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ARTICLE INFO ABSTRACT

Oral contraceptives (OCs) are the most widely used contraception method, and there is increasing interest in
their effects on cognition, affect, and brain structure and function. Since women are not randomly assigned to OC
use or non-use, it is unclear if previously-reported differences between OC users and naturally cycling (NC)
women are due to sex hormones or to personal characteristics associated with pill use. The aim of this study was
to fill this knowledge gap by comparing OC users and NC women on the Big Five personality factors. Participants
came from two independent, large samples. The first contained 148 OC users and 93 NC women, and the second
contained 247 OC users and 148 NC women. Consistent across both samples, multivariate analyses of covariance
(with the five personality factors as dependent variables and age as a covariate) revealed no significant differ-
ences between OC users and NC women in personality, with absolute values of univariate effect sizes averaging
d = .09. The pattern of results did not change when reason for OC use was considered, and users of different
types of OCs did not differ from each other in personality. This well-powered study did not find personality
differences between OC users and NC women in two independent samples, suggesting that previously-reported
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differences in cognition, affect, and the brain may be linked to neuroendocrinology.

1. Introduction

Nearly 10 million women in the United States take oral contra-
ceptives (OCs) — the most widely-used contraception method in the
world (Daniels et al., 2015). Biomedical and social scientists, practi-
tioners, and users are increasingly interested in the psychological con-
sequences of “the pill.” This is evidenced in research on the cognitive,
affective, and neural correlates of OC use, with many studies comparing
OC users and non-users or naturally cycling (NC) women on outcomes.

In these comparisons, psychological effects of OC use have been
found. OC users have been shown to outperform non-users in verbal
memory and attention (Gogos, 2013; Kuhlmann and Wolf, 2005), and
some have been reported to have better spatial skills, particularly in
mental rotations tasks (Beltz et al., 2015). OC users generally show less
variability in mood than NC women, and they have different patterns of
affect and risk for depression (Hamstra et al., 2017; Keyes et al., 2013).
There are also OC-NC structural differences in frontal and temporal
regions of the brain and functional differences during face processing
and cognitive tasks (Pletzer et al., 2015).

OC-NC differences, however, are not always found, and an oft-cited
concern is that participants are not randomly assigned to OC use or non-
use (Gogos et al., 2014; Warren et al., 2014). It is possible that

previously-reported differences do not reflect neuroendocrine effects,
but rather individual differences in personal characteristics related to
pill use. This would limit generalizability, accentuating problems as-
sociated with the small sample sizes often employed in OC research
(Warren et al., 2014).

Several lines of evidence argue against personal characteristics as an
alternative explanation for OC-NC group differences. One shows that
differences depend upon the pharmacokinetic properties of the pills.
For instance, different generations of progestins have different andro-
genic activity and differentially relate to androgen-associated processes:
NC women outperform users of anti-androgenic OCs in mental rotations
tests, but are, in turn, outperformed by users of moderately androgenic
OCs (Beltz et al., 2015; Griksiene et al., 2018). Another line of evidence
shows dose-related effects of exogenous hormones, such as linear im-
provement in mental rotations performance with decreases in ethinyl
estradiol dose and OC effects that are modulated by the active versus
placebo pill phase (Beltz et al., 2015; Warren et al., 2014).

Despite indirect evidence, there has not been a recent and well-
powered empirical response to the criticism that “differences exist be-
tween these [OC use and non-use] groups with regard to personality
factors” (Warren et al., 2014, p. 114). Some studies suggest that OC
users have higher neuroticism than NC women (Ross et al., 2001;
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Schallmayer and Hughes, 2010), but others report no personality dif-
ferences (Hamstra et al., 2017; Kuhlmann and Wolf, 2005). Regardless,
samples are small (averaging 34 women per group in these studies) and
sometimes selective (e.g., with only a third providing complete data).

The aim of this study was to examine personality differences be-
tween OC users and NC women in two large samples, each with 6-to-10
times the number of OC users than in the average-sized study (Warren
et al.,, 2014). We examined OC-NC group differences in the Big Five
personality factors and explored whether differences from NC women
depend on the reason for pill use, and whether users of different types
of OCs differ in personality.

2. Materials and method

Data come from two samples. Testing procedures and demographics
differed, so analyses were conducted separately for each sample, ser-
ving as replications. Characteristics of each sample align with those
commonly reported in OC research (Gogos et al., 2014).

2.1. Participants

Sample 1 participants were women aged 18-22 years
(Mgge = 18.98; SDgge = .79) recruited from an introductory Psychology
subject pool at a large Mid-Atlantic university. The final sample of OC
users (N = 148) and NC women (N = 93) did not differ in age, t(239) =
-0.43, p= .667, race, x’(4) =8.61, p= .072, or ethnicity,
%*(1) = 2.36, p = .125. Sample details and cognitive data were pre-
viously reported (Beltz et al., 2015).

Sample 2 participants were women aged 18-38 years
(Mgge = 20.73; SDgg. = 2.68) recruited from a university community at
a large Midwestern university. About half (53.5%) came from an in-
troductory Psychology subject pool; others were recruited from uni-
versity email blasts, online postings, and campus flyers. The final
sample of OC users (N = 247) and NC women (N = 148) did not differ
in age, t(393) = -0.57, p = .567 or ethnicity, Xz(l) =.01,p= .921,
but there were proportionately more self-identified Asian women in the
NC (26%) versus the OC (11%) group, X2(4) =21.25,p < .001.

The final sample sizes reported above do not include women who
were tested, but excluded, for common reasons: 33 women in Sample 1
and 78 in Sample 2 were excluded due to testing complications or
hormone-related conditions, including past pregnancy, use of hormonal
medications other than OCs, use of OCs for less than 3 months, or
having an extremely irregular natural cycle. OC users were classified
into homogenous groups based upon the active constituents in their
pills (USDHHS, 2018), and NC women had not used hormonal contra-
ceptives for the previous 3 months.

2.2. Procedures

Participants provided informed consent before completing a mon-
itored online survey in a research laboratory. Surveys took 45-60 min
to complete. Prior to the survey, OC users confirmed pill use, type, and
characteristics through phone screenings (Sample 1) or in-person in-
terviews (Sample 2).

2.3. Measures

Personality was assessed with the NEO Personality Inventory, spe-
cifically the Five Factor Inventory-3 (McCrae and Costa, 2007). Parti-
cipants endorsed their agreement to 60 statements on a Likert scale
from 1 (Strongly Disagree) to 5 (Strongly Agree). Composite scores were
created for each factor (Neuroticism, Extroversion, Openness, Agree-
ableness, Conscientiousness) by taking the average of 12 items. The
NEO is widely-used, valid and reliable, and factor internal consistency
in the present study was o = 0.72-0.87 for Sample 1 and
a = 0.75-0.85 for Sample 2.
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Personality changes in late adolescence and early adulthood
(Roberts and Mroczek, 2008), so age was a covariate in inferential
analyses.

2.4. Analysis plan

For each sample, a multivariate analysis of covariance (MANCOVA)
was used to examine OC-NC group differences in composite personality
(five factors were dependent variables), with age a covariate. Planned
follow-up ANCOVAs were conducted to examine group differences on
each factor separately. Type I error was .05 for the MANCOVAs, but .01
for the ANCOVAs to correct for multiple comparisons.

A MANCOVA power analysis (in G*Power; Faul et al., 2007) with
a = 0.05 and power = 0.80, with 2 groups and 5 response variables
indicated Sample 1 could detect effects small-to-medium in size (nﬁamal
=~ .05), and Sample 2 could detect small effects (ngarﬁal = .03).

Two exploratory analyses were conducted. First, MANCOVAs were
repeated including only OC users who were using pills for contraceptive
(Sample 1: N = 83; Sample 2: N = 178) and for non-contraceptive
purposes (Sample 1: N = 33; Sample 2: N = 69). In Sample 1, 32
women did not report a reason for use, and were not included in ana-
lyses.

Second, personality differences among homogenous groups of OC
users (with Ns > 40) were examined using MANCOVAs. In Sample 1,
users of monophasic pills containing ethinyl estradiol and norenthin-
drone acetate (N = 55) were compared to users of triphasic pills con-
taining ethinyl estradiol and norgestimate (N = 43). The same groups
were compared in Sample 2 (Ns = 83 and 61, respectively) along with
users of monophasic pills containing ethinyl estradiol and drospirenone
(N = 51). Combined OCs that contain norenthindrone acetate have
more androgenic activity than those containing norgestimate, while
drospirenone is an anti-androgenic progestin (Dickey, 2002). Age was a
covariate, and Type I error was .05 for exploratory analyses.

3. Results

Sample 1 revealed no overall OC-NC differences in personality,
Wilks’A = .97, F(5, 234) = 1.35,p = .244, n;z)artial = .028, but age was a
significant covariate, Wilks’ A = .95, F(5, 234) = 2.58, p =.027,
ngmial = .052. Furthermore, no significant group differences were re-
vealed in follow-up analyses considering each personality factor sepa-
rately (all p’s > .067).

Similar results were found in Sample 2. There were no overall OC-
NC differences in personality, Wilks’ A =.99, F(5, 388) = 0.49,
p=.787, ngartial = .006, with age a significant covariate, Wilks’
A = .93, F(5, 388) = 6.05,p < .001, n2aria = -072. There were also no
significant group differences in univariate follow-up analyses (all
p’s > .275). Group means, standard deviations, and effect sizes of
univariate comparisons are shown in Fig. 1A for Sample 1 and Fig. 1B
for Sample 2.

In exploratory analyses, the pattern of results for OC-NC group
differences in personality did not change when reason for pill use was
considered. In Sample 1 and 2, respectively, neither women using the
pill for contraceptive, Wilks’ A = .96, F(5, 169) = 1.27, p = .279,
Naartial = -036  and Wilks’ A =.98 F(5, 319) =1.08, p=.370,
ngamal =.017, nor non-contraceptive purposes, Wilks’ A = .93, F(5,
119) = 1.74, p= .130, nZamia = .068 and Wilks’ A = 1.00, F(5,
210) = 0.22, p = .955, NZartia1 = -005, differed from NC women.

Homogeneous groups of OC users also did not differ from each other
in overall personality in Sample 1, Wilks’ A = .96, F(5, 91) = 0.76,
p = .579, nﬁamal =.040, or Sample 2, Wilks’ A =.96, F(10,
374) = 0.83, p = .600, ngama] = .022. Group means, standard devia-
tions, and effect sizes of univariate comparisons are shown in Fig. 2 for
the larger Sample 2.
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Fig. 1. Mean Big Five personality factor scores for naturally cycling (NC) women and oral contraceptive (OC) users, showing no group differences in two large,
independent samples. A.) Results from Sample 1; B.) Results from Sample 2. Error bars reflect standard deviations, and Cohen’s d’s are absolute values of effect sizes.

4. Discussion and conclusion

Millions of women use OCs, and by comparing users to NC women,
emerging yet compelling research shows that “the pill” influences
cognition, affect, and the brain, but it is unclear if pre-existing differ-
ences in personal characteristics confound effects.

Study results were clear regarding personality. There were no sig-
nificant differences in Big Five personality factors between OC users
and NC women in either sample. Effect sizes for group differences on
each personality factor were very small (except for Conscientiousness,
which was small in Sample 1, but 0 in Sample 2). The pattern of results
did not change when reasons for OC use were considered, and users of
different pill types did not differ from each other in personality, sug-
gesting that the lack of differences is not due to heterogeneity among
users.

Findings are consistent with smaller studies (Hamstra et al., 2017;
Kuhlmann and Wolf, 2005), but inconsistent with those that reported
higher neuroticism in OC users than in NC women (Ross et al., 2001;
Schallmayer and Hughes, 2010). Reasons for the discrepant findings are
related to power and selectivity. Regarding power, across both samples,
this study was over 16 times the size of the average sample of OC users
(Warren et al., 2014) and had power to detect small effects. So, if OC-
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NC differences actually do exist, then they are arguably negligible.
Regarding selectivity, this study employed samples that are common in
OC research — women from university communities with an average age
of 21 years (Gogos et al., 2014). Nonetheless, the majority of partici-
pants were recruited from department subject pools and all age groups,
races, and ethnicities were not equally represented in the data, so future
research should employ diverse samples.

Because the goal of this study was to determine whether different
“types” of women are likely to use OCs — not whether sex hormones
affect personality — phase was not considered. Although there is little
evidence from within-person studies of phase-linked personality change
(Kuhlmann and Wolf, 2005) and participants with hormone-related
medication use or medical conditions were excluded, OC users were
tested in different pill phases (i.e., active and placebo), and menstrual
phase in NC women was not controlled. Also, among NC women, his-
tory of hormonal contraceptive use beyond three months was unknown.

In conclusion, consistent across two independent, well-powered
samples, study results indicate that OC users and non-users do not differ
in personal characteristics, specifically the Big Five personality factors.
This finding minimizes the concern that previously-reported OC-NC
differences in cognition, affect, and the brain were merely the by-
product of non-random assignment to OC use. It implies that those
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Fig. 2. Mean Big Five personality factor scores for homogenous groups of oral contraceptive users, showing no group differences in Sample 2. Findings were similar
for Sample 1. Homogeneous groups with more than 40 users were included in analyses. Pills containing norethindrone acetate were monophasic and have more
androgenic activity than those containing norgestimate (which were triphasic), while pills containing drospirenone were monophasic and have no androgenic

activity. Error bars reflect standard deviations, and ﬂgamal are effect sizes.

differences are likely linked to neuroendocrinology, and that OC re-
search is a valuable method for studying sex hormone contributions to
psychological processes.
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