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Abstract Although the transition to menopause represents a
period of risk for depressive symptoms, there is little research
into personality or trait-like factors that may confer vulnera-
bility to depression during the transition to menopause. This
study investigated whether the personality trait of self-
criticism moderated the effects of irritability on depressive
symptoms in women transitioning to menopause and whether
these effects were mediated by lower levels of emotional
regulation. Participants were 376 women, of whom 157 had
entered the transition phase to menopause. These women in
the transition phase completed measures of self-criticism,
irritable mood, emotional regulation, and depressive symp-
toms. All analyses controlled for attitudes toward menopause
and somatic symptoms. Moderated mediation regression anal-
yses showed that higher levels of irritability were associated
with poorer emotional regulation in highly self-critical wom-
en, but not in less self-critical women, and poorer emotional
regulation was, in turn, related to higher levels depressive
symptoms. Findings suggest that the transition to menopause
may represent an especially vulnerable period for women with
high levels of self-criticism. Although irritability is transitory
for most women, for women who are highly self-critical,
irritability may tax their ability to self-regulate and lead to
more encompassing symptoms of depression.
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Menopause is a natural occurrence that nearly all women
experience during midlife. Menopause refers to the natural
cessation of menstruation and marks the end of a woman’s

reproductive phase. The approximately 4-year phase leading
up to menopause, referred to as the menopausal transition
(MT) or peri-menopause, is characterized by widely fluctuat-
ing and declining hormonal levels. Awoman is considered to
have entered the transition from the reproductive to the non-
reproductive phase of life when rising follicle stimulating
hormone (FSH) concentration results in observable changes
in her menstrual cycle (Soules et al. 2001). The phase coin-
cides with midlife, a period which may be characterized by
emotional turmoil (Wilk and Kirk 1995). Thus, the transition
to menopause has been portrayed as a period of great emo-
tional vulnerability (e.g., Freeman et al. 2006). Recent inves-
tigations indicate that although there may be some women
who develop depression during the menopausal transition
(Avis et al. 1994; Bromberger et al. 2001; Freeman et al.
2004; Hunter 1992; Maartens et al. 2002), a much more
prevalent concern among women is an increase in irritable
mood (Baram 2005; Born 2004; Bromberger et al. 2003;
Powell 1996). Evidence stemming from research unrelated
to menopause indicates that irritability and depression are
distinct mood conditions (e.g., Born and Steiner 1999). Fur-
thermore, various researchers have proposed that irritable
mood is a prodrome of full-blown depression (e.g., Fava and
Tossani 2007), especially if other vulnerability factors, such as
maladaptive personality traits (Blatt 2004; Blatt and Zuroff
1992), are involved. The overarching objective of this study
was to examine factors that are related to higher levels of
depressive symptoms and to identify women at risk for de-
pressive symptoms during the transition to menopause.

Emotional regulation during the transition to menopause

The inability to effectively regulate mood and emotion can
compromise many aspects of an individual’s life and lead to a
cascade of stressors and psychological difficulties. Difficulties
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with mood and emotion and deficits in regulating such states
have been implicated in up to 75 % of disorders listed in the
Diagnostic and Statistical Manual of Mental Disorders, 4th
edn. (DSM-IV, Werner and Gross 2010) including depression
(Gross and Munoz 1995). Emotional regulation involves “the
extrinsic and intrinsic processes responsible for monitoring,
evaluating, and modifying emotional reactions, especially
their intensive and temporal features, to accomplish one’s
goals” (Thompson 1994, p. 27–28). However, this resource
is limited and, if consumed but not replenished, it will result in
ego depletion (Baumeister et al. 1998) and contribute to a type
of self-regulation failure referred to as under-regulation
(Baumeister and Heatherton 1996). Under-regulation is
reflected in behavior (e.g., individual has difficulty staying
on task and engaging in goal-directed behavior), affect (e.g.,
individual has difficulty modulating negative emotions), and
cognitive activity (e.g., individual has difficulty concentrating
or ‘resisting’ maladaptive cognitions). The limited-resource
model of self-regulation has been used to explain why people
succumb to temptation when feeling distressed (Tice et al.
2001), and there is a large body of research on the role of self-
regulation in psychopathology including depression
(Baumeister et al. 2007; Strauman 2002).

For instance, participants with a history of depression
reported more difficulties in emotional regulation than a
matched, never-depressed group (Ehring et al. 2008). They
also showed impaired ability to access strategies deemed
effective and reported more difficulties with goal-directed
behavior when upset (Ehring et al. 2008). Lastly, Vujanovic
et al. (2008) reported a positive association between difficul-
ties in emotional regulation and anhedonic depressive symp-
toms among a sample of young adults. Emotional regulation
may therefore be an important predictor of depressive symp-
toms during the transition to menopause.

Irritability and depression during the transition
to menopause

Although evidence is somewhat mixed, and studies show that
the majority of women do not develop severe mood distur-
bances as they traverse to menopause, research has generally
confirmed that this period as a whole is associated with
increased depressive symptoms. For instance, depressive
symptoms increase from pre-menopause to peri-menopause
and from peri-menopause to post-menopause (Maartens et al.
2002), while other data show that depressive symptoms in-
crease during the menopausal transition (Avis et al. 1994;
Bromberger et al. 2001; Freeman et al. 2004; Hunter 1992)
and then improve after menopause (Freeman et al. 2004).
Freeman et al. (2006) found that clinically significant depres-
sive symptoms (CES-D scores≥16) were four times more
likely to occur, and a clinical diagnosis of depressive disorder

was 2.5 times more likely during the period of transition than
in pre-menopause. Schmidt et al. (2004) also reported that
compared with pre-menopause, the 24-month period sur-
rounding the final menstrual period (FMP, the menopause)
was associated with a 14-fold increased risk of episodes of
minor depression relative to the 31-year time period that
preceded the onset of the transition. Furthermore, although
prior depression has been reported as a significant, and even
the primary, risk factor for depression during the menopausal
transition (Freeman et al. 2004; Harlow et al. 2003; Hunter
1990), other data indicate that the risk for new onset of
depressed mood was elevated during the transition, even in
women with no history of prior depression (Freeman et al.
2006; Cohen et al. 2006; Schmidt et al. 2004).

While the transition to menopause appears to confer risk
for depression, others note that irritability is a more common
presenting mood complaint of women transitioning to meno-
pause (Baram 2005; Born 2004; Bromberger et al. 2003;
Powell 1996). Indeed, in the context of menopause, for up to
70 % of transitioning women, irritability rather than depres-
sion is their primary complaint (Born 2004). Although irrita-
bility is often a normal and transitory state, more prolonged or
excessive levels can have a negative impact on physical and
psychological health, can impair daily functioning, particular-
ly within the home (Hylan et al. 1999), and can cause friction
in interpersonal relationships (Born et al. 2002; Fava 1987;
Fava and Tossani 2007). Van Praag (1996a, b) note that there
is accumulating empirical evidence indicating that heightened
sensitivity to environmental stressors, which manifests as
irritability, may be the primary and initial experience of a
mood disturbance, whereas depression is secondary to such
dysregulation. For example, Fava et al. (1990) report that,
compared to a non-depressed control group, depressed outpa-
tient participants had at least one prodromal psychiatric symp-
tom 6 months prior to the onset of depressed mood and of the
full depressive syndrome. They reported that anxiety and
irritable mood were the most frequent prodromes (Fava et al.
1990), with others reporting similar findings (Iacoviello et al.
2010; Mahnert et al. 1997). Fava and Tossani (2007) proposed
that in the presence of other risk factors, these initial mood
symptoms increase the likelihood that a full-blown depressive
episode will develop.

The relationship between irritability, risk factors, and de-
pressive symptoms associated with the transition to meno-
pause may be understood through a vulnerability or diathe-
sis–stress model. Diathesis–stress models posit that although
stress may be an important factor in precipitating and main-
taining psychological disorders, it is especially potent in indi-
viduals with certain characteristics. A dual-vulnerability mod-
el (DVM), as proposed by Young and associates (1991), may
be specifically applicable to the development of depression
within the context of menopause. According to this model,
individuals most likely to develop the full syndrome of a
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disorder possess two distinct vulnerabilities, each giving rise
to a specific set of symptoms. The first is a biological vulner-
ability; in this case, the transition to menopause. This, in turn,
gives rise to the first set of symptoms; in this case, irritability.
These symptoms then act as stressors. In individuals who also
possess the second vulnerability, which is of a psychological
nature, these stressors then precipitate the second set of symp-
toms; in this case, depressive symptoms (Young et al. 1991).
In the context of this study, the psychological vulnerability
may implicate personality dispositions. The role of personality
vulnerability has been widely studied in relation to depression
(see Blatt 2004), but not as a factor that moderates the relation
between irritability, which has been shown to be prevalent in
the transition to menopause, emotional regulation, and depres-
sive outcomes. According to the DVM model, women at
increased risk for depression as they transition to menopause
should be those who possess both vulnerabilities.

Although several personality or cognitive factors have been
posited as risk factors for depression, one widely studied such
factor is the personality trait of self-criticism (Blatt 1974; Blatt
et al. 1997; Blatt and Shichman 1983; Blatt and Zuroff 1992).
According to this model, self-critical individuals “strive for
excessive achievement and perfection, are often highly com-
petitive and work hard” (Blatt and Zuroff 1992, p. 528), and
they “possess the basic wish to be acknowledged and
respected” (Vettese and Mongrain 2000, p. 610). Evidence
has generally confirmed that self-criticism confers risk for the
development of depression, both in the absence of and fol-
lowing stressors (for an extensive review, see Blatt 2004).
However, no research has examined whether it may increase
risk for depression during the transition to menopause, or
whether they may moderate the effects of irritability on de-
pression during this transition.

There is good reason to expect self-criticism to moderate
the effects of irritability on depression during the transition to
menopause. Self-criticism is associated with aspects of affec-
tive experience that underlie depressive disorders and dyspho-
ria. For example, individuals high in self-criticism experience
high levels of negative affect (Kopala-Sibley and Santor
2009; Kopala-Sibley et al. 2012) and low levels of positive
affect (Kopala-Sibley and Santor 2009). They experience
more persistent and frequent episodes of mood disturbances,
and their affective states are also more intense (Zuroff et al.
1999). Self-critical individuals experience ambivalence over
the expression of negative emotions (Mongrain and Zuroff
1994), which may then inhibit women’s emotional regulation
abilities when they become irritated.

Moreover, women high in self-criticism tend to react ag-
gressively and with overt manifestations of hostility in re-
sponse to conflict with others (Mongrain et al. 1998). As
Mongrain et al. (1998) note, although self-criticism is associ-
ated with the ability to express negative emotions, it also
seems to be associated with a greater sense of submissiveness,

which suggests that such individuals may feel incompetent
and disempowered. Such secondary negative emotions tend to
perpetuate and intensify emotional states. Taken together,
these characteristics suggest that emotional regulation abilities
may be impaired in these individuals and that self-criticism
may moderate the effects of irritability on depression in wom-
en during the transition to menopause.

Overview and hypotheses

This study examined predictors, moderators, and mediators of
depressive symptoms during the transition to menopause in a
sample of women who were classified as transitioning to
menopause (Sowers et al. 2000). Analyses also controlled
for the confounding effects of stress, women’s attitudes to-
ward menopause, and their levels of menopausal symptoms
and complaints, as these factors may impact depression during
the transition to menopause. First, we expected that irritability
would be associated with depressive symptoms during the
transition to menopause. Second, we expected the relationship
between irritability and depression to be stronger in highly
self-critical women. Third, we expected emotional regulation
to mediate the association between irritability and severity of
depressive symptoms in the context of the personality vulner-
ability factor of self-criticism. That is, we tested a mediated-
moderation model such that self-criticism moderated the rela-
tionship between irritability and emotional regulation, which,
in turn, was associated with depressive symptoms.

Methods

Participants

Participants were recruited through Craigslist and through
Interactive Tracking Systems Inc. (Itracks), which recruits
and supplies participants for online research. The study was
advertised as an examination of the role of personality on
health and well-being in adulthood. They were entered into a
lottery to win one of four cash prizes of $50 or $100 each.
Participants were 391 women. The sample was predominantly
Caucasian (90.6 %), and approximately 25 % of the sample
had a university degree. To be eligible, women had to be
fluent in English and have an intact uterus with at least one
ovary. Exclusionary criteria included current use of psycho-
tropic or hormonal medications including hormonal contra-
ceptives and hormone replacement therapy, pregnancy, or
breastfeeding, alcohol or drug abuse, and serious or chronic
medical or psychiatric conditions (e.g., cancer, diabetes, hy-
pothyroidism, and schizophrenia). Pre-screening questions
were administered to select women who met either of the
following two age and menopausal status combinations: (1)
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aged between 35 and 40 years, and meeting criteria for pre-
menopause (as defined below), or (2) aged between 47 and
60 years, and meeting criteria for any of the remaining three
menopausal stages.

There are no objective biological markers or indicators
with widely accepted cut-offs that can be used to define the
transition to menopause (NAMS 2010). According to Harsh
et al. (2009), the most reliable method combines plasma
gonadotropin levels, chronologic age, and menstrual cycle
characteristics. The present study used the most cost-
effective method for assessing stages of reproductive aging
which is based on menstrual bleeding patterns (Soules et al.
2001) and chronologic age (Bastian et al. 2003). Chronologic
age, though not a good marker of menopausal status, is
important to consider because cycle irregularity is not restrict-
ed to the transitioning period (Harsh et al. 2009) and, in
women younger than 40 years, may reflect a lifetime pattern
of variability rather than a changing endocrine environment
(Harlow et al. 2007). Also, as indicated by Bastian and
colleagues (2003), staging menopausal status in early to
mid-40s is challenging. Thus, in the present study, age was
used in conjunction with staging criteria (described below) to
categorize women into four groups.

Menopausal status was determined using a questionnaire,
adapted from the 22-item questionnaire used by Schleifer
(2003), that collected information on reproductive character-
istics (e.g., menstrual history and bleeding patterns, use of
hormonal preparations) and medical history. Items asked par-
ticipants about cycle regularity, date of last cycle, and four
mutually exclusive questions regarding participants’menstru-
al bleeding pattern in the preceding 12 months. Classification
was based on a widely used system established by the Study
of Women’s Health Across the Nation (SWAN, Sowers et al.
2000). Women were classified as follows: (1) pre-menopause:
menstrual cycles have been regular with no change in cycle
length; (2) early transition: menstruated in previous 3 months,
but experienced a change in frequency (more or less frequent
periods); (3) late transition: had a period in last 12 months, but
not in past 3 months; and (4) post-menopause: did not have a
menstrual period in the previous 12 months. Women were
included in the pre-menopause group if they met the relevant
criteria and were between the ages of 35 and 40 years. Based
on evidence that the median age of onset of the transition is
47.5 years (McKinlay et al. 1992), the age range for sampling
women in the menopause transition (early and late) and post-
menopause was restricted to those between the ages of 47 and
60 years.

The number of participants included in each of the groups
were as follows: (1) pre-menopause: 106, (2) early transition:
96, (3) late transition: 68, and (4) post-menopause: 121. As the
focus of this paper is on the transition to menopause, only
women in the early transition and late transition groups were
included in regression analyses, although differences in

irritability, self-criticism, and depressive symptoms are exam-
ined across all four groups. It is noted that, of the participants
who were still menstruating, the majority reported their pe-
riods as being regular (96 % of pre-menopause group), or that
they had been regular prior to entering the transition (92 % of
transition group).

Procedure

Measures

Demographics A total of nine items were used to collect
information on demographic variables such as age, education,
occupational status, marital status, ethnicity, and annual
household income.

Self-criticism The depressive experiences questionnaire
(DEQ, Blatt et al. 1976) is a widely used instrument designed
tomeasure individual differences in self-criticism. TheMcGill
revision (Santor et al. 1997a) is a unit-weighted revision of the
original DEQ. It consists of 48 of the original 66 items.
Participants respond by indicating their degree of agreement
to each item using a seven-point Likert scale from 1 (strongly
disagree) to 7 (strongly agree). Example items include “I set
my personal goals and standards as high as possible” and “I
have a difficult time accepting weakness in myself.” The self-
criticism scale of the McGill version was highly correlated
with the original DEQ self-criticism scale in a nonclinical
student sample (Santor et al. 1997b). The self-criticism scale
of the DEQ has shown retest reliability of 0.75 and 0.80 at 3
and 12 months, respectively (Zuroff et al. 1983; Zuroff et al.
1990), and displays retest stability even following stressful life
events (Zuroff et al. 1990). This scale also shows good internal
consistency and construct validity (Blatt et al. 1976; Mongrain
and Zuroff 1989; Zuroff and Mongrain 1987; Zuroff et al.
1990) and has been widely used as measures of personality–
vulnerability factors to depression and psychopathology (e.g.,
Abela et al. 2007; Abela and Taylor 2003; Abela et al. 2006;
for reviews, see Blatt 2004; Blatt and Zuroff 1992). The
revised scale shows adequate internal consistencies, with
Cronbach’s α ranging from 0.69 to 0.76 for self-criticism.
The revised version has been validated in clinical and non-
clinical populations (Santor et al. 1997b). In the present study,
the self-criticism scale showed a Cronbach’s alpha of 0.80 for
the combined sample and 0.76 for the transition sample.

Irritability Irritability was assessed using the self-rating ver-
sion of the Born–Steiner irritability scale (BSIS; Born et al.
2008). The BSIS is a self-report measure designed to assess
severity of state irritability specific to women. The scale
measures irritable mood as a unidimensional construct with
14 items that assess the following core symptoms of irritabil-
ity: (1) annoyance (e.g., “It took very little for things to bother
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me”); (2) anger (e.g., “I have been feeling mad”); (3) tension
(e.g., “I have been feeling ready to explode”); (4) hostile
behavior (e.g., “I have yelled at others”); and (5) sensitivity
(e.g., “I have been irritable when someone touched me”).
Participants use a four-point Likert scale from 1 (not at all)
to 4 (most or all of the time) to rate the extent to which the item
was experienced during a specified time frame. This scale
shows good internal consistency (α=0.93) and test–retest
reliability (r=0.70) over 21 days (Born et al. 2008). The
measure has good convergent validity as evidenced by the
significant correlations of the self-rated with observer-rated
ratings (Born et al. 2008). In the present study, Cronbach’s
alpha was 0.96 for both samples. In order to keep the time
frame consistent among all measures used in the study, par-
ticipants were required to indicate how they felt in the past
week.

Emotional regulation Emotional regulation was assessedwith
the difficulties in emotional regulation scale (DERS; Gratz
and Roemer 2004) by summing the goals (e.g., “When I’m
upset, I have difficulty concentrating”), impulse (e.g., “When
I’m upset, I lose control over my behaviors”), and strategy
(e.g., “When I’m upset, I believe that wallowing in it is all I
can do”) subscales. The DERS is a 36-item self-report mea-
sure designed to assess difficulties in emotional regulation.
These three subscales were combined based on their substan-
tial correlations as reported by Gratz and Roemer (r=0.61 and
0.62 for strategies with impulse and with goals, respectively,
and 0.50 between goals and impulse). Most statements begin
with the stem “When I’m upset…” Participants rate the degree
to which each statement provided applies to them using a five-
point Likert scale from 1 (almost never 0 to 10%) to 5 (almost
always 91 to 100 %). Ratings are summed to yield subscores
and, across subscores, to obtain a global score, with higher
scores indicating a greater degree of difficulty in regulating
emotion. The overall scale shows high internal consistency
(α=0.93) as well as test–retest reliability (α=0.88) over a
period of between 4 and 8 weeks (Gratz and Roemer 2004).
The DERS correlates with various measures of emotion dys-
regulation and avoidance, as well as various behavioral out-
comes related to emotional regulation deficits (Gratz and
Roemer 2004). In the present study, Cronbach’s α was 0.90
for both samples.

Depressive symptoms Depressive symptoms were assessed
using the beck depression inventory-II (BDI-II; Beck et al.
1996). The BDI-II is a widely used 21-item measure of the
severity of depressive symptoms in adolescents and adults.
Items are rated on a 0–3 point scale (0=not present to 3=
severe symptom manifestation). The BDI has strong psycho-
metric properties (Beck et al. 1996; Steer et al. 1997). The
item assessing the symptom irritability was omitted so as to
remove redundancy with the construct irritable mood, which

was measured with the BSIS. Also, due to the sensitive nature
of item that assesses suicidal intent and our inability to provide
clinical support to any participant who endorses the option
indicating high risk of self-harm, this item was omitted. Inter-
nal consistency was 0.87 for the combined sample and 0.89
for the transition sample. In the present study, participants
were asked to indicate how they felt in the past week.

Attitudes toward menopause and aging (ATMA; Sommer et al.
1999) This seven-item measure was developed by the SWAN
to assess the participant’s attitude toward aging and meno-
pause in their multiethnic community-based studies. Partici-
pants use a three-point Likert scale to rate the degree of
agreement with each statement, from 1 (disagree) to 3
(agree). Ratings are summed across the seven items, with
higher scores indicative of a more positive attitude toward
menopause and aging. In the present study, Cronbach’s alpha
was 0.70 in the combined sample and 0.71 in the transition
sample.

Menopause rating scale (MRS; Schneider et al. 2002) The
MRS is a self-report measure composed of 11 items designed
to assess symptoms and complaints in women who are still
menstruating or transitioning to menopause. The current study
focused on the somatic symptoms subscale as it assesses
symptoms of hot flashes and sleep disturbance. Using a five-
point Likert scale, participants rate their perceived severity of
symptoms from 0 (none) to 4 (very severe). Cronbach’s alpha
for the somatic subscale factor was 0.68 in the combined
sample and 0.71 in the transition sample. Participants were
asked to indicate severity of symptoms experienced in the past
week.

Data analyses

Initial analyses consisted of ANOVAs with planned compar-
isons in order to determine whether depressive symptoms and
irritability varied as a function of menopausal status. Zero-
order correlations then determined whether our hypothesized
independent, dependent, and mediator variables were signifi-
cantly related. All subsequent analyses were performed within
the combined early and late transition menopausal groups
(combinedN=164).Mediational analyses consisted of a series
of hierarchical multiple regression models. As measures of
effect size, we report R2 and Cohen’s d values. All analyses
controlled for attitudes toward menopause and somatic symp-
toms, as these variables are known to predict mood and
depressive symptoms during the transition to menopause
(Avise et al. 2001; Baker et al. 1997; Bosworth et al. 2001;
Brown et al. 2009). All predictors were standardized. Our
approach to testing mediation and moderation followed
Baron and Kenny (1986), and our approach to testing-
mediated moderation followed Muller et al. (2005). In all
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models, depression was the criterion variable. Accordingly,
block one contained our control variables. Block two
contained the main effects of self-criticism and irritability.
Block three contained the interaction term between self-
criticism and irritability. Following a significant interaction
term, emotional self-regulation was then added as a control
variable, and the reduction in the effect of our interaction term
was examined. Sobel tests were computed in order to examine
the significance of the indirect paths from the interaction of
self-criticism and irritability to depression via self-regulation.
Significant interaction terms were examined by testing the
effects of irritability at high (+1 SD), moderate (mean), and
low (−1 SD) levels of self-criticism.

Results

Descriptive statistics and bivariate correlations

Means, standard deviations, and bivariate correlations are
presented in Table 1. In support of our hypotheses, severity
of depressive symptoms was significantly correlated, within
the combined sample, with self-criticism, irritable mood, se-
verity of somatic symptoms, and with difficulties in self-
regulation. Severity of depressive symptoms was also related
to having a negative attitude toward aging and menopause.
Lastly, one-way ANOVAs showed that mean levels of self-
criticism did not differ between the four menopause groups,
F(3,334)=0.40, p=0.75 and F(3,330)=0.61, p=0.61, respec-
tively, suggesting these variables are stable across the four
menopausal stages.

Stage-related differences in depression and irritability

A significant main effect of menopause status on irrita-
bility was obtained [F(3,365)=4.34, p=0.005, and ω2=
0.027]. Specifically, contrast tests indicate that, relative
to pre-menopause, irritability was higher in women in
the early transition stage [F(1,365)=6.64, p=0.01, and
d=0.35]. Women in the early transition phase also
showed a trend toward higher levels of irritability than
women in the early transition [F(1,365)=0.69, p=0.41]
and showed higher levels of irritability than post-
menopausal women [F(1,365)=12.03, p<0.001, and d=
0.48].

Results also revealed a significant main effect for meno-
pause status on level of depressive symptoms [F(3,349)=
2.62, p=0.05, and ω2=0.013]. The effect size was slightly
larger for irritability than for depressive symptoms, but both
are considered small effects. Contrast analyses indicate that,
compared to pre-menopause levels, depressive symptoms
were higher in the early transition [F(1,349)=4.63, p=0.03,

and d=0.32], late transition [F(1,349)=3.82, p=0.05, and d=
0.36], and post-menopause, [F(1,349)=6.40, p=0.01, and d=
0.37].

Initial model predicting depressive symptoms

Because the primary goal of this study was to examine the
effect of personality on managing the mood symptoms found
to be more pronounced and persistent during the menopausal
transition, these hypotheses were tested in transitioning wom-
en. The overall model predicting depressive symptoms was
significant [F(6,94)=23.44, p<0.0001] and explained 60% of
the variance in depressive symptoms. Main effects were ob-
tained for menopause-related somatic symptoms (β=0.28,
p<0.001) and negative attitudes toward menopause and age-
ing (β=−0.50, p<0.0001).Main effects were also obtained for
self-criticism (β=0.38, p<0.0001) and irritability (β=0.03,
p=0.68). There was a significant interaction between self-
criticism and irritability (β=0.22, sr2=0.05, and p=0.002).
Higher levels of irritability were related to higher levels of
depression at high [β=0.42, t(99)=4.20, and p<0.0001] and
moderate [β=0.20, t(99)=2.58, and p<0.01] levels of self-
criticism, but not at low levels of self-criticism [β=−0.02,
t(99)=−0.15, and p=0.88]. The difference between the slopes
at high and moderate levels of self-criticism approached sig-
nificance [t(99)=1.75, p=0.08; Fig. 1].

Self-regulation as a mediator

Finally, the preceding analyses were repeated, but with
self-regulation included prior to the interaction of self-
criticism and irritability. Emotional self-regulation
showed a significant effect on depressive symptoms
[β=0.26, t(93)=3.08, and p=0.003]. Crucially, the mod-
erated effect of irritability by self-criticism on depres-
sive symptoms was weaker after entering the mediator
in the regression [β=0.17, t(93)=2.54, and p=0.013 vs.
β=0.22, t(94)=3.37, and p<0.001], but still significant.
At low levels of self-criticism, the effect of Irritability
on emotional regulation was not significant [β=0.13,
t(94)=1.16, and p=0.25], and neither was the total
indirect effect on depression [β=0.034 (SE=0.035), Z=
0.97, and p=0.33]. At the mean of self-criticism, the
slope [β51=0.34, t(94)=3.58, and p<0.0001] and the
total indirect effect were both significant [β=0.088
(SE=0.038), Z=2.32, and p=0.02]. At high levels of
self-criticism, the slope became steeper [β51=0.55,
t(94)=4.70, and p<0.0001] and contributed to a stronger
indirect effect on depression [β=0.143 (SE=0.058), Z=
2.46, and p=0.014]. In sum, higher levels of irritability
were related to higher levels of difficulties in emotional
regulation in women who were moderately or highly
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self-critical, which, in turn, were related higher levels of
depressive symptoms.

Discussion

The present study sought to examine factors that are related to
symptoms of depression in women, as they transition from the
reproductive to the non-reproductive phases of life. Results
showed that irritability was significantly higher in
transitioning women, compared to those who were pre-
menopausal or post-menopausal. Depressive symptoms were
significantly higher in transitioning and post-menopausal
women. Moreover, results showed that the association be-
tween irritability and depressive symptoms in women
transitioning to menopause was more marked as their level
of self-criticism increased. Finally, deficits in emotional regu-
lation partially mediated the effects of the interaction between
self-criticism and irritability on depressive symptoms.

Irritability and depressive symptoms during the transition
to menopause

Consistent with evidence that many women experience emo-
tional and mood changes in the years surrounding menopause
(e.g., Avis et al. 1994; Freeman et al. 2004, 2006; Schmidt
et al. 2004), results showed that women who were in the early
stage of the transition had significantly higher levels of irrita-
bility than women in pre-menopause.Women who were in the
early and late stages of the transition reported the highest level
of irritable mood. Post-menopausal women reported levels
that were low and comparable to levels reported by women
in pre-menopause. Depressive symptoms showed a similar
phase-related pattern, such that women in the early stage of
the transition reported significantly higher levels of depressive
symptoms than pre-menopausal women. However, unlike
irritability, levels of depressive symptoms in the late transition
and post-menopause were comparable to those of the early
transition. As these analyses suggest, while both mood condi-
tions are elevated in women in the early transition as com-
pared to levels reported by women in pre-menopause, irrita-
bility appears to be lower post-menopause, whereas depres-
sive symptoms appear similar across the transition phase and
post-menopause.

These differential patterns of association with reproductive
status suggest that different mechanisms may underlie these
two conditions. The finding that mean levels of irritability
vary across women in different reproductive stages may im-
plicate hormonal factors. Reproductive stages have been de-
fined clinically by changes in menstrual bleeding patterns.
These changes reflect the endocrinological events of the age-
ing reproductive system. Irritability could be another such
manifestation. It may be that neuroendocrine activity has an
indirect effect on the affective system and the physiological
state affects one’s state of arousal or threshold for reactivity,
rendering some women more responsive to the external envi-
ronment (Buchanan et al. 1992; Hyde et al. 2008). Although

Table 1 Combined sample: summary of intercorrelations, means, standard deviations, and internal consistencies across variables

Variable 1 2 3 4 5 6

(1) Depressive symptoms –

(2) Irritability 0.55*** –

(3) Self-criticism 0.56*** 0.48*** –

(4) Somatic symptoms 0.38*** 0.42*** 0.19** –

(5) DSR 0.47*** 0.48*** 0.52*** 0.08 –

(6) ATMA −0.47*** −0.42*** −0.33*** −0.13** −0.35*** –

M 8.86 6.83 109.54 3.36 34.48 16.14

SD 6.76 6.06 19.59 2.67 10.39 3.11

α Value 0.87 0.96 0.8 0.68 0.91 0.7

DSR difficulties in self-regulation, ATMA attitudes toward menopause and ageing

p<0.10, * p<0.05, ** p<0.01, *** p<0.001

Fig. 1 Two-way interaction between irritability and self-criticism
predicting depressive symptoms. The plotted lines are slopes at high
and low (±1SD) values of self-criticism
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irritability has not been widely studied in relation to meno-
pause, it is reported as a prominent dimension of mood disor-
ders related to reproductive events and cyclicity (Born and
Steiner 1999; Halbreich 2010). For example, irritability is a
predominant mood symptom of pre-menstrual dysphoric dis-
order (PMDD, American Psychiatric Association 2000). In-
deed, women with PMDD report feeling irritable, but not
depressed (Angst et al. 2001), and a cardinal feature of PMDD
is the cyclical onset and remission of symptoms (American
Psychiatric Association 2000).

Personality vulnerability, irritability, and depressive
symptoms in the transition to menopause

Consistent with diathesis–stress models (Luyten et al. 2007;
Mongrain and Zuroff 1994; Nietzel and Harris 1990), the
effect of irritability on depressive symptoms in women who
were in the transition phase to menopause was strongest for
those who were highly self-critical. Importantly, this result
held after controlling for factors which have previously been
associated with depression such as hot flashes, sleep distur-
bance, and negative attitudes toward ageing and menopause.

Results are consistent with the dual-vulnerability model
(DVM) of Young et al. (1991), which suggests that individuals
at risk for psychopathology possess both a biological and a
psychological vulnerability. In the current study, transitioning
to menopause represents a biological vulnerability, while high
levels of self-criticism represent a psychological vulnerability
which interacts with irritability, the mood manifestation of the
biological vulnerability of transitioning to menopause.
Irritability acts as a stressor in and of itself. As Alexander
et al. (2007) indicated, “being symptomatic in the transition is
in and of itself a unique stressor of the midlife woman” (p.
S100), and there is evidence that menopausal symptoms pre-
dict a decline in physical and social functioning (Kumari et al.
2005). Our results suggest that in highly self-critical women,
irritable mood may be particularly disrupting and noxious as
the self-critical woman’s concern to maintain self-control is
challenged.

It should be noted that the menopausal transition occurs
during the midlife, and many of the psychological concerns of
midlife are central to issues of the self-critical personality. For
example, having a strong sense of autonomy, accomplish-
ment, and environmental mastery are important concerns in
midlife (Ryff 1989, 1991) and predict well-being in middle-
aged adults (Ryff 1995). However, for highly self-critical
women, because of their excessively high standards and inse-
curities of “not being good enough,” a sense of accomplish-
ment and of mastery may be more difficult for them to
achieve. These concerns and struggles are not particular to
their functioning in midlife. But at midlife, when such con-
cerns become more central for people, in general, the self-
critical woman’s sense of self-worth may be even more

compromised. Personality vulnerability factors, such as self-
criticism, may explain findings in the menopause literature
that, for many women, the first episode of depression is
experienced during the transition (Cohen et al. 2006;
Freeman et al. 2006; Reed et al. 2009; Schmidt et al. 2004).

Difficulties in self-regulation during the transition
to menopause

Although our cross-sectional design cannot speak to
within-subject processes that unfold overtime, the cur-
rent findings may contribute to the growing literature on
self-criticism as they indicate that, in addition to the
various mechanisms that have been proposed and tested,
self-criticism in women during the transition to meno-
pause is associated with emotional dysregulation when
they are in a negative (i.e., irritable) mood state. This
finding also extends research that links negative mood
to depressive symptoms (Kopala-Sibley and Zuroff
2010; Fava et al. 1990; Fava and Tossani 2007) by
providing evidence that self-regulation is implicated as
one process that accounts for this relationship. Although
self-regulation as assessed in the current study pertained
to impaired concentration and disrupted performance of
short-term tasks, these lower-level activities lead to the
attainment of higher-level goals. Self-critical women set
high standards for themselves in all domains of activity
and have an incessant need not only for control and to
maintain a positive sense of self but also to gain the
approval and respect of others. Therefore, difficulties in
self-regulation encountered in the more immediate term
may be especially detrimental to them if their larger,
longer-term achievements are jeopardized due to their
inability to successfully engage in the tasks that lead to
such accomplishments.

Furthermore, the menopause transition coincides with the
midlife, and for many women, this is a time of increased
responsibilities, especially if a woman is caring for aging
parents, parenting adolescents or young adult children into
healthy adulthood, maintaining a household, or maintaining
her place in the in the workforce. For highly self-critical
women, all these tasks require that they be accomplished to
the best of standards. Their incessant struggles to maintain a
positive sense of self and to ward off disapproval, all the while
coping with internal emotional arousal (e.g., irritability), may
burden their self-regulatory resources. However, we should
acknowledge that these possibilities are speculative and would
be best tested using longitudinal repeated-measures designs
that follow women through the transition to menopause and
that take into account both the various roles and responsibil-
ities women often take on during this period of life and factors
such as goal accomplishment and perceived approval from
others.
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Limitations and future directions

Several limitations to this study should be noted. First and
foremost, the hypotheses and models of mediated-moderation
test imply causation; however, the current study used a cross-
sectional design in which all variables were assessed concur-
rently. Hence, any statement or interpretation of causation
should be interpreted with caution. Indeed, our model rests
on the assumption of a certain temporal order in the relation-
ships of our variables. Longitudinal research would be better
able to assess the temporal order of irritability, emotional
regulation, and depressive symptoms. We also assessed de-
pressive symptoms rather than diagnoses of Major Depressive
Disorder, so it is not clear that results would extend to diag-
noses of depression. Ideally, future research would follow a
sample of women over time as they transition through meno-
pause, which would permit stronger conclusions about the
temporal order of effects and would assess diagnoses of
depression as well as self-reported symptoms.

Next, reproductive status was based solely on self-
report and relied on women’s recollection of when their
last menstrual cycle occurred. Misclassification could
have occurred between the early and late stages of the
menopause if, for example, a participant mistakenly
remembered her last cycle as having been within the
previous 3 months (early transition) when it was within
the past 4 months (late transition). However, based on
results which showed no difference between these two
groups in level of irritability and of depressive symp-
toms, the two groups were combined. It is acknowl-
edged that endocrine activity may differ between these
two phases of the transition; however, the focus of this
study was not to uncover the particular effects of hor-
monal dynamics. Measures of irritability, emotional reg-
ulation, and depressive symptoms were also assessed via
self-report, which may result in artificially inflated as-
sociations between variables due to shared method var-
iance. Future research may benefit from including rat-
ings of mood and emotional regulation from others such
as family members.

Finally, this study was administered over the internet. This
may introduce a self-selection bias and, furthermore, although
use of internet technology is now quite ubiquitous in psycho-
logical research, the possibility remains that access to tech-
nology may be limited in certain segments of the population
(e.g., low SES, older women). In this regard, women who
participated in this study were predominantly Caucasian and
middle class. As such, results of this study may not generalize
to the entire population of mid-aged women. Accordingly,
future research would benefit from longitudinal designs with
more diverse samples, multiple-informant measures of irrita-
bility, and neuroendocrinological data to assess menopausal
status.

Conclusion

This is the first study, to our knowledge, to examine whether
self-criticism in women could potentially place them at in-
creased risk of developing depressive symptoms as they tran-
sition to menopause and to test models of mediated modera-
tion to examine the factors and mechanisms that underlie the
relationship. Findings from this study make several significant
contributions to the current literature. First, they show that
different processes may underlie irritable mood and depres-
sive symptoms, as levels of both irritability and depressive
symptoms seem to increase with the onset of the transition, but
only irritability abates at post-menopause. Importantly, results
suggest that the transition to menopause, which is associated
with an increase in irritable mood, may be more challenging
for women with high levels of self-criticism. Findings suggest
that, for highly self-critical women, irritability impairs these
women’s ability to self-regulate and partially accounts for the
increase in depressive symptoms.
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