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What are Hormonal 
Con traceptives  (H Cs)?

• HCs prevent pregnancy through hormonal 
administration of estradiol and/or progestins  

• 200+ products on the market today 
• Pills, patches, shots, implants, intrauterine 
devices (IUDs)

• HCs are widely used:
• >300 million HC users worldwide
• Used by >80% of reproductive-aged women in 
the US at some point in their lives  

• HCs are safe and effective
• HCs have many positive effects on women’s 
health, mental health, and well -being 



• Common hormonal contraceptive 
(HC) related side effects include:
⚬ We ig ht  g a in , m ood  cha ng e s, 

d e c re a se d  sexua l d e sire , & a cne
• HC use  im p a ct s wom e n’s 

p sycholog ie s & b e ha viors:
⚬ Me m ory, e m ot iona l p roce ssing , 

lib id o, ne ura l rewa rd  re a ct ivity, 
st re ss re a ct ivity, & m ood

Unintended Consequences of HC Use



Do HCs Increase Depression Risk?
HC use is associated with reduced depression risk
• Population study: Toffol et al., 2012

• For some women: e.g., Cheslack -Postava et al., 2015; 
Rasgon et al., 2003

• For some periods of HC treatment: e.g., Lundin et al., 2017

No meaningful effects of HCs on depression
(with caveats for adolescents and high -risk groups)
• Review & meta -analysis: de Wit et al., 2021
• Population study: Lundin et al., 2022
• Progestin only review: Worley et al., 2018

HC use associated with increased depression risk
• Population studies:

• Particularly for adolescents: Skovlund et al., 2016 
• Causal evidence, new HC users: Johansson et al., 2023

• American college students: Gregory et al., 2018



Why is HC Research 
Inconsisten t?

Person-Specific 
Factors

HC-Specific 
Factors

Methodological 
Issues

• Age 
• Age of onset & duration of 

use 
• Mental health history 

• Genetic predispositions
• Current and early life stress
• Physical health history
• Nutrition 

• Causality 
• Self-selection
• Survivorship biases 

• Mean differences obscure 
heterogenicity in responses

• Silo effects
• Theoretical gaps: 

understanding depression

• Progestin type
• Mode of administration
• Dosages 
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Sex Differences in Depression Risk
• Women twice as likely to 
experience depression (vs. 
men) from puberty until 
post -menopause 
• Risk is greater during 
hormonal transitions 

• Stress predicts depression

Overlapping mechanisms contributing to high rates of female depression



HC Users Have a Blunted Cortisol 
Respon se to Acu te Stress  

• Women taking HCs exhibit a blunted cortisol 
response to:
⚬ Socia l stress ta sks, the cold-pressor & 

socia lly eva lua ted  cold-pressor tests, & 
Na ltrexone (a  d rug  tha t  increa ses cortisol 
levels when a dm inistered) 
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HC  Use & Inflammation 
• HC users have elevated C -reactive protein 

(CRP), a marker of systemic inflammation, 
compared to naturally cycling women
• Elevated CRP increases risks for 

cardiovascular disease, depression, & 
many diseases of aging

• HC users do not exhibit elevated basal 
levels of proinflammatory cytokines

• HC users have an altered cortisol response 
to stress
• Do HC users have an altered 

inflammatory response to stress?



HC  Users Report More Stress
Descriptive Statistics for Participant Demographics of  
Data Analytic Sample (N = 127)

Variable M (SD)

Age (18-37) 19.31 (1.95)

BMI (16.78-38.98) 21.94 (3.55)

Hormonal Contraceptive Use 

Naturally Cycling: 52.8% (n = 67)

First Generation: 17.3% (n = 22)

Second Generation: 8.7% (n = 11)

Third Generation: 21.3% (n = 27)

Race/Ethnicity 

White: 63.8% (n = 81)

 Black/African American: 3.1% (n = 4)

 Hispanic: 17.3% (n = 22)

 Asian/Pacific Islander: 6.3% (n = 8)

 Multiracial/Other: 9.5% (n = 12)

Note. BMI = body-mass index.



HC  Users have Different 
In flam m atory Stress  Respon ses  



HC  Users Report Negative Mood 
with  Cortisol In crease 

Take aways:
• Oral HC use impacts stress 

reactivity
• Altered stress reactivity 

may increase depression 
risk in HC users 



Practical Implications

Mindful prescribing of HCs is 
necessary  (weigh costs & benefits)

• Risk assessment at onset
• Monitor side effects for 3 -24 

months 
• If side effects emerge, 

consider different 
contraceptive options 

• Listen to and trust women 



A Precision Medicine Approach to 
Con traceptive  U se 

Comprehensive screening of 
goals, health history, 
reproductive health, informs 
personalized, physician 
reviewed recommendations 



Key Points
• Millions of women use HCs

• We need to understand the unintended 
consequences of HC use

• Some HC use, in some women, is associated with 
increased depression risk
• Altered stress reactivity in HC users is a potential 

mechanism through which HC use increases 
depression risk

• Practice mindful prescribing of HCs
• Screen women for risk factors 

• A precision medicine approach to HC treatment could:
• Reduce healthcare burden on providers 
• Improve outcomes for HC users 
• Reduce the rates of depression in reproductive -aged 

women



Thank you!

UCLA - Stress Lab

smengelkoch@mednet.ucla.edu

Funders and Collaborators: 
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