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A B S T R A C T

Background: Many women with no past psychiatric history experience severe mood symptoms for the first time
in their life during the menopausal transition, with debilitating long-term consequences. Women with a history
of depression can experience a relapse or worsening of symptoms during the menopause transition. Traditional
antidepressants, SSRIs or SNRIs, are commonly prescribed as the first line response. However, such treatment has
shown only small improvements with side effects. Hormone therapies directly targeting the perimenopausal
fluctuations in reproductive hormonal systems such as tibolone, have significant potential to treat perimeno-
pausal depression. Our study investigated the use of adjunctive tibolone, selective tissue estrogenic activity
regulator, to treat de-novo or relapsing depression occurring during the menopause transition period.
Methods: Women who were going through the menopause transition with depressive symptoms were invited to
participate in a double-blind, 12 week randomized control trial with two arms: tibolone (2.5 mg oral/day) or oral
placebo (NCT01470092). Forty-four women met inclusion/exclusion criteria; 22 were randomized to tibolone
and 22 were randomized to oral placebo. Symptoms were measured with the ‘Montgomery- Asberg depression
rating scale’ (MADRS) as the primary outcome measure. Latent growth curve analysis was used to assess the
MADRS scores change over time.
Results: Participants in the tibolone group demonstrated a significant improvement in depression scores, as
compared to the placebo group, without any significant side effects.
Limitations: This trial only monitored tibolone's effects over 12 weeks. Future research should be conducted over
an extended timeframe and explore whether the benefits of tibolone extend to other symptoms of perimeno-
pausal depression.
Conclusions: The use of hormone therapies such as tibolone provide exciting innovations for the treatment of
depression during the menopause transition.

The menopause transition is a time of significant fluctuation and
change in reproductive hormones. Adverse psychological symptoms,
particularly depressive symptoms, are commonly reported during this
period. The term “perimenopausal depression” has been utilized to
describe the specific depressive symptomatology that can occur during
the menopause transition (Parry, 2008; Steinberg et al., 2008), which
appears to be a subtype of depression with a unique aetiology
(Kulkarni, 2017). Women experiencing perimenopausal depression may
respond differently to antidepressant medications as compared to
women experiencing depression outside of the menopause transition
(Kornstein et al., 2000a), thus hormone treatments may be more ef-
fective for this group of women.

The perimenopausal period is defined as the time immediately prior
to menopause, beginning with endocrine, biological and clinical

changes, and ending the year after the final menstrual period and ty-
pically begins for women during their mid-to-late 40s (Brambilla et al.,
1994a). Longitudinal epidemiological studies have shown that many
women experience significant physical and mental health changes ap-
proximately 4–5 years before menopause is reached (Burger, 2008;
Cohen et al., 2006). Although vasomotor symptoms such as hot flushes
and night sweats occur in up to 70% of perimenopausal women
(Brinton et al., 2015), the major reason that many women seek help
during perimenopause is for depression and anxiety symptoms
(Tam et al., 1999). For many women, these symptoms impact sig-
nificantly on their quality of life, social and personal well-being
(Brambilla et al., 1994b).

Accumulating data indicates that the menopause transition is asso-
ciated with an increased risk of depressed mood, for women with a
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history of depression as well as for women with no history of depression
(Freeman, 2010). For example, in the Penn Ovarian Aging Study
(POAS), the risk of depressive symptoms (as measured by the Center for
Epidemiological Studies Depression Scale) was nearly three times
higher in women undergoing the transition to menopause as compared
with premenopausal women (Freeman, 2010; Schmidt et al., 2004).
Further longitudinal analysis of the POAS cohort indicated that women
with no history of depression were more than four times more likely to
experience depressive symptoms in the menopausal transition com-
pared with these same women when they were premenopausal
(Freeman, 2010). Mirroring this finding, the Harvard Study of Moods
and Cycles reported that women with no history of depression were
nearly twice as likely to experience depression in the menopausal
transition compared with premenopausal women (Cohen et al., 2006).

There are a range of biopsychosocial factors that are likely to con-
tribute to the aetiology of perimenopausal depression. Changes in
hormones of the hypothalamic-pituitary-gonadal axis can have direct
effects on neurotransmitter systems involved in the modulation of
mood. This includes declines in estradiol, inhibins and allopregnano-
lone as well as the increase in FSH (Slopien et al., 2017; Soares and
Zitek, 2008). Gonadal hormones also interact with the other major
endocrine axis, the hypothalamic-pituitary-adrenal axis, with evidence
indicating hypothalamic-pituitary-adrenal axis dysregulation may
contribute to increased depression risk or exacerbated sensitivity to
stressful situations (Gordon et al., 2016). These significant hormonal
influences are likely to interact with several psychosocial factors that
coincide with menopausal years such as perception of aging and child-
bearing status, life habits, and stressful family/life roles (such as caring
for children as well as elderly parents) (Kulkarni, 2017; Li et al., 2016).

Given the evidence suggesting perimenopausal depression may be a
subtype of depression linked to significant hormonal changes, it is
possible that the treatment response to standard antidepressant treat-
ment may also be different in this subgroup. Perimenopausal women
have been found to be less responsive to SSRI therapy for depression
than postmenopausal women (Kornstein et al., 2000b) and women of
child bearing age (Thase et al., 2005). Furthermore, a common side
effect of SSRIs is sexual dysfunction (Montejo et al., 2001) and this is of
particular relevance to perimenopausal women who frequently report
sexual dysfunction as a key determinant of quality of life (Andac and
Aslan, 2017).

The efficacy of hormone therapy in improving depression associated
with the menopausal transition is unclear. A meta-analysis published in
1997 included 26 studies (randomized and uncontrolled) investigating
the effect of different hormone therapies on mood in groups of both
perimenopausal and postmenopausal women, with depressed mood
and/or other mild depressive symptoms. Results found that hormone
therapies – both combined estrogen and progesterone and unopposed
estrogen - were associated with a reduction in depression (with a
moderate to large effect size) (Zweifel and O'Brien, 1997). A more re-
cent review (Worsley et al., 2012) identified 16 studies that had trialled
pharmacological therapy specifically for perimenopausal depression.
Nine of those studies included estrogen therapy alone or as an adjunct.
The authors concluded that while estrogen therapy appeared effective
in improving depressive symptoms one of the difficulties of using es-
trogen therapy on a long term basis is the need for women with an
intact uterus to be given a progestin to prevent endometrial hyerplasia.
Clinically, this can be problematic as progestins can worsen depression
or negate the beneficial effects of estradiol (Worsley et al., 2012).

A useful alternative to combined hormone therapy is tibolone,
which is a synthetic steroid with tissue-selective estrogenic, androgenic
and progestogenic properties (Kloosterboer, 2004). Unlike estrogen,
tibolone has no estrogenic activity in endometrial or breast tissue. The
central nervous system effects of tibolone were recently reviewed
(Pinto-Almazan et al., 2017) and while there are only a few studies
available, preliminary evidence suggests that tibolone has the capacity
to modify brain plasticity, exert antioxidant effects and regulate

neurotransmitter systems, including the serotonergic system which is
particularly relevant to mood.

The clinical efficacy of tibolone in treating the physical symptoms of
menopause has been demonstrated in a number of randomized clinical
trials, some of which examined depressive symptoms as a secondary
outcome. One 18-week randomized cross-over control trial of Tibolone
2.5 mg compared with estradiol valerate and placebo in surgically
postmenopausal women (n=20) who did not specifically report de-
pression as a baseline symptom. Results reported a secondary outcome
of significantly greater mood improvements in the tibolone and estra-
diol compared with placebo groups (Crona et al., 1988).
Ross et al. (1999) conducted a RCT of tibolone or estrogen plus pro-
gesterone in 28 postmenopausal women and also found significant
improvements in anxiety, irritability, memory and a number of somatic
symptoms including sleep, hot flushes and night sweats within the first
month.

The clinical evidence is therefore supportive of the efficacy of ti-
bolone in improving mood in postmenopausal women. There is, how-
ever, less evidence of efficacy for tibolone in women who present
specifically with depressive symptoms. In one four-week randomized
trial of tibolone compared with estrogen plus progesterone in 61 peri-
menopausal women with no psychiatric disorder, tibolone was found to
be just as effective as sequential estrogen-progesterone therapy in sig-
nificantly improving depressive symptomatology (as measured by the
Beck Depression Inventory) (Inan et al., 2005).

The aim of the current study was to determine the clinical efficacy
of adjunctive tibolone for depression experienced during the meno-
pause transition. Specifically, we conducted a twelve-week double-
blind, placebo controlled randomized controlled trial in women that
were perimenopausal or early postmenopausal with depression (with a
first-onset, relapse or persistent depressive symptoms that commenced
during the peri menopause) to determine whether women taking ti-
bolone (2.5 mg oral/day) in adjunct to standard antidepressant treat-
ment showed a greater improvement in depression symptoms as com-
pared to women receiving adjunctive placebo.

1. Method

1.1. Participants

174 women were screened for eligibility (see Fig. 1). Forty-four
women met inclusion/exclusion criteria and were included in the 12-
week, double –blind, placebo controlled adjunctive trial. Twenty-two
women were randomized to adjunctive tibolone (2.5 mg oral/day), and
22 were randomized to oral placebo.

Inclusion criteria required women to be between 45 and 65 years of
age, have no physical illnesses, and to hold a current diagnosis of major
depressive disorder (or symptoms that would likely meet criteria for
depression if formally assessed). Exclusion criteria were venous thro-
moemblic events, any unstable chronic medical illnesses, current use of
ECT or menopausal hormone therapy, psychotic disorders, tobacco
smoking (20 cigarettes per day), or pregnancy/lactation. Diagnosis of
major depressive disorder was made by treating psychiatrists and
confirmed by research staff using the mini international neu-
ropsychiatric interview (MINI) (Sheehan et al., 1998). To ensure patient
safety mammograms, breast ultrasound, and Pap smear examination
details were obtained prior to beginning the study, as well as per-
forming an ECG and routine blood tests checking renal, liver, thyroid
function, plus electrolytes and full blood examination.

This study was approved by The Alfred Hospital Ethics Committee,
Melbourne Australia. All participants provided written informed con-
sent (according to the guidelines of the Australian National Health and
Medical Research Council). The trial was registered at ClinicalTrials.gov
identifier (NCT number): NCT01470092.
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1.2. Interventions

Participants were individually randomized by The Alfred Clinical
Trials Pharmacy to receive either: 2.5 mg daily tibolone; or placebo
according to a computer generated randomization list. Medication was
given as an adjunct to participant's standard medication. All study
personnel and participants remained blind to treatment assignment for
the duration of the study.

1.3. Outcome measures

The Montgomery Asberg depression rating scale (MADRS)
(Montgomery and Asberg, 1979) was the primary outcome measure.
The MADRS was administered at baseline, week 2, 4, 8, and 12. The
MADRS is a semi-structured interview with ten questions, targeting the
core symptoms of depression. Each item is scored between 0, re-
presenting no symptomology, to 6 representing severe symptomology.
Hence, higher scores were associated with more severe depression
symptoms.

The adverse symptom checklist (ASC) (ASC Program Steering
Group, 2001) was a secondary outcome measure and is used to assess
common psychotropic medication side-effects. The ASC was adminis-
tered at baseline, week 2, 4, 8, and 12. Scoring of each side effect was
marked as present or absent.

1.4. Statistical analysis

Latent growth curve (LGC) analysis (Bollen and Curran, 2006) was
used to assess the MADRS scores change over time. Scores were col-
lected over 5 time points; baseline, week two, week four, week eight
and week twelve. Descriptive statistics for the sample details are re-
ported in Table 1. The LGC method utilises the advantages and
strengths of both structural equation and the hierarchical linear mixed
modeling (Raudenbush and Bryk, 2002). Typically, LGC models esti-
mate fixed and random coefficients across participants repeated scores

and allow for the inclusion of time invariant covariates used in inter-
ventional trials. Furthermore, LGC is flexible with spacing of time va-
lues (λ) which are coded to reflect growth time intervals.

An important advantage of LGC model is that it enables for the
assessment of the overall fit of the final solution. In addition, other
empirical non-linear growth features can be explored.

Unconditional linear LGC model (without the effect of tibolone as
covariate) was first estimated to determine the shape of the scores
migration over time and assess the variance in the intercept (baseline).
In this model, the metric of time was coded λ=0, λ=1, λ=2, λ=4,
λ=6 and the path loadings for the intercept were fixed at 1.

Conditional LGC model examined the intervention effect of tibolone
(time invariant covariate) on the linear scores progression over time.
The model fitness was examined via χ2 test, comparative fit index (CFI),
Tucker-Lewis index (TLI) and root mean square error of approximation
(RMSEA). CFI and TLI values greater than 0.90 and an RMSEA less than
0.1 indicate adequate fit. Analyses were conducted by IBM SPSS and
Amos software (ver 22).

Fig. 1. CONSORT flow diagram.

Table 1
Participants details & total score means (SD) for each time point.

Variable Tibolone (n=22) Placebo (n=22)

Age - years 52.8 (5.75) 51.0 (4.69)
SNRI 3 (13.64%) 5 (22.73%)
SSRI 10 (45.45%) 6 (27.27%)
MADRS _ Total score baseline 26.86 (11.57) 25.21 (9.49)
MADRS _ Total score week 2 21.74 (12.64) 22.45 (9.79)
MADRS _ Total score week 4 19.61 (12.96) 20.00(9.57)
MADRS _ Total score week 8 15.54 (11.03) 22.53 (9.10)
MADRS _ Total score week 12 13.77 (11.39) 19.21 (8.26)

SD (standard deviation); SNRI: serotonin and norepinephrine reuptake in-
hibitors;
SSRI: Selective serotonin reuptake inhibitors.
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2. Results

Participant's details and baseline scores are presented in Table 1.
Forty four women with depression who were around the menopause or
postmenopause were included in these analyses (22 received tibolone
and 22 placebo). Participants from each group did not differ by age
(p=0.27) or baseline total MADRS score (p=0.19). Twenty-four
(54.55%) participants were stable on antidepressant medication
(36.36% on SSRI; 18.18% SNRI) and antidepressant use did not differ
significantly between groups (p=0.39).

2.1. Unconditional model

The unconditional linear model with five repeated MADRS scores
showed an overall fit indices of (χ2= 17.8, p=0.09 CFI= 0.96,
TLI= 0.94, RMSEA=0.09). The adequate fit for the data supports the
use of linear model in subsequent analysis. The variance of the intercept
factor in the model was 97.1 (SE= 23.8; p< 0.001), indicating sig-
nificant individual differences in scores at baseline. The variance of the
slope factor was 0.96 (SE= 0.35; p= 0.006) which indicates a sig-
nificant individual differences in MADRS scores across time points. The
estimated mean of the slope was −1.04 which shows the mean level of
scores in the sample dropped about one point every two weeks.

2.2. Conditional model

The conditional LGC model fit indices were (χ2= 24.0, p=0.05
CFI= 0.94, TLI= 0.91, RMSEA=0.10). The fixed loadings from the
latent slope factor to each of the five observed time points (MADRS
scores) were 0, 1, 2, 4, and 6, representing the time interval measured
by week (see Fig. 2). The slope negative regression coefficient showed
that treatment with tibolone significantly predicted the linear slope
(b=−1.14, SE=0.36, p=0.001). For participants in the tibolone
group, the MADRS scores significantly dropped by 1.65 compared to
the placebo group. The intercept positive coefficient (b=1.36,
SE=3.19, p=0.66) indicated baseline MADRS scores for both groups
were not significantly different (albeit slightly higher for the tibolone
group). The model revealed that even with the treatment effect esti-
mated, the residual variances were still significant for the intercept
factor and the slope factor which denote an additional individual var-
iation in scores at baseline and over time.

2.2.1. Side effects
Side effects did not significantly differ between groups (Table 2).

The most common side effect experienced in both groups was tiredness,
which is a symptom commonly described during menopause.

3. Discussion

This 12 week randomized controlled trial compared the adjunctive
tibolone to adjunctive placebo in improving depression severity in
perimenopausal women experiencing a first-onset, relapse or persistent
depressive symptoms. Results support the hypothesis that adjunctive
tibolone significantly improved depression scores, without any sig-
nificant side effects.

This study is the first study to specifically investigate the anti-
depressant efficacy of tibolone for depressive disorders in women who
are around the menopause or postmenopause. This study adds to the
literature that support the use of third generation hormone treatment in
alleviating psychological symptoms experienced by women during
times of great hormonal fluctuation (Dennis et al., 2008), and more
specifically, during the menopause transition (Soares et al., 2001;
Schmidt et al., 2000).

There are a number of potential mechanisms by which tibolone may
exert its antidepressant effect. Tibolone is classed as a selective tissue
estrogenic activity regulator (STEAR). The 3α‑hydroxy and 3‑hydroxy
metabolites of tibolone are responsible for estrogenic effects of tibolone
in the brain by activating estrogen receptors (ERα, and to a lesser ex-
tent, ER β) (Genazzani et al., 2006; Kenemans, 2004). The beneficial
effects of estrogen on mood are considered to be related to estrogen's
capacity to modulate dopaminergic and serotonergic activity
(McEwen and Alves, 1999). Animal studies have provided initial evi-
dence supporting the capacity for tibolone to modulate the serotonergic
system (Espinosa-Raya et al., 2012). There is also preliminary evidence
that tibolone can restore β-endorphin levels (Notelovitz, 2007), which
drop during menopause, and this tibolone induced increase in en-
dorphins may contribute to the antidepressant effects. One further
mechanisms by which tibolone administration can improve mood is via
tibolone's capacity to increases CNS allopregnanolone levels, a neuro-
steroid with sedative and anxiolytic properties (Genazzani et al., 2006).

One limitation of the current study is that this trial only monitored
tibolone's effects over 12 weeks. Perimenopausal depression symptoms
can be experienced for several years, with symptoms in some cases
reported up to five years before the cessation of a woman's menstrua-
tion. Therefore, longitudinal studies spanning the menopause transition
including biomarker and bleeding criteria to stage the menopause
transition, as well as exploring the benefits and long term safety of ti-
bolone are necessary. While the current study focused specifically on

Fig. 2. Conditional latent growth curve model showing standardized path
coefficient from Tibolone to the intercept and slope of MADRS scores from
baseline (B) to week 12 (W12). **p< 0.01.

Table 2
Proportion of participants who experienced adverse effects by treatment group
(n=22 in each group).

Tibolone Placebo P valueᵃ

Somnolence 12(54.5%) 9(41%) 0.55
Tiredness 15(68%) 14(64%) 0.99
Insomnia 10(45%) 13(59%) 0.55
Headache 10(45%) 12(55%) 0.76
Dry mouth 8(36%) 9(41%) 0.99
Nausea/vomiting 11(50%) 5(23%) 0.12
Constipation 8(36%) 8(36%) 0.99
Sexual dysfunction 4(18%) 3(14%) 0.99
Dizziness 7(32%) 6(27%) 0.99
Menstrual irregularity 6(27%) 5(23%) 0.99
Blurred vision 6(27%) 4(18%) 0.72
Urinary hesitancy 4(18%) 1(5%) 0.34
Breast engorgement 2(9%) 4(18%) 0.66
Concentration difficulty 9(41%) 13(59%) 0.37

ᵃTwo-tailed Fisher exact tests.
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depressive symptoms, future research should be conducted to in-
vestigate other symptoms associated with the menopause transition.
For example, there is only preliminary evidence suggesting tibolone
may improve cognition during the menopause transition (Pinto-
Almazan et al., 2017).

In conclusion, this randomized controlled trial found that 12 weeks
of tibolone significantly improved depression severity in women around
the menopause who presented with depression, without any significant
side effects. Future research should be conducted to explore the benefits
of longer term tibolone use and whether tibolone can improve other
symptoms commonly reported during perimenopause. Furthermore,
investigating the efficacy of tibolone for depression at early and late
stages of the menopause transition is important given previous research
indicating hormone therapies can show differential benefits for peri‑
and post- menopausal women (Cohen et al., 2003). The use of hormone
therapies such as tibolone is an ongoing area of work, which provides
exciting innovations for the treatment of perimenopausal depression in
this substantial group of women.
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