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A B S T R A C T

Based on claims that changes in women’s hormone levels influence their mating psychology, the Congruency 
Hypothesis proposes that women in relationships who change their hormonal contraceptive use after meeting 
their partner will report lower sexual satisfaction with their partner than women who do not change their oral 
contraceptive use. However, findings from studies testing this hypothesis have reported mixed results. Conse-
quently, we conducted a meta-analysis of published studies on this topic. For the thirteen effects sizes from 
studies using between-subjects designs, the pooled correlation between congruency and sexual satisfaction was 
not statistically significant (r = 0.04, p = .091) and a Robust Bayesian meta-analysis found that the null hy-
pothesis was moderately favoured over the Congruency Hypothesis (BF10 = 0.123, i.e., BF01 = 8.13, r = 0.003). 
For the four effect sizes from studies using within-subjects designs, the pooled correlation between congruency 
and sexual satisfaction was statistically significant (r = 0.18, p = .001) and a Robust Bayesian meta-analysis 
found weak evidence in favour of the Congruency Hypothesis (BF10 = 1.55, r = 0.09). Although the effect of 
congruency on sexual satisfaction may be statistically significant in some analyses, across all analyses, results 
indicated that the magnitude of the congruency effect was small. Thus, we suggest that it is unlikely that changes 
in oral contraceptive use have a substantial (i.e., large) effect on women’s sexual satisfaction on average. Still, 
some women might experience congruency effects and the overall evidence remains uncertain. More work, 
ideally in the form of randomized controlled trials, is needed to find a definite answer for research questions 
relying on the Congruency Hypothesis.

1. Introduction

>150 million women aged 15 to 49 years worldwide use oral con-
traceptives, with over 114 million of them being married (United Na-
tions Department of Economic and Social Affairs, Population Division, 
2022). Despite their introduction in the 1960s, most research has 
focused on the physical effects of oral contraceptives, but little is known 
about their effects on women’s behavior and cognition (Gurvich et al., 
2023; Montoya and Bos, 2017). Worryingly, misinformation and biased 
media coverage regarding the side effects of oral contraceptives on 
women’s behavior are widespread on social media, impacting the con-
traceptive decision-making of adolescents and young women (Niemann 
et al., 2024; Shackleford et al., 2024). Thus, scientific investigations into 

the possible effects of oral contraceptives on women’s behavior and 
cognition are urgently needed and are also of interest to the general 
public.

Among the most prominent findings of potential effects of hormonal 
contraceptives is that women’s mate preferences have been reported to 
be influenced by changes in their conception probability, and, conse-
quently, by hormonal contraceptives (see Gildersleeve et al., 2014 for a 
review). For example, studies of attractiveness judgments of men’s faces, 
voices, bodies, and behavioral displays have reported that women’s 
preferences for masculine men were increased during the ovulatory (i.e., 
high fertility) phase of the menstrual cycle (e.g., Feinberg et al., 2006; 
Gangestad et al., 2004; Little and Jones, 2012; Little et al., 2007; Penton- 
Voak et al., 1999; Puts, 2006). Similarly, studies have reported that 
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women using oral contraceptives (which suppress ovulation) showed 
weaker preferences for masculine men than did women not using oral 
contraceptives (e.g., Feinberg et al., 2008; Little et al., 2002, 2013). 
Findings such as these have been widely interpreted as evidence for a 
positive effect of conception probability on women’s preferences for 
masculine men, and it has been argued that hormonal contraceptives 
alter mate choice by interfering with natural mate preferences by 
removing the mate-preference shifts across the cycle (e.g., Alvergne and 
Lummaa, 2010).

Based on the findings described above, Roberts et al. (2014) pre-
dicted that women would report lower sexual satisfaction with their 
romantic partner when they had changed their use of oral contraceptives 
between initial partnership formation and testing (incongruent state) 
than when they had not changed their use of oral contraceptives be-
tween initial partnership formation and testing (congruent state). A test 
of this prediction in a sample of 365 women showed evidence for this 
Congruency Hypothesis (Roberts et al., 2014). This early work on the 
Congruency Hypothesis suggested that there may be risks associated 
with changing use of oral contraceptives during a romantic relationship. 
Potential risks that have been predicted were lower (sexual) satisfaction, 
or not finding the partner attractive anymore after changing the con-
traceptive method, potentially leading to separation (Alvergne and 
Lummaa, 2010; Roberts et al., 2012; Russell et al., 2014). It has even 
been proposed that incongruent contraceptive use could have an impact 
on women’s health and reproduction, including their offspring’s health 
and survival, through decreased genetic compatibility between both 
partners (Alvergne and Lummaa, 2010; Birnbaum et al., 2017), although 
there have been no direct longitudinal tests of this prediction.

However, two potentially serious problems with the Congruency 
Hypothesis have recently emerged in the literature. First, evidence from 
subsequent tests of the Congruency Hypothesis have produced mixed 
results. Although some studies have replicated the pattern of results 
Roberts et al. (2014) reported (Cobey et al., 2016; French and Meltzer, 
2020), other large-scale studies have reported non-significant associa-
tions between sexual satisfaction and congruency of oral contraceptive 
use between partnership formation and testing (Botzet et al., 2021; Jern 
et al., 2018). Second, many recent studies testing for putative changes in 
women’s preferences for masculine men either as a function of the 
menstrual cycle (Jones et al., 2018; Jünger et al., 2018a, 2018b; Mar-
cinkowska et al., 2018; Stern et al., 2020, 2021; van Stein et al., 2019) or 
because of oral contraceptive use (Jones et al., 2018; Marcinkowska 
et al., 2019) have reported null results. These null results are noteworthy 
because they undermine a potential theoretical basis for the Congruency 
Hypothesis. Importantly, these studies reporting null results have typi-
cally addressed methodological concerns raised about the earlier work 
reporting significant effects of conception probability on masculinity 
preferences, such as small sample sizes, between-subjects designs, or 
imprecise methods to estimate fertility (for discussions of these and 
other methodological concerns see Blake et al., 2016, Gangestad et al., 
2016, and Jones et al., 2019).

We note here, however, that there may be additional reasons to 
predict the congruency effect, not all of which are necessarily subject to 
all the concerns outlined above. For example, it has been argued that 
oral contraceptives have disruptive effects on olfactory cues to the 
assortment on the major histocompatibility complex (MHC). More pre-
cisely, women, as well as females in other species, usually prefer the 
odour of men that are dissimilar in genes in the MHC, potentially to 
increase the heterozygosity of offspring. This preference seems to be 
disrupted by oral contraceptives, as it has been reported that women 
taking the pill rather prefer MHC similar men, suggesting that oral 
contraceptives change preferences for MHC (Roberts et al., 2008). 
Consequently, oral contraceptives could change women’s preferences 
for their partner’s odour.

Because of the issues outlined above, the robustness and magnitude 
of the putative effect of changing oral contraceptive use during a rela-
tionship on women’s sexual satisfaction with their partner is unclear. 

Consequently, we conducted a systematic literature search for all studies 
that investigated the Congruency Hypothesis. We then conducted a 
meta-analysis to test the hypothesized effect of the congruency between 
current use of oral contraceptives and their use during relationship 
formation on women’s sexual satisfaction.

2. Methods

2.1. Literature search protocol

The effect of interest in our analysis was the association between 
women’s sexual satisfaction and the congruency of oral contraceptive 
use between when they first met their current partner and at the time of 
study participation. Criteria for inclusion in our analyses were studies 
that tested the congruency of oral contraceptive use and sexual satis-
faction and were available in the English language. Studies were iden-
tified through a literature search on Google Scholar, Web of Knowledge 
Core Collection and EBSCO Host (APA PsyArticles and APA PsycInfo 
databases). We also sent a call for any unpublished studies to the mailing 
lists of the Human Behavior and Evolution Society (HBES, December 14, 
2023), the International Academy of Sex Research (IASR, December 14, 
2023), the International Association for Relationship Research 
(December 14, 2023), and we also posted on X (formerly known as 
Twitter, December 14, 2023). No data were received before February 2, 
2024. Full texts were searched for combinations of: (“hormonal 
contraception” OR “oral contraception”) AND “sexual satisfaction” AND 
“congruency hypothesis”. Searches included studies from inception of 
the database to September 25, 2023. A total of 51 records were extracted 
to ENDNOTE; 10 duplicates were removed; the first (VS) and last (BCJ) 
authors then conducted a screening process based on the titles and ab-
stracts and 21 records were judged to be irrelevant (i.e., did not test the 
congruency hypothesis). Of the remaining 20 records, 7 were included 
in the analyses after conducting full-text screening (the excluded studies 
focused on relationship satisfaction or jealousy rather than sexual 
satisfaction). These 7 records reported a total of 17 effects (13 between- 
subjects effects and 4 within-subjects effects) with a total of 3834 par-
ticipants. Fig. 1 presents a PRISMA flow diagram with the inclusion/ 
exclusion of studies. Table 1 lists these studies and gives an overview of 

Fig. 1. PRISMA diagram summarising the flow of studies.
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the study characteristics.

2.2. Variable coding

The sample characteristics coded for each study were (a) citation 
information, (b) sample size, and (c) relevant statistics and effect size 
information for analysis. If studies did not include sufficient information 
to compute effect sizes, authors were contacted, or the effect sizes were 
calculated based on publicly available data. All authors responded to our 
queries.

2.3. Analysis

All analyses were conducted in R 4.3.1 (R Core Team, 2023). Raw 
effect sizes for the effect of congruency on sexual satisfaction were 
calculated for each study and converted to r coefficients using the R 
package effectsize 0.8.3 (Ben-Shachar et al., 2020). For Roberts et al. 
(2014) and Cobey et al. (2016), raw effect sizes could be extracted 
directly from statistics reported in the papers. For Jern et al. (2018) and 
French and Meltzer (2020), we calculated raw effect sizes from their 
open datasets. For Russell et al. (2014), Botzet et al. (2021), and 
Fiurašková et al. (2022), raw effect sizes were provided by the authors of 

the original study because statistics reported in these papers did not 
include raw effect sizes and the datasets were not publicly available.

All effects were coded such that positive effects indicated that sexual 
satisfaction was higher in the congruent group (i.e., in women whose use 
of oral contraceptives was the same at relationship formation and 
testing) than in the incongruent group (i.e., in women whose use of oral 
contraceptives was different at relationship formation and testing). Prior 
to conducting the analysis, we applied a Fisher’s r-to-z transformation to 
the extracted effect sizes, but the estimates were back-transformed to r 
when reporting in the text. Sampling variances and standard errors for 
the effect sizes were calculated using the R package esc 0.5.1 (Lüdecke, 
2022).

To assess the relationship between congruency and sexual satisfac-
tion, we conducted a meta-analysis with random-effects to account for 
other sources of variance not attributed to sampling error (Hedges and 
Vevea, 1998). The between-study variance component was estimated 
using the restricted maximum likelihood estimator, as simulation 
studies have shown that this particular estimator offers better properties 
for estimating such variances (Veroniki et al., 2016). Random-effects 
meta-analyses were conducted using the R package metafor 4.4.0 
(Viechtbauer, 2023). Heterogeneity was assessed by Cochran’s Q, I2, τ, 
τ2, and prediction interval statistics. Indications of publication bias were 

Table 1 
Studies included in our meta-analyses, their sample sizes, proportion of congruent/incongruent hormonal contraceptive users, whether the sample included pregnant 
women, the type of sexual satisfaction measure used, whether the study was preregistered, the between-subjects effect size, and the within-subjects effect size.

Study n Proportion of congruent/ 
incongruent users

Included 
Pregnant 
Women?

Sexual satisfaction measure Preregistered? Between-subjects 
effect (r coefficient)

Within-subjects 
effect (r 
coefficient)

Roberts et al., 2014 365 CNHC = 30.7 %; CHC = 28.2 
%; INHC = 31.5 %; IHC = 9.6 
%

No Single item No 0.13 N/A

Russell et al., 2014
(Study 1)

48 Frequencies for all possible 
combinations not reporteda

No Standardized questionnaire 
(Index of Sexual Satisfaction)

No − 0.09 0.07

Russell et al., 2014
(Study 2)

70 Frequencies for all possible 
combinations not reportedb

No Single item No 0.30 0.14

Cobey et al., 2016 84 44 % of women were using HC 
at relationship formationc

Yes Single item No 0.25 N/A

Jern et al., 2018
(Effect 1)

948 CNHC = 22.9 %; CHC = 35.2 
%; INHC = 8.1 %; IHC = 33.8 
%

No Single item No 0.02 N/A

Jern et al., 2018
(Effect 2)

948 CNHC = 22.9 %; CHC = 35.2 
%; INHC = 8.1 %; IHC = 33.8 
%

No Standardized questionnaire 
(Female Sexual Function 
Inventory)

No 0.05 N/A

French and 
Meltzer, 2020
(Study 1)

109 Frequencies for all possible 
combinations not reportedd

No Standardized questionnaire 
(Index of Sexual Satisfaction)

No − 0.09 0.19

French and 
Meltzer, 2020
(Study 2)

94 Frequencies for all possible 
combinations not reportedd

No Standardized questionnaire 
(Index of Sexual Satisfaction)

No 0.02 0.27

Botzet et al., 2021 774 CNHC = 32 %; CHC = 31 %; 
INHC = 19 %; IHC = 17 %

No Single item No 0.05 N/A

Fiurašková et al., 
2022 (Sample 1)

172 46 % of women using HC at 
relationship formationc

Yes Standardized questionnaire 
(New Sexual Satisfaction 
Scale)

No − 0.03 N/A

Fiurašková et al., 
2022 (Sample 2)

323 36 % of women were using HC 
at relationship formationc

Yes Standardized questionnaire 
(New Sexual Satisfaction 
Scale)

No 0.12 N/A

Fiurašková et al., 
2022 (Sample 3)

660 67 % of women were not 
using HC at relationship 
formatione

No Standardized questionnaire 
(New Sexual Satisfaction 
Scale)

No − 0.06 N/A

Fiurašková et al., 
2022 (Sample 4)

187 63 % of women were not 
using HC at relationship 
formatione

No Standardized questionnaire 
(New Sexual Satisfaction 
Scale)

No − 0.06 N/A

Note: Within-subject effect sizes could only be calculated for the four studies that included a longitudinal component. CNHC: congruent non-hormonal contraception 
users; CHC: congruent contraception users; INHC: incongruent non-hormonal contraception users; IHC: incongruent hormonal contraception users.

a 33 % of women reported using HC at relationship formation, and 63 % of them discontinued HC at some point during the study.
b 53 % of women reported using HC at relationship formation, and 46 % of them discontinued HC at some point during the study.
c These women correspond to the congruent users as HCs levels mimic the hormonal state of pregnancy (Alvergne and Lummaa, 2010).
d Across both studies, 36 % of women became HC incongruent at some point, while 64 % remained HC congruent status throughout the study. Among them, 31 % 

reported using HC at relationship formation and at each assessment, while 79 % consistently did not use HC.
e These women correspond to the congruent users, as none of the participants were using HC during testing.
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assessed via Egger’s regression test (Egger et al., 1997), and also visually 
via a power-enhanced funnel plot, which further show the power of 
primary studies to detect an underlying overall effect estimate as a true 
effect (Kossmeier et al., 2020). We calculated the median statistical 
power across all included studies for the observed summary effect size 
using the R package metameta 0.2 (Quintana, 2023).

In addition, we carried out a Robust Bayesian Meta-Analysis 
(RoBMA). This method employs Bayesian model averaging to account 
for model uncertainty by simultaneously estimating 36 different models 
that can be categorized as (1) presence versus absence of the effect, (2) 
homogeneity versus heterogeneity, and (3) presence versus absence of 
publication bias (Bartoš et al., 2023; Maier et al., 2023). To quantify and 
interpret evidence from the Bayes factor, we used labels proposed by Lee 
and Wagenmakers (2013) (i.e., 1 < BF10 < 3, 3 < BF10 < 10, 10 < BF10 
corresponds to weak, moderate, and strong evidence in favour of the 
effect respectively, with evidence in favour of the absence of the effect is 
obtained by inverting the BF, BF01 = 1/BF10). RoBMA was conducted 
using the R package RoBMA 3.1.0 (Bartoš and Maier, 2020). All data, 
full outputs, and analysis code are publicly available on the Open Sci-
ence Framework (https://osf.io/28pku/). The analyses document also 
includes additional analyses not reported fully here such as influence 
diagnostics analysis and additional robustness checks.

3. Results

Analyses included a total of 17 effects (13 between-subjects effects 
and 4 within-subjects effects) from 7 lab-groups with a total of 3834 
participants.

3.1. Analyses of between-subjects effects

A random-effects meta-analytic model including only the 13 
between-subjects effects showed a statistically non-significant pooled 
correlation (r = 0.04; 95 % CI [− 0.01–0.09]; 95 % prediction interval 
[− 0.08–0.17], p = .091). Fig. 2 shows a forest plot of the individual 
effect sizes and the pooled effect size. Moreover, there was statistically 
significant heterogeneity in the effects (Q(12) = 26.53, p = .009, τz =

0.06). The proportion of heterogeneity not attributable to sampling 
error was 54.88 %. Due to the limited number of studies, we did not 
pursue moderator analyses to attempt to explain this heterogeneity.

A power-enhanced funnel plot revealed no asymmetry in the 

distribution of effects (Fig. 3). The Egger’s regression test did not find 
evidence of publication bias (z = 0.480, p = .631). The median power of 
the included studies to detect the underlying effect (r = 0.04) was 8.7 %. 
Even when considering a true effect of r = 0.13 as reported by Roberts 
et al. (2014), the median power of included studies to detect this effect 
was only 42 %. Influence case diagnostics did not identify any potential 
outlier (see analysis output OSF).

RoBMA found moderate evidence against the congruency effect 
(BF10 = 0.123, r = 0.003, 95 % CI [< 0.001, 0.046]). Alternatively put, 
the null hypothesis is favoured over the alternative hypothesis of a 
congruency effect by a factor of 8.13, i.e. BF01 = 1/0.123. There was 
weak evidence in favour of heterogeneity (BFrf = 1.27, τz = 0.034, 95 % 
CI [< 0.001, 0.114]), and moderate evidence in favour of publication 
bias (BFpb = 3.20).

Overall, not only did the frequentist meta-analysis fail to support a 
statistically significant effect, but the Bayesian meta-analyses showed 
moderate evidence in favour of the absence of the congruency effect 
within the 13 between-subjects estimates.

Three studies included pregnant women (Cobey et al., 2016; 
Fiurašková et al., 2022, Study 1; Fiurašková et al., 2022, Study 2). We 
repeated the analyses described above, this time excluding these three 
studies. Here, the random-effects meta-analysis showed a statistically 
non-significant pooled correlation (r = 0.03; 95 % CI [− 0.02–0.08]; 95 
% prediction interval [− 0.09–0.14, p = .267]) and there was statistically 
significant heterogeneity across effect sizes (Q(9) = 19.178, p = .024, τz 
= 0.05). Fig. 4 shows a forest plot of the individual effect sizes and the 
pooled effect size. The proportion of heterogeneity not attributable to 
sampling error was 51.86 %. The Egger’s regression test showed no 
evidence of publication bias (z = 0.0002, p = .999). RoBMA found strong 
evidence against the congruency effect (BF10 = 0.097, r = 0.002, 95 % CI 
[< 0.001, 0.035]), weak evidence in favour of heterogeneity (BFrf =

1.42, τz = 0.034, 95 % CI [< 0.001, 0.113]), and weak evidence against 
publication bias (BFpb = 0.937). The pattern of results in these analyses 
was the same as in our initial analyses.

3.2. Analyses of within-subjects effects

We analyzed the four within-subjects effects in the same way we had 
analyzed the 13 between-subjects effects. The random-effects meta- 
analysis here showed a statistically significant pooled correlation in line 
with the Congruency Hypothesis (r = 0.18; 95 % CI [0.07–0.29]; 95 % 

Fig. 2. Forest plot of the effect size estimates for the meta-analysis of the 13 between-subjects effects. The study’s effect size is depicted by a square in the forest plot, 
with the square’s size reflecting the weighting assigned to that effect in the meta-analysis. The whiskers illustrate the 95 % confidence interval for the effect size. At 
the bottom of the forest plot, the diamond indicates the estimated weighted mean effect size of the model, with the tips of the diamond indicating the 95 % con-
fidence interval and whiskers representing the 95 % prediction interval.
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prediction interval [0.07–0.29], p = .001) and there was no statistically 
significant heterogeneity across effect sizes (Q(3) = 1.39, p = .708, τz =

0). Fig. 5 shows a forest plot of the individual effect sizes and the pooled 
effect size. The proportion of heterogeneity not attributable to sampling 
error was 0 %. A power-enhanced funnel plot did not reveal asymmetry 
in the distribution of effects (Fig. 6). The Egger’s regression test did not 
find evidence of publication bias (z = − 0.907, p = .364). The median 
power of the included studies to detect the underlying effect was 37.8 %. 
The RoBMA found weak evidence in favour of the congruency effect 
(BF10 = 1.55, r = 0.093, 95 % CI [< 0.001, 0.265]), weak evidence 
against heterogeneity (BFrf = 0.694, τz = 0.038, 95 % CI [< 0.001, 
0.215]), and weak evidence in favour of publication bias (BFpb = 1.62).

4. Discussion

We tested the hypothesized effect of the congruency between the 
current use of oral contraceptives and their use during relationship 
formation on women’s sexual satisfaction using a meta-analytical 
approach. Meta-analyses of the effects from between-subjects studies 
found no evidence (frequentist approach) and moderate evidence of 
absence (Bayesian approach) for the congruency effect of oral contra-
ceptive use on women’s sexual satisfaction. Meta-analyses of the effects 
from within-subjects studies showed weak evidence for the Congruency 
Hypothesis, suggesting that more evidence is needed for forming a 
reliable conclusion. Collectively, these results challenge both the 

Fig. 3. Power-enhanced funnel plot of effect sizes, their standard errors, and the statistical power of primary studies to detect the underlying effect. Each dot 
represents one effect. The black zones indicate effects with p-values between.05 and 0.01. Different colors represent different ranges of statistical power.

Fig. 4. Forest plot of the effect size estimates for the meta-analysis of the 10 between-subjects effects (i.e., the meta-analysis of between-subjects effects when the 3 
studies including pregnant were excluded). The study’s effect size is depicted by a square in the forest plot, with the square’s size reflecting the weighting assigned to 
that effect in the meta-analysis. The whiskers illustrate the 95 % confidence interval for the effect size. At the bottom of the forest plot, the diamond indicates the 
estimated weighted mean effect size of the model, with the tips of the diamond indicating the 95 % confidence interval and whiskers representing the 95 % pre-
diction interval.
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Congruency Hypothesis and its theoretical assumptions grounded on the 
hormonal mechanisms underlying women’s mating preferences, while 
also highlighting the need for sufficiently powered, longitudinal studies 
investigating the Congruency Hypothesis.

Results from the meta-analyses of the between-subject effects are in 
line with recent large studies testing the Congruency Hypothesis (Botzet 
et al., 2021; Jern et al., 2018), which were well-powered to detect the 
effect size reported by Roberts et al. (2014) (r = 0.13). However, when 
looking at the median power of the studies included in the current meta- 
analysis to detect the pooled effect size (r = 0.04), all studies were 
substantially underpowered (median power = 9 %) to find a small effect 
size that might not be of practical relevance (i.e., have a substantial 
effect on romantic relationships). More precisely, an r = 0.04 translates 
into Cohen’s d = 0.08, meaning that 53.2 % of the women in the HC 
congruent state group will be above the mean of the incongruent state 

group, 96.8 % of the two groups will overlap, and there is a 52.2 % 
chance that a person selected at random from the HC congruent state 
group will have a higher score than a person selected at random from the 
HC incongruent state group. Therefore, previous studies reporting evi-
dence supporting the Congruency Hypothesis may be due to random-
ness, publication bias (indeed, RoBMA results showed moderate 
evidence in favour of publication bias), or p-hacking, especially given 
that none of these studies was preregistered (Table 1). Nonetheless, we 
acknowledge that how effect sizes in survey studies translate into 
measurable real-world effects is not necessarily straightforward. 
Importantly, however, is possible that small effects of congruency 
actually reflect a main effect of HC use caused simply by an unbalanced 
distribution of participants across the four possible combinations of HC 
use at relationship formation and time of testing (as discussed in Jern 
et al., 2018). Consequently, we encourage researchers testing the 

Fig. 5. Forest plot of the effect size estimates for the meta-analysis of the 4 within-subjects effects. The study’s effect size is depicted by a square in the forest plot, 
with the square’s size reflecting the weighting assigned to that effect in the meta-analysis. The branches illustrate the 95 % confidence interval for the effect size. At 
the bottom of the forest plot, the diamond indicates the estimated weighted mean effect size of the model, with the tip of the diamond indicating the 95 % confidence 
interval and whiskers represent the 95 % prediction interval.

Fig. 6. Power-enhanced funnel plot of effect sizes, their standard errors, and the statistical power of primary studies to detect the underlying effect. Each dot 
represents one effect. The black zones indicate effects with p-values between.05 and 0.01. Different colors represent different ranges of statistical power.
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congruency effect to carefully consider this issue (see Botzet et al., 2021
for a study that carefully controlled for this possibility).

We also found heterogeneity across effect sizes in the between- 
subjects effects, and most of this heterogeneity could be attributed to 
between-study differences (I2 = 55 %). This could be partially explained 
by the measures of sexual satisfaction employed across studies, which 
varied from single items to different standardized questionnaires 
(Table 1). Therefore, future studies should focus on using questionnaires 
that have strong validity evidence to avoid questionable measurement 
practices (Flake and Fried, 2020). Rather than employing single mea-
sures of sexual satisfaction, future studies should consider combining 
different measures, submit them to a principal component analysis 
(PCA), and use the resulting scores in subsequent analysis. However, 
please note that quite large samples are needed for this approach.

The frequentist meta-analysis including the within-subjects effects 
showed a small and statistically significant pooled effect (r = 0.18) of the 
congruency between the current use of oral contraceptives and their use 
during relationship formation on women’s sexual satisfaction. In the 
Bayesian analyses, the mean model-averaged estimate correlation was 
supported by weak evidence and shrank towards the null hypothesis (r 
= 0.09) after accounting for model uncertainty with RoBMA. Although 
there is some evidence in favour of the Congruency Hypothesis, the 
median power of the within-subject studies to detect the pooled effect 
size also suggested these analyses were underpowered (median power =
38 %). On the one hand, this means that the evidence for the Congruency 
Hypothesis is weak because previous studies did not have sufficient 
statistical power to detect the effect. On the other hand, it is possible that 
the true effect size is even smaller, as underpowered studies often 
overestimate effect sizes, leading to difficulties in replication, and 
undermining the reliability of findings (Button et al., 2013). Besides, an 
r = 0.18 translates into Cohen’s d = 0.37, meaning that 64.3 % of the 
women in the HC congruent state group will be above the mean of the 
incongruent state group, 85.5 % of the two groups will overlap, and 
there is a 60.2 % chance that a person selected at random from the HC 
congruent state group will have a higher score than a person selected at 
random from the HC incongruent state group. Unfortunately, the within- 
subjects studies did not provide sufficient information on sample sizes of 
the different (in-) congruent groups to interpret the possibility that the 
reported effects are driven by main effects of hormonal contraceptives in 
general, rather than (in-) congruent use, as suggested by Jern et al. 
(2018). Given the small number of (non-preregistered) studies and the 
low power, it is unclear whether this proposed small effect is supported.

The causal assumption that hormonal contraceptives change or 
generally influence mate choice and sexual satisfaction could not be 
tested in previous studies based on correlational, often cross-sectional 
designs (as argued by e.g., Botzet et al., 2021). Longitudinal, within- 
subject designs are the designs of choice to investigate a research 
question about within-subject effects, such as the Congruency Hypoth-
esis. Between-subject designs are likely to encounter more confounders 
(e.g., genetic confounding or recall error regarding their contraceptive 
method when meeting their partner). They further need much larger 
sample sizes to reduce unsystematic errors and achieve sufficient test 
power. Still, most studies to date investigating the Congruency Hy-
pothesis are cross-sectional studies, and even the longitudinal ones 
cannot solve issues with causality (Rohrer, 2018), as there are still po-
tential confounders that need to be considered (e.g., selection effects in 
congruency or reverse causality in that low sexual satisfaction leads to 
changing the contraceptive method). These issues should be kept in 
mind when interpreting results from studies investigating the Congru-
ency Hypothesis. As highlighted in Table 1, none of the studies included 
in our meta-analysis were preregistered. Future studies with a within- 
subjects design are needed and, if such future studies are conducted, 
they should be adequately powered to detect the proposed small effect. 
Such studies would also benefit from pre-registration (Hardwicke and 
Wagenmakers, 2023; Nosek et al., 2018). As pointed out by Botzet et al. 
(2021), randomized controlled trials (RCTs) would be the most direct 

method for examining the causal effects of oral contraceptives on 
women’s sexual satisfaction. Future research could also consider that 
there might be strong individual differences in the congruency effect. 
Although it remains unclear whether the effect is meaningful for the 
average women, some women might experience stronger and other 
weaker effects. Exploring factors that contribute to these individual 
differences might be an interesting direction for future research.

Overall, based on the current meta-analyses, the evidence to date 
suggests it is unlikely that contraceptive congruency has strong effects 
on sexual satisfaction. Still, it remains unclear whether the effect exists. 
Furthermore, we want to urge that there are currently no studies that 
allow for causal inference, although the Congruency Hypothesis clearly 
makes causal assumptions, and effects are often interpreted and 
communicated in a causal manner, including in popular science books 
and on social media.

5. Conclusion

Our results found little evidence for a congruence effect of oral 
contraceptives on women’s sexual satisfaction. The evidence for the 
between-subjects analysis did not show a significant effect. Although the 
analysis of the within-subjects studies showed a statistically significant 
effect, the effect size was small. Thus, we suggest that it is unlikely that 
changing oral contraceptive use has a substantial (i.e., large) impact on 
women’s sexual satisfaction with their romantic partner, given the small 
effect observed. Longitudinal studies controlling for confounders, and 
ideally randomized controlled trials, are needed to find a definite answer 
regarding the many research questions arising from the Congruency 
Hypothesis.
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