CI

P-value
Cohen’s

d

95% CI

Lower
limit

Upper
limit

Lower
limit

Upper
limit

Internalising problems, adjusted for:
Age −2.27 −4.27 −0.28 0.026 −0.23 −0.44 −0.03
Age and sociodemographic variablesa −2.92 −4.95 −0.88 0.005 −0.39 −0.66 −0.11
Age, sociodemographic variables,a prior internalising problems,b previous
OCP use and sexual activity (fully adjusted)

−2.22 −4.24 −0.20 0.031 −0.23 −0.44 −0.02

a. Sociodemographic variables include IQ score, ethnic background and monthly net household income.
b. Prior internalising problems evaluated at baseline.

Table 3 Associations between oral contraceptive pill (OCP) use and withdrawn–depressive and anxious–depressive problems in adolescent girls

Unstandardised β
coefficient

95% CI

P-value Cohen’s d

95% CI

Lower limit Upper limit Lower limit Upper limit

Withdrawn–depressive problems, score, fully adjusteda −0.87 −1.52 −0.23 0.008 −0.36 −0.62 −0.09
Anxious–depressive problems, score, fully-adjusteda −1.49 −2.60 −0.38 0.009 −0.34 −0.59 −0.09
a. Adjusted for age, IQ score, ethnic background, monthly net household income, prior internalising problems, previous OCP use and sexual activity.

Table 4 Associations between oral contraceptive pill (OCP) use and internalising problems

Odds
ratio

95% CI

P-value
Risk difference

(%)

95% CI

Lower
limit

Upper
limit

Lower
limit

Upper
limit

Borderline and clinical internalising problems combined, fully
adjusteda

0.70 0.40 1.22 0.208 −7.1 −18.1 3.9

Clinical internalising problems, fully adjusteda 0.43 0.22 0.81 0.009 −12.3 −21.5 −3.1
a. Adjusted for age, IQ score, ethnic background, monthly net household income, prior internalising problems, previous OCP use and sexual activity.
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Discussion

The current study, embedded within a population-based cohort of
adolescents, explored the relationship between the use of OCP and
internalising problems in adolescent girls. Our findings suggest that
girls who had used OCP experienced fewer internalising problems
relative to their non-using counterparts. The negative association
was observed consistently across both withdrawn–depressive and
anxious–depressive problem categories. This association between
OCP use and fewer internalising problems was most prominent for
girls with pre-existent internalising problems. Our findings were
contrary to our initial hypothesis and diverged from prior research
indicating negative effects of oral hormonal contraceptives on
adolescent mental health.10,12 They were also contrary to the
findings of a series of studies reporting no significant differences in
depressive symptoms when comparing users and non-users of oral
hormonal contraceptives.13–16

Our findings align with those of multiple studies that suggested
associations of hormonal contraceptives with reduced mood and
depressive symptoms.17,18 Specifically, a 2012 national survey in
Finland indicated that current oral contraceptive use was linked to
improved mood, with a modest effect size.17 Furthermore, a US
study conducted in 2013 among sexually active young women (aged
25–34 years) found that hormonal contraceptives potentially
decreased depressive symptoms.18

The differences in our findings compared with those of previous
studies could have been due to serval factors, including the
characteristics of our population, which was oversampled for
high-risk individuals. We identified a significant interaction between
OCP use and baseline internalising problems, indicating that the
association was most protective among girls with prior psychopa-
thology and non-significant in girls with no prior psychopathology.
This pattern aligns with the findings of a recent systematic review,
which reported a protective association between OCP and depression
but only in samples with pre-existing problems.28 Ours is the first
study to quantify the contribution of pre-existing internalising
problems within a single sample. One potential explanation for this
pattern is that OCP are frequently prescribed to treat conditions with
hormonal psychopathology such as acne, polycystic ovary syndrome

or premenstrual syndrome.29,30 Given that our high-risk sample may
simultaneously have been enriched with girls suffering from
polycystic ovary syndrome or premenstrual syndrome, the observed
protective effect on internalising symptoms may reflect the
therapeutic benefits of OCP in these subgroups.

Another possible factor is changing societal perspectives on
hormonal contraceptives, which may have introduced a cohort
effect. In recent years, negative (social) media coverage and
increasing scepticism about hormonal contraceptives have led to
increased hesitancy among women considering their use.6,9,31 This
shift could contribute to a ‘healthy user bias’ wherein adolescents
who view themselves as mentally resilient are more likely to opt for
OCP; this could have skewed the association towards fewer
depressive symptoms among OCP users.9,31 Despite adjusting for
previous psychopathology to reduce healthy user bias, our analysis
indicates fewer depressive symptoms in OCP users. However, as
previous psychopathology was measured on average 2 years earlier,
residual healthy user bias could not be entirely excluded.

Strengths and limitations

This study had numerous strengths, including its study population
of young individuals that were likely to be first-time users of OCP.
This resulted in a relatively homogeneous population, in which, for
most participants, the choice of contraceptives was not influenced
by earlier experiences. Another strength of this study was its
inclusion of information on important sociodemographic variables,
including ethnic background, household income, educational level
and sexual activity, to adjust for potential confounding. In
particular, adjustment for previous psychopathology was a critical
aspect facilitated by the longitudinal nature of the current study.

There were also some limitations. First, observational data were
used; therefore, causal inference could not be established. Second,
we did not take into account the duration of OCP use within the
past 2 years and thus could not conclude anything about differences
in duration of use. However, considering the low number of
individuals who discontinued OCP use, it is likely that OCP use was
relatively consistent, suggesting that variations in duration would
not significantly affect our findings. Also, based on our procedure
of collecting data on OCP use, misclassification could have
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occurred if adolescents indicated they were not sexually active but
took contraceptive medication without the knowledge of the parent.
Common factors are unlikely to drive both misclassification of OCP
and reporting of the outcome; thus, in this case, the measurement
error would be likely to bias associations towards the null.32

We also had insufficient data to explore the type of OCP used.
However, based on Dutch guidelines for general practitioners, the
first choice of OCP is a combination of levonorgestrel and ethinyl
estradiol.33 As our study population consisted of first-time users, it is
likely that most participants used this OCP type. It is also the most
used subtype of oral hormonal contraceptives in The Netherlands.34

In addition, our knowledge regarding the menstrual cycles of the
participating girls, both OCP users and non-users, was limited.
Variations in the experience of menstrual cycles among adolescents,
such as the presence or absence of monthly menstruations, could
affect mood. This is especially relevant considering factors such as
premenstrual syndrome and their effects on quality of life.35

Premenstrual disorders contribute to gender differences in mental
health, particularly internalising problems, emerging during adoles-
cence.29 However, it is important to note the complexity of this issue,
as some girls may initiate OCP use precisely to manage cycle-related
mood problems.35 Moreover, although the possibility of a healthy
survivor bias arises from girls discontinuing OCP use owing to
adverse mood effects, the rarity of such discontinuations in our study
population mitigates this concern.

Implications and future directions

This study demonstrated a notable association between use of OCP
and fewer internalising problems in adolescent girls compared with
their non-using counterparts, with the strongest association
observed in girls with clinical-level pre-existing internalising
problems. This association persisted after adjustment for numerous
confounders including age, multiple socioeconomic factors, prior
internalising problems, previous OCP use and sexual activity.
Although our results stem from an observational study, limiting our
ability to draw causal conclusions, and healthy user bias may
partially explain the findings, they suggest that OCP use may not
increase the risk of depressive symptoms in adolescent girls and
could in fact provide benefit to those with pre-existing internalising
problems. Future research should concentrate on the various types
and durations of OCP use, as well as the motivations behind
starting or discontinuing their use. Attention to menstruation-
related symptoms, such as polycystic ovary syndrome and
premenstrual syndrome, is essential to better understand the
multifaceted impacts of OCPs. Adolescent girls could significantly
benefit from accurate and supportive counselling provided by
healthcare professionals, taking individual factors such as mental
health history in consideration and aiding them in making well-
informed choices regarding contraceptive use.
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