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A B S T R A C T

Although increasing numbers of gay and lesbian individuals ultimately become parents, the vast majority of
research on the transition to parenthood focuses exclusively on heterosexual samples. Even less is known about
the physiological implications of this major life transition among those who identify as sexual minorities. The
present study begins to redress these gaps in the literature by assessing prospective links between prenatal
testosterone, a steroid hormone that is negatively associated with nurturance and caregiving, and postpartum
outcomes in a sample of 25 first-time expectant lesbian couples (N= 50 individuals). Consistent with prior work
in heterosexual samples, which suggests that lower testosterone promotes both partnering and parenting, we
found that, in both partners, lower testosterone during the prenatal period predicted better romantic relationship
and parenting outcomes at three-months postpartum (e.g., higher relationship quality, more time spent doing
baby care). There was also evidence for dyadic associations; for instance, birth mothers reported more over-
protective behavior, and non-birth mothers reported greater commitment, when their female partners had lower
testosterone. Together, our findings contribute important new knowledge about the functionality of testosterone
in close relationships contexts, including some of the first evidence among sexual minorities.

Testosterone (T) is a steroid hormone that is centrally involved in
many close relationship processes. For instance, in both men and
women, higher T levels tend to support the initiation and establishment
of sexual relationships and the protection of offspring (Edelstein et al.,
2011; Gettler et al., 2011a; Wynne-Edwards and Reburn, 2000). Lower
T levels, however, appear to be more functional for maintaining close
relationships once established: People who have lower T generally re-
port higher romantic relationship quality and more nurturant car-
egiving (Edelstein et al., 2014; Edelstein et al., 2017; Kuo et al., 2018).
These associations may also extend to partners, such that people whose
partners have lower T also report higher relationship quality (Edelstein
et al., 2014).
Despite advances in our understanding of the social neuroendocri-

nology of close relationships, work on this topic has been almost ex-
clusively conducted with heterosexual samples. This gap in knowledge
critically limits our understanding of the generalizability of extant
findings to individuals who do not identify as heterosexual and/or are

not partnered with someone of a different gender. The vast majority of
research has also focused on individuals (rather than couples) and at
one point in time (rather than longitudinally), which greatly limits our
understanding of within-dyad associations and the causal direction of
any hormone-relationship links. The present study begins to redress
some of these gaps in the literature by examining prospective associa-
tions between prenatal T and postpartum outcomes in a sample of first-
time expectant lesbian couples. Next, we briefly discuss relevant re-
search on T in the context of pregnancy and parenting, including ex-
isting work with samples of individuals who identify as sexual mino-
rities.
Research with heterosexual couples suggests that both mothers and

fathers experience changes in T during the transition to parenthood:
Pregnant women show large prenatal increases in salivary and serum T
levels, resulting from activity of the corpus luteum (a hormone-se-
creting structure in the ovaries) and androgen synthesis by the fetus,
followed by postpartum declines (Corker et al., 1976; Edelstein et al.,
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2015; O'Leary et al., 1991; Fleming et al., 1997). Expectant fathers
show salivary T declines from the prenatal through the postpartum
period (Edelstein et al., 2015; Berg and Wynne-Edwards, 2001). Despite
normative increases in T among pregnant women, especially high
serum T during pregnancy has been associated with poorer birth out-
comes, including lower birth weight and smaller newborn length (e.g.,
Carlsen et al., 2006). Thus, more moderate T increases in women may
predict more optimal infant outcomes.
Similarly, consistent with the idea that lower T supports more

nurturant relationships (van Anders et al., 2011), lower average sali-
vary T levels, as well as larger prenatal declines in fathers and smaller
increases in mothers, have been linked with more positive parenting
outcomes for both parents (e.g., more engaged parenting, higher re-
lationship quality; Gettler et al., 2011a; Dorius et al., 2011; Kuo et al.,
2018; Edelstein et al., 2017). Together, these findings suggest that,
despite normative changes in T during the transition to parenthood,
lower average T in both parents—smaller increases in mothers, and
larger declines in fathers—may be adaptive for birth outcomes and in
preparing people to become more engaged parents and more supportive
partners.
Although the transition to parenthood is an inherently dyadic ex-

perience that unfolds over time, relatively few studies have assessed
changes in hormones throughout this period, and even fewer have in-
cluded both couple members. Extant findings suggest that changes in T
may begin during the prenatal period and that nurturant interactions
may sustain these changes. For instance, at least in men, lower salivary
T levels appear to follow from, rather than precede, fatherhood, and
men who are more engaged in childcare show the largest T declines as a
function of becoming parents (Gettler et al., 2011a). Further, studies
that include both (heterosexual) couple members suggest that people
whose partners have lower salivary T, and those who show changes
reflecting lower T, report better postpartum outcomes (Edelstein et al.,
2017; Saxbe et al., 2017b; Saxbe et al., 2017a): In a longitudinal study
of 27 heterosexual couples, new mothers whose male partners showed
larger prenatal declines in salivary T reported receiving more post-
partum support and more help with household tasks; new fathers si-
milarly reported receiving more support from female partners who
showed smaller prenatal T increases (Edelstein et al., 2017).
Remarkably little is known, however, about links between hor-

mones and close relationship processes among those who identify as
sexual minorities, particularly in the context of pregnancy and par-
enting. This omission is particularly striking in light of the increasing
numbers of gay and lesbian couples that have or intend to have children
(Gates, 2015; Riskind and Patterson, 2010). In fact, to our knowledge,
only one published study has assessed T levels among sexual minority
parents or soon-to-be parents: In a sample of gay male couples with
children (N = 9) and without children (N = 15), fathers and non-fa-
thers had similar salivary T levels across various indices of T even after
controlling for potentially relevant covariates (e.g., age, relationship
length; Burke and Bribiescas, 2018). These findings stand in contrast to
those typically obtained among heterosexual fathers; however, it is
important to note that the children in this study ranged in age from nine
months to 19 years, and men's salivary T levels may rebound as their
children get older (Rosenbaum et al., 2018; Corpuz and Bugental,
2020). Burke and Bribiescas (2018) also did not measure T over time,
limiting our understanding about how T might change as a function of
parenthood specifically. Further, the relatively small number of fathers
in this study makes it difficult to draw firm conclusions about the
generalizability of previous findings. The present study adds much
needed data to the conversation about neuroendocrine processes in
same-sex parents by examining prospective associations between pre-
natal T and postpartum outcomes in a sample of first-time expectant
lesbian couples.
In the current study, we assessed (1) salivary T among pregnant

women (i.e., birth mothers) and their female partners (i.e., non-birth
mothers) throughout the prenatal period, and (2) links between T, and

changes in T, and both partners' perceptions of parenting and re-
lationship quality at three-months postpartum. Based on previous re-
search (Edelstein et al., 2015; Fleming et al., 1997), we expected that
birth mothers would show large prenatal increases in T. Similar to our
findings with expectant mothers in heterosexual relationships
(Edelstein et al., 2017), we also expected that birth mothers with lower
average T levels, and smaller T increases, would report more positive
postpartum outcomes, including more nurturant parenting behavior
(e.g., greater perceived support) and higher relationship quality. Re-
search with heterosexual samples suggests that non-pregnant expectant
parents (i.e., fathers) may also show hormone changes during the
transition to parenthood, including prenatal T declines; given the
dearth of data on lesbian couples, we considered our analyses on pre-
natal changes in T among non-pregnant expectant mothers exploratory.
However, similar to our hypotheses for birth mothers and the findings
for mothers in heterosexual samples, we expected that lower average
prenatal T levels among non-birth mothers would be associated with
more positive postpartum outcomes. Finally, based on our previous
findings with heterosexual couples, we expected to find evidence of
partner effects, such that women whose partners had lower prenatal T
and/or changes reflecting lower T, would also report more positive
postpartum outcomes.

1. Methods

1.1. Overview of study design

First-time expectant couples were invited to participate in a six-
wave longitudinal study. We assessed salivary T during four prenatal
sessions conducted at approximately weeks 12, 20, 28, and 36 gestation
at participants' homes, or in our laboratory for the three couples who
lived in the local area. We assessed parenting and relationship out-
comes during two online sessions at approximately 3- and 9-months
postpartum, respectively, for all participants. Because our response rate
was higher for the 3-month (N = 50) versus the 9-month follow-up
(N = 43), and because many of the changes experienced by new par-
ents (e.g., increases in depression, declines in relationship adjustment
and quality) are more pronounced earlier rather than later in the
postpartum period (Monti et al., 2008; Whisman et al., 2011; Canário
and Figueiredo, 2016), only data from the 3-month follow-up are in-
cluded in the current report. Preliminary analyses revealed that the
majority (84%) of the effects reported here were consistent (albeit
weaker in magnitude and in some cases not statistically significant)
when the models described below were used to predict the 9- versus 3-
month outcomes.

1.2. Participants

The larger study included 29 lesbian couples (58 individuals) who
were part of a study of neuroendocrine and psychological changes
among first-time parents; the study also included an additional 31
heterosexual couples who completed the same measures and general
procedures. Findings from the heterosexual couples (i.e., on prenatal
hormone changes, links between hormone changes and postpartum
outcomes, and between-partner correlations in hormones) have been
published elsewhere (Edelstein et al., 2017; Saxbe et al., 2017a;
Edelstein et al., 2015); this is the first report to include data from the
lesbian couples. Couples were recruited via online and print adver-
tisements and they received $25 per session ($50/couple) for partici-
pating. To be eligible, both partners had to be between the ages of 18
and 45 (because of age-related changes in hormones; Leifke et al.,
2000), living together, expecting their first child, and within the first
two trimesters of pregnancy. Smokers and people with medical condi-
tions that could influence hormones (e.g., autoimmune disorders) were
not eligible to participate (Schultheiss and Stanton, 2009). Two addi-
tional couples began the study but are not included here because one
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delivered their baby before they could complete the second session and
the second delivered a stillborn baby.
Birth mothers in the current sample ranged in age from 24 to 41

(M= 31.58 years, SD= 3.62); their female partners ages ranged from
25 to 42 (M= 32.24 years, SD= 4.45). Participants self-reported their
race/ethnicity as Caucasian (93%), African American (2%), and of
mixed ethnicity (5%). The majority of couples were married or engaged
(78%). Couples' median household income was $50,000–$75,000 and
90% of participants had at least a college degree. One non-birth mother
had a child from a previous relationship, but this was the first child
together for all couples. Three couples were pregnant with twins, one
with triplets, and the remaining 25 couples had singleton pregnancies.
All 29 couples provided salivary T samples throughout the course of
pregnancy, but only 25 couples completed postpartum measures and
are thus included for the purpose of the current report.

1.3. Prenatal sessions

All procedures were reviewed and approved by the University of
Michigan Institutional Review Board. Prenatal sessions were scheduled,
according to couples' due dates, at approximately 8-week intervals
(roughly weeks 12, 20, 28, and 36 gestation). These intervals were
modeled after those used by other hormone studies (Fleming et al.,
1997) and aimed to encompass each trimester and the very end of
pregnancy (assessing women at 0–16 weeks, 20–27 weeks,
28–35 weeks, and 36–42 weeks); however, we began our study at
12 weeks because of difficulty recruiting couples earlier in the first
trimester and we targeted the beginning of the ranges used by previous
researchers for subsequent sessions. Couples were tested throughout the
year, with initial sessions occurring between July 2011 and August
2015. Several couples began the study during the second trimester of
pregnancy, and some did not complete the third or fourth sessions
because their babies were born before their scheduled sessions, so there
was some variability in the number of sessions completed by each
couple (M = 3.40 sessions, SD = 0.65). One couple completed two
sessions, 12 couples completed three sessions, and 12 couples com-
pleted all four sessions. As described in more detail below, we ac-
counted for the variability in week of assessment by using week of
pregnancy (e.g., week 12, 13) as our measure of time in subsequent
analyses, rather than session number (e.g., session 1, 2).
Because of the difficulty of recruiting first-time expectant lesbian

couples, we advertised both locally and in other major metropolitan
areas. Three couples completed the prenatal sessions in our lab; the
remaining couples completed the study from their homes. Local couples
were scheduled for lab visits to complete surveys and provide saliva
samples; couples who participated from home received a participation
kit in the mail and email reminders when it was time to complete the
online surveys and collect saliva samples. Each participation kit in-
cluded 16 pre-labeled samples (two per participant at each of the four
different time points), an insulated box for saliva sample return ship-
ment, a pre-paid FedEx overnight shipping label, and detailed instruc-
tions for collecting the samples as well as shipping the samples back to
our laboratory (following procedures used for hormone collection
outside of the laboratory; Diamond and Wallen, 2011). Except as noted
below, all procedures were identical regardless of whether participants
completed the study in the lab or at home.
Sessions were scheduled on the same day of the week at the same

time (as possible) for each couple to control for diurnal and day-to-day
variations in T levels. Because hormone levels are most stable in the
afternoon to evening hours (Schultheiss and Stanton, 2009), all couples
were tested between 12:30 h and 18:30 h. Informed consent was ob-
tained during the initial session and participants were told that they
could withdraw from the study at any time without penalty. During
each prenatal session, participants provided two saliva samples to as-
sess T levels, the first after a 20 min adaptation period and the second
20 min later, to increase measurement reliability. Participants also

completed several questionnaires (e.g., assessing personality) that are
not considered here.

1.4. Salivary T: collection and assessment

Participants were asked to refrain from eating, drinking (except for
water), smoking, or brushing their teeth for 1 h prior to the beginning
of each session. Participants first rinsed their mouths and then, fol-
lowing an approximately 5 min delay, were prompted to provide
7.5 mL of saliva in the first collection tube using a “passive drool”
procedure (Schultheiss and Stanton, 2009). They repeated this process
again after a 20 min interval. Samples were immediately frozen, either
in our laboratory or in participants' home freezers, until further pro-
cessing at the University of Michigan Core Assay Facility. We also
measured cortisol, estradiol, and progesterone in this study; however,
because T has been most closely linked with parenting (e.g., Edelstein
et al., 2017), and because we did not find changes in any hormones
among non-birth mothers, we focused on T in the current report. (See
Appendix for descriptive statistics for the other three hormones.)
T was assayed by enzyme-immunoassay (EIA), using commercially

available kits from Siemens. EIAs have been used for research on sali-
vary T in women and are robust in meaningfully detecting T in the
female range (van Anders et al., 2015; Hamilton and Meston, 2010).
The inter-assay coefficient of variation (CV) was 11.12% and 13.60% at
high and low levels, respectively, and the intra-assay CV was 5.45%;
both are well within acceptable ranges and similar values have been
obtained in other studies that have assessed salivary T in women using
EIAs, including studies that find associations between women's T and
other outcomes (Liening et al., 2010; Raisanen et al., 2018). Analytical
sensitivity was 1 pg/mL. Samples were assayed in duplicate, and the
average of duplicates was taken.
T values were averaged for each participant and session; correla-

tions between the two samples ranged from 0.92 to 0.98. Average T
values were inspected for outliers, separately by pregnancy status and
session. To maximize the use of all available data, T values that were
larger than three standard deviations above the mean for each session
were replaced with values corresponding to three standard deviations
above the mean for that particular variable (i.e., winsorized; Reifman
and Keyton, 2010). One pregnant woman's T value at the third session
was replaced using this approach.

1.5. Postpartum assessment

An online postpartum follow-up questionnaire was sent to all par-
ticipants via email at 3- and 9-months after their scheduled due date;
variability in timing reflects variability in delivery dates and timing of
participants' responses to our follow-up emails (M = 16.03 weeks
postpartum, SD = 5.60, for 3-month; M = 42.79 weeks postpartum,
SD = 5.29, for 9-month). Participants were asked to complete the
questionnaires independently from their partner without consultation.
As is common in other studies of the transition to parenthood, 3-months
postpartum was chosen as the initial period of the follow-up because it
falls within the most common time for the development of postpartum
depression (Gavin et al., 2005) and the time when many parents return
to work (which can increase stress; Feldman et al., 2004).

Perceived spousal support was assessed with the spousal support
subscale from the Cleminshaw-Guidubaldi Parent Satisfaction Scale
(Guidubaldi and Cleminshaw, 1985). This 10-item measure reflects
participants' satisfaction with child rearing help provided by the spouse
or partner (e.g., “I am satisfied with the amount of time my spouse can
give to our baby”, α = 0.88). Participants rated their agreement with
each statement on a 4-point scale ranging from 1 (strongly agree) to 4
(strongly disagree); scores were reversed for ease of interpretation such
that higher scores reflect higher perceived support.

Division of household labor was assessed with a 9-item measure
of household chores not including infant care (Cowan and Cowan,
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1987; Volling and Belsky, 1992). Participants were asked to rate the
extent to which they and their partner generally complete each task
(e.g., household repairs, paying bills, grocery shopping; α = 0.44),
using a 5-point scale ranging from 1 (always me) to 3 (both equally) to 5
(always partner). Lower scores reflect greater participation in household
labor by the participant relative to the partner. The relatively low in-
ternal consistency of this measure in the current study likely reflects
that most household responsibilities are typically divided between
partners (such that one person may be more responsible for household
repairs, and their partner may be more responsible for grocery shop-
ping; for similar results; Edelstein et al., 2017).

Division of infant care was assessed using a 9-item Baby Care
Checklist (Barnett and Baruch, 1987). Participants were asked to rate
whether they or their partner usually perform specific baby-related
tasks (e.g., bathing baby, preparing baby's meals, changing diapers;
α = 0.73), using a 5-point scale ranging from 1 (always me) to 3 (both
equally) to 5 (always partner). Lower scores reflect greater participation
in infant care by the participant relative to the partner. The high in-
ternal consistency of this measure likely reflects that one partner, ty-
pically the birth mother, was engaged in the majority of infant-related
tasks.

Parental perceptions and behaviors were assessed using the
Parental Cognitions and Conduct Toward the Infant Scale (Boivin et al.,
2005). This measure includes 22 questions about parenting beliefs and
behaviors, using a 7-point scale from 1 (strongly disagree) to 7 (strongly
agree). It is composed of four subscales: Parental self-efficacy (7 items;
α = 0.69) refers to the ability to complete tasks associated with par-
enting (e.g., “I feel that I am very good at keeping my baby amused”).
Perceived parental impact (6 items; α = 0.72) reflects the parent's eva-
luation of the effect his/her behavior has on their child (e.g., “My be-
havior has little effect on the personal development of my baby” [re-
verse-scored]). Hostile reactive behavior (5 items; α = 0.61) reflect
hostile and restrictive responses to difficult infant behavior (e.g., “When
my baby cries he/she gets on my nerves”). We did not ask mothers one
of the original items in the Hostile Reactive Behavior subscale referencing
shaking a baby in response to fussy behavior, given the typically low
base rates of endorsement of this item. We also removed one item
during analyses because it was not endorsed by any participant (“I have
spanked my baby when he/she was particularly fussy”). Parental over-
protection (5 items; α = 0.68) reflects an excessive concern for the
safety and protection of the child (e.g., “I insist on keeping my baby
close to me at all times, within my eyesight and in the same room as I
am”).

Relationship qualitywas assessed with the widely used Investment
Model Scale (Rusbult et al., 1998). Participants rated the extent to
which they agreed with each statement, using a 9-point scale ranging
from 1 (don't agree at all) to 9 (agree completely). The 10-item satisfaction
subscale (α= 0.97) includes items such as, “My relationship is close to
ideal” and “Our relationship makes me very happy”. The 10-item in-
vestment subscale (α = 0.68) includes items such as “My partner and I
share many memories” and “I have invested a great deal into our re-
lationship that I would lose if the relationship were to end”. The re-
liability for the original 7-item commitment subscale was very low
(α = 0.33), so we dropped the least reliable item, which appears to
have been misunderstood (nearly 20% of people reported scores
strongly agreeing that “I would not feel very upset if our relationship
were to end in the near future”). We also removed two additional items
(“I want our relationship to last forever” and “I am oriented toward the
long-term future of my relationship”) because there was little to no
variability in responses. The remaining 4-item commitment subscale
was more reliable (α = 0.62) and included items such as “I want our
relationship to last for a very long time” and “I feel very attached to our
relationship–very strongly linked to my partner”. Results were virtually
the same when we ran analyses using all 7-items of the commitment
subscale.

1.6. Overview of statistical analyses

For preliminary analyses, conducted using SPSS (version 25), mean
differences were assessed with independent samples t-tests and asso-
ciations were assessed with correlations. Because participants were
assessed repeatedly over time and are nested within dyads, individual
observations cannot be treated as independent. Thus, our main analyses
used multilevel modeling (MLM) procedures recommended for dyadic
data to account for the statistical interdependence between couple
members (i.e., SPSS Mixed; Kenny et al., 2006). Importantly, MLM can
accommodate missing data and observations that are unevenly spaced
(e.g., assessments that occur at different weeks for different partici-
pants, providing more powerful and reliable estimates of changes over
time; Singer and Willett, 2003). MLM estimates both actor effects (e.g.,
associations between an individual's T and her own parenting) and
partner effects (e.g., associations between an individual's T and her
partner's parenting). We used the restricted maximum likelihood
(REML) method to estimate unbiased estimates of variance and covar-
iance parameters.
We ran separate models for birth and non-birth mothers' T for each

measure of postpartum parenting and relationship quality outcomes
(see Quas et al., 2011; Saxbe et al., 2015; Saxbe et al., 2017a for a
similar statistical approach). Each model included T from each of the
four prenatal visits. We included the week of pregnancy that corre-
sponded to each visit as a predictor of changes in T over time (i.e., the
slope). We group-centered week of pregnancy on the first week of
couples' participation; thus, values for the intercept in each model
correspond to an individual’s average T levels at study entry. We also
included as covariates the week of couples' first visit to the lab and the
number of weeks elapsed between the first and the last visit, which
allowed us to adjust for between-couple differences in the timing of
study participation. Each model included centered actor and partner
postpartum parenting or relationship quality outcomes, as well as the
interaction between these actor and partner variables with pregnancy
week, which allowed us to predict how changes in T over time were
associated with postpartum parenting or relationship quality outcomes.

2. Results

2.1. Preliminary analyses

Descriptive statistics and within-couple correlations for prenatal T
(pg/mL) are presented in Table 1 by pregnancy status and time point.1

Means, standard deviations, and correlations among prenatal T (aver-
aged across timepoints) and postpartum measures (3-month) are pre-
sented by pregnancy status in Table 2. As shown in Table 2, birth

Table 1
Descriptive statistics for prenatal testosterone by pregnancy status and time
point.

Birth mother T Non-birth mother T Within-couple
correlations

M (SD) N M (SD) N r

Time 1 33.53 (17.10) 20 29.52 (13.57) 20 0.12
Time 2 35.56 (14.83) 21 30.21 (14.88) 21 0.01
Time 3 46.31 (21.43) 24 28.11 (14.88) 24 0.02
Time 4 74.81 (33.80) 20 29.81 (11.49) 20 0.24

Note. N represents individuals; Prenatal testosterone (T) is measured in pg/mL.
Within-couple correlations conducted controlling for time of day.

1 We compared birth- and non-birth mothers who completed their prenatal
sessions at home to those who came into the lab. There were no significant
differences between groups in T levels at any time point or in any demographic
variables (e.g., age, income, education), all p's > .09.
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mothers with lower T levels reported doing more baby care than their
partners and higher parenting self-efficacy. Birth mothers also reported
more overprotective behavior and higher relationship satisfaction when
their partners had lower T. Non-birth mothers with lower T reported
receiving more support and higher relationship satisfaction, commit-
ment, and investment. Non-birth mothers also reported higher per-
ceived support and relationship commitment when their partners had
lower T. Taken together, these findings are consistent with the idea that
lower levels of T may promote greater nurturance and more engaged
caregiving, and that such associations can be observed among both
parents.
Within couples, hostile parenting behavior, overprotective par-

enting behavior, and relationship satisfaction and investment were
significantly positively correlated, suggesting interdependence between
couple members on these constructs. In contrast, division of household
labor, division of baby care, perceived parental impact, and relation-
ship commitment were significantly negatively correlated, which may
suggest compensatory effects in which one individual does (or commits)
less when her partner does more. Additionally, the correlation between
partners' average T levels (across all time points) was positive but not
statistically significant, r = 0.31, p = .14.
We additionally examined whether any of our key variables were

related to singleton versus multiple pregnancies, infant sex, participant
age, or body mass index. These variables were largely unrelated to our
outcome measures or to women's T levels. Results were virtually the
same with and without inclusion of these covariates; thus, in the in-
terest of parsimony, we report all subsequent analyses without these
additional covariates.

2.2. Multilevel modeling results

First, we examined changes in participants' prenatal T as a function
of pregnancy week. Consistent with our previously reported results for
heterosexual couples (Edelstein et al., 2015), and as shown in Table 1,
birth mothers showed significant prenatal increases in T, b = 1.83,
SE = 0.34, t = 5.46, p < .001. Unlike what we observed among fa-
thers, however, non-birth mothers did not show any significant prenatal
changes in T, b = −0.06, SE = 0.18, t = −0.35, p = .73.2

Next, we examined whether average prenatal T levels, and prenatal
T changes, were associated with the 3-month postpartum outcomes. All
postpartum parenting results are shown in Table 3 and all postpartum

relationship results are shown in Table 4, with birth mothers' T pre-
sented in the left-hand column and non-birth mothers' T presented in
the right-hand column. The coefficients in the "Estimate" column can be
considered analogous to unstandardized regression coefficients: The
coefficient for the intercepts represent levels of prenatal T when par-
ticipants began the study, the coefficients for one's own (actor) and
partner ratings represent associations between average level of T and
postpartum self-reports, and coefficients for week of pregnancy re-
present change in prenatal T as a function of week (i.e., slope).
As shown in Tables 3 and 4, when birth mothers had lower average

prenatal T, they reported less postpartum hostile parenting behavior
and higher relationship commitment; consistent with the zero order
correlations reported earlier, birth mothers with lower T also reported
that they did more postpartum baby care and felt more self-efficacious.
There were also partner effects, such that when birth mothers had lower
average prenatal T, their partners (non-birth mothers) reported more
postpartum hostile parenting behavior and higher relationship com-
mitment.
Also as shown in Tables 3 and 4, and consistent with the zero order

correlations, when non-birth mothers had lower average prenatal T,
they reported higher postpartum perceived support and relationship
satisfaction, commitment, and investment. There were also partner ef-
fects, such that when non-birth mothers had lower average prenatal T,
their partners (birth mothers) self-reported higher perceived post-
partum overprotective behavior and lower postpartum relationship
investment.
Considering associations over time, week of pregnancy was asso-

ciated with birth mothers' T for all models, such that birth mothers
showed increases in average levels of T across pregnancy. In contrast to
our predictions, prenatal changes in T were not associated with post-
partum parenting or relationship outcomes for either birth or non-birth
mothers, with one exception: When birth mothers showed smaller
prenatal increases in T, they reported higher parenting self-efficacy
postpartum (see Table 3).

3. Discussion

Findings from our study provide novel information about links be-
tween hormones and relationship processes in sexual minority couples.
Lower T has been associated with more positive relationship and par-
enting outcomes in both men and women, such as higher relationship
quality and more parenting support (Gettler et al., 2011a; Kuo et al.,
2018; Edelstein et al., 2017). However, the generalizability of this work
is limited by a reliance on cross-sectional samples of heterosexual

Table 2
Correlations and means for primary study variables.

Birth mothers Non-birth mothers M (SD)

Actor T (r) Partner T (r) Actor T (r) Partner T (r) Within-dyad (r)

Support −0.03 −0.09 −0.27⁎ −0.25⁎ 0.03 3.79 (0.32)
DOL −0.14 −0.04 −0.13 −0.01 −0.77⁎⁎ 2.85 (0.43)
Baby care 0.23⁎ 0.19 −0.13 −0.15 −0.80⁎⁎ 2.98 (0.48)
Self-efficacy −0.32⁎⁎ −0.00 −0.18 −0.07 0.04 5.90 (0.52)
Impact 0.10 0.13 −0.01 0.02 −0.12⁎⁎ 6.24 (0.83)
Hostile 0.12 0.05 0.02 −0.11 0.60⁎⁎ 1.77 (0.66)
Overprotect −0.03 −0.39⁎⁎ −0.18 −0.00 0.67⁎⁎ 3.73 (1.33)
Satisfaction 0.18 −0.35⁎⁎ −0.43⁎⁎ 0.07 0.52⁎⁎ 7.64 (1.49)
Commitment −0.07 −0.13 −0.26⁎ −0.27⁎ −0.23⁎⁎ 8.70 (0.58)
Investment −0.21 0.15 −0.26⁎ −0.18 0.20⁎⁎ 8.11 (0.68)
M (SD) 47.35 (27.61) 29.36 (12.97) 29.36 (12.97) 47.35 (27.61)

Note. N= 50 individuals. Prenatal testosterone (T) is averaged across the prenatal assessments; all other variables are 3-month postpartum reports. DOL = division
of labor, baby care = division of infant care, hostile = hostile behavior, overprotect = overprotective behavior. DOL and baby care: higher scores = partner does
more. Means and standard deviations in T are measured in pg/mL.

⁎ p < .05.
⁎⁎ p < .01.

2 Results were similar when we included the 4 couples who provided prenatal
T but did not complete postpartum measures.
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Table 3
Multilevel model showing associations between prenatal testosterone and postpartum parenting outcomes.

Birth mothers Non-birth mothers

Estimate (SE) t ratio Estimate (SE) t ratio

Perceived support
Intercept 48.39 2.88 16.82⁎⁎⁎ 29.94 1.47 20.44⁎⁎⁎

Week of first session −0.53 0.94 −0.56 −0.41 0.49 −0.83
Duration of study participation 0.27 0.81 0.34 0.21 0.41 0.51
Actor support −5.64 8.60 −0.66 −11.73 4.91 −2.39⁎

Partner support −10.79 10.12 −1.07 −3.97 4.34 −0.91
Week of pregnancy 1.89 0.42 4.56⁎⁎⁎ −0.02 0.21 −0.09
Week x actor support −1.18 1.20 −0.98 0.33 0.84 0.39
Week x partner support 0.97 1.68 0.58 −0.25 0.58 −0.42

Division of labor (DOL)
Intercept 48.30 3.04 15.91⁎⁎⁎ 28.67 1.59 18.08⁎⁎⁎

Week of first session −0.48 0.94 −0.51 −0.36 0.50 −0.73
Duration of study participation 0.22 0.88 0.25 −0.09 0.46 −0.20
Actor DOL −11.30 9.11 −1.24 −13.97 7.83 −1.78+

Partner DOL −5.67 14.83 −0.38 −9.13 4.93 −1.85+

Week of pregnancy 1.95 0.47 4.14⁎⁎⁎ 0.05 0.24 0.19
Week x actor DOL −0.55 1.23 −0.45 −0.16 1.01 −0.16
Week x partner DOL −0.43 1.88 −0.23 −0.35 0.67 −0.52

Baby care
Intercept 50.87 3.16 16.12⁎⁎⁎ 30.75 1.71 17.97⁎⁎⁎

Week of first session −0.24 0.91 −0.26 −0.23 0.50 −0.45
Duration of study participation 0.47 0.84 0.56 0.37 0.46 0.80
Actor baby care 18.67 8.76 2.13⁎ −1.69 5.77 −0.29
Partner baby care 3.01 9.64 0.31 5.27 5.23 1.01
Week of pregnancy 1.77 0.46 3.84⁎⁎⁎ −0.12 0.25 −0.49
Week x actor baby care 0.67 1.08 0.62 0.52 0.76 0.69
Week x partner baby care 1.22 1.21 1.01 0.06 0.68 0.10

Self-efficacy
Intercept 49.55 2.56 19.39⁎⁎⁎ 29.00 1.51 19.21⁎⁎⁎

Week of first session −0.72 0.87 −0.83 −0.43 0.52 −0.83
Duration of study participation 0.23 0.73 0.32 −0.02 0.44 −0.05
Actor self-efficacy −25.11 6.09 −4.12⁎⁎⁎ −3.20 2.59 −1.24
Partner self-efficacy 3.17 4.53 0.70 0.04 3.57 0.01
Week of pregnancy 2.22 0.36 6.10⁎⁎⁎ 0.00 0.21 −0.01
Week x actor self-efficacy −2.04 0.83 −2.47⁎ 0.00 0.36 −0.01
Week x partner self-efficacy 0.25 0.64 0.40 0.19 0.48 0.40

Perceived impact (impact)
Intercept 47.35 2.93 16.14⁎⁎⁎ 29.45 1.49 19.72⁎⁎⁎

Week of first session −0.53 1.06 −0.50 −0.43 0.56 −0.77
Duration of study participation 0.03 0.96 0.03 −0.09 0.51 −0.18
Actor impact 1.93 4.28 0.45 0.18 1.79 0.10
Partner impact 2.57 3.88 0.66 2.86 2.24 1.28
Week of pregnancy 1.93 0.40 4.81⁎⁎⁎ 0.01 0.20 0.04
Week x actor impact 0.06 0.48 0.12 −0.12 0.20 −0.59
Week x partner impact −0.01 0.49 −0.03 0.16 0.25 0.64

Hostile behavior (hostile)
Intercept 46.15 2.57 17.98⁎⁎⁎ 29.11 1.48 19.62⁎⁎⁎

Week of first session −0.47 0.89 −0.53 −0.38 0.51 −0.73
Duration of study participation 0.34 0.76 0.46 0.13 0.44 0.30
Actor hostile 13.71 4.85 2.83⁎⁎ −0.44 2.90 −0.15
Partner hostile −14.47 5.01 −2.89⁎⁎ 1.46 2.81 0.52
Week of pregnancy 1.92 0.35 5.44⁎⁎⁎ 0.01 0.20 0.06
Week x actor hostile 0.67 0.63 1.07 0.04 0.39 0.10
Week x partner hostile −0.47 0.68 −0.69 −0.07 0.37 −0.19

Overprotective behavior (overprotect)
Intercept 47.38 2.98 15.92⁎⁎⁎ 30.52 1.43 21.35⁎⁎⁎

Week of first session −0.54 0.94 −0.57 −0.37 0.46 −0.80
Duration of study participation −0.03 0.80 −0.04 0.14 0.39 0.36
Actor overprotect 0.22 3.59 0.06 1.90 1.37 1.39
Partner overprotect −1.54 2.87 −0.54 −5.97 1.68 −3.54⁎⁎⁎

Week of pregnancy 1.87 0.42 4.42⁎⁎⁎ 0.03 0.20 0.13
Week x actor overprotect 0.14 0.46 0.31 0.03 0.19 0.16
Week x partner overprotect −0.29 0.41 −0.72 0.12 0.22 0.55

Note. N = 50 individuals. Estimates are unstandardized regression coefficients.
+ p = 0.08.
⁎ p < .05.
⁎⁎ p < .01.
⁎⁎⁎ p < .001.
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couples. The current study begins to address this gap by examining
prospective links between prenatal T and postpartum outcomes in a
sample of expectant lesbian couples.
Consistent with prior work in heterosexual samples (Fleming et al.,

1997; Edelstein et al., 2015), birth mothers in our study showed large
prenatal increases in T throughout pregnancy. Further, our findings
regarding individual differences in prenatal T are consistent with the
idea that lower T levels promote greater nurturance and more engaged
caregiving: Birth mothers with lower average prenatal T levels reported
feeling more postpartum parenting self-efficacy and doing more post-
partum baby care compared to their partners. These effects also ex-
tended to female partners (non-birth mothers), such that when birth
mothers had lower prenatal T, their partners reported providing more
postpartum parenting support and feeling greater relationship com-
mitment.
We did not observe prenatal changes in T among non-birth mothers.

These findings stand in contrast to those observed in our sample of
expectant fathers, which revealed relatively small but reliable prenatal
declines in T (Edelstein et al., 2015). Hormone changes in expectant
fathers are thought to be driven by men's investment in their relation-
ship with their partner and/or child (Kuo et al., 2018; Gettler et al.,
2011a); however, very few studies have directly tested this hypothesis.
We do not have any a priori reasons to expect that lesbian non-birth
mothers would differ from fathers in investment, but it is possible that
there were ceiling effects in our sample such that our participants
tended to be fairly financially secure and high-functioning. Such issues
could have attenuated any changes that we might have otherwise ex-
pected in women's T. A related possibility is that, because having a child
generally requires more planning and effort (i.e., investment) for les-
bian versus heterosexual couples (Brewster et al., 2014), by the time

lesbian couples enrolled in our study they may have been more invested
in the relationship and/or becoming parents compared to a sample of
heterosexual couples at the same point in this process. Future research
that begins before couples decide to become parents might therefore be
particularly helpful in elucidating any hormone changes that occur
throughout the entire transition to parenthood.
It is also possible that, given women's lower average baseline T le-

vels compared to men, our sample size was insufficiently powered to
detect any small changes that may have occurred. However, it is worth
noting that other research using similar sample sizes and methods have
successfully detected within-person changes in T over time (e.g.,
Hamilton and Meston, 2010; Garcia et al., 2015). For instance, T in-
creases were found in a sample of 15 women in long distance re-
lationships the day before they were to see their partners and the day
after sexual activity (Hamilton and Meston, 2010). In another study,
researchers measured changes in salivary T from 19 women before and
after exposure to sexual activity and found that women, on average,
showed increases in T after watching or engaging in sexual activity
(Garcia et al., 2015). These studies suggest that we would be able to
detect changes given our similar sample size, and further, our study
included multiple assessments of T, which increased power for our
analyses across the prenatal period.
Although we did not detect prenatal changes in T among non-birth

mothers, our findings regarding their average T levels were consistent
with those for birth mothers and with the idea that lower T supports
nurturant relationships: Non-birth mothers with lower prenatal T re-
ported higher postpartum relationship satisfaction, commitment, and
investment; birth mothers similarly reported being more satisfied with
their relationships and more overprotective of their infants to the extent
that their non-pregnant partner had lower average T. Further, non-birth

Table 4
Multilevel model showing associations between prenatal testosterone and postpartum relationship outcomes.

Birth mothers Non-birth mothers

Estimate (SE) t ratio Estimate (SE) t ratio

Satisfaction
Intercept 47.04 2.70 17.43⁎⁎⁎ 29.24⁎⁎ 1.30 22.42⁎⁎⁎

Week of first session −1.10 0.97 −1.14 −0.07 0.47 −0.15
Duration of study participation −0.33 0.83 −0.39 0.47 0.40 1.15
Actor satisfaction 3.12 2.75 1.13 −2.35 1.06 −2.22⁎

Partner satisfaction 0.22 2.34 0.09 −2.32 1.27 −1.82+

Week of pregnancy 1.93 0.38 5.07⁎⁎⁎ 0.03 0.18 0.18
Week x actor satisfaction 0.17 0.35 0.48 0.16 0.15 1.04
Week x partner satisfaction 0.28 0.33 0.83 −0.11 0.16 −0.71

Commitment
Intercept 49.68 2.65 18.75⁎⁎⁎ 30.06 1.42 21.13⁎⁎⁎

Week of first session −0.75 0.83 −0.90 −0.65 0.45 −1.46
Duration of study participation −0.29 0.70 −0.41 −0.13 0.38 −0.34
Actor commitment −40.34 19.78 −2.04⁎ −12.45 2.82 −4.41⁎⁎⁎

Partner commitment −22.46 5.26 −4.27⁎⁎⁎ −17.83 10.62 −1.68
Week of pregnancy 2.08 0.36 5.75⁎⁎⁎ 0.07 0.19 0.38
Week x actor commitment −1.02 2.52 −0.40 0.41 0.52 0.79
Week x partner commitment −1.64 0.96 −1.70 −0.14 1.35 −0.10

Investment
Intercept 47.75 2.77 17.27⁎⁎⁎ 28.97 1.42 20.45⁎⁎⁎

Week of first session −0.55 1.02 −0.54 0.20 0.53 0.39
Duration of study participation −0.31 0.84 −0.37 0.44 0.44 1.00
Actor investment −6.79 4.95 −1.37 −4.86 2.05 −2.37⁎

Partner investment −6.14 4.37 −1.40 5.48 2.64 2.08⁎

Week of pregnancy 2.00 0.38 5.25⁎⁎⁎ 0.04 0.19 0.20
Week x actor investment −0.40 0.62 −0.64 0.06 0.27 0.20
Week x partner investment −0.07 0.58 −0.12 −0.26 0.32 −0.80

Note. N = 50 individuals. Estimates are unstandardized regression coefficients.
+ p = .08.
⁎ p < .05.
⁎⁎ p < .01.
⁎⁎⁎ p < .001.
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mothers with lower prenatal T reported receiving more postpartum
parenting support. We also observed a positive but not statistically
significant within-couple correlation in average T levels, as we did in
our sample of heterosexual couples (Edelstein et al., 2015; see also
Booth et al., 2005). Such correlations suggest an interdependence in
average hormone levels, despite differences in hormone trajectories
over time.
Taken together, our findings revealed that, in both expectant mo-

thers and their female partners, lower average prenatal T was asso-
ciated with more positive postpartum parenting and relationship out-
comes. These findings are consistent with theory and research
suggesting that lower T may support nurturant relationships by pro-
moting caregiving behavior and directing attention away from alter-
native sexual partners (van Anders et al., 2011; Roney and Gettler,
2015). Moreover, our findings are among the first to show that these
effects extend to lesbian couples, including non-pregnant women,
highlighting the potential generalizability of theorized T-mediated
tradeoffs in mating and parenting. However, other factors may have
also contributed to associations between prenatal T and postpartum
outcomes. For instance, T levels generally decline with age (Zumoff
et al., 1995), and relationship quality generally increases with age
(O'Meara and South, 2019). Although including age in our models did
not change any of our findings, and our sample was somewhat re-
stricted in age range, it is possible that characteristics of (relatively)
older versus younger couples contributed to the pattern of findings that
we observed. T is also generally negatively associated with BMI and
sleep quality, both of which are often impacted by the transition to
parenthood (Johnson et al., 1992; Mantzoros et al., 1996; Liu et al.,
2003). However, higher BMI and poorer sleep are generally related to
poorer relationship and parenting outcomes (e.g., Meltzer et al., 2011;
Lee et al., 2017), so these seem to be unlikely contributors to associa-
tions between T and postpartum outcomes in our study. Future research
might explore the contribution of other variables potentially associated
with both T levels and postpartum outcomes, such as the extent to
which new parents are engaged in work outside the home and the
availability of social support, to better understand the specificity of the
associations we observed in our sample.
It is also important to note that our findings diverge from those

obtained in our sample of heterosexual participants, in that the asso-
ciations we observed here were largely between average T levels—as
opposed to changes in T—and postpartum outcomes. The one exception
to this pattern was that birth mothers who showed smaller increases in
T reported more postpartum parenting self-efficacy. Perhaps trait-like
differences in average levels of T, rather than state-like T changes, are
more consistent predictors of nurturance and caregiving. In our pre-
vious work, prenatal changes in T were associated with both mothers'
and fathers' postpartum outcomes, although it is worth noting that
there were more correlates of these changes among fathers compared to
mothers (Edelstein et al., 2017). The fact that non-birth mothers did not
show changes in T during the prenatal period, on average, also likely
contributed to our largely null findings regarding T changes.
Also consistent with our previous work is our demonstration of

partner effects, such that when non-birth mothers had lower average
prenatal T levels, their pregnant partners reported more overprotective
behavior, and when birth mothers had lower average prenatal T levels,
their non-pregnant partners reported higher postpartum relationship
commitment. These findings, together with those obtained among
heterosexual couples (Edelstein et al., 2014; Edelstein et al., 2017)
suggests that lower T may contribute to the maintenance of ongoing
nurturant relationships for an individual as well as his or her partner.
However, we also found that, when birth mothers had lower average T
levels, their partners reported higher postpartum parenting hostility,
and when non-birth mothers had lower average T levels, their pregnant
partners reported lower relationship investment. The partner effect for
hostility is difficult to explain, in that this behavior is directed toward
the infant as opposed to the partner (whose T levels are associated with

this behavior). It is also worth noting that average levels of hostile
parenting behavior were extremely low and that hostility was positively
correlated within couples; perhaps these findings reflect some sort of
compensation, such that when birth mothers had lower T, and thus
were more involved in infant care, partners directed more hostility
toward the infant. The partner effect for relationship investment is also
difficult to explain given that lower average partner T has been asso-
ciated with higher relationship quality (Edelstein et al., 2014). Perhaps
lower average T levels are functional for new parents to shift their ef-
forts toward parenting, which might, however, result in reduced time
for couple intimacy and leisure. Given that many new parents experi-
ence declines in relationship functioning after the birth of their baby
(e.g., Mitnick et al., 2009; Doss and Rhoades, 2017), it would be in-
teresting to examine in future studies whether declines in relationship
quality are associated with increases in postpartum T.
Although many of the results reported here are consistent with our

previous findings in heterosexual couples (Edelstein et al., 2017), our
findings should nevertheless be considered in light of the unique
characteristics of our sample. Our participants were primarily Cauca-
sian and of relatively high socioeconomic status, which may have
limited individual differences in average hormone levels, changes in
hormones over time, and postpartum relationship and parenting ex-
periences. Although our sample is demographically similar to the larger
population of lesbian couples who have biological children (Wendland
et al., 1996), a more diverse sample—for instance with respect to in-
come, ethnicity, and/or age—may well yield larger associations be-
tween prenatal T and postpartum outcomes. Alternatively, insofar as
people with fewer financial and social resources may have more diffi-
culty coping with stressors, such as the transition to parenthood, it is
possible that external factors (e.g., quality of prenatal care) may be
more closely tied to postpartum outcomes than prenatal hormones in
more diverse samples. Future research might also examine samples of
second-time parents, single parents, adoptive parents, or those involved
with surrogacy, to assess the generalizability of T changes associated
with parenting.
Another limitation of the current report is our focus on only one

hormone. We also measured changes in cortisol, estradiol, and pro-
gesterone in our sample, and found expected increases in these hor-
mones among expectant birth mothers; however, as reported earlier, we
did not find changes in these hormones among non-birth mothers (see
Appendix). In our sample of heterosexual couples, fathers showed small
but reliable declines in T and estradiol throughout the prenatal period,
but they did not show any significant changes in cortisol or proges-
terone (Edelstein et al., 2015). Thus, our findings for non-birth mothers
differ specifically from fathers in changes in T and estradiol. Future
research with larger and more diverse samples might help to shed light
on these differences and any mechanisms that might support them.
A related and potentially interesting direction for future research

would be to examine the interaction of multiple hormones. For instance,
according to the Dual Hormone Hypothesis, the effects of T are most
evident when baseline cortisol is low (Mehta and Prasad, 2015). Thus,
we might expect stronger associations between T and postpartum out-
comes among those with lower cortisol levels. Along these lines, Gettler
et al. (2011b) found that T and cortisol tended to be co-downregulated
among men who were more focused on parenting versus mating. Future
studies might take this kind of multisystem approach—ideally utilizing
large samples with sufficient statistical power to detect not only
changes over time but also interactions among hormones—to better
understand neuroendocrine processes associated with the transition to
parenthood.
Another important limitation of our study design is that we did not

assess women's hormones postpartum. Expectant fathers continue to
show declines in T from the prenatal through the postpartum period, up
until at least three months after birth of their child (Berg and Wynne-
Edwards, 2001). Thus, it is possible that postpartum assessments of
non-birth mothers' T would in fact show changes as a function of
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parenthood. Further, both mothers and fathers may show some rebound
in T levels as children get older and parents are less intensively involved
with childcare. For instance, mothers with older children (3 years plus)
show higher T compared to mothers with younger infants (under
2–3 years; Kuzawa et al., 2010; Barrett et al., 2013). Future work that
follows lesbian mothers from early postpartum through children's first
few years of life would be especially helpful in understanding the
generalizability of hormone changes that occur throughout the entire
transition to parenthood.
Finally, concerns have been raised about using immunoassays,

which can inflate estimates in lower concentrations of T (Welker et al.,
2016). Future work should consider more highly powered hormone
measurement techniques, such as liquid chromatography tandem mass
spectrometry, which can more reliably and accurately detect differ-
ences in lower concentrations of T, such as those found in women
(Keevil et al., 2014), compared to the EIAs used in the current study.
Despite these limitations, our findings contribute to work on T and

nurturance in caregiving social contexts by suggesting that lower

average levels of prenatal T during the transition to parenthood are
functional in helping lesbian mothers prepare for parenting. Moreover,
our findings demonstrate the utility of assessing hormones both dya-
dically and over time. This work contributes to our understanding of the
generalizability of hormone-relationship links and underscores the
value of inclusivity in social neuroendocrinology research.
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Appendix A

Descriptive statistics for prenatal cortisol, progesterone, and estradiol by pregnancy status and time point.

Birth mother Non-birth mother Within-couple correlations

M (SD) M (SD) r

Cortisol (ng/dL)
Time 1 0.09 (0.08) 0.08 (0.08) 0.37
Time 2 0.12 (0.10) 0.07 (0.05) 0.06
Time 3 0.12 (0.09) 0.05 (0.05) 0.37
Time 4 0.18 (0.16) 0.06 (0.05) 0.50

Progesterone (pg/mL)
Time 1 823.75 (587.32) 88.22 (123.26) 0.36
Time 2 1225.70 (862.73) 123.47 (194.42) 0.60⁎⁎

Time 3 2509.05 (1729.58) 63.08 (54.41) 0.27
Time 4 2979.27 (1805.08) 78.56 (72.37) 0.06

Estradiol (ug/dL)
Time 1 11.17 (7.32) 2.01 (1.09) 0.28
Time 2 17.21 (7.56) 1.77 (0.94) 0.20
Time 3 27.57 (11.10) 1.55 (0.68) −0.02
Time 4 38.47 (13.63) 1.89 (0.92) −0.17

Note. N couples for Time 1 = 24, Time 2 = 24, Time 3 = 25, Time 4 = 15. Within-couple correlations conducted controlling for time of day.
⁎⁎ p < .01.
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