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evaluation of the included 12 studies allowed us to construct an overview of ToM

as oxytocin, mental health, and parental behavior. Four studies examined ToM

or prepregnancy measures. They reported no differences between groups measured
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ment style and ToM abilities in pregnant participants. Research findings regarding the
interaction of ToM with both parity and maternal attachment to the fetus are ambiv-
alent. Overall, research on this topic is scarce, limiting our ability to draw firm conclu-
sions and stressing the need for further research on this topic. This review presents
an overview of research findings on ToM and associated factors in pregnancy and

the postpartum period and discusses directions for future research.
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1 | INTRODUCTION who were investigated before and after pregnancy.! Comparisons

between the pattern of structural brain changes and cognitive neural
Pregnancy and parturition have a significant impact on both the brain networks showed the strongest overlap with regions recruited by The-
and behavior of new parents. Large fluxes of hormones take place dur- ory of Mind (ToM) tasks, such as the superior temporal sulcus and the
ing pregnancy and the early postpartum period, including dramatic inferior frontal gyrus, suggesting that ToM-related brain areas are
increases in sex steroid hormones, prolactin, and oxytocin. In addition, strongly altered during pregnancy.

substantial changes in brain structure have been observed in women
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ToM has been theorized to represent the “cognitive” route of
empathy, enabling inferences of others' thoughts, goals, or inten-
tions.2 ToM differs from affective empathy, which entails directly
sharing an observed persons' emotions.® ToM has been assessed by
various tasks and questionnaires. Meta-analyses present that different
ToM tasks lead to divergent brain responses, although there are some
core brain areas activated in ToM tasks, including temporoparietal
areas such as the superior temporal sulcus, inferior frontal gyrus, and
medial prefrontal cortex.*> The wide variety is likely due to the many
processes involved in ToM, such as memory, joint attention, complex
perceptual recognition (such as face and gaze processing), language,
executive functions (such as tracking of intentions and goals, and
moral reasoning), emotion processing-recognition, empathy, and
imitation.®

Neural modifications during pregnancy in ToM-related brain
areas suggests that pregnancy may be associated with changes in
ToM abilities. ToM represents an important component of parental
behavior,” which speculatively facilitates the new parents' interpre-
tation of subtle cues of the baby's mental state through facial and
non-verbal signals. This might offer an adaptive advantage for par-
ents to promote parent-infant bonding and to stimulate the devel-
opment of the child's own social cognitive functions.® Accordingly,
there are preliminary indications of facilitated processing of social
information in pregnant women, including enhanced emotion and
face recognition.” ! Previous studies have for instance shown that
brain regions involved in the ToM network respond when parents
are presented with infant stimuli.!? The described changes in ToM-
related brain regions during pregnancy elicit the question whether
there is a change in ToM-related behavior and brain response dur-
ing or after pregnancy. We therefore performed a systematic
search to review the available literature on ToM in relation to

pregnancy.

2 | METHODOLOGY

Original peer-reviewed research papers in English were obtained
without publication date restrictions. Four different electronic data-
bases (PubMed, PsychINFO, Embase, and Web of Science) were
used in order to cover the interdisciplinary nature of this topic. Broad
terminology for pregnancy and the postpartum period were used,
based on terms used in previous systematic reviews®® and by using
Mesh for medical synonyms of pregnancy and postpartum. Besides
“theory of mind”, we included “cognitive empathy”, since both these
terms are used to study “inferences of other's thoughts, goals, or
intentions”.

The searches were conducted on the July 4, 2022 using the
following search string: ((theory of mind [Title/Abstract]) OR (cogni-
tive empath* [Title/Abstract])) AND ((pregnan* [Title/Abstract]) OR
(antenatal [Title/Abstract]) OR (perinatal [Title/Abstract]) OR
(birth [Title/Abstract]) OR (birth-related [Title/Abstract]) OR (child-
bearing [Title/Abstract]) OR (childbearing [Title/Abstract]) OR
(postnatal [Title/Abstract]) OR (postpartum [Title/Abstract]) OR

(mother™ [Title/Abstract]) OR (maternal [Title/Abstract]) OR (parent*
[Title/Abstract]) OR (gestation* [Title/Abstract])).

To focus on the pregnancy and early postpartum period, studies
that involved parents during pregnancy and parents up to 12 months
postpartum were included. The Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA; prisma-statement.org)

model**

was used to follow the search process. Electronic searching
yielded 2462 records with 1406 articles after removing duplicates. In
addition, four records were identified through previous reviews. Titles
and abstracts of these articles were screened by two researchers
independently. Based on this screening, 69 articles were retained after
screening on title and abstract level. After whole-text screening by a
single researcher, 57 additional articles were excluded: seven because
the participant was not an expectant parent or postpartum,
26 because the measurements were later than 12 months postpartum,
11 because there was no ToM related measure and 13 because the
article was not an original research paper published in a peer-
reviewed journal. This resulted in 12 studies that were included in this
review. For an overview of the PRISMA chart, see Figure 1.

3 | RESULTS

In total, 12 studies have assessed ToM in parents during pregnancy or
the early postpartum period. These studies also addressed additional
related factors, including the role of oxytocin, parental behavior and
mental health in relation to ToM, which are also discussed in this
review. An overview of details from studies included in this systematic
review can be found in Table 1 and descriptions of measures of ToM

discussed in this section can be found in box 1.

3.1 | Changes in theory of mind across pregnancy
and the early postpartum period

Our search rendered four studies that have examined ToM during
pregnancy or in the early postpartum period in parents. Zhang et al.?2
compared ToM measured with the IRl questionnaire between early
postpartum and nulliparous women and found no significant differ-
ences on subscales of the IRI. Hoekzema et al.} compared ToM using
the subscores of the IRI of first-time mothers before and after preg-
nancy, of first-time fathers before and after their partner's pregnancy,
and of women and men who remained nulliparous during the study.
They did not find any difference between the pre- and post-
pregnancy scores of the IRl in these groups. Gémez-Carvajal et al.2®
also found no differences on subscales of the IRI between early post-
partum parents, both men and women combined, and non-parents.

In contrast, when using an experimental task for measuring ToM,
Hodges et al.Xé found a difference between early postpartum women
and nulliparous women. Specifically, while they observed no differ-
ences between groups (i.e., pregnant, new mothers, and nulliparous
women) in their first measure of empathic accuracy (i.e., writing down

what the target was thinking at certain points during the video), the
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second measure of empathic accuracy (the MAQ scores) showed that
nulliparous women were less accurate than early postpartum women.
Notably, pregnant women did not differ significantly from early post-
partum women. The authors further differentiated between stereo-
type accuracy (i.e., the extent to which a perceiver's guess accurately
represented how early postpartum women generally respond to this
questionnaire), and differential accuracy (i.e., the perceiver's ability to
guess how the target would respond in ways that deviated from the
prototype). The advantage of early postpartum women over nullipa-
rous women appeared to be entirely due to their stereotype accuracy.
Lastly, the researchers assessed how similar the answers of perceivers
and targets were and showed that the perceivers' answers on the
MAQ significantly predicted the targets' answers to the MAQ. The
authors conclude that early postpartum women project their own
feelings to other postpartum women, which leads to the higher accu-
racy in guessing their response.

In summary, although subjective self-report measures of ToM assessed
with the IRl do not show any effects of pregnancy, an experimental task to
measure ToM does show increased empathic accuracy in early postpartum
women compared to nulliparous women. In addition, pregnant women did

not differ significantly from early postpartum women.

3.2 | Oxytocin

In this systematic review, two papers, one following women through
gestation and the early postpartum period and the other including
expectant fathers, indicated an association between ToM and oxyto-

cin. In the study of MacKinnon et al.?*

oxytocin levels of pregnant
women were assessed at 12-14 weeks of gestation, 32-34 weeks of
gestation, and 7-9 weeks postpartum. ToM was assessed only during
the last visit with the RMET. Only oxytocin levels at 32-34 weeks of
gestation were significantly positively correlated with performance on
the RMET task postpartum. In addition, path analyses revealed a sta-
tistically significant direct path from oxytocin at 32-34 weeks of ges-
tation to ToM postpartum, while controlling for confounding variables
(i.e., anxiety, prenatal psychosocial risk, education, and parity).

1.24 also showed both a negative cor-

The study of MacKinnon et a
relation between oxytocin levels and parity in late gestation and a
negative correlation between parity and ToM. They concluded that
the more children a mother has, the lower her levels of oxytocin dur-
ing the third trimester and the poorer her ToM performance postpar-
tum. This is in contrast with a study by Zimerman & Doan?® that did
not find a difference in ToM measured with the IRI between three
groups of pregnant women: women expecting a first child, women
expecting a second child while having a healthy first child, and women
expecting a second child while having a first child with Down syn-
drome. Oxytocin and ToM were assessed in expectant fathers by Car-
denas et al.?® with a Why-How task during a functional Magnetic
Resonance Imaging (fMRI) scan. Higher levels of oxytocin predicted
greater signal change during ToM processing in the inferior parietal
lobule. In addition, oxytocin was associated with brain responses dur-

ing the ToM processing in the dorsolateral prefrontal cortex.
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FIGURE 1 PRISMA flowchart.

Overall, research suggests that ToM during pregnancy and the
early postpartum period in both mothers and fathers is associated
with oxytocin levels. Specifically, higher oxytocin levels in late preg-
nancy relate to better ToM performance after birth in mothers.
Results regarding changes in abilities in ToM and parity are ambiva-
lent. In fathers, the strength of ToM-related brain activation was
dependent on their oxytocin levels during the pregnancy of their

partner.

3.3 | Parental behavior
Since ToM is considered to be an important component of parental
behavior, several studies have examined the link between parental
behavior and ToM in pregnant and early postpartum parents.

In pregnant participants, Zimerman and Doan?® observed a posi-

tive correlation between the fantasy subscale of the IRl with a
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(Continued)

TABLE 1

ToM outcome

Education

Mean + SD Age

26.5+2.0

Population

Year ToM measure

First Author

15.6 + 0.6 educational years

22 nulliparous women

(range 24-32)

No significant differences between groups,

30.6 (range 3 only grade school; 10 high

A total of 171 women expecting a

IRI

2004

Zimerman &

frequency of attachment behaviors and feelings. A
subscale of the Maternal Antenatal Attachment
Scale, was correlated with cognitive empathy
subscales of the IRl in second-time mothers.

20-41.4) school; 14 university or

first child, mean gestational week
30.3 (between 12 and 39 weeks)

Doan®?

college; 105 undergraduate
degree; 38 graduate degree

One high school; 5 college/

34.2 (range

50 women expecting a child with a

university; 35 undergraduate

degree; 9 graduate

27-41.9)

typically developed child as a first

child, mean gestational week 31.3
(between 12 and 39 weeks)

35.7 (range One high school; 5 college/

12 women expecting a second child

university; 3 undergraduate

degree; 3 graduate

28-41.9)

mean gestational week 26.3

(between 12 and 38 weeks) while

having a child with Down

syndrome

Abbreviations: FPT, faux pas test; IRI, interpersonal reactivity index; RMET, reading the mind in the eyes task.

van 't HOF et AL

subscale of fetal attachment for second-time pregnant women, who
had a first child with Down syndrome. Additionally, the perspective-
taking subscale of the IRI positively correlated with a subscale of fetal
attachment in second-time mothers, irrespective of the health status
of the first child, but not in first-time mothers. Another form of mater-
nal caregiving that already occurs during pregnancy are changes in
behavior motivated by concerns about the health of the unborn baby.

Massey et al.?”

examined ToM ability with the RMET in pregnant par-
ticipants who were smoking before pregnancy and compared results
for women who did or did not quit smoking during pregnancy. Results
show that cognitive empathy did not show direct nor interactive
effects on smoking cessation.

.28 measured the level of

In early postpartum women, Barr et a
frustration when they were listening to prolonged baby cries in com-
bination with measures of ToM as extracted from the IRI. They did
not find any correlation between the amount of frustration and ToM.
The authors suggest this might be because the compelling nature of
prolonged inconsolable crying is salient regardless of individual differ-

1.2* compared women who

ences in ToM. In addition, MacKinnon et a
were breastfeeding to women who were not and did not find any dif-
ferences in ToM ability. When coding the mothers' behavior during
interaction with their two-month-old babies on four dimensions (sen-
sitivity, intrusiveness, remoteness, and depression-related behaviors),
they showed that higher scores on the RMET in the early postpartum
period were associated with less remote and less depressive behavior.
Path analyses showed significant direct paths from ToM to remote
and depressive maternal behavior.

In fathers, signal change in the bilateral dorsolateral prefrontal
cortex and right posterior hippocampal gyrus during the Why-How
task 3 months before their baby was born predicted parental attune-
ment (i.e.,, the responsiveness to in-the-moment infant cues) at
3 months postpartum.?® The authors suggest that more attuned par-
enting may require more competent mentalizing abilities, since the
parents need to read infant cues rather than follow certain routines.

In summary, studies indicate a role of ToM in different types of
parental behavior. During pregnancy, fetal attachment is correlated to
self-reported ToM, but only in second-time mothers. ToM ability was
correlated with depressive and remote maternal behavior in early
postpartum women. In expectant fathers, brain response during ToM
tasks predicted paternal behavior later in their early postpartum

period.

3.4 | Other factors associated with ToM during
pregnancy and the early postpartum period

ToM is a complex ability that can be influenced by various factors
such as a person's mental health, education and experience. Factors
that might be related to ToM in pregnant and early postpartum par-
ents examined by studies included in this review will be discussed in
this section. Regarding mental health, Diop et al.?? found no differ-
ence between early postpartum women with and without a clinical

diagnosis of postpartum depression in ToM measured with the IRI,
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BOX 1 ToM measures
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ToM can be assessed in multiple ways, subjectively through questionnaires or more experimentally with behavioral tasks. Here, we will

explain measures used by studies discussed in this review:

The commonly used Interpersonal Reactivity Index (IRI) assesses four dimensions, of which the fantasy and perspective-taking
dimension make up a cognitive empathy subscale.'® The fantasy dimension measures the tendency of the participant to identify with
fictitious characters in books and movies, and the perspective-taking dimension assesses the tendency to take the psychological
point of view of others.

1.1 use a self-designed empathic accuracy task to assess empathic accuracy, defined as “the cognitive ability to accu-

Hodges et a
rately infer what someone is thinking or feeling”, which closely resembles definitions of ToM. In their experiment, early postpartum
women, labeled as “targets”, were asked to describe their experience of new motherhood on videotape. After, the targets watched
their own video and were asked to stop the videotape at moments during the interview when they remembered having a compelling
thought. They were also asked to complete the Maternal Attitudes Questionnaire (MAQ). Subsequently, three new groups (early
postpartum, pregnant and nulliparous women), labeled as “perceivers”, were asked to watch the videos of the targets. Each video
was stopped by the experimenter at the same moments that the target stopped the video and the perceivers were asked to write
down their best guess about what the target was thinking. Afterwards, the perceivers also completed the MAQ. Similarity in answers
between targets and perceivers were used to assess empathic accuracy.

One of the most widely used paradigms to assess ToM is the Reading the Mind in the Eyes Test (RMET). In this task, participants are
presented with images of adult eyes and asked to choose one of four words that they feel best describes what the person in the pic-
ture is thinking or feeling as quickly as possible.l”

During the Why-How task, participants are presented with photographs of common hand actions or facial expressions followed by
“Why” and “How” questions.'® The Why is associated with ToM, and the How with action perception. The contrast of Why over
How is used as a measure of ToM.

The Faux Pas Test consists of 10 stories containing social faux pas (an embarrassing or tactless act or remark in a social situation)
and 10 control stories.'? After each story, participants are asked to answer false belief and faux pas detection questions, used to
score the cognitive component of ToM, and affective questions, used to score the affective component of ToM.

The Bowler Coat Story is a second-order false belief task. A story is read aloud to participants who have to answer questions about
what one character thinks and another character believes.2°

The Frith-Happé Animations task requires mental states to explain the interaction between two triangles in a short, silent

animation.?*

1.%° admin-

RMET performance, and Faux Pas Test outcomes. Rigby et a
istered a battery of ToM tasks (i.e., the Bowler Coat Story, RMET, and a
Frith-Happé Animations task) to postpartum women suffering from dif-
ferent severe, chronic mental illnesses (i.e., bipolar affective disorder,
schizo-affective disorder, schizophrenia, depression, and anxiety). When
comparing the different diagnostic groups on ToM variables, they found
no significant differences between those groups. Additionally, they
filmed the mothers when playing with their child and coded the videos
for maternal sensitivity. In all groups, only the performance on the Frith-
Happé Animation task positively correlated with maternal sensitivity.
Another factor that may influence ToM during pregnancy is the
experience of traumatic events. MacKinnon et al.?* assessed maternal
prenatal psychosocial risk (i.e., history of physical/sexual abuse, his-
tory of depression, marital quality, availability of support, and stressful
life events) during 32-34 weeks of gestation with self-report on the
Antenatal Risk Questionnaire. They showed that higher psychosocial
risk was correlated with higher performance on the RMET. In contrast,

Yildiz Inanici et al.3!

used the Childhood Trauma Questionnaire to
divide pregnant participants in an abused and non-abused group. They
found no significant differences in correct answers on the RMET
between groups, nor a correlation between correct answers and self-
efficacy (assessed with The Parental Self Efficacy Questionnaire). They
did, however, present a negative correlation between RMET perfor-
mance and the anxious preoccupied attachment score (i.e., attachment
of the pregnant women with their own parents) of the pregnant partici-
pants. This score is one of four attachment styles assessed with the
Relationships Questionnaire. Note that these attachment styles are not
indicators of general anxiety. Mackinnon et al.?* assessed general anxi-
ety and prenatal worry, but these were not significant predictors for
ToM ability in early postpartum women. They do show a positive corre-
lation between years of education and ToM in early postpartum
women. Furthermore, years of education were the only predictor to
approach significance for remote and depressive maternal behavior

observed during the mother-child interaction 2 months postpartum.
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In short, studies included in this review present no difference in
ToM abilities between women with and without a postpartum depres-
sion and also no differences between different types of severe mental
iliness in the early postpartum period. In women with severe mental
iliness in the early postpartum period, there was a relation between
maternal sensitivity and ToM, but only for one specific ToM task.
Other factors related to ToM were attachment style in pregnant
women and prenatal psychosocial risk, attachment style, and educa-

tion in early postpartum women.

4 | DISCUSSION

In this systematic review, we summarized studies that investigated
ToM changes during pregnancy and the early postpartum period. In
addition, we evaluated the potential influence of factors such as oxyto-
cin, mental health, history of trauma, education, and attachment on
ToM. Only four studies have compared ToM ability between parents
and nulliparous individuals, using either a subscale of a questionnaire or
an experimental approach examining empathic accuracy. Self-reported
measures of ToM did not show any differences between pregnant
women or early postpartum men and women compared to measures
before pregnancy or a nulliparous group.t???® An experimental
approach did, however, suggest improved ToM abilities in pregnant/
early postpartum women in comparison to nulliparous women.*®

This discrepancy between self-reported and experimental mea-
sures of ToM has also been presented by other studies.*? For
instance, studies have shown very small positive correlations between

32-34 or differences

the IRI and ToM experimental approaches
between groups restricted to one dimension of the cognitive empathy
subscale of the IRl and experimental ToM measures.®3** This is in line
with results of a recent meta-analysis indicating that self-report scores
for cognitive empathy account for approximately 1% of the variance
in behavioral cognitive empathy assessment.>> The findings in this
systematic review point to an increased ability of ToM in the peripar-
tum period that is only detected by means of experimental ToM tasks
but is not perceived by parents themselves when assessed with self-
report measures. It should be noted that research on this topic is
scarce, with only four studies with small samples having incorporated
a measure of ToM in the perinatal period, and our conclusions are
thus based on relatively little data. Future studies should examine
ToM using experimental and self-report measures in larger samples of
pregnant or postpartum participants. Furthermore, to date, no neuro-
imaging studies have been performed involving ToM-based tasks to
examine potential changes in the neural substrates of ToM during the
peripartum period. The application of social cognitive fMRI tasks in
combination with other measures of ToM could potentially further
elucidate potential peripartum changes in ToM performance or
ToM-related brain activity.

The one study using an experimental approach®® showed that
early postpartum women have a higher empathic accuracy when pre-
dicting other early postpartum women's state of mind. Based on this

finding, the authors suggest that personal experience may make one

more familiar with a certain experience, leading to higher cognitive
accuracy on tasks focusing on that specific experience. However, it
should be noted that early postpartum women did not significantly
outscore pregnant women, who have not yet experienced the early
postpartum attitudes primarily measured by the used self-report mea-
sure. This suggests that the degree of familiarity with the experience
does not represent the sole factor underlying the observed difference
in empathic accuracy. Other processes, such as fluctuating hormones
and changes in the brain during pregnancy might influence changes in
ToM during pregnancy and the postpartum period.

Previous studies have shown a strong link between oxytocin and
ToM abilities. For example, intranasal administration of oxytocin
improved performance on the RMET in healthy males®® and males
with autism spectrum disorder.3” A role of oxytocin in ToM is also
observed in studies included in this review, in both expectant
fathers?® and mothers.2* However, in women, only oxytocin during
late gestation, not during early gestation or in the early postpartum
period, was positively correlated with ToM in the early postpartum

period.?*

This correlation between oxytocin and ToM suggests that
the rise in oxytocin during late pregnancy might potentially contribute
to improvements in ToM. In addition, Mackinnon et al.2* found a neg-
ative relation between parity and oxytocin levels, which is in line with
previous studies showing lower increases of oxytocin in multiparous
compared to primiparous parents.>® However, Zimerman and Doan?®
present no differences in ToM between first- and second-time preg-
nant women. As highlighted above, significant differences in ToM
between first- and second-time pregnant women were found using an
experimental approach?* but not using a questionnaire.?> In addition,
fetal attachment seems to be linked to ToM only in multiparous
women and not in primiparous women.?> This could potentially be
related to an increase in sensitivity due to the repeated experience of
pregnancy in multiparous women. In order to further unravel the rela-
tion between parity, oxytocin, fetal attachment and ToM future
research comparing primi- and multiparous (pregnant) participants is
needed.

Besides a link between oxytocin and ToM, previous research
has also shown an association between oxytocin and parental

behavior,®? 41

suggesting a potential relationship between oxytocin,
ToM, and parental behavior. In Mackinnon et al.?* maternal behavior
assessed in mother-infant interaction paradigms, specifically less
depressive and remote behavior, was found to positively correlate
with ToM ability. The authors propose a model where ToM is seen as
an intermediate between oxytocin and maternal behavior, although
they do not find a direct path between oxytocin and maternal behav-
ior. A follow-up study revealed that these indirect effects were pre-
sent even 2-3years postpartum.*? Although animal studies have
shown a direct path between oxytocin and parental behavior,*® the

findings by Mackinnon et al.?442

suggest more complex relationships
in humans. In humans, oxytocin during late gestation might help
to kickstart the ToM abilities that last until at least 2-3 years post-
partum, which in turn have an effect on parental behavior.

To further elucidate whether a possible change in ToM is linked

to pregnancy-related neurobiological changes or parenting behavior in
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general, it would be interesting to examine whether a change in ToM
ability also occurs in parents that do not undergo pregnancy. Although
the pronounced changes in brain structure as observed in primiparous
women across pregnancy have not been detected in parents who do
not undergo pregnancy,® other studies have observed both increases
and decreases in gray matter in a range of brain areas in fathers.**%°
Additionally, higher prenatal testosterone in fathers was linked to
greater activation in the brain during presentation of infant stimuli.*® In
addition, Abraham et al*” included primary caregiving mothers who
gave birth, primary caregiving fathers, and secondary caregiving fathers
in their study. They showed brain activation to infant stimuli that was
specific for the primary caregiving parent, whether it was the mother or
the father, but also brain activation specific to the mother. Another
study showed greater activity in limbic areas when mothers were pre-
sented with infant videos, which positively correlated with oxytocin
levels, whereas fathers show greater activity in social-cognitive cortical
areas that positively correlated with vasopressin levels.*® In line with
these results, another study included in this review found that ToM
ability can function as a predictor for parenting styles in expectant
fathers.2® These findings suggest that ToM is important in parenting in
fathers as well, although they do not provide insights into the timing of
these potential changes. Together, these studies show that both par-
ents that do and do not go through pregnancy undergo neurobiological
and hormonal changes when becoming parents, which might be linked
to ToM ability, although there are clear differences in the extent, type,
and onset of these changes and the brain regions involved.

In individuals suffering from depression, a recent meta-analysis
presented small to moderate impairments in ToM.*’ Diop et al.?’
however, found no differences between women with and without
postpartum depression on different measures of ToM. This might
point to a difference between depression and postpartum depression
in terms of the degree of ToM impairment. Untangling differences in
ToM ability in both major depression outside the peripartum period
and postpartum depression specifically could increase our under-
standing of the similarities and differences between these types of
depression.>®

Studies included in this review present several other factors that
might be related to ToM within the pregnant or early postpartum pop-
ulation. Of the four attachment styles reported by pregnant women,
the anxious preoccupied attachment style was negatively correlated
with ToM.3? This is in line with previous work showing a relationship
between RMET performance and attachment-related anxiety.>!
Results regarding the relation between a history of traumatic experi-
ences and ToM are less straightforward. Mackinnon et al.?* found a
positive correlation between prenatal psychosocial risk and ToM abili-

1.3% observed no differ-

ties postpartum, whereas Yildiz Inanici et a
ences between an abused and a non-abused group on ToM. Both
findings are surprising in light of previous research, as a previous
study showed that women with PTSD-related childhood trauma
respond slower on the RMET>2 but only during emotionally salient
mental states and not in neutral mental states. This might reflect the
emotional stimuli being overwhelming or distracting. Based on this,

one would expect a negative correlation between psychosocial risk

D Wi LEy- Lo

and ToM ability but Mackinnon et al.?* found a positive correlation. It
should be noted that in this study psychosocial risk was measured
with a questionnaire tackling a variety of different factors: history of
physical/sexual abuse, history of depression, marital quality, availabil-
ity of support, and stressful life events. To further elucidate which of
these factors are the driving force of the positive correlation with
ToM, future research should investigate these factors separately. In
addition, these differences in ToM found between women with and
without childhood trauma®? are in contrast with findings of Yildiz
Inanici et al.3! An important difference between these studies is that
Yildiz Inanici et al.3* included healthy pregnant women who were clas-
sified as abused based on a questionnaire, whereas other studies
enrolled clinically diagnosed groups. Future research on ToM could
therefore benefit from including women with a clinical diagnosis to
further elucidate possible deficits in ToM due to a history of trauma.
Furthermore, ToM tasks differ in their level of difficulty and the
education and/or intelligence level of the participants may therefore
play an important role in their performance on the tasks. Indeed, pre-
vious studies have shown a link between intelligence and ToM.>54
Studies in children, for example, have shown a negative correlation
between fluid intelligence and RMET performance.>® In adults, emo-
tional intelligence was significantly positively correlated with Faux Pas
Test performance, but not with RMET performance.>* The study by

Mackinnon et al.2*

also presents a significant positive correlation
between years of education and ToM ability in early postpartum
women. An overview of the level of education of participants included
in studies discussed in this review is presented in Table 1, showing rel-
atively highly educated participants overall. Besides differences in
level of complexity, different ToM tasks also assess particular aspects
of ToM. For instance, the Frith-Happé Animation task is focused on
“detecting” mental states whereas the RMET focuses more on
“decoding”. Meta-analytic work also points to brain responses that
differ based on the employed ToM task.*° Both the difference in
complexity of ToM tasks and as well as the different aspects targeted
in ToM tasks might lead to substantial variance in outcomes. Future
research could therefore benefit from including a measure of educa-
tion as well as a battery of basic (e.g., Frith-Happé Animation task or
RMET) and more complex tasks (e.g., Faux Pas Test).

5 | LIMITATIONS

The results of this review should be interpreted with caution due to
certain limitations. Notably, the majority of studies included highly
educated participants, potentially confounding the results as educa-
tion may influence ToM ability.?4535% Furthermore, the search strat-
egy was restricted to articles published in the English language,
thereby potentially excluding relevant studies and curtailing the gen-
eralizability of the conclusions drawn from this review.

Overall, the studies exhibit several methodological limitations that
limit the ability to draw definitive conclusions. Most studies lacked a
control group or longitudinal design and were based on small sample

sizes. There are only four studies that include either a measure of
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ToM before the peripartum period or had a control group. Among
these, three studies used self-reported questionnaires, which accord-
ing to a recent meta-analysis, may not accurately capture actual
changes in ToM ability.>> The one study that applied an experimental
paradigm used a non-validated paradigm aimed at measuring empathic
accuracy, which is conceptually similar but distinct from ToM. Conse-
quently, it is not possible to state that ToM abilities change in the

peripartum period based on these findings.

6 | CONCLUSION

To conclude, the limited research conducted on the subject indicates
that there are no differences in ToM abilities between individuals who
are parents and those who are not, as measured through the use of a
guestionnaire. However, the one study using an experimental approach
suggests an enhanced ToM ability during pregnancy and in the postpar-
tum period. Future research should focus on examining the impact of
pregnancy and parenthood on ToM abilities by applying both ToM
experimental tasks and questionnaires in larger cohorts. Furthermore,
the application of ToM-based fMRI tasks would be beneficial in explor-
ing potential peripartum changes in the neural substrates of ToM.

This review additionally highlights the intriguing relationships
between ToM and related constructs and identifies areas of research
that require further investigation. Specifically, oxytocin might serve as a
mediator between ToM and certain parental behavior.2* Some findings
also point to a relationship between maternal ToM and parity, as well
as to maternal attachment to the fetus, but these results remain ambiv-
alent.2*2> Associations between ToM and parental behavior do not
seem to be restricted to parents who have undergone pregnancy,?®
indicating potential involvement of ToM in parental behavior. Although
no direct link between postpartum depression and ToM was observed,
studies indicate an association between ToM abilities and depressive
and remote maternal behavior, as well as anxious attachment style, in
pregnant participants.

While important first steps have been taken to unravel the
potential impact of becoming a parent on ToM, further research is
needed. A multidisciplinary approach combining experimental tasks,
self-report, and neurobiological measures, such as neuroimaging
and hormonal measures, could help to further elucidate the complex

construct of ToM in relation to pregnancy and parenthood.
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