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ADDENDA

p 25, line 4: Add, “Clinically, understanding thet@logy of depression can
dramatically change treatment planning (see Worsteal., (2012) for a review).
Depression that originates from, or is related @wganic factors could
theoretically require different treatment approacfieoth pharmacologically and
therapeutically). By furthering our understandirighee causes of the depression
during perimenopause, it is hoped that more tadgeted effective treatment
approaches can be utilised.”

p 38, insert after paragraph 1:

“For the purposes of the studies comprised in timeeat thesis, three groups of
women were targeted for recruitment: (1) women wiwere currently
experiencing depressive symptoms and were perinaarsay (2) women who
were _not currently experiencing depressive symptanmtswere perimenopausal;
and (3) women who were currently experiencing degve symptoms and were
not perimenopausal.

Women were classified as depressed if they scomveald3 on the Beck
Depression Inventory Il (BDI-1l) which is indicatvof mild depression. To
determine perimenopausal status, the Greene Ckma&cale (GCS) was used
along with reports of a recent history of fluctoas in menstrual cycle.

Women were recruited via advertisements in unitergiemo’s, posters and
through advertisement at perimenopausal clinics\waohen’s health centres. A
total of 141 women were recruited for the studyhvd@l women excluded for not
meeting the study criteria of being either deprésseperimenopausal. Due to the
nature of the recruitment process and limits imgose an effort to maintain
participant confidentiality, data regarding wheggtgipants were recruited from
was not collected. However, anecdotal data indicéte majority of the sample
(n>100) had been recruited via university adventisets rather than through
clinical avenues.”



p 52, Replace table:

Table 1. Descriptive demographic statistics of danfid= 74)

Perimenopausal Childbearing p?
Depressed Depressed
N (%) N (%)
Marital status 0.61
Sngle 5(12.5) 5(14.7)
Married 20(50) 10(29.4)
De Facto 3(7.5) 4(11.8)
Boyfriend/girlfriend 2(5) 10(29.4)
Separated/divorced 9(22.5) 5(14.7)
Widowed 1(2.5) 0
Children
Yes 34(85) 11(32.4)
No 6(15) 23(67.6)
Employment 0.27
Not employed 3(7.5) 3(8.8)
Casual/contract 3(7.5) 8(23.5)
Part time 12(30) 8(23.5)
Full time 22(55) 15(44.1)
Income 0.70
<20,000 3(7.5) 3(8.8)
21-40,000 3(7.5) 3(8.8)
41-60,000 6(15) 10(29.4)
61-80,000 9(22.5) 5(14.7)
81-100,000 7(17.5) 6(17.6)
>100,000 12(30) 7(20.6)
Education 0.11
Did not complete high school 2(5) 0
Completed high school 2(5) 6(17.6)
Began university/ TAFE 2(5) 2(5.9)
Completed TAFE degree/diploma 2(5) 3(8.8)
Conpleted university degree 6(15) 9(26.5)
Began postgraduate degree 5(12.5) 6(17.6)
Commpleted postgraduate degree 21(52.5) 8(23.5)
HRT use 0.89
Currently taking 10(25) 9(26.5)
Not currently taking 30(75) 25(73.5)
Psychotropic use 0.13
Currently taking 12(30) 16(47.1)
Not currently taking 28(70) 18(52.9)

@p values from Chi Square tests for Goodness of fit
p 53, Table 2: Amend to specifyp<0.05 and *p<0.01.
p 53: Add at end of first sentence in line 11t (74) = 0.64p = 0.52”

p 57, end of paragraph 2: Add, “As a result ofltve sample size and the lack of
a third non-depressed perimenopausal group to sise antrol, the impacts of
age were not able to be considered in the curttemtysFuture research would
benefit from psychiatric interviewing so that thmpacts of co-morbidities and
treatments could be properly assessed. As it stimelsurrent study is not able to



differentiate how these factors may be impactingults. Additionally, possible
biases related to participants self-identifyingntiselves for this research were
not able to be assessed. Data on where women wereited from was not
collected and it is possible that this may havetéelidden biases in reporting. “

p 67, line 18: Remove duplicated reference for \&grsR., Davis, S. R.,
Gauvrilidis, E., Gibbs, Z., Lee, S., Burger, H., &lKarni, J. (2012)Hormonal
Therapies for new onset and relapsed depression during perimenopause.
Maturitas, 73(2), 127-133.

p 83, replace:

Table 1. Descriptive demographic statistics of danfid= 76)

Perimenopausal Perimenopausal p?
Depressed Non-depressed
N (%) N (%)
Marital status 0.49
Single 5(12.5) 1(2.8)
Married 20(50) 24(66.7)
De Facto 3(7.5) 4(11.1)
Boyfriend/girlfriend 2(5) 1(2.8)
Separated/divorced 9(22.5) 5(13.9)
Widowed 1(2.5) 1(2.8)
Children 0.61
Yes 34(85) 29(80.6)
No 6(15) 7(19.4)
Employment 0.40
Not employed 3(7.5) 5(13.9)
Casual/contract 3(7.5) 3(8.3)
Part time 12(30) 15(41.7)
Full time 22(55) 13(36.1)
Income 0.29
<20,000 3(7.5) 1(2.8)
21-40,000 3(7.5) 0
41-60,000 6(15) 4(11.1)
61-80,000 9(22.5) 9(25)
81-100,000 7(17.5) 4(11.1)
>100,000 12(30) 18(50)
Education 0.40
Did not complete high school 2(5) 0
Completed high school 2(5) 5(13.9)
Began university/ TAFE 2(5) 1(2.8)
Commpleted TAFE degree/diploma 2(5) 5(13.9)
Completed university degree 6(15) 3(8.3)
Began postgraduate degree 5(12.5) 5(13.9)
Commpleted postgraduate degree 21(52.5) 17(47.2)
HRT use 0.12
Currently taking 10(25) 4(11.1)
Not currently taking 30(75) 32(88.9)
Psychotropic use 0.10
Currently taking 12(30) 5(13.9)
Not currently taking 28(70) 31(86.1)

@p values from Chi Square tests for Goodness of fit

p 117, line 6 & 14: Substitute “6 coping stylesstiead of “5 coping styles.”



p 121, para 2, line 1, 5 & 7: Substitute “6 copstgles” instead of “5 coping
styles.”

p 123, end of line 1, Add: “Alternatively, the retmship between behavioural
disengagement and history of depression may b&edeta other broader factors,
such as lifestyle (active lifestyles being assedatwith less behavioural

disengagement which offers the potential to praagetinst depression) or general
life satisfaction (an active, satisfying lifestylmay be protective against
depression).”

p 124, line 7: Add “The Brief Cope tool which wased in this study is a well
validated tool of coping, however, it needs to mkn@wledged that it is a
screening tool and does not provide a comprehemssgessment of coping.
Further research would benefit from more in deptalygsis of the extent to which
different styles are utilized.”

p 153, end of line 1, Add: “The small sample sitaesthe reported studies means
that the results of the current thesis need toibwed cautiously, and further
studies to make the conclusions statistically nse@ure are warranted.”

p 182, line 1: Add, ‘The candidate significantlyntdbuted to the literature
review of the published paper ‘Hormonal therapiess rfew onset and relapsed
depression during perimenopause’. It is estimatbdt tthe candidate’s
contribution was approximately 15% of the overalper.

p 180, line 22: Remove duplicated reference for 8yr R., Davis, S. R,
Gauvrilidis, E., Gibbs, Z., Lee, S., Burger, H., &lKarni, J. (2012)Hormonal
Therapies for new onset and relapsed depression during perimenopause.
Maturitas, 73(2), 127-133.
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Abstract

Epidemiological data has highlighted that duringimpenopause, women show a
significantly increased risk for developing eitligst-onset depressive symptoms, or a
relapse of a previous mood disorder. Some researdh@ve even proposed that
Perimenopausal Depression may be a unique fornemfedsion that is associated with
mechanisms unique to the perimenopausal transiVghile debate is continuing

regarding the possibility of Perimenopausal Depogsas a unigue depression subtype,
the best evidence to date strongly supports thetemnde of a relationship between
perimenopause and depression. The exact natuhesafetationship, however, remains

unclear.

With this in mind, the broad aims of this reseavetre: (i) to explore whether the
experience of adverse mood symptoms during peripemse is different from that
during childbearing years; (ii) to measure factiat are associated with increased or
decreased risk of depressive symptoms during peopeause; and (iii) to assess the role
of personality characteristics in the developmehtdepressive symptoms during

perimenopause.

Three studies are reported. The first was an ifgatsdn of the symptomatic differences
in mood profile between depressive symptoms dup@gmenopause, as compared to
symptoms during the childbearing years. Based tfreggort measures of symptoms, it
was found that the depressive symptoms experieduedg perimenopause could be
differentiated from depression during the childiregaryears. Specifically, it was found

that during perimenopause, there were lower levktepressive symptoms, there were

lower levels of anxiety, and higher levels of andatigue and sleep disturbance.



The second study looked at factors that were asatiwith increased depression
symptoms during perimenopause. A number of fadtaas have previously been found
to be associated with risk of depression symptantisigtime were considered to see if
they contributed significantly to depression seyeis measured using the Beck
Depression Inventory 2 (BDI-Il). Recent negativie levents, a history of depression
and severity of somatic symptoms were all foundbw® significant multivariate

predictors of current severity of depressive symstoThere was also a trend for a

protective role for aerobic exercise.

The third study examined the role of coping styleshe development of depressive
symptoms during perimenopause, above and beyondatience explained by history
of depression, somatic symptoms and recent lifentsveThe coping styles of
behavioural disengagement and self-blame were faarglgnificantly predict BDI-II
scores. Additionally, behavioural disengagement feasd to mediate the relationship
between a history of depression and current BRebbres in perimenopausal women.
This indicates that either use of behavioural disgement as a coping style chronically
predisposes women to developing depressive symptomslternatively, a prior
experience of a depressive disorder may increasegb of behavioural disengagement
as a coping style. Further research into the tiame# of this association may be
important to assess the chronicity with which betwanal disengagement increases

depressive risk.

Collectively, the findings from these three studibave implications for our
understanding of the concept of Perimenopausal d3smn, as well as for the
assessment and management of depression at thes Tilrese results also have

important implications for the conceptualisation Bérimenopausal Depression, its

vi



assessment, and its treatment. This research pwthrification regarding which

factors do and do not contribute to Perimenopabeglession, and identifies targets for
future research. These results suggest that the Reaymenopausal Depression is
thought of and managed by health care professionajsrequire revision to ensure that
women are provided with the information they needmnake informed choices about

risk, prevention, and management of depressive symgduring this time.

vii
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INTRODUCTION

0.1 Thesis outline

This thesis contains an investigation of the factassociated with symptoms of
depression during the perimenopausal transitiomedisas an exploration of differences
in adverse mood symptoms at this time compareditmgl the childbearing years. The
thesis comprises six chapters and includes oneighgiol manuscript and three

manuscripts submitted for publication.

Chapter 1 provides an introduction and overviewt& prevalence and causes of
depression symptoms during the perimenopausaliti@nsn women. This includes a
review of the literature regarding the epidemiologyechanisms, treatment, as well as

the differences between depression at this timeratite childbearing years.

Chapter 2 reviews a broad range of risk and prietedactors that have been shown to
be related to whether or not a woman becomes dsgaieduring perimenopause,

including biological, social, psychological, culilirand demographic factors.

Chapter 3 is the first of the data chapters andnexes the differences in symptom
profile between women experiencing symptoms of e&gion during perimenopause as
opposed to depression symptoms during the chiltigegears, in terms of subtle mood

state differences.

Chapter 4 is the second of the data chapters gmitseon the biopsychosocial factors
found to be related to increased symptoms of demmesduring perimenopause in a

sample of perimenopausal women. The impact of #reows factors is described, and

Xiii



possible causal mechanisms are discussed.

Chapter 5 extends on the findings of Chapter 4ookihg at the unique contribution of
coping styles to the occurrence of Perimenopausgré&ssion. This paper examines
which coping styles are influential after accougtiar the influence of significant social
or biological factors identified in Chapter 4. Tl assist in providing a more holistic
framework for understanding the potential causatimeaisms for increased symptoms

of depression during perimenopause.

Chapter 6 is a general discussion in which thed@o@amplications of these studies are
considered. These include implications of the nmededindings for mental health

services, for psychological and pharmacologicalttreent, and for future research.

0.2 Research Aims

Prior to beginning this thesis, it is helpful ftyetreader to understand the broad aims of

this research.

0.2.1 Research Aim One

Although the theory of a distinct perimenopausabthgyndrome has existed for over
100 years, there remains a paucity of research hhatexamined the symptomatic
differences between depression during perimenopasisempared to depression during
the childbearing yeardlherefore, the first research aim was to explorestiver the

experience of adverse mood events during perimersapia different those experienced

during the childbearing yearsResults are reported in Chapter 3.

Xiv



0.2.2 Research Aim Two

There remains much speculation in the literatureualwvhat biopsychosocial factors
relate to increased symptoms of depression duriegmgnopauseTherefore, the
second research question asks what factors arecegsd with increased or decreased

symptoms of depression during perimenopaBgsults are reported in Chapter 4.

0.2.3 Research Aim Three

Whilst there is a large body of research that |aatkthie role of biological and social
factors associated with Perimenopausal Deprestiernple of intrinsic personality
factors as protective or risk factors has recefaedess research investigation.
Therefore, the third research question asks whigtsrdo personality characteristics
have in the development of symptoms of depressramgdperimenopausdresults are

reported in chapter 5.

XV



CHAPTER 1 LITERATURE REVIEW

PERIMENOPAUSE: A PERIOD OF INCREASED RISK FOR DEPSEHON

1.1 Introduction

The transition to menopause has long been considetene of psychological turmoil,
despite the fact that the majority of women do a@telop depression or other adverse
mood symptoms during this time (McKinlay, Mckinlag Brambilla, 1987). This
transition, known as perimenopause, is defined hes time immediately prior to
menopause, beginning with endocrine, biological @mical changes, and ending in the
year after the final menstrual period (Brambillagkihlay, & Johannes, 1994). Early in
perimenopause, more extreme fluctuations in estrgthie most abundant and potent
estrogen) and progesterone begin to occur. As peopause progresses, cycles
become unpredictable and decrease, resulting metoperiods of estrogen withdrawal

(Morrison, Brinton, Schmidt, & Gore, 2006).

Kraepelin (1907) was the first to describe a dettohepression-like syndrome occurring
during mid-life called “involutional melancholiaThis syndrome was characterised by
onset in midlife and symptoms of fear, despondemgytation, and hypochondriacal
delusions. This midlife melancholia was widely guteel as a real and distinct entity and
it was included in the Diagnostic and Statisticabrial (American Psychiatric
Association, 1968), first and second editions. Hswdescribed as being linked to
‘endocrine changes’, thus closely linking it to mapause. Involutional Melancholia
eventually fell out of favour among the psychol@jicommunity when research

subsequently failed to confirm its existence (Risiel982).



For as much research as there has been refutingxiseence of a Perimenopausal
Depression (Ozturk, Eraslan, Mete, &®mer, 2006; Weissman, 1979), there has been
equally compelling evidence that it does indeedstefbee Parry, 2008 for a review).
What is known, is that during perimenopause the odtdepression amongst women
rises anywhere from 2 to 14 times higher than englemenopausal years (L. S. Cohen,
Soares, Vitonis, Otto, & Harlow, 2006; E. W. Freem8ammel, Lin, & Nelson, 2006;
Schmidt et al., 2000). Depressive symptoms durireg derimenopausal transition are
also seen at an approximately 40% greater ratettt@rseen in the general population
(Timur & Sahin, 2010). There are several explamatidor increased symptoms of
depression during perimenopause, including bioklgand psychosocial models. The
question remains whether something about the peopese, be it due to biological
changes or life circumstance changes, brings abounique form of depression, or
whether it is a depression that is no differenthimt seen during other stages of life, but
is perhaps confounded by the presence of othempenpausal symptoms. The
longevity of the concept of a depression syndrogsmaated with perimenopause alone

warrants further investigation into this construct.

1.2 Perimenopause

Perimenopause occurs in most women during the afje40 to 55 years and is

associated with a variety of biological and psyogatal changes. These include
endocrine, vasomotor, cognitive, metabolic and santdanges, in addition to changes
in mood, irritability and hostility. The hormonah@&nges seen at this time are distinctive
and unique to the perimenopausal period. In 208¢igwed in 2012), the Stages of

Reproductive Aging Workshop (STRAW) created clasatfon guidelines for a



woman’s reproductive life cycle based on symptomsnstrual cycle changes, and
hormone changes (S. D. Harlow et al.,, 2012; Sostesal., 2001a).These have now
become the gold standard for assessing menopatzg snd have helped create

consistency amongst researchers.

1.3 Endocrine changes during perimenopause

The hormonal changes associated with perimenopaesaot completely understood,
mostly due to the complexity of these processesatighknown, is that early changes
in menstrual bleeding patterns seen during perip@nse are associated with
reproductive hormone levels, and that the changdbkd hormonal milieu begin well
before any symptoms occur (E. W. Freeman et ab052Gracia et al., 2005). Several
studies have found that the perimenopausal peri@$ listinct endocrine
characteristics, with early perimenopause chanmstiElly being a period of high
gonadotropin (Follicle Stimulating hormone (FSH)dahuteinizing hormone (LH))
levels and increased estradiol secretion, and fetemenopause is a time of high FSH
levels and decreased estradiol secretion (Souled.,e2001b). In research studies,
reproductive status is often confirmed by the pneseof elevated plasma gonadotropin
(i.,e. FSH levels in the context of low plasma afithlevels: Rubinow, Roca, &
Schmidt, 2007). In the past, it has been hypotbdsthat declining estrogen levels
during the perimenopause lead to the symptomswhaassociate with the transition,
i.e. hot flushes and low mood. However, researafois indicating that the symptoms
seen during perimenopause are related mofeuttuationsin estradiol levels, rather
than a decrease in estradiol levels. This is supgdry the observation that symptoms
peak during mid perimenopause and begin to setite smenopause, a time of severely

decreased estrogen levels, is reached (E. W. Freeésaanmel, & Liu, 2004; Schmidt,



Hag, & Rubinow, 2004).

1.4 Estrogen and the central nervous system

Estrogens are a group of steroids, named for iimgiortance in the estrous cycle, which
function as the primary female sex hormone. Like sé¢roid hormones, estrogens
readily diffuse across the cell membrane. Oncal@ghe cell, they bind to and activate
estrogen receptors that in turn up-regulate theesgmon of many genes. The three
major naturally occurring estrogens in women argoas (E1), estradiol (E2), and
estriol (E3) (Rubinow et al., 2007). Estradiol (E8)the predominant form in non-
pregnant females. All forms of estrogen are produce the body from androgens
through actions of enzymes. While estrogens arseptein both men and women, they
are usually present at significantly higher levals women of reproductive age.
Estrogens promote the development of female secgrséxual characteristics, such as
breasts, and are also involved in the thickeninthefendometrium and other aspects of

regulating the menstrual cycle.

Estrogen has widespread actions throughout the &MSnodulates the transcription of
many enzymes, as well as the receptor proteinssémeral neurotransmitters and
neuropeptides (Ciocca & Vargas Roig, 1995). Assallteestrogen regulates almost all
the activity of the neurotransmitters serotonin awcdtylcholine(Lokuge, Frey, Foster,
Soares, & Steiner, 2011). For example, estrogenutates the synthesis of serotonin
(L. S. Cohen & P. M. Wise, 1988), serotonin reuptgkink & Summer, 1996),

serotonin receptor transcription (Sumner, 1995) dhd response to serotonin
stimulation (Matsuda, Nakano, Kanda, Iwata, & Bati291). In addition to the effects

on serotonin receptors, estrogen has been fouadgment noradrenergic (NA) activity



by increasing NA turnover, decreasing NA reuptakd decreasing the number and
sensitivity of dopamine Preceptors (Soares, Poitras, & Prouty, 2003). Estiagffects

widespread circuits in the human brain, includimg meocortex, hypothalamus, pituitary
gland, hippocampus and brain stem. These regiomkmown to be responsible for
maintenance of many of the functions impacted bynpEnopause, including sleep, hot
flushes and fatigue, which are regulated throughhypothalamus, and also cognition
and mood, which are regulated through the hippocasmand neocortex. Both the
central serotonergic system and the estrogeniemsyste prominently involved in the
regulation of mood and behavioural states (Rubin@hmidt, & Roca, 1998).

Fluctuations in estrogen levels seen in perimenepanay therefore directly cause all of
the observed physical and psychological symptomsutih altered activation of each

key areas of the brain.

1.5 Vasomotor changes during perimenopause

The most commonly associated symptoms of perimarggare vasomotor symptoms
(VMS), which refer to episodic flushing and swegtiiiKronenberg, 1990). A hot flush
is experienced as warmth beginning around the dacdespreading to the chest, causing
skin redness, diaphoresis (excessive sweatingpalpitations (Moline, Broch, Zak, &
Gross, 2003). They affect about 75-85% of womerindyperimenopause. Most women
experience them for up to one year, but up to 25%amen experience them for 5
years or longer (Moline et al., 2003). VMS haverbeensistently found to be related to
the perimenopausal transition in both cross-seatipfwvis, Kaufert, Lock, Mckinlay, &
Vass, 1993; Dennerstein et al., 1993b) and prosgecitudies (Hunter, 1990;
McKinlay, Brambilla, & Posner, 1992) and have béieked to hormonal changes (E.

W. Freeman et al., 2007). McKinlay (1992) foundttinaidences of hot flushes increase



during the perimenopause, peak at the time of ih& imenstrual period and then
decline rapidly after this. In a longitudinal studly Hardy & Kuh (2002), they
confirmed that VMS were found to be strongly redate changes in menopausal status
with increases seen as women move through perinaeisep In a review, Kronenberg
(1990) reported that VMS has been found in 11-6@%nenstruating perimenopausal
women. There are problems associated with VMS taygprNamely, it is unclear what
effect perceptions and expectations of VMS and rpaunse, as well as mood state, have
on subsequent reporting. For example, women from\Western cultures report fewer
and less intense hot flushes than women in Westdtares (Lock, Kaufert, & Gilbert,
1988). Several factors have been found to influetiee risk of reporting and/or
experiencing VMS, including lower socio-economiates, general health and education
(Kuh, Wadsworth, & Hardy, 1997; Schwingl, Hulka,arlow, 1994). Further research
investigating the role of culture, SES expectatiorthe experience of VMS during

perimenopause is warranted.

1.6 Cognitive changes during perimenopause

Cognitive problems are often reported in perimensphand recently postmenopausal
women (Dennerstein, 2000). Cross-sectional stuties reported higher levels of self-
reported forgetfulness in peri- as opposed to pnapausal women (Gold et al., 2000;
Mitchell & Woods, 2001). However, few women vieweth cognitive symptoms as
serious (Mitchell & Woods, 2001). The Seattle Meliwomen’'s Health Study
(SWAN) examined changes in cognition during vari@tages of the menopausal
transition. They found that forgetfulness was régmbin 31% of participants who were
premenopausal, 44% in the early perimenopausalogerd45% in the late

perimenopausal period, and 42% in postmenopaudd @bal., 2000). This indicates an



association between reported cognitive complaimtd the commencement of the
perimenopausal transition. Cross-sectional reseaash not found memory to vary
according to menopausal stage (Henderson, Gutbudley, Burger, & Dennerstein,

2003). However, longitudinal research from the Meilime Women's Midlife Health

Project (MWMHP) has found that working memory amugeptual speed were superior
in the early and late stages of perimenopause, oaspared to women in mid-

perimenopause (P. M. Meyer et al., 2003). Clinitals have found that estrogen
replacement therapies (ERT) may enhance cognitronpérimenopausal women,
indicating a potential hormonal aetiology for cdgm decline in the perimenopause
(Sherwin, 1988). The extent of the therapeutic IBRT may have is unclear, with
inconsistencies in the literature about the besm@iitestrogen on cognition (Genazzani,
2007). However, both longitudinal and Randomisedt@dled Trial (RCT) studies

suggest that Hormone Replacement Therapies (HRE Jsuassociated with increased
performance on tests of cognitive abilities suclhrerbal memory (Kampen & Sherwin,
1994), recall of proper names (Robinson, FriednMarcus, Tinklenberg, & Yesavage,
1994), verbal fluency and working memory (Milleroithey, Rasgon, Fairbanks, &
Small, 2002). Whilst modest for the most part, #ifects of ERT can be substantial

enough to be clinically meaningful (Genazzani, 2007

1.7 Psychological changes during perimenopause

1.7.1 Mood

Based on studies from menopause clinics, mood rbetece is the most common
perimenopausal symptom for which women seek treattnf@yubi-Moak & Parry,

2002). Research on the relationship between peoperse and depression shows



conflicting results, with some longitudinal studieshiowing associations between
psychological symptoms and perimenopause (M. Rerfa@, Hill, & Brumbach, 2006;
Schmidt, Hag, et al., 2004), and others findingsnoh relationship (Woods & Mitchell,
1997). Inconsistency can be attributed to methagiosd problems to do with diagnosis
and endocrine heterogeneity, with different studlefining perimenopause by either
menstrual-cycle characteristics or chronologicad¢ @g which perimenopause occurs
(Joffe, 2003). Such methods can be problematithexe is variability in when the onset
of perimenopause begins and ends, potentially treguih participants being included
who are not truly perimenopausal. In studies thatehdefined menopausal status by
menstrual-cycle characteristics, it has been faimadl perimenopause doubles the risk
for depressive symptoms compared to pre- and posipaisal women (Avis,
Brambilla, McKinlay, & Vass, 1994). However, thetm@ of the relationship between
mood and perimenopausal symptoms is not cleat, seems that high levels of stress,
anxiety and expectations of the transition, pogiytiworsen the somatic symptoms of
menopause (Avis & McKinlay, 1991; Barth OlofssorC&llins, 2000; Bauld & Brown,

2009).

1.7.2 Irritability and hostility

Irritability, rather than depression or anxiety, frequently the primary presenting
complaint in women with premenstrual, perinatal,d aperimenopausal mood
disturbances (Born & Steiner, 1999). Despite tresearch on irritability in this area is
lacking. This is possibly due to the lack of a qete definition of irritability, along
with its amalgamation with other constructs suchaager and hostility. Irritability,
although defined by the Diagnostic and StatistMahual of Mental Disorders (DSM-

IV) as an associated feature, or criterion forgotinental conditions can also be seen as



its own unique construct (American Psychiatric Asation, 2000). It has been
proposed that irritability might be an independemtod disorder and not merely a
symptom of other mood disorders (Snaith & Tayld®83). Snaith & Taylor (1985)

defined irritability as:

‘A feeling state characterized by reduced contretrotemper which usually
results in irascible verbal or behavioural outbsrstithough the mood may be
present without observed manifestation. It mayXmesgenced as brief episodes,
or it may be prolonged and generalized. The expeeef irritability is always
unpleasant for the individual and overt manifestatacks the cathartic effect of

justified outbursts of anger’.

In the past decades, there has been an increasse@rch on irritability, aggression and
anger, with a focus on possible underlying neunstnaitter functioning (Born &
Steiner, 1999). The relationship between impulsiaggression and CNS serotonin
system function has been an area of particularesteand there has found to be an
inverse association between overall CNS serotontiviy and ‘irritable’ impulsive
aggressive behaviour (Bond & Cleare, 1997; Coccdr@89). Further evidence
supporting the relationship between serotonin amdability, selective serotonin
reuptake inhibitors (SSRIs) have been found toffieaeious in reducing irritability and
anger withor without concurrent depression (Fava, 2000; Fava, Alpergreviberg,
Ghaemi, & et al., 1996; Fava, Anderson, & Rosenhal880; Fava, Rosenbaum, Pava,

McCarthy, & et al., 1993).

The relationship between irritability and perimeaope remains unclear, in much the



same way as the relationship between depressiopemuenopause is unclear. In an
observational study, Spyropoulou et al (2009) foansignificant correlation between
FSH and LH levels and outward irritability. Ther@svno relationship found between
VMS, insomnia and menopausal status, indicating if@ability is not a secondary

product of these symptoms.

There is evidence that irritability increases dgrperimenopause (Bromberger et al.,
2003; E. W. Freeman, Sammel, Lin, Gracia, & Kap@68) and this is consistent with
anecdotal reports (Worsley et al., 2012). A study(Kornstein et al., 2010) found that
irritability was increased in premenopausal womexpegiencing depression, as
compared to depressed women peri and postmenopallss. lack of clarity around

irritability during perimenopause warrants furtlmrestigation.

1.8 Perimenopausal Depression - Incidence

Whilst there is little agreement over possible ezsuef higher rates of depression in
midlife women, most research supports that it isreal phenomenon. Several
longitudinal studies have shown increases in depressymptoms during the

perimenopausal period specifically. Freeman, Sambie| & Nelson (2006) found that

participants in the Penn Study of Ovarian Agingeverore than four times more likely
to have high Centre for Epidemiologic Studies Degpi@n scale (CES-D) scores (>16)
compared with their scores before they enteredmmropause. Similarly, Cohen,
Soares, Vitonis, Otto, & Harlow (2006), found thvabmen with no history of major

depression who experienced hot flushes associaiéiul thve perimenopause were
significantly more likely to become depressed th@omen who had not entered

perimenopause. Other community-based studies fmvedfthat depressive symptoms
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in midlife women were associated not with perimengge, but with factors such as
stress, relationship problems, or somatic symptahsperimenopause (e.g. sleep
deprivation: Avis et al., 1994; McKinlay et al., &8 Mitchell & Woods, 1996).
However, more recent epidemiologic studies havendoan increase in depressive
symptoms in perimenopausal women compared with @nepausal women
(Bromberger et al., 2003; Bromberger et al., 2@rbmberger et al., 2001). Freeman,
Sammel & Liu (2004) found that women in perimencggawere up to three times more
likely to report depressive symptoms than were gropausal women. Similarly, a
history of major depression has been found to asmethe likelihood of developing
depression in perimenopause (Bernard L. Harlow eWtto, Soares, & Cohen, 2003;
Tam, Stucky, Hanson, & Parry, 1999), however theralso an increased risk for first
onset depression during perimenopause (E. W. Freemal., 2006). In a longitudinal
study of premenopausal women with no history ofrédegive symptoms, Schmidt, Haq,
& Rubinow (2004) found that the incidence of mimt@pressive episodes increased in

the later perimenopausal period, as opposed tp watthe transition.

1.9 Theories of Perimenopausal Depression

1.9.1 Hormonal disruption

The estrogen withdrawal theory states that depresseten during perimenopause is a
result of reproductive hormone changes. The co+oenae of this spike in depression
and the changes to reproductive hormones intujtivaiggests that an endocrine
mechanism is involved in the pathophysiology ofifenopausal Depression (Parry,
2008). For example, Schmidt et al. (2004) found thaing the 24 months surrounding

the final menstrual cycle, women were 14 times niitiedy to develop depression than
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in the proceeding 31 years. Freeman and collea@®€gl) found an increased risk for
severe depression during the perimenopause compwaidd premenopause or
postmenopause, independent of variables such aigssy of depression, VMS and
sleep. Whilst the declining levels of estrogen wiergally blamed for Perimenopausal
Depression, estrogen levels actually increase dgutie early perimenopausal period,
before dropping again (Burger, Dudley, & Hopper99p This indicates that it is the
fluctuationsin reproductive hormones that might actually begoesible. Additionally,
there is evidence that testosterone levels maydmpaod during perimenopause. In a
longitudinal study, Bromberger et al. (2010) fouthé@t higher levels of testosterone
were associated with increased incidence of dejpres$here are several arguments
supporting an endocrine origin of Perimenopausgr@ssion. These include: the co-
occurrence of other menstrual cycle related moadrders and perimenopause, the
therapeutic effects of estrogen replacement thesapn Perimenopausal Depression,

and the disparity in gender rates of depressioosadhe lifespan.

There is a strong argument that an underlying gidxkty to endocrine changes is
responsible for the three main reproductive hormeteted mood disorders. These are
premenstrual dysphoria, postpartum depression aadmenopausal Depression.
Community and clinic-based studies have shown phatmenstrual syndrome (PMS),
Premenstrual dysphoric disorder (PMDD) and postragpression are risk factors for
subsequent Perimenopausal Depression (Dennerstaln €993b; Bernard L Harlow,
Cohen, Otto, Spiegelman, & Cramer, 1999; StewaBddell, 1993). PMS has been
identified as both an antecedent as well as a émfggccompaniment to Perimenopausal
Depression, leading to speculation that theretendency for some women to be at risk

for mood destabilisation during periods of repradiec endocrine change (Richards,
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Rubinow, Daly, & Schmidt, 2006).

The nature of menstrual cycle related mood dissrééso points to a common cause.
PMDD, which has been clearly associated with the ifa plasma estrogen levels
towards the end of the menstrual cycle and resohiéis the rise in estrogen levels
during menses, is characterised by depression,etynxichanges to sleep and
concentration (Payne, 2003) — the same symptomsribed during Perimenopausal
Depression. Research has observed a higher-thattexp rate of PMS history in

perimenopausal depressed women (Richards et ab§)2MHowever, Schmidt and

colleagues (2004) were unable to identify an assioci between either PMS or
postnatal depression with Perimenopausal Depres&imacknowledged problem in the
literature is that many studies use retrospectersports of PMS, with many of these
women, on closer inspection, not meeting critewa PMS. The unreliability of

participant self-report was highlighted by Richasadsal. (2006), who found that upon
investigation, the actual rate of premenstrual Hgsia was not predicted by self-

reports.

Another source of evidence for the role of estroflentuations in Perimenopausal
Depression comes from the efficacy of hormone mptent therapies (HRT) on mood
symptoms. Several studies examining the antidepn¢gffect of estrogen replacement
in perimenopausal women have demonstrated a theragdfect (Joffe & Cohen, 1998;
Schmidt et al., 2000; Soares, Almeida, Joffe, & €qR001). Interestingly, this finding
has been found to be limited to peri- and not pesiopausal depression, indicating that
treatment of fluctuations in estrogen levels, rathan overall levels, may be important

for the antidepressant effects of estrogen (L. &hed et al., 2003; Rasgon et al., 2002;
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Schmidt et al., 2000; Soares et al., 2001). Inabbsblind randomised study, Schmidt
et al (2000) examined the efficacy of estrogen he treatment of depression in
perimenopausal women with and without hot flush&stull or partial therapeutic

response was seen in 80% of subjects receivingdistrand 22% of those receiving
placebo, indicating that estradiol replacement odiffely treats Perimenopausal

Depression independent of its effects on vasonmsytomptoms (Schmidt et al., 2000).

A third line of evidence comes from the gender digp in rates of depression.

Unipolar major depression is nearly twice as comimnorwomen as it is in men (Kessler
et al.,, 1994; Kessler, McGonagle, Swartz, BlazerN&lson, 1993). The pattern of

depression across the lifespan further indicatesla for estrogen, with the gender
disparity beginning in adolescence, at a time wipeaberty begins and hormonal

changes begin to differentiate the sexes, and pleaking during the perimenopausal
years, and levelling out postmenopause (Kessleal.et1994). The perimenopausal
period, with its associated hormonal fluctuatidmst not the postmenopausal period in
which hormone levels have stabilised, appears @ period of increased risk for mood
disorders. Thus it seems intuitive that at leastesanood disorders have a hormone-

related trigger.

1.9.1.1 Past history of mood disorders

Women who develop psychiatric symptoms in midlife anore likely to have a

psychiatric vulnerability (i.e. personal or famhlistory or psychiatric disorders). In fact,
over half of women with Perimenopausal Depressiamehexperienced a previous
depressive disorder. In a longitudinal study, Aamsl colleagues (1994) found that prior

depression was the most predictive variable fosegbent depression in women aged
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45-55 years. Depressed mood during perimenopauggaritcularly related to the
previous experience of depressive symptoms asedcvaith the menstrual cycle, such
as premenstrual syndrome and postpartum depreSstovert & Boydell, 1993). In
several studies conducted by Freeman et al., pretnuah syndrome has been fund to be
a predictor of perimenopausal symptoms (E. W. FeserBammel, & Liu, 2004; E. W.
Freeman, Sammel, Rinaudo, & Sheng, 2004). The eevaesuggests that the
perimenopause increases susceptibility to symptafndgpression, especially in women
with a lifelong vulnerability. In particular, thereems to be a subset of women who
have a sensitivity to changing hormone levels datedt with the menstrual cycle and
these women are most vulnerable at times of intem&crine change, specifically

premenstrual, postnatal and perimenopausal.

1.9.2 Vasomotor symptoms and the domino theory

It has been theorised that depression during thempaopause may be secondary to the
sleep disruption caused by hot flushes and nigketssy a concept known #ee domino
theory (Schiff, Regestein, Tulchinsky, & Ryan, 19)nstant mild sleep deprivation
would explain the decrease in mood and increageitability and hostility that is seen
during perimenopause. In this theory, the abilifyestrogen replacement therapies
(ERT) to improve mood is through alleviation of turoal hot flushes, resulting in an

improvement in sleep (Schmidt & Rubinow, 1991).

Although not a uniform accompaniment, hot flushes &equently associated with
Perimenopausal Depression (Bromberger et al., 28610, Reed et al., 2009; Schmidt,
Hag, et al., 2004, Seritan et al., 2010). Hot fessihave been shown to occur in over

80% of perimenopausal women with depression, coetpato only 49% of
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perimenopausal women without depression (Joffé.eP@02). The constant mild sleep
deprivation that results from these VMS could explthe decrease in mood and
increase in irritability and hostility that is sedaring perimenopause. Sleep disruption
during perimenopause is ubiquitous, with reportagimag from 44% to 61% of

perimenopausal women reporting insomnia, compaoe@3t36% of premenopausal

women (Brugge, Kripke, Ancoli-Israel, & Garfinkdl989; Moline et al., 2003) and one
of the primary reasons for disturbed sleep attime is through nocturnal hot flushes

(Moline et al., 2003).

,For the domino theory to work, it would be expécthat the onset of VMS would
predate any mood symptoms (Rubinow et al.,, 200@stehd, hot flushes and
perimenopause have been found toirependentisk factors for depression (E. W.
Freeman, Sammel, & Liu, 2004), reducing the liketil that VMS predates all mood
symptoms. Further questioning the role of VMS irprssion, Bromberger (2009)
found that life stress and history of psychologsghptoms were more important than
VMS when predicting first lifetime episodes of magepression in midlife women. IN
another study, Bromberger & colleagues (2011) foilmad VMS were not a significant
predictor of first onset Major depression in miglifomen. Their findings did, however,
suggest that women who have a more symptomatienpeopausal transition are at
higher risk of a major depressive episode. In @itodinal study by Hardy & Kuh
(2002), it was found that VMS symptoms are stromglated to perimenopausal status,
while psychological symptoms were more stronglhatesd to current life stresses than
perimenopause status. It has also been shown thilst WMS may be associated with
depression, they are not able to account for tbeeased rate of depression (Bromberger

et al., 2011). Further, it has been suggestedNt& can be influenced by depression.
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In an observational study assessing the relatipris&iween climacteric symptoms and
psycho-social factors, Binfa and colleagues (2G6dnhd that vasomotor and physical
symptoms of the climacteric were related to periopamse, whereas psychological
symptoms were more influenced by psycho-sociabfacimainly negative life events).
This suggests that the relationship between VMS @sythosocial factors is limited.
Overall, research indicates that there is oftem-@acurrence of VMS and depressive
symptoms during perimenopause. However, based eintependent impact of VMS
and perimenopause on depression rates, and thasistancy of research finding a
relationship between VMS and depression, it sedmscb-occurrence of VMS and
depression is likely to reflect a common underlyamglocrine sensitivity, rather than a
causal relationship between the two. Further rete&n clarify this relationship is

needed.

1.9.3 Psychosocial models

A relationship between stressful life events anzdence of depression has been well
documented in the literature (S. Cohen, 1987; Hé&ciMensh, 1975). Some studies
have suggested that perimenopausal years, andfenidbre generally, is associated
with significantly more stressful life events thamher stages of a woman's life
(Schmidt, Murphy, Haq, Rubinow, & Danaceau, 2004).1980, Greene and Cook
found that perimenopausal women reported more ivegéife events than younger
women. This observed increase in negative life svpredominantly related to events
associated with interpersonal losses (e.g., clilteaving the home, death of parents).
This observation forms the basis of #@pty nestonstruct, which refers to the grief
parents feel when their children move out of hoBeveral studies have found that the

presence of negative life events is associated patimenopausal mood and behaviour
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symptoms (Bromberger et al.,, 2010; Dennerstein,etielDudley, & Guthrie, 2001;
Greene & Cooke, 1980), with an increased frequesfcyegative events reported by
women during the early perimenopause (Cooke & Gre#881; Greene, 1983; Greene
& Cooke, 1980). Based on this observation, it hesnbpostulated that Perimenopausal
Depression occurs secondary to an increase inimedde events (Cooke & Greene,

1981; Greene, 1983; Greene & Cooke, 1980).

Rather than being perceived entirely negativelyydneer, it has been found that events
associated with the empty nest construct are dgtisalked forward to (Barber, 1989).
Historically, a woman’s predominant role was toector their family’s needs and when
children left home this resulted in a negative teac However, there have been
considerable social changes over the last centuryvamen’s roles (Dennerstein,
Dudley, & Guthrie, 2002). In a longitudinal studyennerstein et al., (2002) found that,
for the majority of women, the departure of the tzsld from the home was associated
with positive changes to mood state and a reduatiafaily hassles. Another important
social change is that the average age of women wineyn have their first child is
increasing steadily, with 1 in 10 first time mothdreing over 35 years of age (AIHW,
2003). Whilst in the past, perimenopause and degardf the first child used to
coincide, we are now finding that women enter periopause when their children are
still quite young (early to mid-adolescence). Irditidn, adult children are delaying
leaving the family home, and are more often thatn reurning after they have left. In
2006-07, 31% of people aged 20-34 years had leit garents’ home and returned at
some point to again live with their parents (AulsimBureau of Statistics, 2009). What
this all amounts to, is that the peak in depressianid-life no longer coincides with an
‘empty nest'.
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Dennerstein, Lehert, Dudley & Guthrie, (2001) fouhet events associated with the
empty nest construct were not isolated to midlife;, were they necessarily associated
with negative mood. It has been suggested thameewwpausal depressed women can
be distinguished from non-depressed women by thesater vulnerability to the
negative effect of life events on self-esteem (BGee€el983; Veeninga & Kraaimaat,
1989). It may be that the difference between paropausal depressed women and non-
depressed women is in the way that they percefeeelients. Ballinger (1985) found
that depressed perimenopausal women experiencedra negative impact of life
events and more feelings of being stressed thanuwp@f asymptomatic controls. Both
the presence of negative life events as well as hegatively they are viewed may

therefore be more important for predicting deprassisk.

There is still an argument that during midlife, wamexperience more personal changes
and/or life events than at any other point in ifespan (McKinlay et al., 1987). These
experiences range from increased risk of illnessdeath of spouse, divorce or
separation, unemployment, death of parents, arsddbsocial support (McKinlay et al.,
1987). In a study by Woods & Mitchell (1997), it svbound that a stressful life context
was the most influential factor in accounting fapdessed mood during midlife, with
the perimenopausal transition offering little exytory power. Harlow and colleagues
(1999) found that, relative to married women, womdto have never been married or
were divorced, widowed or separated were at afggnily higher risk of depression
during perimenopause. Bromberger et al. (2010)laityifound that lower levels of
social support were associated with higher levedepression. The need for women to

redefine their roles, not just as mothers, but asowives, as daughters, and as
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productive women, is prevalent during the perimemusal years. It may be that those
women who do not possess robust coping strategiefiose women without external

purpose in their lives, are vulnerable during thie.

1.10 Symptomatology

Clinically, the depression often seen during perigpause is thought to be
symptomatically different from depression at otegges of a woman'’s life (Schmidt,
Roca et al. 1997). Perimenopausal Depression isdatedly described in the literature
as a dysphoric mood, characterised by feeling “bloe depressed, irritable or
“grouchy”, tense or nervous (Bromberger et al., 0@Compared to premenopausal
depression, Perimenopausal Depression has incréagad of irritability and hostility
(Bromberger et al., 2003; E. W. Freeman et al. 8200 creased mood lability (Holte &
Mikkelsen, 1991) and anhedonia (Ozturk, EraslanteMé& Ozsener, 2006) and is
characterised by a more dysphoric presentatioherahan a major depressive episode
(Dennerstein et al., 1993b). In an observationadiyst Oztlrk (2006) found that pre-
menopausal women who were depressed had highds lef’feanhedonia than those
women with Perimenopausal Depression. Worsley €2@12) described the clinical
presentation of Perimenopausal Depression as aaffophenomenon with episodes of
sadness or irritability lasting for minutes to heinefore spontaneously resolving. The
exact nature of the relationship between irritapiland perimenopause is unclear,
however, with results from Kornstein et al. (205Bpwing that irritability is actually
more pronounced during depression premenopausesyiftrome that is described is
different from the description one would expectaiajor depressive episode, or even

of straight dysphoria. Yet there is a paucity ofe@ch that seeks to categorically
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pinpoint these differences.

1.11 Treatment

Given the morbidity associated with mood disordéng, appropriate management of
Perimenopausal Depression is critical. Whilst HRIE been the standard treatment for
perimenopausal symptoms in the past, reports on B{Rfie Women’s Health Initiative
(WHI) have changed the risk-benefit ratio for HR3euln addition to alleviating VMS,
HRT use was previously recommended for preventibeandiovascular disease and
osteoporosis (Rossouw, 2002). The WHI found thagidterm HRT use was associated
with increased cardiovascular risk and breast qamslks and only minimally enhanced
quality of life. The indicated use of HRT is nowlyror short-term use in order to
avoid these risk factors, with many women who dentiified as being at high risk for
either breast cancer or cardiovascular diseaselainabuse the treatment at all
(Rossouw, 2002). In response to these treatmeitations for standard HRT use, new
trends in treatment of Perimenopausal Depressime lemnerged. When considering
how to treat Perimenopausal Depression, it is ingmbrto consider the severity of the

depression as well as whether or not it is the dnset.

1.11.1 Hormone Replacement therapies

Estrogen therapy appears to be an effective tredtioe depressive symptoms during
perimenopause (See Worsley et al., 2012 for a wgvidlthough results have been
mixed, there are currently at least two placebdrotied trials that have found that
estrogen replacement therapy (ERT) is significamtigre effective than placebo in
treating depressive disorders in perimenopausalemmith response rates of 68-80%

in the treatment groups compared to 20-22% in plaaroups (Schmidt et al., 2000;
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Soares et al., 2001). They also found that treatrefact did not differ as a result of
VMS, indicating the ERT has mood-enhancing effentiependent of its effects on
VMS (Schmidt et al., 2000). Kornstein et al. (201f@und that perimenopausal
depressed women on HRT'’s experience fewer physgaiptoms, lower levels of
melancholia, and decreased sympathetic arousal mentioned previously, the
therapeutic effects of ERT that are seen in peropansal women are not seen in
postmenopausal women when estrogen levels areemtlthwest (L. S. Cohen et al.,
2003). However, this effect has not been consistenobserved and it has been
suggested that it is not the overall levels ofudating estrogen but rather fluctuations in
these levels that are causing the mood disturbaftee®V/. Freeman et al., 2006). In
addition, it seems that thbalance of their hormones, such as testosterone and
progesterone, also has a significant effect on mdeatditional HRT therapies are non-
selective in their actions, resulting in unwantatkseffects such as well as endometrial
and breast changes (Collaborative Group on HormBaetors in Breast Cancer, 1997;
Writing Group for the Women's Health Initiative kstigators, 2002). This, in
combination with the associated risk factors, mehas HRT's are not an appealing or

viable option to many women suffering from the syomps of perimenopause.

1.11.2 Selective Serotonin Reuptake Inhibitors

After the WHI published its results concerning tisk of extended HRT use, there was
a significant drop in HRT prescriptions and a conent rise in Selective Serotonin
Reuptake Inhibitors (SSRI), a more conventionahttreent for depressive symptoms
(MclIntyre, Konarski, & Grigoriadis, 2005). To datbere has not been much research
into the efficacy of SSRI's for treatment of psyldgical symptoms during

perimenopause. However, several clinical trialsehiund differences in the way pre-

22



and post-menopausal women respond to SSRI's (Keim&t al., 2000), as well as
differences between younger and older women (Cas&uoares, & Cusin, 2005), with
younger pre-menopausal women responding bettaetdnent. Comparisons between
SSRI and HRT treatments have indicated similacadly between them (Soares et al.,
2006), with some SSRI treatments showing improvenermenopausal symptoms
generally (i.e., VMS), and not just in mood (Jadteal., 2007; Soares, Poitras, Prouty, et

al., 2003).

1.11.3 new generation hormone replacement therapies

The risks associated with traditional HRT’s are aamning for some women, despite
their efficacy. Tibolone is a newer and selectivRTHhat has a global estrogenic effect,
with predominantly progestogenic effects in theandtrium (Swegle & Kelly, 2004).
This particular HRT is able to alleviate menopaugatomotor symptoms without
stimulating the endometrium (Swegle & Kelly, 2004Jibolone also increases
circulating testosterone, which can enhance modeépandently of estrogen changes
(Swegle & Kelly, 2004). There are advantages tolbe of this particular drug over
estrogen and/or progestogen-containing treatmetibrag) as it does not increase
mammographic density, thus not increasing riskrefibt cancer, whilst still having the
effects on bone density and VMS seen in older HRMs J. Reed & Kloosterboer,
2004). Part of the reason that Tibolone is thotiglite such an effective treatment is its
effects as an androgen replacement. Although estrtgerapy alone has shown positive
effects on mood, testosterone imbalance may caérido lack of well-being
(Bromberger et al., 2010; Davis, 2002). The clihiogports are supportive of the
efficacy of Tibolone in alleviating adverse mood mptoms experienced by

postmenopausal women. To date, there is littlearebeinto the efficacy of Tibolone
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during perimenopause. Given that a previously megometa-analysis of estrogen
therapy found a two-fold increase in the effecesiz perimenopausal compared to
postmenopausal women (Zweifel & O'Brien, 1997)r¢his good reason to believe that

clinical results will be positive.

1.12 Limitations in the Existing Evidence Base and Conclusion

Despite ongoing debate, Perimenopausal Depressi@n donstruct that has become
widely accepted. The lack of certainty regarding finesence of a relationship between
perimenopause and depression is partly due to tideniably complex relationship
between mood, estrogen and neurotransmitters. Melbgical problems have also
contributed to the lack of clarity regarding Penmmpausal Depression. The
characterisation of depression has often beeneliaeport or has been confused with
the somatic symptoms of perimenopause, with a tc&tandardised and continuous
measures of depression. Perhaps more problemasicbban the lack of a clear
definition of perimenopause and the stages withimi2001, the Stage of Reproductive
Aging Workshop (STRAW) proposed a staging systemdwearian aging based on
qualitative and menstrual criteria for define eatdige (Soules et al., 2001a). This was
revised and fine tuned in 2011 (S. D. Harlow et aD12). The impact of these
methodological issues can be seen more clearlyeatook at research from only 10
years ago when there were less stringent critemiapérimenopausal status. Where
stressful life events were initially found to be thiggest predictor of depression during
the midlife (Woods & Mitchell, 1997), more recenvidence has shown that
perimenopausal status, severity of vasomotor symgtohormonal fluctuation and
health and lifestyle factors are in fact more gsgigirelated to depression during the

midlife than stressful life events (L. S. Coherakt 2006; E. W. Freeman et al., 2006;
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Fuh, Wang, Lee, Lu, & Juang, 2006; Woods et ab830

The current lack of clarity regarding the naturelepression during the perimenopause,
as well as the inconsistent evidence of causalofactelated to Perimenopausal
Depression, highlights this as a particular issfien@ed for further research. The
similarities in symptomatology with depressive diss occurring during other times
of hormonal disturbance (e.g. PMS or postnatal e&gpon) suggest a common
underlying cause (potentially related to fluctugtgonadal hormone levels). This thesis
therefore focuses in more detail on ascertainingtway cause depression during this
time, as well as trying to establish whether igisntitatively or qualitatively different

from standard depression, and thus whether it regua different treatment approach.
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CHAPTER 2: LITERATURE REVIEW: FACTORS ASSOCIATED WI TH

DEPRESSION DURING THE PERIMENOPAUSAL TRANSITION

2.1 Preamble to Published Paper

This paper presents a portion of the literaturéese\of this thesis. The aim of this paper
was to provide an overview of the factors that hdeen associated with the
development of symptoms of depression during peropause. Reviewed within this
paper was literature that has identified variousidgjical, psychological, lifestyle and
social factors as predictors of depression durgrgnpenopause. The implications of this

research for both future studies and clinical psacare discussed.

This paper was published in the Archives of Womeéviental Health in August 2012.
This journal is the official journal of the Marce@ety and the North American Society
for Psychosocial Obstetrics and Gynaecology (NASR@Gs an interdisciplinary peer
reviewed journal read by psychologists, psychitgrisocial workers, nurses, and other
professionals who work within the field psychiamd obstetrics-gynaecology. It is

published by Springer.
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Abstract Perimenopause has long been associated with
psychological distress, both anecdotally and clinically. Re-
search has identified this time as a period of increased risk
for both first-episode depression and for depression reoc-
currence. However, we know that the majority of women do
not experience these difficulties during perimenopause. This
review examines the current research literature looking at
the factors associated with depression during perimeno-
pause, with a view to identifying those factors which are
protective and those factors which predict increased risk.
From the literature, it is evident that some women have a
hormonal vulnerability to mood disorders. However, this
does not account for the phenomenon of perimenopausal
depression in and of itself. Rather, there appears to be a
complex interplay between hormonal vulnerability, the psy-
chosocial resources one has (coping skills and social sup-
port), their overall well-being (exercise and other lifestyle
factors) and the demands on their coping resources (stressful
life events). The complexity of the relationship between
penmenopause and depression means that there is a need
to look beyond either as a sole explanation of mood during
midlife. Education is required for both general practitioners
and for women regarding the individual risks of psycholog-
ical distress during perimenopause, as well as the knowl-
edge of the life factors which we know to be protective.

Keywords Perimenopause - Depression - Risk factors -
Protective factors - Psychosocial
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Introduction

Depression is the number one cause of disability worldwide,
and women are twice as susceptible as men, with 10-23 %
lifetime prevalence for women (Bromberger 2004; Noble
2005). Several risk factors for depression have been identi-
fied, including adverse life events, genetic predisposition
and personality traits (Boyce et al. 1991; Kendler et al.
1995; Krendler et al. 2000), For women, the transition into
menopause, known as perimenopause, has also been asso-
ciated with an increased risk for both symptoms of depres-
sion (Bromberger et al. 2003; Cohen et al. 2006) and for
major depressive episodes (Freeman et al. 2006a). Perime-
nopause oceurs in most women during the ages of 40 to
55 years and 1s associated with a vanety of biological and
psychological changes. The most notable change associated
with perimenopause is changes to, and eventual cessation
of, the menstrual cycle. In addition, vasomotor, cognitive,
metabolic and somatic changes take place, as well as
changes in mood, imritability and hostility. These changes
are brought about by hormonal changes. Fluctuating hor-
mone levels are detected for around 2 years before any
classic symptoms of perimenopause (menstrual irregularity
and hot flashes) are reported. This fluctuating hormonal
profile, rather than any overall decrease in the availability
of hormones, is thought to be responsible for the symptoms
of perimenopause. For the purposes of this review, perime-
nopause refers to the menopausal transition, beginning with
variability to the menstrual cycle and continuing to the early
postmenopausal years (up to | year amenorrhea) (Harlow et
al. 2012).

The transition into menopause is anecdotally known as a
time of psychological instability for women. Although the
majority of women do not develop depression during peri-
menopause, it is a period of mood disturbance for a sigmf-
icant proportion (McKinlay et al. 1987). This is reflected in
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the rates of depression during the perimenopausal years,
with rates of first episode depression anywhere from 2 to
14 times higher than in the premenopausal years (Schmidt et
al. 2000, 2004a; Cohen et al. 2006; Freeman et al. 2006b).

While for many women there is an increased risk of mild
or major depression during perimenopause, the fact remains
that the majority of women do not develop depression
during perimenopause. This raises the question as to why
some women seem to be more vulnerable than others. There
are several theories that try to explain this epidemiological
phenomenon, with previous explanations having focused on
various biological, psychosocial and lifestyle factors. How-
ever, there 1s no clear-cut formula that can predict who will
develop depression during this time. Rather, there are a
number of factors that put women at risk of depression
during the perimenopause, as well as factors which seem
to be protective against it.

Psychological disturbance during the perimenopause

Studies from menopause clinics show that mood disturbance
is the most common perimenopausal symptom, occurring in
approximately 75 % of patients (Ayubi-Moak and Parry
2002). Research on the relationship between perimenopause
and mood disturbance is mixed, with some longitudinal
studies showing associations between psychological symp-
toms and perimenopause (Schmidt et al. 2004a; Freeman et
al. 2006a) and others finding no such relationship (Woods
and Mitchell 1997). This inconsistency can in part be attrib-
uted to methodological obstacles to do with determination
of depression and perimenopausal status and endocrine het-
erogeneity (Parry 2008). Study differences in how perime-
nopause has been defined have also led to a lack of
consistency between studies. For instance, some have used
menstrual cycle characteristics, such as regularity and time
since last menses, whereas others have used chronological
age in which perimenopause occurs (Joffe 2003). Using age
as a proxy for menopausal status is a crude measure as the
age of onset of perimenopause varies from 35 to 55 years.
Using menstrual cycle changes is a much more accurate
definition of perimenopausal status, but even then it is not
100 % accurate. The only definitive way to know if a
women has entered the perimenopause is by blood assays
looking for increased follicle-stimulating hormone (FSH)
serum level (FSH greater than 25 IU/L is indicative of
gonadotropins’ attempt to stimulate declining ovarian func-
tion; Soares et al. 2001). However, few studies have had the
luxury of diagnosing perimenopause in this manner as the
costs and invasive nature of the tests are prohibitive. In
studies that have defined menopausal status by menstrual
cycle characteristics (such as changes recent irregularity, or
changes to flow and duration), it has been found that
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perimenopause doubles the risk for depressive symptoms
compared to pre- and postmenopausal women (Avis et al.
1994). In addition, whilst cross-sectional studies have often
not found a relationship between depression and perimeno-
pause (McKinlay et al. 1987; Dennerstein et al. 1994;
Woods and Mitchell 1997), prospective systematic studies
have (Harlow et al. 1999). Standardized classification guide-
lines were proposed in 2001 (Soules et al. 2001), and then
revised in 2010 (Harlow et al. 2012), known as the Stages of
Reproductive Aging Workshop (STRAW), which have
helped address the variability in perimenopausal status.
STRAW defines the early transition into menopause as
changes of seven or more days in menstrual cycle length,
and late transition stage as two or more skipped menstrual
cycles and 60 days or more of amenorrhea, and postmeno-
pausal stage as 12 months or more of amenorrhea (Soules et
al. 2001; Harlow et al. 2012). The particular stages of the
transition have been associated with differing risk levels for
depressive symptoms. Bromberger et al. (2007) found that
the greatest risk period was the late transition, but they also
found an increase in the early transition and the early post-
menopausal years. Woods et al. (2008) also found that the
late transition period was a period of significantly increased
risk for depressive symptoms. Additionally, the presence of
a relationship between depressive symptoms and perimeno-
pause when following up women prospectively, but not
when comparing women of different age groups cross sec-
tionally, may indicate that cultural factors have a big impact
on either reporting of symptoms or on the experience of
symptoms. The experience of a woman who has lived
through a particular cultural era may not be comparable to
a woman from another generation, even though they may
have in other ways had very similar demographics.

There is still compelling evidence for an increase in rates
of depressive symptoms during the perimenopause, even
when taking into account methodological issues and incon-
sistencies in the research literature. Freeman et al. (2004a)
found that participants in the Penn Study of Ovarian Aging
were more than four times more likely to have high Centre
for Epidemiologic Studies Depression scale scores (>16)
when in perimenopause compared with their scores before
they entered perimenopause. Similarly, Cohen et al. (2006)
found that women with no history of major depression who
experienced hot flashes during the perimenopause were
significantly more likely to become depressed than women
who had not entered perimenopause. These results are sup-
ported by other epidemiologic studies that have found an
increase in depressive symptoms in perimenopausal women
compared with premenopausal women (Bromberger et al.
2001, 2003). Freeman et al. (2004a) found that women in
perimenopause were up to three times more likely to report
depressive symptoms than were premenopausal women. In
a longitudinal study of asymptomatic premenopausal
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women, Schmidt et al. (2004a) found that events related to
late perimenopause, as opposed to early on in the transition,
may be associated with an increased susceptibility to devel-
op depression in some women. So, it seems that despite
some inconsistencies within the field, the weight of the
evidence is supportive of an association between depression
and perimenopause.

Biological factors
Hormonal vulnerability

Most of the research into why some women seem to be
vulnerable to perimenopausal depression revolves around
fluctuating oestrogen levels. The co-occurrence of a spike
in depression and changes to reproductive hormones intui-
tively suggest that an endocrine mechanism is involved in
the aetiology of perimenopausal depression (Pamry 2008).
Schmidt et al. (2004a) found that during the 24 months
surrounding the final menstrual cycle, women were 14 times
more likely to develop depression than in the 30 years
following puberty. Freeman et al. (2004a) found an in-
creased risk for severe depression during the perimenopause
compared with the premenopause or postmenopause, inde-
pendent of variables such as past history of depression,
vasomotor symptoms (VMS) and sleep quality. Whilst the
declining levels of oestrogen were initially blamed for peri-
menopausal depression, oestrogen levels actually increase
during the early perimenopausal period, before dropping
again (Burger et al. 1999). This indicates that it is the
fluctuations in reproductive hormones that trigger depres-
sion in vulnerable women. Through animal and human
studies, and clinical data, it is known that the reproductive
hormones progesterone and oestrogen and the neurotrans-
mitter responsible for mood, serotonin, share common path-
ways and receptor sites in the brain (Schmidt et al. 1998;
Bloch et al. 2000). This suggests that, for some women,
there may be an underlining physiological susceptibility for
mood difficulties related to reproductive events. In addition
to the role of oestrogen and progesterone, research is in-
creasingly highlighting the role of androgens on mood dur-
ing the perimenopause. Santoro et al. (2005) found a
relationship between circulating androgen levels and depres-
sive symptoms, but not with depressive symptoms and
estradiol, in the early stage of perimenopause. Higher tes-
tosterone levels have also been associated with higher levels
of depressive symptoms, independently of menopausal sta-
tus (Bromberger et al. 2010). Additionally, androgen-based
therapies have been shown to improve mood in pre- and
postmenopausal women (Almeida 1999; Goldstat et al.
2003), offering further potential for pharmacological
intervention.

There seems to be a subset of women who have extreme
sensitivity to changing hormone levels associated with the
menstrual cycle, and these women are most vulnerable at times
of intense endocrine change, specifically premenstrually, post-
natally and perimenopausally. Community and clinic-based
studies have shown that premenstrual syndrome (PMS), pre-
menstrual dysphoric disorder and postnatal depression are risk
factors for subsequent perimenopausal depression (Dennerstein
et al. 1993; Stewart and Boydell 1993; Harlow et al. 1999).
PMS has been identified as both an antecedent to as well as a
frequent accompaniment of perimenopausal depression, lead-
ing to speculation that there is a tendency for some women to
be at nsk for mood destabilization during periods of reproduc-
tive endocrine change (Richards et al. 2006). Research has
observed a higher-than-expected rate of PMS history in peri-
menopausal depressed women (Richards et al. 2006), and it has
been identified as one of the strongest predictors of perimeno-
pausal depression (Freeman et al. 2004a, b). However, m a
prospective study, Schmidt et al. (2004a) were unable to iden-
tify an association between either PMS or postnatal depression
with perimenopausal depression. An acknowledged problem in
the literature is that many studies use retrospective self-reports
of PMS, with many of these women, on closer inspection, not
meeting criteria for PMS. This unreliability of self-reporting
was highlighted by Richards et al. (2006) who found that upon
investigation, the actual rate of premenstrual dysphoria was not
predicted by initial self-reports. However, further support for a
common underlying cause comes from the nature of menstrual
cycle-related mood disorders. Common symptoms are shared
by women complaming of PMS, postpartum blues, the peri-
menopausal transition and menopause: depression, sleep dis-
turbance, irritability, anxiety and panic, memory and cognitive
dysfunction and a decreased sense of well-being (Arpels 1996).
Despite inconsistencies in the research, there is compelling
evidence that a past history of mood disturbance related to
reproductive-related events is a significant risk factor for peri-
menopausal depression. However, this past history of repro-
ductive event-related mood disorders provides a far from
complete picture of a woman's risk of perimenopausal
depression.

Vasomotor symptoms

The symptoms most commonly associated with perimeno-
pause are VMS, which refer to episodic flushing and sweat-
ing (Kronenberg 1990). About 75-85 % of women are
affected by them during perimenopause. Most women ex-
perience them for up to a year, but up to 25 % of women
experience them for 5 years or longer (Moline et al. 2003).
Several factors have been found to influence the risk of
experiencing VMS, a higher incidence is found in women
with lower socio-economic status, poor health status, lower
levels of education (Schwingl et al. 1994; Kuh et al. 1997)
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and cigarette smokers (Holte and Mikkelsen 1991a; Kuh et
al. 1997). This highlights the problems associated with
VMS reporting. Namely, it is unclear what effect percep-
tions and expectations of VMS and menopause, as well as
mood state, have on subsequent reporting.

Several studies have shown that the severity of VMS is
a risk factor for perimenopausal depression. In a
population-based prospective study, Cohen et al. (2006)
found that the presence of VMS increased the risk for
depressed mood during the perimenopause. However,
while hot flushes are frequently associated with depres-
sion, they are not uniformly present. Over 80 % of peri-
menopausal women with depression experience comorbid
VMS, compared to 49 % of perimenopausal women with-
out depression (Joffe et al. 2002). This leaves 20 % of
women experiencing perimenopausal depression who do
not experience any VMS. In fact, hot flushes and perime-
nopause have been found to be independent risk factors
for depression (Freeman et al. 2004a). In an observational
study assessing the relationship between climacteric
symptoms and psychosocial factors, Binfa et al. (2004)
found that vasomotor and physical symptoms of the cli-
macteric were related to perimenopause, whereas psycho-
logical symptoms were more influenced by psychosocial
factors (mainly negative life events). This suggests that
the relationship between VMS and psychological symp-
toms, if present, is limited. Oztiirk et al. (2006) found no
correlation between the severity of VMS and depression,
suggesting that VMS do not predict either the severity or
existence of depression, making this relationship uncer-
tain. Bromberger et al. (2008) found that life stress and
history of psychological symptoms were more important
than VMS when predicting first lifetime episodes of major
depression in midlife women, results which clearly under-
mine the significance of VMS. However, their findings
also suggested that women who have a more symptomatic
perimenopausal transition are at higher risk of a major
depressive episode. In a longitudinal study by Hardy and
Kuh (2002), it was found that VMS symptoms are strong-
ly related to perimenopausal status, while psychological
symptoms were more strongly related to current life
stresses than perimenopause status. Further complicating
the picture, it has also been suggested that VMS can be
influenced by depression. A study by lgarashi et al.
(2000) found that vulnerability to stress is associated with
worse climacteric symptoms. Greene and Cooke (1980)
reported that life stress in a normal population influenced
the severity of perimenopausal symptoms more signifi-
cantly than perimenopause. The often co-occurrence of
severe VMS symptoms and depression during the perime-
nopause seems more likely to reflect a common underly-
ing endocrine sensitivity, rather than a causal relationship
between the two.
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Sleep disruption has also been found to be a risk
factor for perimenopausal depression. It has been theor-
ised that depression during the perimenopause may be
secondary to the sleep disruption caused by hot flashes
and night sweats, referred to as ‘the domino theory™ of
perimenopausal depression. Sleep disruption during peri-
menopause is ubiquitous, with reports ranging from 44—
61 % of perimenopausal women reporting insomnia,
compared to 33-36 % of premenopausal women
(Brugge et al. 1989; Moline et al. 2003). Constant mild
sleep deprivation could explain the decrease in mood
and increase in irritability and hostility that are seen
during perimenopause. Whilst hot flashes are the most
commonly reported cause of sleep difficulties in peri-
menopausal women, their role is controversial and con-
fusing. Studies have shown that perimenopausal women
do experience more disturbed sleep and decreased sleep
quality than premenopausal women, and this is likely
attributable to VMS. Burleson et al. (2010) found that
sleep problems predicted worse mood on the following
day but accounted for only a small portion of the
relationship between VMS and mood symptoms, sug-
gesting that any effect of vasomotor symptoms on mood
acts through a mechanism other than sleep disruption. It
is worth noting that perceptions of sleep quality are
affected by depression, making any conclusions from
self-reports difficult to verify (Parmry 2008). Perimeno-
pausally depressed women have been shown to over-
report severity of hot flashes during sleep, with skin
conductance studies revealing that they have fewer and
shorter hot flashes that disrupt sleep than do non-
depressed perimenopausal controls (Parry et al. 2006).
This suggests that anxiety about the experience of hot
flashes, rather than their physiological experience, may
be the more significant predictor of sleep disturbance in
depressed perimenopausal women.

There is agreement in the literature that chronic sleep
deprivation can lead to depression. However, insomnia
is also one of the most common symptoms of depres-
sion, making this a bidirectional relationship. This is all
true for the perimenopausal depressed woman. The re-
lationship between the factors is complicated and highly
interrelated. When taking into account the potential ef-
fect that VMS have on mood, as well as sleep, and of
the depression associated with perimenopause indepen-
dent of VMS and sleep, the picture becomes infinitely
more complex. Despite evidence indicating a role of
sleep disturbance and VMS in mood disturbance during
the perimenopause, it still seems that this picture is
incomplete. In a multiethnic community-based study,
Bromberger et al. (2003) found that mood symptoms
in perimenopausal women remained significant after
adjusting for VMS and sleep disturbances.
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Psychosocial factors
Past history of mood disorders

As discussed earlier, depressed mood during perimeno-
pause is particularly related to previous episodes of
depression associated with the menstrual cycle or peri-
ods of altered hormonal functioning, such as premen-
strual syndrome and postpartum depression. However, it
has also been shown that women who have experienced
depression not in the context of reproductive events are
more likely to experience perimenopausal depression. In
fact, over half of women with perimenopausal depres-
sion have experienced a previous depressive episode
(Cohen et al. 2006; Freeman et al. 2006a). In a longi-
tudinal study. Avis et al. (1994) found that prior depres-
sion was the most predictive variable for subsequent
depression in women aged 45-55 years. The evidence
suggests that the Perimenopause increases susceptibility
to depression, especially in women with a lifelong
vulnerability.

Altitude toward menopause

Research has shown that the way in which women regard
menopause and the expectations they have of the transition,
affect their psychological wellbeing during the Perimeno-
pausal period (Avis and McKinlay 1991; Hunter 1992;
Woods and Mitchell 1996). In a prospective study, Avis
and McKinlay (1991) found that women who have more
negative attitudes to menopause go on to report more peri-
menopause symptoms and are more likely to become de-
pressed. The experience of perimenopause 1s mfluenced by
cultural factors, and our perception of'it is highly dependent
on social leaming about what to anticipate during midlife
(Woods and Mitchell 1996). In the Massachusetts Women's
Health study (Avis and McKinlay 1991), premenopausal
women who reported neutral feelings or relief’ about the
prospect of menopause developed more positive attitudes
after menopause. However, women with previously nega-
tive beliefs about perimenopause were more likely to devel-
op severe climacteric symptoms. In a culture that values
youth and holds negative views about ageing, it is not
surprising that women may view this marker of midlife as
a negative event. Research has demonstrated that a person’s
behaviour can be affected by their expectations, a concept
known in psychological literature as “self-fulfilling prophe-
¢y’ (Avis and McKinlay 1991). Negative beliefs about men-
opause may act as a filter through which symptoms are
experienced and thus influence women's perceptions of
perimenopause (Hunter 1992). It is plausible that women'’s
negative beliefs about the experience of perimenopause may
contribute to an experience to match.

Stressful life events and the “empty nest’

A relationship between siressful life events and the inci-
dence of depression has been well documented in the liter-
ature (Hecht and Mensh 1975; Cohen 1987; Kendler et al.
2000). Some studies have suggested that the perimenopause
and midlife are associated with significantly more stressful
life events than are other stages of a woman'’s life (Schmidt
et al. 2004b). In 1980, Greene and Cook found that peri-
menopausal women reported more negative life events than
younger women. This observed increase in negative life
events was predominantly related to events associated
with interpersonal losses (e.g. children leaving the home
and death of parents) and was consistent with the ‘empty
nest’ construct. Several studies have found that the pres-
ence of negative life events 1s associated with perimeno-
pausal mood and behaviour symptoms (Greene and Cooke
1980 Dennerstein et al. 2001). Based on this observation,
it has been postulated that perimenopausal depression
occurs secondary to an increase in negative life events
(Greene and Cooke 1980; Cooke and Greene 1981).

The idea of the ‘empty nest’, when all the children leave
the family home, has for a long time been thought of as a
time of increased risk of depression in middle-aged women.
However, rather than being perceived entirely negatively, it
has been found that for many women, events associated
with the empty nest construct are actually looked forward
to (Barber 1989). Whilst historically when a woman’s pre-
dominant role was to care for her family’s needs, the period
when children left home may have resulted in a negative
reaction, there has been considerable social change over the
last century (Dennerstein et al. 2002). In a longitudinal
study, Dennerstein et al. (2002) found that, for the majority
of women, the departure of the last child from the home was
associated with positive changes to mood state and a reduc-
tion in daily hassles. Another important social change is that
the average age of women when they have their first child is
mncreasing steadily, with one in ten first-time mothers being
over 35 years of age (AIHW 2003). Whilst in the past,
perimenopause and departure of the first child used to coin-
cide, we are now finding that women enter perimenopause
when their children are still quite young (early to mid-
adolescence). In addition, adult children are delaying leav-
ing the family home until later and later, and are ofien
returning after they have left. In Australia in 2006-2007,
31 % of people aged 20-34 years had lefi their parents’
home and returned at some point to again live with their
parents (ABS 2009). What this all amounts to is that the
peak in depression in midlife no longer coincides with an
‘empty nest’, arguing against this lifestyle change being the
most significant predictor of depression.

There is still an argument that during midlife, women
experience more personal changes and/or life events than at
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any other point in the lifespan (McKinlay et al. 1987). These
experiences range from increased risk of illness or death of
spouse, divorce or separation, unemployment, death of
parents, to loss of social support (McKinlay et al. 1987).
In a study by Woods and Mitchell (1997), it was found that a
stressful life context was the most influential factor in ac-
counting for depressed mood during midlife, with the peri-
menopausal transition offering little explanatory power.
However, a study by Veeninga and Kraaimaat (1989) found
that whilst women presenting to menopause clinics had
higher reports of climacteric complaints and psychological
symptoms than menopausal women not presenting to clin-
ics, they did not report any more life events. However, the
menopause clinic attendees did report more negative impact
of life events than did non-attendees. This could suggest that
some women are more susceptible to negative effects of
stressful life events which then results in a more symptom-
atic perimenopause. However, it may signify an underlying
hormonal vulnerability in some women which puts them at
risk for depression, independently of other risk factors. It
may be that the difference between perimenopausally de-
pressed women and non-depressed women is in the way that
they perceive life events, rather than simply the experience
of the life event. Ballinger (1985) found that depressed
perimenopasual women experienced a more negative impact
of life events and more feelings of being stressed than a
group of asymptomatic controls. Women who become de-
pressed in perimenopause may therefore have a vulnerabil-
ity, which as discussed previously may be an exaggerated
sensitivity to endocrine fluctuations, that means they cope
more poorly with the events making them more prone to
mood disorders.

Coping styles

The way in which one copes with stress has been shown to
moderate the relationship between perimenopause and
mood. There has been considerable research examining
how individuals cope with stress, particularly as this relates
to risk of depressive episodes generally, and a very modest
amount of research looking at the impact of coping styles on
depression during the perimenopause. In regard to the re-
search looking at depression more generally, there have
been different coping styles identified as being more effec-
tive compared to others. Carver et al. (1989), in their mul-
tidimensional model of coping strategies, identified 13 main
strategies that people use to cope in stressful situations.
These included active coping, planning, suppression of
competing activities, restraint coping, seeking of instrumen-
tal social support, seeking emotional social support, positive
reinterpretation, acceptance, denial, tuming to religion, fo-
cus on and venting of emotions, behavioural disengagement
and mental disengagement. While Carver et al. (1989) did
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indicate that some strategies were more adaptive than others,
they did not systematically categorize these strategies in
terms of efficacy. Morse et al. (1998) found that based on
self-reports of previous PMS history and subsequent reports
of perimenopausal distress, the indication is that women
who report high levels of symptomatic distress and distur-
bance during the menopause transition are those women
who are less resilient, have higher levels of life stress and
have less effective coping strategies. Neri et al. (1997) found
that active and avoidant coping styles were associated with
more severe VMS symptoms. In addition, lgarashi et al.
(2000) found that an avoidance-oriented coping style was
positively correlated to the severity of menopausal symp-
toms, and that an aggressive-expression coping style was
associated with less severe symptoms. This suggests that
ventilation of aggressive emotion may alleviate menopausal
symptoms, which has implications for supporting perime-
nopausal women (lgarashi et al. 2000). Clearly, this has
implications for therapeutic management of perimenopausal
depression and irritability. However, more research clarify-
ing the relationship between Perimenopausal depression and
coping styles 1s clearly required. It seems likely that the
psychological resources of an individual affect how they
then cope during a period of increased vulnerability. It
seems that those women who perhaps do not utilise the most
helpful coping strategies are more likely to be negatively
affected during periods of hormonal vulnerability.

Social support

Social support has been found to be an important modulator
of perimenopausal depression. Good social support is
thought to moderate the negative effect of life events during
mid-life, which is consistent with what we know from
looking more broadly at depression (Cooke 1985). Harlow
et al. (1999) found that, relative to married women, women
who have never been married or were divorced. widowed or
separated were at a significantly higher risk of depression
during perimenopause. In a study by Schmidt et al. (2004b),
perimenopausal women who were depressed were com-
pared with women who were not depressed. It was found
that depressed perimenopausal women reported significant-
ly less satisfaction with their significant others. However, it
is unclear whether dissatisfaction in the primary partnership
was pre-emptive of depression during the perimenopause, or
whether the depression altered these women's perception of
this relationship. In a longitudinal study, Dennerstein et al.
(1999) found that risk factors for negative mood during
midlife included interpersonal stress. Additionally, risk of
negative mood was significantly lowered by positive feeling
for their partner, gainng a pariner and decreasing stress.
Morse et al. (1998) found that medium to high levels of
interpersonal stress were related to worse profiles of
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perimenopausal symptoms. Ascertaining satisfaction with
social support may therefore be an important indicator of
potential for adverse mood.

Socioeconomic status, education and achievement

Socioeconomic status (SES), education and achievement are
all known to be protective against depression (Murrell et al.
1983; Miech and Shanahan 2000). However, there is limited
research that looks at the role of these factors for women
during the perimenopausal years. In a cross-sectional study,
Harlow et al. (1999) found that women who were currently
employed and those living in higher SES areas were more
likely to have lower depression scores. Research has also
shown that higher educational achievement is associated
with slightly decreased risk of depression in the perimeno-
pausal years (Harlow et al. 1999; Choi et al. 2004). There
are multiple possibilities that could explain the protective
nature of higher education. It may be because women who
are better educated are more likely to have a better under-
standing of both perimenopause and depression. Also, it
could be that education offers an important resource to
women, better enabling them to adapt to changes during
perimenopause (Choi et al. 2004), Altematively, it maybe
that higher level of education is a proxy for a fulfilling
career and that this is the factor which allows women to
have a sense of purpose and meaning that goes beyond
stereotypical gender roles (youthful, sexual woman or moth-
er) that are compromised during the perimenopause (Raup
and Myers 1989; Deeks and McCabe 2004). In fact, it is
likely that all these possibilities hold some truth. This has
important implications for interventions, indicating that they
would be most effective if targeted to women of lower
education status.

Lifestyle factors
Cigarette smoking

Cigarette smoking has been linked to an increased risk of
depression across the lifespan. However, there seems to be
evidence that smoking also specifically increases the risk of
depressive symptomatology during the perimenopause. Harlow
et al. (1999) found that women in the highest percentile of
pack-years of cigarette smoking were significantly more likely
than non-smokers to have higher depression scores during
perimenopause. This increase in mood disturbance may be
secondary to an increase in VMS associated with cigarette
smoking, as cross-sectional studies have shown cigarette smok-
ing is associated with increased VMS (Avis et al. 1997,
Whiteman et al. 2003; Gold et al. 2004). Alternatively,
one of the theories behind this increase in VMS with

cigarette smoking is that cigarette smoking lowers endoge-
nous oestrogen concentrations in the body (Whiteman et al.
2003), indicating that cigarette smoking may widen the win-
dow of hormonal vulnerability in certain women.

Exercise and body mass index

The relationship between exercise and depression is well
established within the literature (see Daley (2008) for a
review). However, a relationship between exercise and the
experience of perimenopause is a relatively new concept.
Research has found that there is an association between
exercise and the experience of VMS. As part of a longitu-
dinal study, Morse et al. (1998) found that exercise was
inversely related to maximum numbers of perimenopausal
symptoms. An observational study conducted by Thurston
et al. (2006) found an association between exercise and
VMS, with women who engaged in vigorous exercise and
who had a history of depression experiencing less severe hot
flushes. This relationship between vigorous exercise and hot
flushes was not, however, found in women without a history
of depression. In a cross-sectional study by Youngwhee and
Hwasoon (2008), it was found that women who were more
physically active reported significantly fewer VMS, a find-
ing supported by others (Elavsky and McAuley 2005).
However, Mirzaiinjmabadi et al. (2006) found no relation-
ship between self-reported VMS and depression, with sim-
ilar findings found by others (Wilbur et al. 1990; Sternfeld et
al. 1999). Whilst the relationship between VMS and exer-
cise is unclear, exercise does seem to decrease psychological
and somatic symptoms of perimenopause. Dennerstein et al.
(1994) found that women who exercised were less likely to
experience menopausal symptoms, and others have demon-
strated that physical activity can decrease psychological symp-
toms specifically (Brownson et al. 2000; Mirzaiinjmabadi et al.
2006; Youngwhee and Hwasoon 2008). Additionally, Harlow
et al (1999) found that ncreases in body mass index relate to
modest increases in depression ratings, offering another poten-
tially protective role for exercise. Whilst the mode in which
exercise may impact on perimenopausal depression is unclear,
its efficacy is of significance given the treatment potential.

Conclusions and implications

In addition to the conflicting theories, methodological prob-
lems have also contributed to the lack of a clear picture of
perimenopausal depression, The characterization of depres-
sion has often been via self-report or has been confused with
the somatic symptoms of perimenopause, with a lack of
standardised and continuous measures of depression. Per-
haps more problematic has been the lack of a clear definition
of perimenopause and the stages within it. The impact of
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these methodological issues can be seen more clearly as we
look at research from only 10 vears ago which had less
stringent measurements to more recent research where some
of the methodological obstacles have been addressed.
Where stressful life events were initially found to be the
biggest predictor of depression during the midlife (Woods
and Mitchell 1997), more recent research has shown that
perimenopausal status, severity of vasomotor symptoms,
hormonal fluctuation and health and lifestyle factors are in
fact more predictive of depression during the midlife than
stressful life events (Cohen et al. 2006; Freeman et al.
2006a; Fuh et al. 2006; Woods et al. 2008). Research into
pharmacological treatment of perimenopausal depression
continues to make strides, with several best practice options
for management now available (Parry 2010). But the anec-
dotally reported lack of understanding and education around
penmenopause, and the subsequent distress around symp-
toms, is surprising given the ease with which it could be
remedied. Women approaching their forties need to be hav-
ing discussions with health practitioners about what to ex-
pect, what their risk might be and what can be done to
prevent or reduce the severity of symptoms. Given that we
can confidently identify many risk and protective factors, it
makes sense that individuals at high risk could be identified
and given preventative strategies around diet, exercise and
social supports, which could help them through a potentially
very difficult life period.
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CHAPTER 3: THE UNIQUE SYMPTOMATIC PROFILE OF PERIME NOPAUSAL

DEPRESSION
3.1 Preamble to Submitted Empirical Paper

In Chapter 1 it was highlighted that there is ongoidebate as to whether
Perimenopausal Depression is a unique form of demme that has a qualitatively
(different symptoms) or quantitatively (differeneverity of symptoms) different

symptom profile.

This chapter is the presentation of the first emgirstudy of the thesis, the aim of
which was to provide a profile of the mood symptoohdPerimenopausal Depression,
and to ascertain how these differ from symptomsedgpced by women in the
childbearing years. This was examined using a esestonal sample of women who
were experiencing Perimenopausal Depression andaamg them to a sample of

women experiencing depression during their childbgayears.

This paper significantly adds to the literature gopviding a statistical assessment of
subtle mood symptoms that differ between pre- arihpenopausal women, which has

been missing to date.

This paper was submitted to Clinical Psychologisttoe &' of May 2013. Clinical
Psychologists the journal of the Australian Psychological 8tcs College of Clinical
Psychologists. The journal covers a range of topitdroad general relevance to
psychologists working in clinical and health segsip including assessment and

treatment of psychopatholog€linical Psychologispublishes state of the art reviews,
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research papers, brief reports, and clinical cdsdies. The journal occasionally
publishes special issues, guest edited by spdsialievoted to a single topic. It is

published by Wiley.
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Abstract

Background

The period surrounding perimenopause is a timeafeased risk for symptoms of depression
in women. The experience of depression symptontikigttime is thought to be qualitatively
different to that during the childbearing yearsdaom present with milder symptoms of
depression, with increased agitation and fatiguee fiesearch in this paper aimed to uncover
whether Perimenopausal Depression can be distimggdiisfrom depression during the

childbearing years based on the symptom profile.

Methods

Seventy-four depressed women who were either peppsusal (n = 40) or in their
childbearing years (n = 34) were recruited (M =140.SD = 11 years). Participants completed
a series of questionnaires relating to depresf@ek Depression Inventory-Il), various mood

states (Profile of Mood States) and changes irpgeg¢terns.

Results

Univariate relationships between symptoms and pmropausal status were assessed. All
significant variables at this level (anger-hostijlidepression, tension-anxiety, fatigue-inertia
and changes in sleep quality) were then analysadogistic regression. The mood profile at
these two different life stages could be differated from one another based on lower levels of
depression symptoms and tension-anxiety, and iseckdevels of anger-hostility, fatigue-

inertia and sleep disturbance in the perimenopawsahen as compared to women in the
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childbearing group.

Conclusions

This research provides support for the unique pitasien of Perimenopausal Depression. The
identification of a unique symptomatic profile prdes different targets for intervention and
potentially allows for different treatment optionBurther research examining the role of

hormonal changes in these differences is warranted.

Keywords: Perimenopause, Depression, Psychosocial
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Introduction

Perimenopause refers to the reproductive stage diatedy prior to menopause, and includes
endocrine, biological and clinical changes, andsendhe year after the final menstrual period
(Brambilla et al., 1994). The perimenopausal amtygestmenopausal period has been shown
to be associated with an increase in both depressymptoms and episodes of major
depression (Bromberger et al., 2011; Gibbs, LeeKudlkarni, 2012). In fact, during the
perimenopausal period the rate of depression anhamgmen rises anywhere from 2 to 14
times higher than in the premenopausal years (ICdben et al., 2006; E. W. Freeman et al.,
2006; Schmidt et al.,, 2000). There are severalamgtlons for this increase in depression
ranging from biological to psychosocial models. &ash has also suggested a role for sleep
disruption (Hollander et al., 2001), stressful Bfeents (S. Cohen, 1987; Hecht & Mensh, 1975;
Kendler, Thornton, & Gardner, 2000) and past hiegoof depression (Bromberger et al., 2011;
L. S. Cohen et al., 2006; E. W. Freeman et al.,6200he temporal association of lowered
mood and perimenopause suggests that in some wahgeohanges in reproductive hormones
associated with the perimenopause create a ‘winofowulnerability’, where women who are
sensitive to changing gonadal hormone levels magthke higher risk of becoming depressed
(Lokuge et al., 2011; Soares, 2008). This comean widence showing that there is a subset of
women who have heightened mood sensitivity to cimgngonadal hormone levels associated
with the menstrual cycle (Bloch et al., 2000; Lo&wef al., 2011; Rubinow et al., 1998). Such
women are most vulnerable to depression at timastefise endocrine change, specifically the
premenstrual, postnatal and perimenopausal peliahards et al.,, 2006). This theory is
strengthened by research suggesting that womenrierpe greater depression at these
junctures, manifest by the symptoms of sleep distnce, irritability, anxiety and panic,

memory and cognitive dysfunction plus a decreasedes of wellbeing (Arpels, 1996). Based
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on previous research, it is logical to expect thipression experienced during the
perimenopause, as opposed to depression not assbwidh the reproductive cycle (i.e. during

the childbearing years) may present as symptoniigtitifferent.

The perimenopausal period has distinct endocrireradieristics, with early perimenopause
being a period of raised pituitary gonadotropin duction: (Follicle Stimulating hormone
(FSH), and Luteinizing hormone (LH) plus increasstradiol secretion. The later stages of
perimenopause are characterised by high FSH lemelslecreased estradiol production (Soules
et al., 2001b). Reproductive status is often camdil by the presence of elevated plasma
gonadotropin, i.e., high FSH levels in the conteixtow plasma estradiol levels (Rubinow et
al., 2007). In terms of the mood symptoms accomipgngerimenopause, estrogen seems to
have the most significant role through its modolatiof serotonin, a neurotransmitter
responsible for mood regulation (Rubinow et al.98)9 Estrogen has widespread actions
throughout the central nervous system (CNS) and umates the transcription of many
enzymes, as well as the receptor proteins for maanyotransmitters and neuropeptides (Ciocca
& Roig, 1995). As a result, estrogen regulatesemigdeal of serotonin activity. For example,
estrogen modulates the synthesis of serotonin.(ICéhen & P. M. Wise, 1988), serotonin
reuptake (Fink & Summer, 1996) serotonin receptandcription (Sumner, 1995) and the
response to serotonin stimulation (Matsuda etl&91). In addition to its effects on serotonin
receptors, estrogen has been found to augment neoexdic transmission (NA), a
neurotransmitter responsible for regulating sleed arousal (Deecher, Andree, Sloan, &
Schechter, 2008). Estrogen increases NA turnalemreases NA reuptake and decreases the
number and sensitivity of dopamine (D2) receptoffie central serotonergic system,
noradrenergic and the estrogenic system are pramiynmvolved in the regulation of mood

and behavioural states (Rubinow et al., 1998) duodtuations in estrogen levels seen in
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perimenopause may therefore directly cause martieobbserved physical and psychological

symptoms through altered activation of the key suddahe CNS.

If the significant increase in depression symptalmsng perimenopause is predominantly seen
as a result of gonadal hormonal fluctuations and thetiologically distinct from depression
during the childbearing years, it seems feasibleotwsider that the presentation and symptoms
would vary accordingly. Clinically, women with deysssion related to the perimenopause
experience different symptoms compared to womeeapcing depression symptoms at other
stages of life (Schmidt, Roca et al. 1997). Desgiteculation for over a century, the qualitative
differences between depression during pre and rpenepause have not received much
attention within the literature. Clinically, the glessive symptoms experienced during the
perimenopause have been described in terms of dgispinood, characterized by feeling blue
or depressed, irritable or grouchy, tense or nex\{uomberger et al., 2003; Brown, Sweeney,
Loutsch, Kocsis, & Frances, 1984; Schmidt, RocacB] & Rubinow, 1997). Worsley, Davis
et al (2012) described the clinical presentatiorPefimenopausal Depression as an ‘on-off
phenomenon with episodes of sadness or irritablbisting for minutes to hours before
spontaneously resolving. Studies have also fohatldompared to pre-menopausal depression,
Perimenopausal Depression has different levelsrivhhility and hostility (Bromberger et al.,
2003; E. W. Freeman et al., 2008; Kornstein et2010), increased mood lability (Holte &
Mikkelsen, 1991), increased anxiety (Brombergealet2013), and anhedonia (Ozturk et al.,
2006) and is characterized by a milder presentatmmpared to that of a major depressive

episode (Dennerstein et al., 1993Db).
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The nature of mood difficulties experienced by wonie the perimenopause potentially has
major implications for the diagnosis, pharmacolagidreatments, and psychological
interventions. Despite this significance, thereipaucity of research regarding symptomatic
differences in Perimenopausal Depression. By cstitig the qualitative differences in the
symptom presentation of Perimenopausal Depressidndapression symptoms experienced
during the childbearing years; better-tailored tireents can be derived. This study aims to
clarify if there are qualitative differences in nibalisturbances between women in their
childbearing years and women currently transitignithrough perimenopause. Based on
previous literature in this area, it was hypothesisthat the childbearing age and
perimenopausal groups would differ significantly several variables including: severity of

depression; level of anxiety; level of hostilitfjange in sleeping patterns; and level of fatigue.
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Method

Participants

This study was conducted as part of a wider projsihg a cross-sectional sample design.
Women were included who currently identified thelwss as experiencing depression, and
who were or were not currently perimenopausal (845 and who identified themselves as

experiencing depression and who were in the peipamsal transition (n = 40).

All women who were included were currently phydigatell, able to give informed consent,
were over the age of 18, were proficient in Engliahd were experiencing symptoms of
depression. Women were considered to be in thempeopausal/early postmenopausal
transition if they were experiencing irregular memal bleeding; if their last menstrual cycle
was within the last 2 years and/or they continuecexperience vasomotor symptoms (hot
flushes etc: S. D. Harlow et al., 2012; Holman ket 2002; Mansfield, Carey, Anderson,
Barsom, & Koch, 2004). The criteria to be includedthe depression group was a Beck
Depression Inventory Il (BDI-Il) score above 13. Wven who were experiencing postnatal
depression were excluded from the study. The data these participants was screened before
analysis to ensure missing data were random inromoce and that all data was within

expected ranges.

Procedure

Ethical approval for this project was obtained fréhe Human Ethics Committee of the Alfred
hospital, Melbourne, as well as from The Ethics @ottee of Monash University, Melbourne.
Women were recruited predominantly through the MbnaJniversity community, via

advertisements in electronic newsletters and pas&esveral advertisements and posters were

48



also displayed at menopause clinics, on depressalisites, and at community health centres.
Individuals interested in participating were askiedcontact the researchers via email or
telephone details provided, at which point theyeverovided with details regarding the goals
and rationale of the study and the requirementgpéoticipating. If participants indicated that
they were still interested in participating, a diemaire pack was sent out to the mailing
address they provided. Included in this pack inetl@ participant information and consent
form, a series of questionnaires, and a reply paiklope addressed to the researchers. Upon
researchers receiving completed gquestionnaireicpgmts were sent a $20 gift card. Data was

collected from August 2010 to February 2012

Measures

Psychopathology was assessed using a series dfapseegarding current and past history of
mental health difficulties, as well as a seriegjoéstionnaires looking at current mood states.
The BDI-Il (Beck, Steer, & Brown, 1996) is a 21-gtien multiple-choice self-report
inventory, which asks how the subject has beenrfgah the last week. Each question has a set
of at least four possible answer choices (0-3)giranin intensity. For example: (0) | do not
feel sad, (1) | feel sad, (2) | am sad all the tane | can't snap out of it, or (3) | am so sad or
unhappy that | can't stand it. The total scordéntused to estimate the level of depression, i.e.
minimal depression (0-13), mild depression (14-19pderate depression (20-28), and severe
depression (29-63). This scale is one of the madelyw used instruments for measuring the
severity of depression. Reliability and validity tife BDI-Il has been confirmed in several
studies (Osman et al., 1997; Storch, Roberti, &R2004). Additionally, item 16 of the BDI-II
that assesses changes to sleep pattern was usaa iaslicator of sleep quality or sleep
disruption. Participants rated any changes (inolydncreased and decreased sleep) in sleeping

patterns using the four-point Likert scale, with iAdicating no changes to sleep, and ‘3’
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indicating major changes.

The Profile of Mood States (POMS: McNair, Lorr, &dppleman, 1971) is a widely used self-
report measure of transient mood states. Consisiing5 words or brief phrases, it asks
participants to indicate on a 5-point Likert scedaging from 1 (Not at all) to 5 (Extremely)
how much they identify with each word or phrasetloa current day. It consists of six scales
including tension-anxiety, depression-dejectiongearhostility, vigor-activity, fatigue-inertia
and confusion-bewilderment. Several studies haesvstreliability and validity of the POMS

to be good (Baker, Denniston, Zabora, Polland, &lBy, 2002).
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Results

Sample Characteristics

The participants had a mean age of 40.11 years=($Dyears) with a range between 18 and 58
years. The Perimenopausal Depressed group had a agsmaof 48.6 (SD = 4.9) and the
childbearing depressed group had a mean age o8 8 = 7). The majority of participants
were married with children, and had completed atgraduate level of education and were
working full or part time (see Table 1). The meabl®8 score for the Perimenopausal
Depressed group was 21.8 (SD=0.95), and for thédkdaring Depressed group it was 26

(SD=1.7).
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Table 1. Descriptive demographic statistics of daniid= 74)

N (%)
Marital status
Single 10 (13.5)
Married 30 (40.5)
De Facto 7 (9.5)
Boyfriend/girlfriend 12 (16.2)
Separated/divorced 14 (18.9)
Widowed 1(1.4)
Children
Yes 45 (60.8)
No 29 (39.2)
Employment
Not employed 6 (8.1)
Casual/contract 11 (14.9)
Part time 20 (27)
Full time 37 (50)
Income
<20,000 6 (8.1)
21-40,000 6 (8.1)
41-60,000 16 (21.6)
61-80,000 14 (18.9)
81-100,000 13 (17.6)
>100,000 19 (25.7)
Education
Did not complete high school 2(2.7)
Completed high school 8 (10.8)
Began university/TAFE 4 (5.4)

Completed TAFE degree/diploma 5 (6.8)

Completed university degree 15 (20.3)
Began postgraduate degree 11 (14.9)
Completed postgraduate degree 29 (39.2)
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Inter-correlations among mood symptoms

In the first stage of analysis, relationships bemvéhe 6 POMS scales, BDI-II and changes to
sleep patterns were assessed using Pearson donelat check for co-linearity (See Table 2).
Very strong inter-correlations were found betweke POMS Depression scale and BDI-I,
raising the possibility of co-linearity if enterémbether into a multivariate regression model. As
the BDI-Il is a more well-validated measure of degsion, the POMS depression scale was

excluded from the analysis.

Table 2. Inter-correlations between symptom vaeal{N=74)

BDI-Il  Sleep  Tension Depression Anger Fatigue nfdsion  Vigour
Sleep pattern .27*
Tension-Anxiety  .59* .16
Depressio- .82 .08 .65**
Dejection
Anger-Hostility 61** 21 .38** 71
Fatigue-inertia A48 21 5** A4+ 52
Confusion- .66** A7 T3 78** .62 S1x
bewilderment
Vigour-activity -11 -.03 -.01 -.89 .16 9 -.07
*p<.05
* p<.001

Univariate and Multivariate predictors of GrouptB8&a

Use of HRT and Oral Contraception was screenedadfghey impacted BDI-Il scores and no
significant effects were found. Logistic regressiwas performed to assess the impact of 7
predictor variables (depression, sleep qualitysiten anger, fatigue, confusion and vigour) on
the likelihood that respondents were perimenopaasah their childbearing years. The full
model containing all predictors was statisticalignificant, y* (7, N = 74) = 30.32, p <.001,

indicating that the model was able to distinguistween group status. The model as a whole
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explained between 34% (Cox and Snell R square)4&9d (Nagelkerke R squared) of the
variance in group membership, and correctly clas$iv5.7% of the cases. As shown in Table
3, five of the independent variables made a unmpreribution to the model (tension, anger,

depression, fatigue and sleep quality).

Table 3. Logistic Regression Predicting Likelihaddsroup Membership (Perimenopausal or
childbearing; N=74)

B S.E. Wald p Odds 95.0% C.I. for
Ratio Odds Ratio

Lower Upper

BDI-II -0.12 .06 3.88* .049 0.89 0.79 1.00
POMS -0.16 .06 5.73* .017 0.86 0.76 0.97
Tension

POMS 0.12 .05 5.70* .017 1.13 1.00 1.24
Anger
POMS 0.13 .06 4.39* .036 1.14 1.01 1.30
Fatigue
POMS -0.11 .10 1.25 .264 0.89 0.74 1.09
Confusion
POMS 0.06 .06 095 .329 1.06 0.94 1.20
Vigor
Sleep 0.70 .36 3.40* .048 2.01 1.01 4.04
quality

*p<.05
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Discussion

This research aimed to uncover whether the sympimofile of women who are

perimenopausally depressed can be distinguished tinat experienced by women during the
childbearing years. It was found that depressianmgms at these two different life stages
could be differentiated from one another basedeorl$ of depression, tension-anxiety, anger,

fatigue-hostility, fatigue-inertia and sleep ditance.

The perimenopausal group was found to be have Iltavets of depression symptoms than the
pre-menopausal women, which is consistent with dhecdotal reports of a milder mood
presentation in Perimenopausal Depression, chaizadeby feeling “blue” or depressed
(Bromberger et al., 2003; Dennerstein et al., 199Faere were higher levels of tension-
anxiety found in the childbearing group. Previoasearch has shown that anxiety levels are
higher through the perimenopausal years in compaiis pre-menopausal women (Tangen &
Mykletun, 2008), although this research did notkld at women who were experiencing
depression during perimenopause. Similarly loolkdh@ non-depressed sample, Bromberger et
al. (2013) found that in women with high anxietydés premenopause there was no increase
associated with entering perimenopause, but in owith low premenopausal anxiety levels
there was an increase in anxiety perimenopauseseTltigéferences in the literature may stem
from the different clinical samples used, i.e. @sged versus non-depressed samples. The
relationship between anxiety symptoms and perimansg is admittedly poorly understood
(Bauld & Brown, 2009), and these results warramthier investigation. Anger-hostility was
found to be higher in the perimenopausal groupcivis consistent with previous research that

has looked more specifically at irritability (Broedger et al., 2003; E. W. Freeman et al.,
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2008), but are inconsistent with the work of Koenstet al. (2010), who found that irritability
was increased in the premenopausal years, as cethfzaperimenopausal. This is possibly due
to sample differences, with Kornstein et al. (20lfiyestigating a sample of women with a
diagnosis of a Major Depressive Disorder. Additibnahey used age to determine menopausal
status, which has been shown to be a poor indicdtperimenopausal status (Kornstein et al.,
2010). The higher levels of irritability and homyil found in the present study are likely
explained by the relationship between aggressiah the CNS serotonin system function.
Spyropoulou et al (2009) found a significant catiein between FSH and LH levels and
outward irritability, which may be related to thelfsreported experience of anger-hostility. The
higher levels of disturbed sleep in the perimensphgroup is also consistent with past
research, with reports of sleep disruption duriggirpenopause ranging from 44% to 61%,
compared to 33-36% of premenopausal women (Bruggk,€989; Moline et al., 2003). What
is interesting about the results of this reseascthat it was found that the levels of fatigue in
the perimenopausal group were higher than the lodéldng group independently of sleep
disturbance. This is consistent with clinical obs¢ions that women experiencing depression
symptoms during the perimenopause report abovebapdnd what would be expected due to
reduced sleep quality (Schmidt, Roca et al. 198@}igue has been found to be a common
symptom of hormonally driven mood disturbances,luding premenstrual syndrome and
postnatal depression, and adds evidence for tkeabhormonal disturbance as a causative

factor for Perimenopausal Depression (See Payis 20 a review).

What we see from these results is that Perimenapd&epression is characterized by milder
levels of depression and anxiety levels, incredsestility, sleep disturbance, and levels of
fatigue above what would be expected due to slegprdance. Given that this research has

found that symptoms of depression during perimenspaare symptomatically different in
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presentation to depression in the childbearingsygaseems logical that a different aetiology of
depression at this time is present as well. Cdytdire symptom profile found in this research
can be linked to underlying neurochemical pathwassociated with the hormonal changes of
perimenopause. These potential differences in nmesims underpinning Perimenopausal
Depression are particularly relevant when we lobkr@atment, as it is reasonable to assume
that they may benefit from a different approachramtment. This is particularly relevant to
clinicians seeing women who are depressed duringnpaopause, as the inclusion of a
General Practitioner or specialist in the care plsay be warranted. Hormone replacement
therapies have been shown to be particularly hefpfuthis cohort and may be a beneficial
addition to treatment (Worsely et al., 2012). Ferthan approach that incorporates distress
tolerance, such as Mindfulness, may offer womenenstrategies to cope with the discomfort

of perimenopausal symptoms.

Whilst the results of this study are promising, sitedy design limits the conclusions that can
be drawn. As perimenopausal status was based bnepeltting, we cannot be completely
confident that women would have met hormonal ddtefor perimenopause or early
postmenopausal (See STRAW criteria: S. D. Harlovalet 2012). Ideally, future research
would conduct thorough clinical interviews and/asrinonal assays to clarify a woman’s
biological perimenopausal status. Hormone assayg afs0 be able to further clarify the
relationship between female hormones and each sympie., whether women who had
particularly low levels of estrogen are more vuéide to symptoms of depression or fatigue.
Sample size was also a limitation and this limited power and sophistication of statistical

analyses.

This research assists in demonstrating that syngpuaepression during the perimenopause

may present in a somewhat different way to thogeeeenced during the childbearing years.
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This difference is probably related to the markednional and biological changes that are
characteristic of perimenopause. The identificatiba unique mood symptom profile provides
different targets for intervention plus differemedatment options. In the future, an increased
understanding of the biological processes undemgnRerimenopausal Depression will allow
for better targeted hormone treatments, as wel@sise of non-pharmacological interventions,
such as exercise and diet. Insights about the mypbf perimenopause have the potential to
provide choices for women who struggle with sympgoofi depression in mid-life, and who
may struggle with the current antidepressant treatnregimens available to them. The
potential for improvement in mood, with better urelanding and treatment of Perimenopausal

Depression as well as the quality of life and padihity, is substantial.
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Key points

Symptoms of depression during perimenopause werglfto present as subtly different to that
seen during the childbearing years, with milder gtoms of depression, increased anger,
reduced sleep quality and increased fatigue thatimdependent of sleep quality.

Owing to perimenopause being a period of markedhbaal fluctuations that for many women
result in increased vasomotor, mood or somatic $ymg, consideration of biological
contributions to presenting depressive symptonmap®rtant and should be targetted
therapeutically.

Psychologists treating perimenopausal patientsldhmmindful of the potential for
biopsychosocial causes of depressive symptoms wteesding care and include General

Practitioner’s or specialists in the treatment pldrere appropriate.
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CHAPTER 4: PREDICTIVE AND RISK FACTORS FOR DEVELOPING
DEPRESSION DURING THE PERIMENOPAUSAL TRANSITION
4.1 Preamble to Submitted Empirical Paper
This chapter is the presentation of the second reapstudy of the thesis. The aim of
this study was to ascertain the biological, psyobigll, social and lifestyle factors that
are associated with symptoms of depression durggmenopause in a sample of
Australian women. The intention of this study wasatldress the need, as outlined in
Chapter 2, for a comprehensive understanding of tisk of Perimenopausal
Depression. This was examined using a cross-settismample of perimenopausal
women who were experiencing depressive symptomscangharing them to a sample

of perimenopausal women who reported no symptonae pifession.

This paper significantly adds to the literaturedmalysing a large number of factors and
determining the unique contribution of each to teelopment of Perimenopausal

Depression.

This paper was re-submitted on request to the Wesridaalth Issues on the %1of

March 2013. Women's Health Issues (WHI) is a peeewed, bimonthly,

multidisciplinary journal that publishes researahd areview manuscripts related to
women's health care and policy. It is the offigalirnal of The Jacobs Institute of
Women's Health, and is dedicated to improving talth and health care of all women
throughout the lifespan and in diverse communifig®e journal seeks to inform health
services researchers, health care and public hgatifessionals, social scientists,

policymakers, and others concerned with women'thdais published by Elsevier.
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Abstract

Background

This paper examines the factors associated withedsjpn during the perimenopausal
transition, to increase the understanding about db&ology of perimenopausal

depression.

Method

Seventy-six peri- and early post-menopausal womiea were either depressed or not
depressed were recruiteddan years=49.5;SD = 4.3). Participants completed a series
of questionnaires relating to depression (Beck Bsgion Inventory-Il), perimenopausal
symptoms (Greene Climacteric Scale), social supgdifet events, history of mood

disorders, exercise regime, and questions regatifi@sgyle and wellbeing.

Findings

Univariate relationships between predictors andrefegion scores were assessed. All
significant variables at this level (history of degsion, history of PMS, recent negative
life events, aerobic exercise, social support amdatic symptoms) were then analysed
via multiple regression. The presence of recentatreg life events, a history of
depression and severity of somatic symptoms ofnpEropause were all found to
predict unique variance in depression scores. Thess also a trend towards a

protective role of aerobic exercise.

Conclusions

This study confirmed the role of negative life etgerprevious depression history and
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somatic complaints in the development of depressionng perimenopause. Further

exploration of this relationship is warranted.

Keywords: Perimenopause, Depression, Risk Factors, Protdesietors, Psychosocial
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Introduction

The transition into menopause, known as perimersmehas been found to be a time of
vulnerability for women to develop depression. Qdag in most women between the
ages of 40 to 55 years, the perimenopausal pesiaddompanied by significant changes
in hormonal milieu, including fluctuating FolliculéStimulating Hormone (FSH) and
estrogen levels, resulting in changes to, and atéty cessation of, the menstrual cycle.
Associated with these hormonal fluctuations are axiety of biological and
psychological changes, including vasomotor (hosH&s, night sweats), cognitive
(increased confusion and forgetfulness), metab@bevered metabolism, decreased
energy levels) and somatic changes (aches and, peiadaches), as well as changes in
mood, irritability and hostility. Beyond the knownood disturbance associated with
perimenopause, there is also an increased risktbfieoccurrence and first episode of
depression. The rates of women experiencing thsirdpisode of depression during the
perimenopausal years have been found to be anyvitoene2 to 14 times higher than in
the premenopausal years (Bromberger et al., 20115.LCohen et al., 2006; E. W.
Freeman et al., 2006; Schmidt, Haq, et al., 20@hn#dt et al., 2000). Nonetheless,
whilst many women become depressed during perinarsay most women do not. The
reasons as to why some women are more vulnerabledeqoression during

perimenopause remain controversial.

The causative models for depression can broadbyabeEgorised into one or more of the
following: biological, cognitive-behavioural, andress-vulnerability (known as the
diathesis-stress model). In biological models, depion is seen as a consequence of

genetic vulnerability or from disturbances of thedhemical, neuroendocrine, immune,
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or chronobiological systems (Schotte, Van Den BlossBe Doncker, Claes, & Cosyns,
2006). Cognitive-behavioural models attribute depien to negative and often
dysfunctional thinking processes and subsequerdadaptive behaviours (Beck, 1979).
In the diathesis-stress model, depression is tHotmlbe the result of stresses that
overwhelm the coping resources of the individudlisTtheory incorporates the impact

of stressful life events on depression.

The most well researched and strongly supportesryheof depression during
perimenopause is the biological model (See Lokugal.e 2011 for a review). Most
biological theories are underpinned by the roleregdroductive hormones on various
central nervous system processes. There is a wellmented relationship between
estrogen and serotonin, one of the primary neurstréiters associated with mood
regulation (Lokuge et al., 2011; Rubinow et al.020Rubinow et al., 1998). Estrogen
modulates the synthesis of serotonin (L. S. CoheR.&\. Wise, 1988), serotonin
reuptake (Fink & Summer, 1996), serotonin recept@mscription (Sumner, 1995) and
the response to serotonin stimulation (Matsudal.et1891). Additionally, estrogen is
known to have many interactions with noradrenalamegurotransmitter that modulates
energy levels, regulates sleep and arousal (Deeathal, 2008), offering a potential
mechanism for fluctuations in estrogen impactingtioa vegetative symptoms often
experienced in depression. Further evidence forrtdhe of hormones comes from
studies finding a relationship between the inciésnof premenstrual syndrome (PMS),
premenstrual dysphoric disorder (PMDD), postnagprdssion, and perimenopausal
depression, suggesting a common underlying etiol{iggnnerstein et al., 1993b;
Bernard L Harlow et al., 1999; Stewart & Boyde®9B). This relationship is, however,

not conclusive, as a prospective study, Schmiet.ef2004) was unable to identify an
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association between either PMS or postnatal depressvith perimenopausal

depression.

Turning to the cognitive-behavioural model of degsien, evidence suggests that during
perimenopause there is an increased risk of relappgedepression for women with a
lifelong vulnerability. In several studies, it hlasen found that over half of women with
perimenopausal depression have experienced a peevdepressive episode (L. S.
Cohen et al., 2006; E. W. Freeman et al., 2006)thatprior depression was the best
predictor of subsequent depression in women agesb4fears (Avis et al., 1994). This
suggests a possible vulnerability in cognitive estydr coping mechanisms that
predisposes women to recurrent episodes of depres8lesearch has found that
premenopausal women who have a negative attitudarts menopause have an
increased risk of depression during the transitiogicating that a woman’s expectation
of perimenopause is directly related to her expeege(Avis & McKinlay, 1991).
Additionally, women with an external locus of canitfi.e., those who lack a sense of
control over their lives and their experience ofipenopause) are more likely to
experience depression during perimenopause (D&094; Reynolds, 1999). Thus
coping style or cognitions experienced in relatioperimenopause may also impact on

risk for developing depression during perimenopause

The stress-diathesis model has been shown to Imsféreable to perimenopausal
depression, with environment and social supporintabeen found to moderate the risk
of depression during perimenopause (Cooke, 198%jad been suggested that women
experience substantially more negative life eveoteng midlife compared to other life

stages (children leaving home, marital breakdoveatld of parents), and this may be
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responsible for increases in depression during tine (Greene & Cooke, 1980).
Although evidence for a causal relationship is t&dj negative life events have been
associated with depression during perimenopausan{ffit, Murphy, et al., 2004).
Social support has also been shown in the depredgevature to be an important
protective factor (Aneshensel & Stone, 1982). & baen postulated that a good social
support system can moderate the negative impadifeofevents and thus decrease
psychological distress during perimenopause aswtr@Cooke, 1985). Previous studies
focusing on perimenopause, however, have not fahatl levels of social support
influence depression (Binfa et al., 2004). Lookimgre broadly at midlife women,
Cyranowski et al. (2012) found that comorbid Mdpepressive Disorders and anxiety
was associated with lower levels of social supgugher levels of distress, as well as
lifetime histories of psychiatric disorders. Thaensistency of the relationship between

social support and depression risk is thereforesatiy unclear.

The idea that depression arises as a stress meactihe experience of severe somatic
and vasomotor symptoms has also been proposed.tiSaymptoms accompanying
perimenopause include muscle aches and pains, dtezgjalight-headedness or
faintness, and difficulties breathing. Vasomotompyoms (VMS), refer to episodic
flushing and sweating, which affects 75-85% of wamduring perimenopause
(Kronenberg, 1990), although findings of a relasioip between VMS presence or
severity and depressive symptoms are varied. Segtudies have found that the
severity of VMS are related to increased ratesagression during perimenopause (L.
S. Cohen et al.,, 2006; Joffe et al.,, 2002). Othediss have suggested that the
relationship between VMS and depression is lim#etest, and that a more somatically

symptomatic perimenopausal transition was more igiigd of a major depressive
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episode than were VMS symptoms (2009). In a prspelongitudinal study, Strauss

(2011) found a reciprocal relationship between sgmptoms of perimenopause and
depression. Women who experienced more symptonueofession premenopausally
were at heightened risk of experiencing a more sgmatic perimenopausal transition,

and those women who experienced a more symptopaticenopausal transition were
then at higher risk of depressive symptoms attthie (Strauss, 2011). Further studies
to help understand and clarify the nature of tHatimship between perimenopausal

symptoms and depression are warranted.

A relationship between perimenopausal depressiod axercise has also been
previously described, and this effect may be erplaie by all three models of
depression. Brownson, Eyler et al. (2000) found thare was a significant inverse
relationship between exercise and somatic and p#ygical symptoms during
perimenopause. It is possible that exercise hasueohiological impact with changing
levels of endorphins, monoamines and stress horsnonéhe brain, which results in
increased positive mood or protection against stregmone induced brain changes
(Cotman & Berchtold, 2002; Duclos, Gouarne, & Bamagson, 2003). Exercise may
also be having an effect via less direct meansgtycing overall stress and improving
mood symptoms as a flow on effect (Salmon, 2001terAatively, increases in exercise
may reduce depression through the necessary beialiactivation involved. The
cognitive-behavioural model of depression assérés when individuals increase the
number of both pleasant activities and positiveerattions with their social
environment, the effect will include a decreasetlre reported depression (Lewinsohn,
Biglan, & Zeiss, 1976). Exercise is often enjoyaaiel has a social element that may

independently impact positively on the risk of dieping depression (Mead et al.,
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2010).

The currently available evidence about the detemnis of depression during
perimenopause highlights a number of inconsistendibis paper aims to concurrently
investigate the extent to which multiple factore andependently associated with
increased risk of depression during the perimensgdaransition, to assist in addressing
this inconsistency. It is hoped that this reseavithhelp clarify the role and magnitude
of various predictors, and help to develop a mommmrehensive model of

perimenopausal depression.
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Method

Participants

This study was conducted as part of a wider projesthg a cross-sectional sample
design to look at women who currently identify trsmtves as perimenopausal and/or as
suffering from symptoms of depression (n = 145).méa were recruited predominantly
through the Monash University community and Alfredspital, both in Melbourne.
There were, however, several interstate particgppaAtl women who were included
were currently physically well, able to give infoeoh consent, over the age of 18, were
proficient in English, and were perimenopausal arlye postmenopausah (= 76).
Women were included if they were experiencing iatag menstrual bleeding; if their
last menstrual cycle was within the last 2 years ey continued to experience VMS
(Holman et al., 2002; Mansfield et al., 2004). feseven percent of the overall sample
was identified as currently experiencing symptonfisdepression, based on Beck

Depression Inventory Il (BDI-II) scores above 12¢R et al., 1996)

Measures

Demographic variablesncluded age, relationship status, education, ceftop, and
current occupational status. Additionally, the disemaire asked about their exercise

regime, any history of past mood disorders or nraastycle related mood disorders.

Psychopathologyvas assessed using a series of questions regardirent and past
history of mental health difficulties, as well assaries of questionnaires looking at
current mood states. The BDI-Il (Beck et al., 1996jved as the primary measure of

current depression severity and is a 21-questioltiptaschoice self-report inventory,
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which asks how the subject has been feeling indkeweek. This scale is one of the
most widely used instruments for measuring the réggvef depression. Reliability and
validity of the BDI-II has been confirmed in sevestudies (Osman et al., 1997; Storch

et al., 2004).

Recent Life Eventaere recorded using the Life Experience Survey (LE&rason,
Johnson, & Siegel, 1978), which is a questionnas®essing the presence of 57 events
(both positive and negative) that are known to tbessful (i.e. ‘death of a close family
member’ and ‘outstanding personal achievement’)présent in the last 6 months,
participants are then asked to rate the extentiichwthey viewed the events as having
either a positive or negative impact on their lileng a 7-point Likert scale from -3

(Extremely Negative) to +3 (Extremely Positive).

Symptoms of perimenopausere assessed using the S (Somatic) and V (Vasomot
scales of the Greene Climacteric Scale(GCS; GreEdf8), which is a brief checklist
(21 items) providing an objective measure of modstudbance, hot flushes, night
sweats and vaginal dryness. Only the scales lookinghe physical symptoms of
perimenopause were utilised, as symptoms of psggieal distress were captured
using the BDI-Il. On the GCS, symptoms are listad then each symptom is rated by
the respondent according to its severity usingua-fmint scale: not at all (0); a little
(2); quite a bit (2); and extremely (3). Six scoaes obtained relating to six categories
of symptoms: ‘Psychological distress’ (broken dowto ‘anxiety’ and ‘depression’),
‘somatic symptoms’, ‘sexual dysfunction’ and ‘vasmior symptoms’. Acceptable test—

retest reliability coefficients for the three susles have been found (Greene, 1998).

Social supportwas assessed using the Multidimensional Scale eofered Social
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Support (MSPSS; Zimet, Dalhem, Zimet, & Farley, 898which consists of 12

statements about support (i.e. ‘There is a spsoiageone who is around when | am in
need’). Participants are asked to indicate thenexte which they agree with each
statement based on a 7-point Likert scale rangiogn f1 (Very strongly disagree) to 7
(Very strongly agree). The MSPSS is scored intan8dsions of support: support from
a significant other, support from family, and sugfocom friends. There is also a total
support score. The MSPSS has been shown to hawe mgdiability and moderate

validity (Zimet et al., 1988).

Procedure

Ethical approval for this project was obtained frahe Human Research Ethics
Committees of the Alfred hospital and Monash Ursitgr Women were recruited
predominantly through the Monash University commnivia advertisements in
electronic newsletters and posters. Several adeemgnts and posters were also
displayed at menopause clinics, on depression teshsand at Community Health
Centres. Individuals interested in participatingevasked to contact the researchers via
email or telephone details provided, at which pdhey were provided with details
regarding the goals and rationale of the studytaedrequirements of participation. If
participants indicated that they were still intéeelsin participating, a questionnaire pack
was sent out to the mailing address they providieduded in this pack included a
participant information and consent form, a sedégjuestionnaires, and a reply paid
envelope addressed to the researchers. Upon rheearageceiving completed
questionnaire, participants were sent a $20 gift.cBata was collected from August

2010 to February 2012.
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Analysis

All analyses were conducted with IBM SPSS statstis. 19. First, Pearson correlation
analyses were employed to identify the study véemkhat had a significant univariate
relationship to depressive symptoms (measured WBiigll). Secondly, variables that

were significantly associated with BDI-II scorestla¢ univariate levelp( < .05) were

included in a multiple linear regression analysigiétermine multivariate significance.
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Results

Sample Characteristics

The patrticipants had a mean age of 49.53 (SD = 4a8@e = 37-58) years (see Table
1). The majority of participants were married (38)%nd had children (82.9%). Most
had completed a postgraduate level of educatiofo)58nd worked full or part time

(46.1% and 35.5% respectively).

Table 1. Descriptive demographic statistics of dan(ip = 76)

N %
Marital status
Single 6 7.9%
Married 44 57.9%
De Facto 7 9.2%
Boyfriend/girlfriend 3 3.9%
Separated/divorced 14 18.4%
Widowed 2 2.6%
Children
Yes 63 82.9%
No 13 17.1%
Employment
Not employed 8 10.5%
Casual/contract 6 7.9%
Part time 27 35.5%
Full time 35 46.1%
Smoker
Yes 8 10.5%
No 68 89.5%
Education
Did not complete high school 2 2.6%
Completed high school 7 9.2%
Began university/TAFE 3 3.9%
Completed TAFE degree/diploma 7 9.2%
Completed university degree 9 11.8%
Began postgraduate degree 10 13.2%
Completed postgraduate degree 38 50%
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Predictors of Depression during Perimenopause
The mean BDI-Il depression score for the sample 18288 (S.D. = 9.72; range: 0-40).
Based on a cut off BDI-1l score of 13, 52.6% of #anple was considered to be in the

depressed range.

To assess for univariate relationships betweerystadables and depression, a series of
bivariate Pearson correlations were conducted (Ealgle 2). Positive significant
relationships were found between current depressamerity and history of anxiety,
history of depression, history of PMS, recent negatife events, and somatic
symptoms. Total social support and income wereifssggmtly negatively correlated
with current depression severity. Additionally,rand towards significance was found

between increased aerobic exercise and lower d@prescoresy = .083).
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Table 2. Bivariate Relationships between BDI-Il e and VMS, Demographic
characteristics and History of mood and hormonsddiers

Characteristic Pearson Level of N
Correlation  Significance
Coefficient
Education 0.02 .879 76
Total support -0.23 .048 76
Smoking 0.08 .493 76
Aerobic exercise -0.20 .083 76
Non-strenuous exercise 0.01 941 76
History of Anxiety 0.25 .031 76
History of Depression 0.37 .001 76
History of Postnatal Depression 0.08 527 64
History of PMS -0.24 .042 75
Somatic symptoms 0.49 <.001 76
Vasomotor symptoms 0.14 222 76
Recent Negative Life Events 0.49 .000 76

In the second step of the analysis, those variathlas had a significant univariate
correlation with BDI-Il scores were entered intaraltiple regression analysis (see
Table 3). This included social support, somatic ggms, recent negative life events,
history of depression, history of PMS and income.order to meet the multiple
regression requirement of collinearity, a correlatimatrix was run to check that
predictors were not too closely related. Historyaoiiety and history of depression

were found to be highly correlated (r = 0.§8<.001). Depression had the stronger
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relationship with BDI-1l scores and so this predicivas retained and history of anxiety
was excluded. The assumptions of normality, honaestecity and linearity were met.
A significant regression model emerg&g5,69)=10.61p < .001, explaining 43.5% of
the variation in depression scores (Adjusted R ua .39). Unique variance in
depression scores was explained by current levedoofiatic symptoms, history of
depression and recent life, with higher levels afreassociated with higher depression

severity.

Table 3. Multivariate associations of BDI-Il scores

Beta SEB B t Level of
Significance

Social Support -0.01 0.05 017 -1.86 .067
Somatic symptoms 0.86 0.27 0.32 3.17 .002
Recent Negative 0.27 0.09 0.31 3.13 .003
Life Events

History of 4.57 1.96 0.23 2.33 .023
Depression

History of PMS 0.05 1.99 0.02 0.24 .809
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Discussion

This study was designed to assess the unique asisocibetween a number of
biological, social and psychological predictors addpressive symptoms during
perimenopause. Three significant predictors of enirrdepressive symptoms were
found: recent negative life events, a history opréssion and somatic symptoms of

perimenopause.

Consistent with the stress-diathesis model of degiwa, the more negative life events
recently experienced was related to higher repoftslepressive symptoms. This is
consistent with the majority of the current resbatioth for perimenopausal depression
and for depression more generally (Bromberger et28l11; Cooke, 1985; Hecht &

Mensh, 1975; Kendler et al., 2000; Schmidt, Murpétyal., 2004). A higher number

and severity of active negative stressors beingmspced may therefore overwhelm
coping resources of women during perimenopauseeasmg their risk of depressive

symptoms. Whether the role of life events for pemmpausal depression differs in
quality or quantity to that found for standard degsion is beyond the scope of this
study but certainly warrants further investigatién. important factor to acknowledge is
that the life events scale used was a self-rep@asure, which are an inherently
inaccurate process (Monroe & Harkness, 2005). Séyarsonality factors have been
identified as important mediators of the effectsnefative life events on depressive
symptoms more generally (Kafanelis, Kostanski, Keameff, & Stojanovska, 2009),

and it is likely that this is true in perimenopaupapulations as well. It may be that
feeling depressed alters the perception of the trveg@vents one experiences, thus
leading to inflated life event scores. Exploringtier the link between perceived

negative life events, coping ability and currenpmssive symptoms is therefore

87



important.

Additionally, more somatic symptoms were found wrrelate with an increase in
depression scores. The experience of somatic synsptoay be considered as both a
potential stress-inducing biological event thatipgrants were unable to cope with, and
it may make the depressed person rate their somgtigpptoms more highly (e.g.,
negative attentional bias). In fact, somatic symmomade the strongest unique
contribution to explaining depression scores, whamtrolling for the variance
explained by the other predictors in the model. fiilnding that somatic symptoms were
related to depressive symptomdependentlyf VMS is novel. This is further evidence
that the experience of VMS is unlikely to causeactive depression in most women. It
is, however, possible that when severe somatic gymgpare experienced, there may be
a biologically stress-inducing situation that magult in depressive symptoms. The
picture is complicated, however, when we considext tsomatic complaints often
accompany depression more generally, meaning liisatelationship is not necessarily

causative (Bromberger et al., 2009).

Support for a cognitive-behavioural model of pemmgausal depression can be found
in the increase in depression scores for those wonith a history of past depression.
This finding is consistent with Bromberger et &1011) who found that women who
experienced major depression during the perimersgdaarly postmenopausal period
were nearly three times as likely to have a pagbhy of major depression. The current
study is the first to show that this relationshixises even at the level of minor
depressions. A previous history of depression neagt marker of poorer coping abilities
or more negative thinking styles, and subsequeatea@sed vulnerability to stress

(Lewinsohn, Allen, Seeley, & Gotlib, 1999). Cliraeis treating patients who have a past
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psychiatric history should therefore be mindful tiis potential increased mood
vulnerability, and more assertively screen for peyogical distress across the

perimenopausal period.

Although a history of PMS was a significant unieae predictor of depressive
symptoms, neither a history of postnatal depresemncurrent vasomotor symptoms
were related to depression scores. VMS symptomspastimood disorders have been
used as a proxy for hormonal disturbance and tas ihherent limitations. It would
have been helpful to have hormonal assays to dtbowesting of whether an association
between peripheral hormonal levels and mood exisBatt without this data no
conclusive comment can be made about biologichlentes. It has been suggested that
women are often not reliable reporters when it cotogpast histories of menstrual cycle
related mood disorders and there is a tendencyefoospective accounts of PMS and
postnatal depression to be inaccurate (Richardk,&006). It is important to remember
that information about PMS and postnatal depressionthis study were collected via
self-report on a dichotomous scale. Thus it maythsg participants over or under

reported their histories of reproductive-relatecbohdisturbance.

Levels of social support were not a significanttpctive factor after controlling for
other variables. There was a significant relatigmsiound with depression at the
univariate level, but this was not significant At tmultivariate stage. The level of
education was not a significant factor at eithaget These results would indicate that
socioeconomic status and achievement are not piretemgainst depressive symptoms
in perimenopause. This result is inconsistent whth findings of Bernard L Harlow et
al. (1999) and Choi, Lee, Lee, Kim, and Ham (2004{ had found education and SES

to be associated with lower depression scores gluperimenopause. The lack of
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significance in the current study may be a functainthe sample used, as most
participants were university educated and had reidtiiss incomes. To provide a more
robust test of the impact of education, and SE&maple that includes a broader sample
is recommended. As such, interpretation of the chpaeducation and income must be
made with caution although further research is irequbefore their lack of contribution

to depressive symptoms is dismissed entirely.

Exercise was not shown to significantly alter depien scores, at either the univariate
or multivariate level. There was, however, a tramdvard significance (p=.08),
suggesting that perhaps a larger sample may shoamnsiiorating role for aerobic
exercise on depressive symptoms during perimenepdins would be consistent with
past research that has found a relationship betvypegimenopausal depression and
exercise (Brownson et al., 2000; Mirzaiinjmabadind&rson, & Barnes, 2006;
Youngwhee & Hwasoon, 2008). It is important to amkiedge that differences in the
types of exercise undertaken and the levels ofgynexpenditure were not considered
in this study. Additionally, as we relied on sedports of activity, the results are likely
to have a degree of inaccuracy, with people ovarnaler reporting their activity level
and preferably controlled exercise regimes undertakt fithess centres or in exercise

physiology laboratories with a cohort of patients.

Although a significant amount of variance was eikmd in this model, there still
remains 57% of the variability unaccounted foisllikely that hormonal and/or genetic
factors are responsible for some of the unaccouwdednce. Hormone studies as well
as detailed family histories could help claim aidtial variance. Additionally,
personality factors that are known to influencerdspion were not considered. Future

research that incorporates the role of person#idits and coping styles will likely
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create a more comprehensive model.

Implications for Practice and/or Policy

The results of this study have important implicasiofor the way in which health
practitioners identify individuals at high risk @xperiencing depressive symptoms
during perimenopause. Specifically, this study hgtts the need to use a
biopsychosocial approach to assessment. Clinicisesd to ask, not only about
perimenopausal symptoms, but also the extent andlenaf perimenopausal symptoms,
about history of mood disorders, and additionatty,ask women about recent life
stressors. Women presenting with high levels ofaansymptoms may in particular be
experiencing associated depressive symptoms anefibémm mood screening. By
identifying individuals at a higher risk, there potential for early intervention and
management that may be able to moderate depresgivetoms during perimenopause.
Women with a past history of a depressive disomiay also benefit from being
provided education on the increased risk of depeslapse during perimenopause
and how to prevent or manage this. Again, the eabfipreventative measures needs to
take a biopsychosocial approach, including changesdiet and lifestyle, early
engagement with support services, stress managesmentelaxation techniques. For
women experiencing depressive symptoms during erapause, a number of
treatment approaches could be considered. A reestgw highlighted the emerging
evidence for some hormone treatments in alleviatinppod symptoms in
perimenopausal women (Worsley et al., 2012). Sontlepressant medications (e.g.
selective serotonin reuptake inhibitors) have #lksen found to be effective in treating
vasomotor symptoms in addition to mood symptoms@Mgr et al.,, 2012).

Psychological therapy that focuses on teaching rappFopriate ways to cope with or
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manage stress is likely to be an effective waym@rove mood in perimenopausal
women. Clinicians identifying women who are depeesduring perimenopause should

discuss their options with their patients and feti# access to resources as appropriate.

Conclusions

In summary, the results of the current study caomfithe importance of a
biopsychosocial conceptualisation of depressionnduperimenopause. It was found
that negative life events, a history of previougprdssion and experiencing somatic
symptoms contribute to the development of depressisymptoms during
perimenopause. In this study, factors which havevipusly been thought to be
important determinants were not found to contritartg unique variance, such as VMS.

Further exploration of this relationship is wareht
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CHAPTER 5: THE ROLE OF COPING STYLES IN DEPRESSION DURING

PERIMENOPAUSE

5.1 Preamble to Submitted Empirical Paper

This is the third empirical paper of the thesis @&rmmbntains an examination of the role
of coping styles in the development of symptoms d#pression during the
perimenopausal transition, to see whether copiglp $¢ influential over and above

factors that have previously been found to be aatamtwith depression at this time.

This thesis aims to help provide a more comprekensnodel of the risk of

Perimenopausal Depression. Chapter 4 explored lanéled the roles of factors which

have previously been investigated factors assatiatéh symptoms of depression
during the perimenopause, with the experience ofagic symptoms, past psychiatric
history and more extensive recent negative lifenesseeach found to be significant
unique predictors of current depression severitys Thapter adds to these findings by
exploring the role of coping styles as protectiveisk factors for developing depression

during the perimenopause.

The aim of this study was to examine the role abpeality factors in the development
of depression during perimenopause. This was exainising a cross-sectional sample
of perimenopausal women who were experiencing dspre symptoms and comparing

them to a sample of perimenopausal women who warexperiencing depression.

This paper significantly adds to the literature daese personality-related factors, which

include coping style, have received little previ@aitention in the context of research
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conducted to explore protective or risk factorsdepression during the perimenopause.
This has been a hereforto un-researched area irfiglte and provides important

information that will assist in identifying womenhw due to their approach to coping
with stress may be at risk for developing depressiymptoms. This data may also
highlight potential protective approaches to copiluging perimenopause that may be

incorporated into psychological interventions teelbto perimenopausal women.

This article was submitted to the Australian Psyobist on 3§ December 2012.
Australian Psychologisis the official applied practice and public polipurnal of the
Australian Psychological Society. As such, the palisolicits articles covering current
issues in psychology, the science and practice fyfchmlogy, and psychology’s
contribution to public policy, with particular emgéis on the Australian context. It is

published by Wiley.
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Abstract

Perimenopause is a period of increased risk for depression in women. This paper
examines the role of coping styles in predicting Perimenopausal Depression and
investigates the role of coping styles. Seventy-six perimenopausal women who were
either depressed or not depressed were recruited (M = 49.5 years; SD = 4.3). Using a
cross-sectional design, participants were assessed via measures of the following
variables: mood & somatic symptoms, depression history, stressors and coping styles
(assessed using the Brief Cope). Univariate relationships between 14 Coping Styles and
Beck Depression Inventory-Il scores were assessed. Significant variables were analysed
via hierarchical multiple regression which also included previously identified risk
factors (somatic complaints, history of depression and negative life events). Coping
styles self-blame and behavioural disengagement were significant, predicting 15% of
the variance in depression scores. The positive relationship between history of
depression and current depression severity was found to be mediated by use of the
behavioural disengagement. Results indicate that the use of behavioural disengagement
and self-blame play an important role in predicting increased depression during
perimenopause. Additionally, the relationship between have a past history of depression
and severity of depression during perimenopause was mediated by the use of
behavioural disengagement. This has implications for how we conceptualise and treat
depression clinically at this time, with a particular need to assess how women are

choosing to cope with their experience of perimenopause.

Keywords Coping, Depression, Perimenopause, Risk
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Introduction

Perimenopause refers to the time immediately ptdormenopause, beginning with
endocrine, biological and clinical changes, andirmdn the year after the final
menstrual period (Brambilla et al., 1994). The $idon to menopause has long been
considered a time of psychological turmoil, witlpoets of women having anywhere
between 2 to 14 times the risk of depression duypegmenopause (L. S. Cohen et al.,
2006; E. W. Freeman et al., 2006; Schmidt, Haa).e2004; Schmidt et al., 2000). The
risk of becoming depressed during perimenopauséd@s shown to be modulated by a
number of factors, including the presence and #gvedf physical symptoms of
perimenopause, individual sensitivity to hormonakriations, as well as health and

lifestyle factors (Gibbs et al., 2012 for a review)

The research literature on stress and depressioa gemerally includes the study of
biochemical and physiological factors, the impatupbringing and trauma, cultural
factors, as well as the contributions made by nstd personality factors, such as
attitudes, thinking styles and coping strategiesh@®e et al., 2006 for a review).
Looking specifically at Perimenopausal Depressthe, role of personality factors and
coping styles have not been adequately consid&estiosky & Travis, 1996). Coping
refers to cognitive and behavioural strategies usgdan individual in an effort to
manage stressors (internal or external) that areeped to be demanding and/or
threatening (Lazarus, 1991). Adaptive coping refersoping styles that involve efforts
to remove stress, adjust the way the person thafiksit the stressful situations (e.g.
putting things into perspective, positive reapmkisf responsibility), and efforts to
effectively manage stress reactions (e.g. relamatehniques, increased exercise). In

contrast, maladaptive coping styles tend to involthdrawal from social supports,
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aggression and exaggerated use of defence meclsafgsoh as avoidance), and a lack
of problem solving skills (or use of ineffective em such as substance use). Coping
styles which have been found to lead to better lpssecial functioning include those
which are behaviourally focused (e.g. increasedotse support seeking, or relaxation
strategies: Boschi et al., 2000), involve acceptanicdifficulties and development of a
positive attitude (Hatfield & Lefley, 1993), andeabased in religion or spirituality
(Murphy, 2000). In contrast, coping methods thatehbeen found to predict poorer
outcomes include behavioural disengagement, avo@aelf-blame and denial, which
result in either an exacerbation of stress or @nliemporary mitigation, with stress
subsequently returning at an intensified level (antet al., 1991; Carver et al., 1993).
Research which has focused on women and copindoli@sl consistent results, with
active coping styles (i.e. those that are more Iprolfocused and adaptive) found to be
associated with higher levels of wellbeing, andidant coping found to be associated
with lower levels of wellbeing (Kershaw, Northous&haruwan Kritprachab,

Schafenackerb, & Mood, 2004).

From the handful of studies that have looked atrapptyles during menopause, there is
evidence that coping style predicts both the egpee and reporting of physiological
symptoms (i.e. vasomotor symptoms) as well as nsyogptoms. Igarashi, Saito, et al
(2000) found that the vasomotor symptoms (VMS: aa. flushes and night sweats)
experienced during menopause were positively ctedlwith the degree to which an
avoidant coping style was used. In an interviewebagualitative study, Kafenelis,
Konstanski, Komesaroff and Stojanovska (2009) fotirat how well a woman copes
with stressors during the perimenopause seemee te@lated to a perceived level of

social integration, acceptance or isolation. TI8s consistent with evidence that
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belonging to a community or network increases oradgity to cope and adjust to
changes (Bess, Fisher, Sonn, & Bishop, 2002). Kdifeet al (2009) found that women
who were adaptively dealing with the menopausaisiteon focused on faith, internal
strength, effective relationships with self andessf and non-judgemental engagement
with the world around them. This seems to fostesitp@ cognitive reframing of what it
means to be menopausal, moving away from ided#ets or old age, towards a more
objective understanding of menopause as a nattwaégs. This change in thinking can
then lead to an increased self-awareness of hoyrthght impact their symptoms via
lifestyle and behavioural factors. This in turndsao the use of more adaptive coping
skills that encourage active coping (i.e. physieedrcise, problem solving and social
connection). By comparison, women who were struggto adjust were more likely to
associate menopause with feelings of anger, possréss, and sadness over loss of
youth and vitality (Kafanelis et al., 2009). Suatgnitive appraisals do not encourage
adaptability, help-seeking, self-efficacy, or salflection, resulting in decreased

proactive coping (Folkman, 1986, 1997; Folkman &&ms, 1985).

There is reason to believe that depression durieigmgnopause is influenced by
psychological factors, as well as biological andiadfactors, and broader consideration
of the extent to which each contributes to psyctiogagy is needed. By considering
personality factors, such as coping styles, as a®lbiological causes of depression
during perimenopause, there is potential to hidptlayrole for cognitive, behavioural or

interpersonal interventions, in addition to pharotberapy. This may assist in offering
a broader array of interventions that can be beditared to the individual experiences
of women during perimenopause, giving women greel@ice and control over their

mental health. Given the very limited body of reskan this area, our research aims to
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look at the relationship between various copinglestyand depression during the
perimenopause. A theoretical biopsychosocial maxfePerimenopausal Depression
aetiology includes biological causes such as tres lof neuroprotection through
declining estrogen levels (Ironson et al., 200%ia causes such as experiencing
difficult midlife events (Dennerstein et al., 200Greene & Cooke, 1980); and
psychological factors (Morse, Dudley, Guthrie, &rberstein, 1998). We contend that
coping styles remain as a significant predictorcafrent depression severity after

accounting for other factors.

This research aims to investigate the role of appityle in whether a woman becomes
depressed during perimenopause, and how this tteem fwith other factors that have

already been shown to predict depression at this. ti
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Method

Participants

This study was conducted as part of a wider projsihg a cross-sectional sample
design. Participants were women who currently ifiedtthemselves as perimenopausal
and/or as suffering from symptoms of depressionrtidd@ants were recruited
predominantly through the Monash University commynivia advertisements in
electronic newsletters and posters. Several adeentnts and posters were also
displayed at menopause clinics, on depression veshbsand at community health
centres. Individuals interested in participatingevasked to contact the researchers via
email or telephone, at which point they were predidvith details regarding the goals
and rationale of the study and the requirementsasficipation. All women who were
included N = 76) were currently physically well, able to give infoech consent, over
the age of 18, were proficient in English, and wperimenopausal. Women were
considered to be perimenopausal if they were eapeing irregular menstrual bleeding;
if their last menstrual cycle was within the lastéars and they continued to experience
VMS (Holman et al., 2002; Mansfield et al., 200Bdrty-seven per cent of the overall
sample was identified as currently experiencingsypms of depression, based on Beck
Depression Inventory Il (BDI-1l) scores above 13(R et al., 1996). The data from
participants was cleaned and screened before @mhalysensure missing data were
random in occurrence and that all data was witljpeeted ranges. Responses from 16
(18%) individuals were excluded because they did neeet the criteria for

Perimenopausal status.
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Procedure

Potential participants were sent a questionnaic pas sent out to the mailing address
they provided. Included in this pack were participsmformation and consent forms, a
series of questionnaires, and a reply paid envedmuFessed to the researchers. Once
the questionnaires were completed, they were retuwia reply paid envelope to
members of the research team. Upon researchersvingceompleted questionnaire,
participants were sent a $20 gift card. Data wdlsced from August 2010 to February

2012.

Measures

Demographic variablesncluded age, relationship status, education, thegupation
and current occupational status, and their houdehntome. Additionally, the
guestionnaire asked about their exercise regime hatory of past mood disorders or

menstrual cycle related mood disorders.

Depressionwas assessed using Beck Depression Inventory llI-(BO{Beck et al.,

1996). Participants with scores above 13 were densd depressed. The BDI-Il is a 21-
guestion multiple-choice self-report inventory, athiasks how the subject has been
feeling in the last week. Each question has afsat least four possible answer choices
(0-3), ranging in intensity. For example: (0) | dot feel sad, (1) | feel sad, (2) | am sad
all the time and | can't snap out of it, or (3)1 80 sad or unhappy that | can't stand it.
The total score is then used to estimate the lefvdepression, i.e. minimal depression

(0-12), mild depression (13-19), moderate depres§i®-28), and severe depression
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(29-63). This scale is one of the most widely usestruments for measuring the
severity of depression. Reliability and validity tife BDI-Il has been confirmed in

several studies (Osman et al., 1997; Storch e2@04).

Copingwas assessed using the Brief COPE (Carver, 199ichvdonsists of 14 scales
which measure the degree to which different copitytes are utilized. Each scale has
two items and responses are made on a 4-pointtLskate (1 — | haven't been doing
this at all; 2 — I've been doing this a little k&t I've been doing this a medium amount;
4 — I've been doing this a lot). The scales arghimple item of the 14 scales of the
Brief Cope are as follows: (1) Active Coping: “I"men concentrating my efforts on
doing something about the situation I'm in”; (2afing: “I've been thinking hard
about what steps to take”; (3) use of emotionalpsup “I've been getting emotional
support from others”; (4) Use of instrumental suppti’'ve been getting help and
advice from other people”; (5) Positive reframiritjve been trying to see it in a
different light, to make it seem more positive”) @&cceptance: “I've been accepting the
reality of the fact that it has happened”; (7) Bieln: “I've been praying or meditating”;
(8) Humor: “I've been making jokes about it”; (9¢Ming: “I've been saying things to
let my unpleasant feelings escape”; (10) Deniae“been saying to myself "this isn't
real."; (11) Substance use: “I've been using alcohmther drugs to make myself feel
better”; (12) behavioural disengagement: “I've beenng up trying to deal with it”;
(13) Self-distraction: “I've been doing somethinghink about it less, such as going to
movies, watching TV, reading, daydreaming, sleepmgshopping”; and (14) Self-
blame: “I've been criticizing myself”. The Brief @e has been shown to have good

reliability and validity (Carver, 1997).

Recent Life Eventsere recorded using the Negative events scaleedfifle Experience
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Survey (LES)(Sarason et al., 1978), which is a tjesaire assessing the presence of
57 events (both positive and negative) that arevMinto be stressful (i.e. ‘death of a
close family member and ‘outstanding personal eetiment’). If present in the last 6
months, participants were asked to rate the extemthich they viewed the events as
having either a positive or negative impact onrthfs using a 7-point Likert scale from

-3 (Extremely Negative) to +3 (Extremely Positive).

Somatic symptoms of perimenopausge assessed using the S (Somatic) of the Greene
Climacteric Scale (GCS) (Greene, 1998), whichlsief checklist (21 items) providing

a subjective measure of mood disturbance, hot dsismight sweats and vaginal
dryness. Only the scale which looked at the sonstioptoms of perimenopause was
utilised. On the GCS, symptoms are listed and tbach symptom is rated by the
respondent according to its severity using a fain{pscale: not at all (0); a little (1);
quite a bit (2); and extremely (3). Acceptable-testiest reliability coefficients for the

three subscales have been found (Greene, 1998).

Analysis

The first stage of analysis involved univariate lgsia of each of the 14 scales of the
Brief Cope with BDI-Il depression scores. The setatage involved hierarchical

regression. The first block of this regression udeld other factors that have been
indicated in the research to be unique predictdréerimenopausal Depression in
previous research. Those scales that had a sigmifielationship with depression scores

were then placed in a hierarchical regressionerstttond block.
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Results

Sample Characteristics

The participants had a mean age of 49.4 years (8033 years) with a range between
37 and 58 years. The majority of participants weeeried or in de facto relationships
(67.1%). The majority of women had completed a grastuate level of education
(50%) and worked full or part time (46.1% and 358spectively). Additionally, the

majority of the sample (39.5%) had a combined hbakkincome above $100,000

annually (see Table 1)

Table 1. Descriptive demographic statistics of daniid = 76)

N (%)
Marital status
Single 6 (7.9)
Married/De Facto 51 (67.1)
Boyfriend/girlfriend 3(3.9
Separated/divorced/widowed 16 (21)
Employment
Not employed 8 (10.5)
Casual/contract 6 (7.9)
Part time 27 (35.5)
Full time 35 (46.1)
Income (AUD$)
<20,000 4 (5.3)
21-40,000 3(3.9)
41-60,000 10 (13.2)
61-80,000 18 (23.7)
81-100,000 11 (14.5)
>100,000 30 (39.5)
Education
Did not complete high school 2 (2.6)
Completed high school 10 (13.1)
Completed TAFE degree/diploma 7 (9.2)
Completed university degree 19 (25)

Completed postgraduate degree 38 (50)
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Coping styles and BDI-II scores

Using Pearson correlation analysis (two-tailedg, thlationships between the 14 coping scales
of the Brief COPE and the BDI-Il depression scovesre examined. The results of this
univariate analysis are summarised in Table 2. Tbping styles that were significantly
correlated with depression severity at an alpha06fwere behavioural disengagement, self-

blame, denial, substance use, venting and seladisbn.

Table 2. Univariate relationships between Brief E3#ales and BDI-1l scores (N=76)

Coping Style Pearson’s p-value
correlation €)
Active Coping .00 .997
Planning A2 .292
Use of emotional support -.01 .353
Use of instrumental support .04 .726
Positive reframin -.11 .34¢
Acceptanc .07 517
Religior -.01 21F
Humour A7 .140
Venting 27 .018
Denial 46 <.001
Substance use .32 .005
Behavioural disengagement .61 <.001
Self-distraction 43 <.001
Self-blame .52 <.001

Coping Styles as Multivariate Predictors of Curr@egpression Symptoms

This analysis was performed through the use of emalthical multiple regression,
which entered somatic complaints, history of degimes and negative live events as
block one. The coping styles that were significamélated to current depression at a

univariate level were then entered as block 2.

Prior to conducting the analysis it was found thia¢ assumptions of normality,
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homoscedasticity, linearity and collinearity wereetmThe hierarchical regression
analysis found that Block 1 (somatic complaintstdry of depression and negative life
events) predicted a significant proportion of tlagiance in current depression severity,
F(3,72) = 16.39,p < .001, explaining 40.1% of the variation in degres scores

(Adjusted R square = .38). The addition of the foaping styles that had significant
univariate relationships to depression severitjh@veoural disengagement, self-blame,
denial, substance use, venting and self-distraciiorBlock 2, significantly increased

the proportion of variance in depression severkplaned by the modeF change(6,

66) = 3.67,p = .003, explaining an additional 15% of the vati&aim depression scores.
Tolerance statistics were between 0.4 and 0.9 fovaiables, demonstrating that
colinearity was not likely to bias calculation obdel coefficients. As Table 3 shows,
the addition of the coping styles to the model ltesin history of depression no longer
being a significant predictor, whereas negative kvents and somatic symptoms
remained significant, positive predictors. Of theefcoping styles, only self-blame and
behavioural disengagement remained as significasttipe predictors of depression

severity.
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Table 3. Hierarchical model of predictors of BDktores

Beta SE B B t p-value
Model 1 Somatic 0.94 0.25 0.35 3.71 <.001
symptoms
Negative Life 0.27 0.09 0.31 3.13 .003
Events
History of 4.05 1.89 0.21 2.14 .035
Depression
Model 2 Somatic 0.60 0.26 0.23 2.30 .024
symptoms
Negative Life 0.17 0.08 0.20 2.07 .042
Events
History of 2.2F 1.8¢ 0.1Z2 1.22 .22¢
Depression
Self- 0.2t 0.57% 0.0t 0.4z .66¢€
distraction
Denial 0.29 0.97 0.03 0.31 .761
Substance use -1.01 0.5¢ -0.1¢  -1.81 .07t
Venting -0.46 0.61 -0.07 -0.75 .453
Self-blame 1.51 0.58 0.27 2.60 .012
Behavioural 2.61 0.99 0.34 2.62 .011

disengagement

With both self-blame and behavioural disengagemamngining significant predictors in
Block 2, and with history of depression no longeurdaque significant predictor, a
secondary analysis was conducted to explore whefieerelationship between history
of depression and current depression was mediayead looping style. Mediation
analysis was performed (As outlined by Baron & Kgnh986) looking at the two
significant coping styles (Self-blame and behawbubisengagement) as potential
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mediating variables, with history of depressiortlasindependent variable and BDI-II

scores as the dependent variable. If a mediatilatiorship was present for either of
these two coping styles, the relationship betweddi-IB scores and a history of

depression should be reduced when either behavidis@ngagement or self-blame is
added to the regression equation. The conditiomsegafiation were met for behavioural
disengagement: History of depression was a signifipredictor of BDI-Il scores and

of behavioural disengagement, and behavioural daggment was a significant
predictor of BDI-Il scores while controlling for $tory of depression. As Figure 1
illustrates, the standardised regression coefficiatween history of depression and
BDI-Il scores decreased substantially when cont@lfor behavioural disengagement.
Mediation conditions were not met for self-blams, hastory of depression was not a

significant predictor of self-blame.
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Behavioural G1**
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Disengage

HiStOFy of BDI-1I
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37*%(.17)

Figure 1. Path model demonstrating Behavioural imjagements’ mediation of the
relationship between history of depression andecurdepression severity. The non-
significant standardised coefficient between Higtasf Depression and BDI-II
controlling for Behavioural Disengagement is ing#heses. All other values display
univariate standardised coefficients.

*p<.05

** p<.01
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Discussion

The importance of coping style as either a protectr risk factor for developing
depression during perimenopause has rarely beesidesad in previous research. The
aim of our study was therefore to build on previ@iondings in the literature identifying
a number of biological and social factors as ptedscof depression symptoms, by
measuring the extent to which different coping etyimproved the prediction of
depression during perimenopause over and aboveiopsdy identified significant

biological and social factors.

Analysis conducted in the current study found ftiina coping styles had significant
univariate relationships (all positive with highsrores on each coping style associated
with higher depression severity) with current depien severity: behavioural
disengagement, self-blame, denial, substance useting and self-distraction. Of
interest, all five coping styles could be considensaladaptive, whereas none of the
adaptive coping styles were found to predict curdgpression severity. When adding
these five predictors into a regression model theluded negative life events, past
history of depression and somatic symptom sevearitgyiously shown to be significant
unique predictors of depression severity, the amdiexplained a further significant
amount of depression severity variance. In thel fimadel, only negative life events,
somatic symptom severity, behavioural disengagenagut self-blame remained as
significant unique predictors, with higher scoreseach variable predictive of higher
depression severity. The relationship between fyistof depression and current

depression severity was found to be mediated bytifee behavioural disengagement
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coping style.

It was not anticipated that the relationship betwemst depression and current
depression severity would be mediated by behavialisangagement, but this finding
may suggest a role for this particular coping stylerecurrent depression more
generally. A previous history of depression mayabmarker of poorer coping abilities
or more negative thinking styles, and subsequeateased vulnerability to stress
(Lewinsohn et al., 1999). As defined by Carver, ééeh and Weintraub (1989),
behavioural disengagement refers to a reducti@fforts to deal with a stressor, to the
point that other goals with which the stressor ng¢erfering are also abandoned.
Theoretically, behavioural disengagement is closelgted to the concept of learned
helplessness, which refers to passive behavioutusex by exposure to an unavoidable
aversive event (Maier & Seligman, 1976garned helplessness can over-generalise to
events where despite actually being able to exanmtrol, the person instead accepts
setbacks passively. It appears that, in this sangplevomen, a tendency toward
behavioural disengagement as a coping style majigira vulnerability to depressive
episodes. A tendency to use behavioural disengagemmay predict a lifelong
vulnerability to depression, as during periods afhhstress, the use of behavioural
disengagement may create isolation, preventingapacity to access social support to
assist in managing the stress. Increased isolataynalso result in increased ruminative
behaviour, fixating on the causes of or consequerafethe stressors, potentially
exacerbating the depressive symptoms. Although lieyond the scope of this paper to
address causal mechanisms behind this relationghgpuld be hypothesised that the
stress associated with depression, in additioméovulnerability to mood disturbance

associated with the hormonal changes at this tiomeld result in activation of
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longstanding, maladaptive coping styles, such haweural disengagement.

Self-blame was also shown to be a unique signifipaedictor of depressive symptoms.
Past research has shown that self-blame is offemredictor of poor adjustment under
stress (Bolger, 1990; McCrae & Costa, 1986). Refgrto a tendency to assume
personal responsibility for failures and negativécomes, self-blame creates a distorted
sense of actual accountability (Beck, 1967). Thame significant biological changes
that are experienced by women going through peripaase and women who respond
with self-blame may be more prone to depressiomaulrsz of the lack of control and the
belief that they should be able to do more. Thigeptally can lead to more negative
cognitions (e.g., helplessness, decrease in sathjvthat are underpinning increased
mood symptoms for some women. The results of thudysraise the possibility that
women who felt that they were in some way to blafoe their symptoms of
perimenopause (symptoms that are largely out of duatrol) were more vulnerable to
experiencing depression. For women in perimenopadseare displaying high levels
of self-blame, education regarding what can anchctibe controlled regarding any
biological changes, coupled with education on hguerceived lack of control can lead
to the experience of negative cognitions, couldes@ither a preventative role or assist

in treating experienced depressive symptoms.

The results of this study have important implicasidor how we conceptualise and treat
depression during perimenopause. As certain cogliyigs are associated with worse
outcomes, this gives therapeutic interventionsearctarget to work with. The way in
which an individual copes is dynamic, and the wayhich an individual copes in any
one instance includes complex personality, sitmafi@and historical factors (Lazarus,

1993). Increased psychoeducation about helpfuluamelpful coping styles targeted at
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women entering the perimenopause may prove to bsingle, cost effective

intervention for the prevention of depression & time.

While the current findings are promising, this stuthd some limitations. The concept
of coping is multifaceted and it is known to be dgnic, with individuals using different
styles depending on the situation, resources dtailnd their interpretation of stressors
(Folkman, 1997). The results of this study needédoconsidered with this in mind.
Additionally, the sample size was relatively smahich limited statistical analyses.
Larger numbers in future research would allow farensophisticated understanding of
the interactions between various coping styles, @thér factors. Additionally, as this
was an observational study design, it cannot beraéted that the relationship between
coping styles and depression scores is causal, hichwfactor predicts which. The
coping styles that have been identified as inflia¢m this study (e.g., self-blame and
behavioural disengagement) can be broadly categbes dysfunctional, that is to say,
they have been found to be associated with pooeaftth and wellbeing outcomes
(Carver, 1997; Carver et al., 1993; B. Meyer, 200A9r example, it is known that
several of the coping styles we have identifiecbamg related to higher depression
scores are also known to be symptoms of depress@nbehavioural disengagement
and self-blame. Therefore, it is possible thatrppooping styles are utilised by people
suffering from depression, rather than poorer apityles resulting in high depression

scores.

The results of this study indicate that the usdetiavioural disengagement and self-
blame play an important role in the likelihood obiwen developing depression during
perimenopause, above and beyond the impact of gosyahptoms of perimenopause

and recent negative life events. Additionally,éems that a history of depression is a
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risk factor for depression only in that it indicata tendency to use a behavioural
disengagement coping style. This has implicati@mrshbw we conceptualise and treat
depression at this time, and offers clear targetspychologically-based therapeutic
intervention. Pharmacological interventions corginio be an important element of
management of depression during perimenopauséoibutany women, due to the risks
associated with cancer and due to problematic sftkcts (Collaborative Group on

Hormonal Factors in Breast Cancer, 1997; Writingpupr for the Women's Health

Initiative Investigators, 2002), or personal beief attitudes, medication is not always
a viable option. Additionally, for many women, antdoination of psychological and

pharmacological intervention may produce bettecoamies. Either way, an increase in
choices for women struggling to cope with perimemngge has the potential to improve

depressive symptoms, and hopefully, an individugliality of life.
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CHAPTER 6: INTEGRATED DISCUSSION

The purpose of this thesis was to develop a gremteerstanding of depression
during the perimenopausal transition, including hdepression symptoms present
during this time, and to establish a more comprsivenmodel of factors associated
with depression during perimenopause. Previousareken this area has not been able
to provide a cohesive biopsychosocial picture girdssion during the perimenopause,
with inconsistent evidence regarding both causatbfa and symptom characterisation.
This thesis therefore focused on clarifying thetdbation of risk and predictive factors
for developing symptoms of depression during timset as well as examining what
differences exist in its presentation compared ¢pression during the childbearing

years, and the subsequent implications for treatmen

This chapter includes a critical examination of tm@jor findings from the three

empirical studies that comprise this thesis. Fitst,findings related to the three aims of
this thesis will be summarised. To reiterate, theises were (i) to explore whether the
experience of adverse mood symptoms during peripaumse is different from that

experienced during childbearing years; (ii) to neadactors that are associated with
increased or decreased symptoms of depressiongdpernmenopause in a sample of
Australian women; and (iii) to assess the role efspnality characteristics in the
development of symptoms of depression during peropause. Second, the
implications of these findings will be discussedgcliiding a discussion of how the
findings of this research relate to a biopsychadoenodel of Perimenopausal

Depression. Third, the implications for preventiand treatment of Perimenopausal

Depression that are derived from this research lvéllexplored in regards to primary
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health services, community health, psychologictrirention, and for perimenopausal
women. Finally, the limitations of the researchl @irections for future research will be

discussed, followed by some concluding remarks.

6.1 Overview of Main Findings

In the first empirical study (Chapter 3), the natwf depressive symptoms during
perimenopause as opposed to symptoms occurringgltine childbearing years was
examined. It was found that subtle differencesteslisn symptoms reported by the two
populations, with perimenopausal women experienaiiiger symptoms of depression,
with less anxiety, increased hostility, increaskeds disturbance and increased fatigue,
compared to women in their childbearing years. €hddferences in symptomatic
profile, whilst subtle, open up the possibility dffferences in the aetiology of
depressive symptoms at these two life stages, lpjgssiated to reproductive hormonal
changes during perimenopause. How these differemesag occur and what the
implications for management and identification erifienopausal Depression are will
be discussed later in the chapter. Additionally,atvithis then means for women
affected, health practitioners and those workirggapeutically with this group, will also

be addressed.

The second study examined the relationship betwemmge of biopsychosocial factors
and the risk of experiencing symptoms of depressiorning perimenopause. These
factors included perimenopausal symptoms, socigpa, recent life events, a history
of mood disorders, exercise regime, lifestyle aralveing. This study found that the
presence of recent negative life events, a histbrgepression and severity of somatic

symptoms were able to predict the severity of degive symptoms. There was also a
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trend suggesting a protective role of exercise s€hesults again have implications for
women entering the perimenopause, as well as faithheractitioners and community

health services.

The final study examined whether consideratiorhefdoping styles adopted by women
enhanced the ability to predict the risk of depkessymptoms during perimenopause,
over and above the clinical and social factorstified as significant predictors in study
two. Six coping styles, each of which may be déstias an unhelpful coping style,
were found to be significant univariate predictofsncreased depressive symptoms for
women in the perimenopausal period. These werevimital disengagement, self-
blame, denial, substance use, venting and selladigbin. After entry into a multivariate
model to adjust for the contribution of other capistyles, only self-blame and
behavioural disengagement remained as significalgjue predictors of the severity of
depressive symptoms. Behavioural disengagement alss found to mediate the
relationship between a history of depression andinfe@opausal Depression,
highlighting the potential for this coping stylederve as a marker of chronic depression
risk. These results have significant implications mental health clinicians working
with Perimenopausal Depression and offers cleayetarfor therapeutic intervention.
The findings of the empirical analyses are considén more detail in the context of the

three research aims of this thesis.
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6.1.1 Research Aim One: Exploration of the expegest adverse mood events during
perimenopause in contrast to that of depressiveogyms during the childbearing

years.

There has been little previous research exploriigtiaer the depression symptoms
experienced during perimenopause differ from thegperienced during the child

bearing years, despite speculation and anecdopairtee stretching back 100 years
(Kraepelin & Diefendorf, 1907). The rise in depiiessrates during perimenopause,
from anywhere between 2 to 14 times higher thathénpremenopausal years (L. S.
Cohen et al., 2006; E. W. Freeman et al., 2006gidthet al., 2000), has led to the
theory that the hormonal changes associated wiimpaopause are causally related to
this increase in depressive symptoms. As discuss€tapter 1, it is possible that some
women have a sensitivity to the normal changespraductive hormones associated
with the perimenopause, which then creates a ‘windbd vulnerability’, where these

women are at a greater risk of depression (So@@88). The proposed causative
differences for depression during perimenopausep@sosed to other life stages,
naturally leads to the question of whether the ggpee of Perimenopausal Depression
is similarly different to that of depression at @tlstages of the reproductive life cycle

(e.g., postnatal, PMS or PMDD).

The first study within this thesis aimed to quantfhat, if any, differences in the
experience of symptoms of depression existed betweerimenopause and the
childbearing years. This was conducted to assesstheh presenting depressive
symptoms occurring during these two life-periodffediin such a way that would

support a distinction in the depressions experigratethese times. Additionally, this
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study aimed to determine specifically what differes existed in symptom presentation,

with the hopes the results could guide future et approaches.

To address these issues, the mood profiles of woegreriencing symptoms of
depression during perimenopause were compared thvithexperience of depression
symptoms of women in their childbearing years. Regslemonstrated that, compared to
the childbearing years childbearing years, thera distinct symptom presentation of
mood symptoms for Perimenopausal Depression, deagised by milder depression
and anxiety levels, increased hostility and sleisputbance, and higher levels of fatigue

that exceeds the difference expected due to inesaassleep disturbance.

These results provide confirmation of several presiy identified and clinically
observed features of Perimenopausal Depressiofyding the milder presentation
(Bromberger et al., 2003; Dennerstein et al., 1p98areased hostility (Bromberger et
al., 2003; E. W. Freeman et al., 2008), fatigueh(&dt et al., 1997) and sleep
disturbance (Brugge et al., 1989; Moline et al.020 It is somewhat unexpected that
anxiety levels are not different between the twougs of women. In a cross-sectional
study, Tangen and Mykletun (2008) found higher Ievef anxiety during
perimenopause compared to women in the childbegeags. Additionally, Bromberger
et al. (2013) found that there was an increasenxiety symptoms in women who had
low anxiety levels premenopausally, and that womwéh high level premenopausally
continued to have high anxiety during perimenopauBd#ferences in the designs of
these two studies, may explain the observed diifere from the findings presented in
Chapter 3. Tangen and Mykletun (2008) used a saofgderimenopausal women who

were not necessarily depressed, and Brombergerl. e2@13) examined anxiety
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specifically, and did not look at this in relatiom comorbid depression. The contrast
between the results of this study and the work tbeissuggests that whilst anxiety
might be higher in perimenopausal women generdliyoes not seem to be associated

with Perimenopausal Depression.

The increased hostility and irritability this stufiyund in Perimenopausal depression, as
opposed to depression in the childbearing yearscoissistent with the work of
Bromberger et al. (2003) and with anecdotal rep@thmidt et al., 1997; Worsley et
al., 2012) but is inconsistent with the work of Kstein et al. (2010), who found that
irritability was increased during the premenopaugsdrs. However, differences in
methodology, specifically in the criteria used tesess menopausal status (i.e.age,

menstrual bleeding patterns or hormone levels), exgjain these differences.

This study provided clarification regarding the feliences in the experience of
Perimenopausal Depression as compared to the erpes during the childbearing
years. In doing so, this paper adds further evidefar the hormonal theory of

Perimenopausal Depression, as the subtle diffeseincgymptom presentation raise the
possibility of slightly different causal mechanisfos depression symptoms at this time.
These results have implications for assessmentraatiment of depression symptoms,
both pharmacological and psychological, during mperiopause. Additionally, this

study provides justification for further researolastigating the role hormones play in
the presentation of depression during this timesehimplications will be discussed at

greater length later in this chapter.
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6.1.2 Research Aim Two: What factors are assocmiddincreased or decreased risk

of depression during perimenopause in a sampleusfralian women?

While it has previously been highlighted that thexean increased risk of developing
first-onset depressive disorders or relapses ofedsjpve disorders in perimenopause,
most women do not develop a major depressive 8lrikging this time. ldentifying
factors that offer protection against the onset defpressive symptoms during
perimenopause, or otherwise increase the risk,nigngortant aim of this thesis.
Through communicating information about these factéto women and health
professionals treating women experiencing perimaose, interventions can be
implemented to prevent or reduce the severity giregsive symptoms. This therefore
formed the focus of Chapters 4 and 5 of this thesgisch report on findings detailing
the role and overall contribution of risk and pnetagive factors in a sample of currently

perimenopausal women.

There are currently many conflicting studies regaydthe contribution of various
factors towards the development of depression symgtduring perimenopause with
little general agreement amongst the research. fielttors that have been more
consistently identified as predictors include avjres history of PMS, previous history
of depression, life stress, and physiological symys of perimenopause. The extent to
which these factors can predict Perimenopausal é3spn has been unclear, and a
comprehensive biopsychosocial model of how thesw®ifa relate to one another is a
gap in the field. The lack of an integrated theoatframework that incorporates each
of these factors has been a barrier to understgndimd therefore treating depression

during perimenopause.
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The second study in this thesis, reported in Chiahtaddressed the role of various self-
reported biological, lifestyle and social predistaf the severity of depression during
perimenopause. This was achieved by testing whetlparimenopausal woman'’s level
of depressive symptoms could be predicted usingreety of biopsychosocial factors.
In this sample of Australian women, the only fastavhich were able to uniquely
predict increased risk of depression were a histifrydepression, level of somatic
symptoms, and negative life events, which explainedrly 40% of the variance in
depression scores. There was also a trend towgpdstective role of aerobic exercise,
but this did not reach significance. As argued inafter 1, the identified factors
associated with Perimenopausal Depression searitll be described as representing
different mechanisms by which depression risk cdwddincreased. For example, the
experience of somatic symptoms could be a marker stiared biological mechanism
that is driving both the mood and physiological gyoms, or could act as a stressor
(related to the stress-diathesis model) that ctidder or exacerbate mood symptoms.
Similarly, the increase in depressive symptomshi@a presence of more recent life

events reflects the stress-diathesis model.

The significant predictors identified in this resgrawere somatic complaints, history of
depression and negative life events. Previous relsdems similarly found that somatic
symptoms are predictive of depression during petopause (Bromberger et al., 2009).
Somatic complaints were identified as the strongestictor of depression scores,
possibly as a result of underlying biological meubms, or because of the stress
associated with increased somatic symptoms. Additlp, it may be that women

experiencing higher levels of depression are makelyl to over-report somatic
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symptoms (e.g. negative attentional bias). Pasbriyi®f depression has similarly been
found to be predictive of depression during periopaiuse (Avis et al.,, 1994; L. S.
Cohen et al., 2006; E. W. Freeman et al., 2006yak theorised that a previous history
of depression may be a marker of poorer copingtigsilor more negative thinking
styles, and subsequent increased vulnerabilitytess. Finally, a history of recent
negative life events has consistently been fourttktassociated with depression during
perimenopause (Bromberger et al.,, 2011; Cooke &efe 1981; Greene & Cooke,

1980), which was once again validated in this study

With respect to the reproduction hormone depletibeory of Perimenopausal
Depression, no predictive value for past historyPMS or vasomotor symptoms was
found. Both these factors have independently forrtiel crux of two of the main
theories of Perimenopausal Depression. The laclpretiictive power of VMS in
predicting Perimenopausal Depression is in contiaghe work of others who have
found a relationship between the two (L. S. Cohead.e2006; E. W. Freeman, Sammel,
& Liu, 2004; Joffe et al., 2002). The results ofthtudy are more in line with the work
of Ozturk et al. (2006), who did not find a relatship between the severity of VMS and
Perimenopausal Depression. Several studies havel fthat VMS are more strongly
related to perimenopausal status, whereas psydbalagymptoms are more related to
stress (Binfa et al., 2004; Bromberger et al., 2088rdy & Kuh, 2002). The lack of
predictive power of a past history of PMS, posthalapression or PMDD is
inconsistent with the work of Richards et al. (2006ho found higher than expected
rates of PMS, postnatal depression and PMDD innferopausal Depressed women.
Similar results have been reported in several osfgties (Dennerstein et al., 1993a;

Bernard L Harlow et al., 1999; Stewart & Boydelf9B). The results of study two are
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more consistent with the work of Schmidt, Haq, le{(2004) or of Ozturk et al. (2006),
who did not find a relationship between PMS, PMDi, postnatal depression and

premenopausal depression.

The lack of predictive power of PMS/PMDD in thisearch may indicate a difficulty
with study designs. Research has suggested thaeware not reliable reporters of
PMS or PMDD, and there is a tendency for inaccuiiacgelf-report (Richards et al.,
2006). The questionnaire used in this study askatewn to report ‘yes’ or ‘no’ to a past
history of PMS or PMDD and it is likely that thisas based on self-reflection and not
on any official diagnosis. Whilst this may be a daeflection on the incidence of mood
disturbance related to menses, it is possibly na@oad indicator of whether this
disturbance reached a diagnostic threshold. Schidati, et al. (2004), however, found
similar results using clinical interviews. Usingceoss-sectional retrospective design
analogous to that employed in this thesis, Ozturkle(2006) found no relationship
between PMS or postnatal depression and Perimesap®&®epression. As no direct
hormonal assay was conducted, a hormonal explanationot be discounted. Rather,
the utility of using PMS/PMDD or VMS as proxies fbormonal disturbance can be
guestioned. It seems that whilst Perimenopausatd3spn and VMS often co-occur, it
may be more reflective of a common underlying enidecsensitivity than a direct
causal relationship. Given the methodological isswrrounding PMS/PMDD
identification, further investigation is requiredfbre their predictive power can be fully

discredited.

This study was able to identify several factorsoasged with depressive symptoms

during perimenopause, and subsequently, identiftasgets for intervention.
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Additionally, factors that have previously beenubbt to be important determinants
were not found to contribute any unique variancesuRs also suggest a potential role
for aerobic exercise in prevention of PerimenopbuSapression, and further

exploration of this relationship is warranted. Tineitations of this study are addressed

later in this chapter.

6.1.3 Research Aim Three: What is the role of pekty characteristics in the

development of depression during perimenopause?

As argued previously, a lack of an integrated mdéoiePerimenopausal Depression that
considers biological, cognitive-behavioural or ssrevulnerability factors, may be
limiting the potential for health professionals tmderstand and treat depressive
symptoms during this life-stage. In addressing agde aim two, previously reported
biological and social predictors of depressive syms in perimenopause were
assessed for their predictive value. Other per#gnak coping factors were not
included. This was because the role of intrinsig/cpslogical factors in the
development of Perimenopausal Depression had nen levestigated in previous
research. Given the role of personality factordapression during other life stages, and
consistent with cognitive-behavioural models of sgion, it is reasonable to assume
that the way a woman copes with perimenopause tldymptoms she experiences,
will impact how she functions at this time. From mevention perspective,
understanding coping factors that are associateld increased risk will allow the
identification of potential targets for interventioas aspects of personality and the use
of certain coping strategies can be enhanced thrtdwgrapy (Grey et al., 1998; Rubin,

1993).
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Coping styles have been shown to effect outcomesth (Iphysiologically and
psychologically) for the progression of diseaseshsas cancer (Carver et al., 1993) and
HIV (Ironson et al., 1994; Kiecolt-Glaser & McGuir2002). It is thought that the effect
of positive coping on disease outcome is mediatedugh a combination of factors,
including: behavioural (e.g. proactive coping), wmitige (e.g. self-blame or avoidant
coping), and affective (e.g depression resultiogifmaladaptive coping styles: Ironson
et al., 2005). Specifically looking at perimenopmusymptoms, coping style may
impact the use of behavioural strategies for redusymptoms (i.e. increased exercise
for reducing VMS and social connectivity improvingod); of cognitive strategies (i.e.
conceptualising symptoms of perimenopause as aieveprfrom the hassles of
menstruation rather than as a marker of old age);dd affective strategies (i.e. being
able to create distance mentally from mood symptatated to perimenopause, such as

irritability or depression, thus allowing objectiiand improved emotion regulation).

Findings presented in Chapter 5 identified thatuke of particular coping styles were
predictive of depressive symptoms in perimenopawsaten. The two styles associated
with depression symptoms were self-blame and behbead disengagement. Both self-
blame and behavioural disengagement have been ftwnide poor predictors of
adjustment to stressors (Bolger, 1990; McCrae &t&0%986). Additional analysis
showed that the use of a behavioural disengageroeping style mediated the

relationship between history of depression andecuirdepressive symptoms.

The role that was found for self-blame in Perimengal Depression raises the
possibility that women who felt that they were sbime responsible for their

perimenopausal symptoms were more vulnerable toereéqring symptoms of
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depression. There are significant biological chantet are experienced by women
going through perimenopause, including decreasedggrand motivation, irritability

and other mood disturbance. To provide a contextrii@rpreting these findings using
the cognitive-behavioural model of depression, was people think (e.g., cognitions)
about a particular situation can influence thesuf&ant emotional state, physiological
reaction and behaviour (Beck, 1979). Negative domm (such as self-blame) in
response to an event can worsen the subsequenterpedence. Women who respond
with self-blame, who perhaps feel cross at thenesefor being less productive, for
being more irritable with loved ones or for notagping out’ of these moods, may be
more prone to depression due to a correspondirrgdse in negative cognitions (e.g.,

helplessness, guilt, decrease in self-worth).

The significant predictive role of behavioural digagement that we found is consistent
with coping research and research on depressioe memerally (Maier & Seligman,
1976). This suggests that women either do not welibat there are social supports
available to them when encountering difficult sitaas, or otherwise have a preference
to become isolated at this time. A benefit of emgggvith others when encountering
stressful situations is the ability of others talidnge unhelpful cognitions or to provide
support to reduce the perception of str@idsgan, Linden, & Najarian, 2002When
women who are vulnerable to mood disturbance areialbp isolated during
perimenopause, it may be that it becomes diffitmitthem to identify and challenge
negative cognitions, resulting in a strengthenihgegative cognitions that can then go
on to underpin depressive symptoms. Additional yisishowed that the use of the
behavioural disengagement coping style mediated-dlagionship between history of

depression and current depressive symptoms, highiggthat this coping style may be
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associated with chronic depression risk.

Findings presented in Chapter 5 identified the ingme of a woman'’s coping styles in
the development of depression during perimenopa@dditionally, it seems that a
history of depression is a risk factor for Perimesugsal Depression because it indicates
a tendency to use a behavioural disengagementgaspyfe. This has implications for
how we conceptualise and treat depression at iimis, tand offers clear targets for
psychologically based therapeutic intervention. sThiill be discussed later in this

chapter.

6.2 Implications

6.2.1 Implications: Perimenopausal Depression

Findings presented in this thesis have shown that éxperience of depressive
symptoms during perimenopause is subtly differeomfthat during the childbearing
years. Although the research in this thesis is len& confirm a role for endocrine
factors in the different presentations, largely doeneasures of peripheral or central
hormonal levels not being collected due to theystiekign, it can be speculated that the
different presentation belies different causatidime clarification of the differing
presentation of Perimenopausal Depression offdidaten of the observations others
have made about its unique nature (Schmidt etl@®7; Worsley et al., 2012), which
should be reassuring not only to researchers aotbidp but also to the women who

suffer from this syndrome.

In addition to clarifying the symptom profile of ffeenopausal Depression, the results

of this research have added to the body of workitap at a causative model. The
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research in this thesis indicated that PerimenagdaDgpression is best suited to
conceptualisation in a biopsychosocial model. Tregligtive model of Perimenopausal
Depression illuminated by this thesis highlight®k for psychological factors, somatic
symptoms, and for the role of stressful life everdtsseems important that future
research should measure hormonal levels to assgssater detail the nature and extent

of hormonal contributions to this disorder.

A role for biological factors in Perimenopausal Begsion has consistently been
validated by research, although the exact naturehisf role remains unclear. The
research presented in this thesis has indicateddmaatic symptoms of perimenopause
are related to depressive symptoms, whereas VMSatreThis is inconsistent with
research which has found a relationship between \ge\&rity and depression (L. S.
Cohen et al.,, 2006; Joffe et al., 2002). It is, bewr, consistent with the work of
Bromberger, et al. (2009) who found that a more mgmatic perimenopausal
transition was associated with depression at ii®.t Additionally, Igarashi et al.,
(2000) have similarly not found a relationship be¢éw VMS and depression. Given the
significance of somatic complaints as a predicfodapression (as found in chapter 4),
it still seems likely that underlying biological otfenisms are in some way related to
depression during perimenopause. This inconsistaregy indicate that it is more likely
that depressive symptoms are not caused by VMSaendhstead their co-occurrence
represents a common mechanism. Specifically, theag be biological changes that
underpin both VMS and mood disturbances, partiulahen coupled with other

vulnerability factors (e.g. coping) and stressetg.(more severe negative life events).

In regards to social factors, the role of negatifee events was again validated as a
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causal factor for Perimenopausal Depression. Camisvith the findings of this

research, negative life events have previously s@wn to predict Perimenopausal
Depression (Cooke, 1985; Cooke & Greene, 1981; Brstwin et al., 2001; Greene &
Cooke, 1980). This finding is consistent with ttea of a ‘window of vulnerability’ for

women during this time. Whilst these women may hpreviously been able to cope
well with stress, during this period of increasednerability, potentially related to the
experienced hormonal changes which are charaatedstperimenopause, additional

life events may overwhelm their resources and té@sulepression.

The association between coping styles and symptufniepression demonstrated the
important role of psychological factors. For wompgrone to self-blame, they may
experience the symptoms of perimenopause as beftegtive of personal weakness,
rather than symptoms of physiological changes. Wonazlopting behavioural

disengagement as a coping style may then isolat@gblves more when experiencing
stress associated with the changes, potentiallg@sing the likelihood of the negative
cognitions and associated depressive mood statemmieg entrenched. While this
research has been able to show an important rol@dpchological variables in the
experience of perimenopause, this is only the léginfor research in this area. Further
targets for research include looking at the rolepositivity, as well as personality

factors, such as neuroticism, in the developmemersimenopausal Depression.

When looking at what contributes to this ‘window wailnerability’, the most likely
factor seems to be hormonal changes that take plat@s time. The social changes
which were previously thought to underlie mood dem@nd formed the basis of the

‘empty nest’ theory (e.g., leaving home of childretc) no longer occur in the same
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way. While further research is needed, hormonal bradogical changes that are
associated with an array of somatic and neurotrdatesnthanges may underpin this
window of vulnerability. This may occur both vigpamary mechanism, such as altered
mood-related neurotransmitter functioning, but afsoa secondary mechanism through
the onset of somatic changes that are distres€ngrall, the findings of this thesis
produce a picture of perimenopause as a periodooéased vulnerability for a woman,
which is mediated by the severity of physiologisgimptoms, lifestyle, coping and
stress. This biopsychosocial model is significanthat it offers multiple targets for

intervention, including behavioural, pharmacolotjerad psychological targets.

6.2.2 Implications: Primary care, community outreand assessment

Primary care physicians are able to play an integfe in a woman’s education about
their perimenopausal transition and is, more oftem not, the primary source women
turn to when seeking information on this subject.hidt education around
pharmacological interventions and physiological pjoms is often of a high standard
in Australia, education around the distinct natefe mood complaints during the
perimenopausal transition is less clear, probablg function of the lack of clarity about
the research outcomes. Result presented in th&stiheve provided key information
that needs to be conveyed to women presenting ¢o tBeneral Practitioner for
complaints related to perimenopause. Informatiooualoisk, the impact of lifestyle &

wellbeing, and what indicators to look out for, de¢o be conveyed to women.

Assessment of Perimenopausal Depression remairtsuctused. Currently, General
Practitioners and specialists rely on assessmeuis teelating to perimenopausal

symptoms (e.g. GCS: Greene, 1991) or ones thassasepression broadly (e.g. BDI:
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Beck et al., 1996) and no targeted screening fonfe@mopausal Depression is widely
used. The findings of this thesis suggest the rieedpecific assessment tools that can
assist identifying Perimenopausal Depression ardwalreatment. One recently
developed measure which may offer more targetedsassent of depression in the
perimenopause is the MENO-D, which is 12-item atacale that includes questions
regarding affective, cognitive, and physiologicgimptoms (Kulkarni, 2010). Further
tools that are able tpredictwho is at risk of Perimenopausal Depression walllowv

for additional preventative measures to be takech ss making lifestyle changes.

Although the role of pharmacological interventiaasheyond the scope of this thesis,
the results of these studies point toward an iategr treatment model of
Perimenopausal Depression. Current research ietadlle of various pharmacological
interventions have shown promising results, paldity for HRT based therapies (See
Worsley et al., 2012 for a review: Appendix A). Bhere remains no ‘cure all’ medical
intervention for the symptoms of Perimenopausal rBegion. The results of research
presented in this thesis, particularly Chaptem8jdate that best practice may need to
evolve to incorporate psychological interventiom &addition to lifestyle and

pharmacological management.

6.2.3 Implications: Therapeutic intervention

A review of the current literature on perimenopdusgression was not able to identify
any evidence-based psychological interventionsored for women experiencing
depression during perimenopause. There has beee soiggestion of a role for
interpersonal therapy (Banger, 2002), but no refedias been done to date. This

represents a significant gap, one that has alrdagiyn addressed for postnatal
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depression (Milgrom, Negri, Gemmill, McNeil, & Mam 2005) and for PMS
(Mussher, Hunter, & Cariss, 2002), both of whiclvéndeen shown to be amenable to
evidence-based psychological intervention. This k laof attention given to
Perimenopausal Depression seems related to theofambnsensus as to its cause, and

indeed, even to its existence.

Results presented in this thesis have providedrmmdton that can contribute
significantly to the psychoeducation involved irriRenopausal Depression treatment.
Addressing both the cognitive-behavioural and stiathesis models, psychoeducation
about the mood and somatic symptoms identified apfer 2 that can occur during
perimenopause could serve to normalise the expmseaf perimenopause. This could
potentially decrease self-blame and other negatgmitive reactions that women can
experience at this time. Promoting more positivaptide coping strategies would also
be helpful. Psychoeducation, delivered via GenPralctitioners, community centres,
and via perimenopausal foundations, has the oppitytuo provide women with
information about what they might experience, whfelstors increase their risk of
experiencing these symptoms, at what point theylshseek help for their symptoms,
and additionally, where to get help and what oifor help exist. Early intervention

with any mental iliness offers opportunity for peewion of symptoms.

Understanding one’s experiences is an importantpoo@nt of any intervention and
there is evidence that psycheducational groupsredoce depressive symptoms in
women suffering from postnatal depression (Honegnriett, & Morgan, 2002). In
postnatal depression research, support group engons have been shown to be an

effective way to help women cope and there is reasdelieve the same would be true
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for perimenopausal women. Whilst support groups edest, they are scarce and
certainly not widely promoted. Anecdotal reportnir participants in this research have
suggested that the need for social and communipts at this time is high and
mostly unmet. Although a univariate effect of sbaapport was found in Chapter 4,
this did not remain significant when accounting &her factors. Social support was
measured by looking at the subjective degree ogpatigrom significant others, family
and friends, but what this support consisted of matsexamined. It is likely that the
kind (or quality) of support a woman receives is more important tih@namount and
source of the support. A supportive group of psémsggling with similar issues is able
to provide a normative function that is perhapsdhtar find elsewhere, particularly

within a heterosexual relationship.

Results presented in Chapter 5 may also provideab# targets for psychological
intervention. As discussed previously, the negativetcomes associated with
behavioural disengagement and self-blame in pewmpemsal women provide clear
targets for intervention. From biological and stresathesis perspectives, in addition to
the protective role of coping cognitively and bebavally, there is evidence that
psychological variables can impact on disease tyidtwrough effects on the immune
and endocrine systems (See Kiecolt-Glaser & McGu@g®2 for a review). Although

beyond the scope of this thesis, the relationshtpvéen mood and endocrine function is
likely to be bi-directional, as some research Hemady shown (Igarashi et al., 2000).
By addressing unhelpful coping styles (identifiadGhapter 5) in therapy, there is an
opportunity to reduce stress levels and thus paiénteduce physiological symptoms.
Additionally, relaxation or mindfulness approacluas also help to enhance women'’s

capacity to cope with stress by reducing physi@algresponses during this period of
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vulnerability (R.Y.T, 2004).

Given the potential for multiple causal and maimtag mechanisms in Perimenopausal
Depression, a treatment approach that concurreadlgresses the biological and
cognitive drivers of depression would be the moSicacious. For example, a
pharmacological intervention that considers horrh@pmgroaches to address both the
physiological and mood symptoms of hormone changesddition to a cognitive
behavioural therapy to address thoughts and belmayi@and relaxation training to

reduce physical distress, could potentially offex inost effective treatment.

6.2.4 Implications: Women and their experienceasfmpenopause

The experience of perimenopause is different fergindividual and the vast majority
of women are able to navigate this time with litd#ort, and without encountering
persistent or severe depressive symptoms. For aorityinthough, an increased
understanding and awareness of their symptoms dsagv¢he potential causes offers
valuable opportunity for insight and may also seagea motivator for change. As
research continues to highlight the role of behargband lifestyle factors in wellbeing
during perimenopause (as evidenced in Chapters54, &e role a woman can play in
managing her symptoms is broadened. The impactstiet knowledge can have on a
woman'’s self-efficacy can potentially moderate thistress at this time. These factors
are especially relevant when considering the waiatiip between self-blame and

behavioural disengagement in Perimenopausal Depress shown in chapter 5.

6.3 Limitations and Future Directions

The primary limitation of this study relates to temple. The sample size was modest
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which limited the statistical analyses and infeemthat could be drawn from the data.
Larger numbers in future research would allow farensophisticated understanding of
the interactions between factors, and would moteustly assess the strength and

consistency of these interactions.

Whilst the results of this study are promising,dadoservational study design limits the
conclusions that can be drawn and no conclusioostatausation can be inferred. Past
history of PMS and other mood disturbance reliegelfi-report and it has been shown
in previous studies that this is often not a rééahnethod (Richards et al., 2006). It has
been suggested by Schmidt, Haq, et al. (2004) tthetonly way the relationship
between hormone related mood disturbance and Peojpaeisal Depression can be
conclusively assessed is by using longitudinal peosve designs that use appropriate
diagnostic and symptom rating measures. A posaipeoach for future research would
be to conduct longitudinal, cross-sectional assesgsnto see whether the phase of
perimenopause impacts on the predictive valuessffactors. This would also provide
an assessment of stability of predictors over ti@ehort studies that follow women
from premenopause to postmenopause are also impdda helping to illuminate
factors in women with no depression history but vexperience a first-onset during
perimenopause. This data could then be paired widrvention studies that test and

compare different approaches to psychological og dreatments.

Additionally, although care was taken to check mpenopausal status via symptom
checking, determination of status relied predomiyaan self-report. Ideally, future
research would conduct hormonal assays to clarfiyoman’s perimenopausal status.

Due to the substantial cost, both financially amgarticipants, hormonal assays were
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not a viable option for this thesis. Hormonal assagpuld also be able to further clarify
the role of female hormones in Perimenopausal Bspe and allow causal

relationships to be determined.

Given the inherent problems associated with sl it is unclear to what extent self-
reported statements of frequency, amount and tyfpexercise undertaken were
accurate. As such, it was felt that exercise wawlpaaptured in the current studies.
Past research looking at the role of exercise indrttas shown that the nature of effects
are dependent on the intensity (Thurston, Joffar&s & Harlow, 2006) and amount of
exercise (Morse et al., 1998; Youngwhee & Hwas@®®8). A more robust measure of
exercising habits that can more sensitively meafegency and intensity is required
to provide a clearer indication of whether (and haerobic exercise may play a

protective role for Perimenopausal Depression.

An important direction for future research relatedifestyle factors and their ability to
ameliorate perimenopausal symptoms. The trend fwotective role of aerobic exercise
found in Chapter 4 is one that certainly warranighier attention, given the ease and
accessibility of exercise as an intervention forriRenopausal Depression.
Additionally, cigarette smoking and diet may betlier able to predict likelihood of
Perimenopausal Depression. As discussed in Chaptkere is evidence to suggest that
smoking and higher BMI is associated with more slymatic perimenopausal
transitions (Avis, Crawford, & McKinlay, 1997; Gokt al., 2004; Bernard L Harlow et
al., 1999; Whiteman, Staropoli, Benedict, Borgeest,Flaws, 2003). A lifestyle
approach to managing perimenopause would be ctsitige, have numerous other

health benefits, and would offer an alternativpltarmacological intervention.
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Whilst the results contained in this thesis havewsh an important role for
psychological factors in Perimenopausal Depressienare perhaps only just beginning
to understand the role such variables play. The @blpositivity (e.g. constructs such as
optimism, and finding meaning) and personality dasthave been shown to impact
disease progression in HIV(Ironson et al., 1994ldra Kemeny, Bower, Gruenewald,
& Reed, 2000) and cancer research (Carver et @93)1land there is good reason to
believe that, through enhancing the ability to nggnalistressing physiological or
physiological symptoms, similar results may be fbun the case of Perimenopausal

Depression.

The role of pharmacological interventions is beytmel scope of this thesis although a
review for which | am a co-author and provides #atied discussion about this is
included as an appendix to this thesis (Appendix F)e results of the research
presented in this thesis point toward an integeatreatment model of Perimenopausal
Depression that considers both pharmacological f@gnone replacement therapies)
and psychological approaches to treatment, potBntiembined for the more severely
depressed patients. The research in this thesiddeasified several key targets for
psychological and social intervention. Future reseaan build from here to look at
creating and shaping these interventions, in then fof educational materials, support

groups and psychological treatments.

6.4 Conclusion

Research presented in this thesis provides fuetieience in support of Perimenopausal

Depression being a unique syndrome that is symptoatlg distinct from depression
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during the childbearing years. Chapter 3 showetidbmpared to depressed women of
childbearing age, perimenopausal women were foarekperiencenilder depression,
less anxiety, with increased anger, fatigue, arekpsldisturbance. Although more
research is needed, these results begin to adtdresseed for clarification of a long
debated diagnosis, as well as offering targetsnii@rvention and creating avenues for

potential management.

Factors that contribute to an increase or decragasiee risk of depressive symptoms
during perimenopause were also assessed in thégsthHeegarding risk, the results in
Chapter 4 of this thesis confirm the role receffé ktressors, past experience of
depressive or anxiety symptoms and the severitgoofiatic complaints may play in
increasing the risk of experiencing depressionrdugerimenopause. Additionally, this
research found further evidence questioning the 06lVMS and of other reproductive

event related mood disorders in predicting Perirpansal Depression.

The significance of coping style in predicting syoms of depression in perimenopause
was also highlighted in Chapter 5, particularly thée of behavioural disengagement
and self-blame coping styles. Additionally, it sesetinat a history of depression is a risk
factor for Perimenopausal Depression because iicates a tendency to use a
behavioural disengagement coping style. For womenerieg perimenopause,

awareness of their coping style and their expextatwith respect to their experience of
perimenopause is important information that magvalthem to moderate their thoughts
and behaviours (i.e. being aware of self-blamind Behavioural disengagement) to
either prevent the onset of depression or treatiegi symptoms. For clinicians treating

perimenopausal women, even when the patients danitally present with mood
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issues, routine assessment of psychological déstsbsuld form a part of treatment
practice, particularly in women displaying a pasyghiatric history or multiple or

severe somatic symptoms. Screening approachesf@ipful coping styles to identify

at risk women early in perimenopause may also beabfe. Once depression during
perimenopause is identified, pharmacological, dbgniand behavioural interventions
that are tailored to the likely causes of the pnésg depression symptoms for each
individual should produce the best outcomes. Tiselte in this thesis have important
implications for how we educate women about perimpanise, how we identify those at
risk and how we might prevent it, as well as highling targets for intervention, be

they biological, psychological or social.
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stimulating hormone (FSH) and luteinizing hormone (LH)) levels
and increased estradiol secretion. In contrast, later perimenopause
is a time of high F5H levels and decreased estradiol secretion |4].

During the menopause transition 1 in 4 women experiences
severe vasomotor symptoms [hot flushes and night sweats) and 1
in 3 experiences severe psychological symptoms (depression, anx-
iety) [5]. Symptoms can be severe and last for many years. Women
who experience early severe vasomotor or psychological symp-
toms, that is, onset of bothersome symptoms up to 3 years before
the menopause, are more likely to experience diminution of their
symptoms by their 4th postmenopausal year, whereas women with
later onset severe symptoms are more likely to have symptoms that
persist for several years [5].

Whilst it is well known that depression is more common
amongst women than men [6], there is now mounting evidence
that the perimenopause is a time of increased risk for the onset of
depressive symptoms and depressive disorders in women [7-3].
The current first line pharmacological therapy for depression is a
selective serotonin reuptake inhibitor (SSRI) [10]. S5RIs undoubt-
edly play a very important role in the management of depression,
and are considered first line therapy by most experts [11].

Unfortunately, S5R1s are not a panacea for the treatment of
depression. Approximately 50% of patients will either fail to
respond or only partially respond to an SSRI [12,13]. Discontinua-
tion of antidepressants after treatment initiation in clinical practice
as opposed to research settings has been reported to be 42.4% at one
month and a further 30% by three months | 14]. Further, evidence is
emerging that S5RIs decrease bone mineral density [15,16]. This is
of particular concern as it has also been shown that depressed per-
imenopausal women have lower bone density at the hip compared
with their non-depressed counterparts [17], at a time when bone
loss accelerates in women [18].

Another side effect of 55RIs of particular relevance to peri-
menopausal women is sexual dysfunction. As many as 50% of all
women on S5RIs experience sexual dysfunction [19]. Female sex-
ual dysfunction is associated with reduced mood, lower quality of
life, relationship difficulties and discontinuation of therapy [20].

Given the need for adjunctive and alternative treatments in this
group, the aim of this paperis to examine the possible utility of hor-
monal treatment for depression in the perimenopause by reviewing
the current lirerature to establish: if there really is strong evidence
of a connection between the perimenopause and an increase in
depressive symptoms; if there is evidence to support an underly-
ing endocrine mechanism that could explain such a relationship;
and if there is clinical trial data to support the use of hormone ther-
apy in this group. This review will not discuss the management of
menopausal symptoms or depression in general.

1. Methods

There is no DSM-1V definition of perimenopausal depression per
se and the terminology can be confusing. Epidemiological studies
measure depressive sympioms using rating scales such as the Cen-
tre for Epidemiologic Studies Depression Scale (CES-D), whilst a
diagnosis of a depressive disorder such as major depression is made
clinically via a structured clinical interview. The term depression
is often used as an umbrella term encompassing both 'depressive
symptoms’ and depressive disorders.

Hence, PUBMED was searched for English language papers
using combinations of the words perimenopause, perimenopausal,
depression, depressive disorder, major depression, symptoms,
symptomatology. The search *S5R1 and menopause” was performed
using the limits *human, women, aged 45-64". The MeSH terms
perimenopause, depression, depressive disorder were also used.
PSYCH Info was searched using the terms perimenopause and

depression, perimenopausal depression. Bibliographies were also
searched to find additional references. Abstracts were reviewed by
one author (RW) to find original research articles. Articles con-
cerning non-pharmacological or complementary therapies were
excluded for the purposes of this review.

2. Results

In total, 70 original research articles were found, of which the
key articles are presented below.

2.1. Prevalence

Thirty-two papers were found that examined the prevalence
of depression during the perimenopause in both community and
clinical populations. Earlier studies were somewhat equivocal [21],
whilst recent studies have provided more convincing evidence of a
link between an increase in depression during the perimenopause
across different ethnic and cultural groups [22]. The most dra-
matic increase in risk of depression was seen a study of 29 women
who were assessed with clinical interviews for 5 years or until
they had experienced 6 months of amenorrhea. In this group, a
woman's risk of an episcde of major depression during the peri-
menopause was elevated 14 fold when compared to her risk when
premenopausal [23). Larger, longitudinal studies documenting an
increase in depression during the perimenopause include the Study
of Womens Health Across the Nation [24], the Penn Ovarian Age-
ing Study (POAS) [8] and the Harvard Study of Moods and Cycles
|7]. This association has also been demonstrated in large longi-
tudinal and cross-sectional studies outside of the United States
such as the HUNT-II study which included ower 19,000 women
[9]. These larger series have estimated the relative risk of depres-
sion in perimenopausal women to be in the order of twice that of
premencopausal women [25].

‘Whilst the relative risk of depressive symptoms is increased, the
actual prevalence of depressive symptoms during perimenopause
is very high, being in the order of 40% in community populations
|26]. although the prevalence of moderate to severe symptoms is
somewhat lower [27]. The rate of depressive symptoms and depres-
sive disorders is even higher in women presenting to menopause
clinics [28,29].

Whether the increase in depression seen during perimenopause
in restricted to women with a past history of depressivedisorders or
whether perimenopause is a period of risk for new onset depression
has been examined by several groups.

2.2 Women with no history of depression

In the POAS, Freeman found the risk of depressive symptoms in
women with no history of depression to be increased 4 fold when
perimenopausal compared with the woman's risk when she was
premenopausal [8]. In the POAS and the Harvard Study of moods
and cycles the risk of being diagnosed with a depressive disorder
in women with no previous episodes of depression was elevated
approximately two-fold [7.8]. Bromberger followed 266 women
with no history of depression for seven years. The rate of major
depression in this group was 15.8% [30].

2.3. Women with a past history of major depressive disorder
{MDD) or bipolar affective disorder (BPD)

‘Women with a past history of depressive disorders are at an
even greater increased risk of further depressive episodes during
perimenopause. In clinical populations, women with pre-existing
paychiatric conditions account for the majority of presentations.
For example, of women presenting to a midlife mood clinic with
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DSM-IV major or minor depression 39% were experiencing their
first ever episode, whilst 57% were suffering a relapse [31].

Five studies examining the effect of menopausal status on
chronic mental iliness were found. Gregory followed 47 women
aged 45-55 with BPD for 17 months. 68% of the women suf-
fered a depressive episode during perimenopause. The freguency
of depressive but not manic episodes was increased compared with
the woman's premenopausal years [32]. In a cross sectional study
of women with bipolar disorder, MDD and schizophrenia (30 in
each group), 51.6% of women reported worsened mood symptoms
with menopause [33]. Payne conducted a cross sectional survey of
2412 women with MDD or BPD. Of those of perimenopausal age
or greater, 26.4% reported worsening of depressive symptoms with
the perimenopause [34].

The severity of vasomotor and mood symptoms in women with
chronic mental illness appears greater than other perimenopausal
women |[35]. There is observational evidence to suggest that treat-
ment with hormone therapy may reduce the severity of mood
symptoms in perimenopausal women with BPD [36].

24 Symptoms of perimenopausal depression

Only two studies specifically examined the presentation of
major depression in peri vs pre and postmenopausal women. Nei-
ther study found a difference in the severity of depression [37,38].
Kornstein found that perimenopausal women were more likely to
have early morning waking and less likely to be irritable or sui-
cidal [38]. However, in community populations mood swings and
irritability appear to occur more commonly in peri as opposed to
premenopausal women [39,40].

In our experience women often describe an ‘on-off phe-
nomenon. That is, they experience episodes of sadness or irritability
for minutes to hours which spontaneously resolve, similar to the
lability which can be seen with premenstrual syndrome. It is
tempting to think of new onset perimenopausal depression as a dis-
tinct entity, a menopausal equivalent of premenstrual syndrome.
However, the research characterising the nature of depressive
symptomatology (as opposed to major depressive disorder} in per-
imenopause has not been done.

Whilst there is now substantial evidence that depression is
increased during perimenopause there are several possible expla-
nations for this, including psychological, secial and biological
reasons. Certainly, negative life events are a very strong risk factor
for the development of depression in midlife [30,41,42]. How-
ever, for the purposes of this review we have examined aspects
of perimenopausal depression which might suggest an underly-
ing biological vulnerability. For example, whether perimenopausal
depression correlates with poor mood during ather reproductive
events or with the physical symptoms of perimenopause; and
the relationship between perimenopausal depression and sex hor-
mones,

2.5. The relationship between perimenopausal depression and
depression asseciated with other reproductive events

Given the hormonal fluctuations associated with the per-
imenopause, several authors have investigated whether peri-
menopausal mood symptoms are more likely to occur in women
whao have had low mood associated with other periods of sex hor-
mone fluctuation. Higher rates of premenstrual syndrome have
consistently been found in women with perimenopausal depres-
sion presenting to specialised clinics [31,43.44] and in community
dwelling women [39]. Post natal depression has been described as
a predictor of perimenopausal depression in some in some but not
all studies [31].

2.6. Relationship between perimenopausal depression and
vasomotar symptoms

Vasomotor symptoms (VMS) are a prominent feature of peri-
menopause, and correlate with changing hormone levels [45]. The
‘domino theory' is one potential explanation for the increase in
depressien at perimenopause. The ‘domino theory' hypothesises
that increased depression in perimenopausal women is related to
distress from vasomotor symptoms such as disturbed sleep from
night sweats.

Studies of women presenting to menopause clinics and commu-
nity surveys have found a 2-4 fold risk of depressive symptoms in
women with VMS [27,28 46]. However, in women with no previous
history of depression Bromberger found no association between
VMS and first onset depression [30]. In contrast, Cohen found self
reported VMS to increase the risk of first onset depression [7]. Evi-
dence is also conflicting as to whether YMS are associated with
more severe depression [37 44].

In clinical trials, the antidepressant effect of estradiol appears
to be independent of any improvement in vasomotor symp-
toms [47.48] Overall, the relationship between VMS and
perimenopausal depression remains unclear.

2.7. Sex hormones and perimenopausal depression

The evidence to date supports the notion that women with peri-
menopausal depression do not suffer from a hormonal abnormality
as such, but have an abnormal response in the brain to the normal
hormonal fluctuations associated with the menopausal transition
[49]. Interestingly though, one study has shown that SNPs associ-
ated with 6 genes involved in the production and metabolism of
oestrogen are associated with an up to 12 fold increase in the risk
of depressive symptoms in perimenopause [50].

During perimenopause, there are significant fluctuations in
serum FSH and estradiol levels. In women who develop depres-
sion during perimenopause, the depression appears to correlate
with these hormonal fluctuations in some studies. This contrasts
to women who do not develop depression, who experience the
same hormonal fluctuations yet remain euthymic, For example, in
a 6 week longitudinal study of women presenting to a menopause
clinic [51], CES-D and hormone profiles were measured six weeks
apart. Those women whose FSH decreased by 502 over 6 weeks had
a significant improvement in mood. Likewise, those women whose
CES-D score improved by 50% had a significant decrease in FSH. This
suggests that an improvement in ovarian function was associated
with improved mood. In the Penn Ovarian Ageing study mean FSH
levels were inversely related to mood swings and irritability, and
within woman fluctuations of FSH and estradiol were associated
with worsenad mood [39].

The differing neural response to oestrogen in sDMe Women is
also supported by a small clinical trial of cestrogen therapy in per-
imenopausal women with treatment resistant depression. Women
whose mood improved with oestrogen had reductions in right
frontal quantitative EEG readings as compared to non-responders
[52]. Yet, there was no correlation between mood and absolute
serum estradiol levels.

The relationship between sex hormones and mood in women
remains poorly understood. Owverall, studies suggest that in some
but not most women, changes in levels of FSH and estradiol during
the perimenopause, negatively influence mood.

Further information regarding the effects of cestrogens in the
brain and on mood can be found in several thorough reviews
[53-55]. The current knowledge of oestrogen action in the brain
thase reviews detail is supportive of an antidepressant effect of
oestrogens, however most of the data is derived from animal stud-
ies.

mdmmhuﬁdemmmwm&emﬂmmnm!ﬂmmmmmm relapsed depression during perimenopause, Maturitas
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In animal studies oestrogen receptors (ERs) to many parts of the
brain with ER alpha being found particularly in the hypothalamus,
hypothalamic preoptic area and amygdala and ER beta being more
wide spread, in the pituitary, hippocampus, cerebral cortex, mid-
brain and brainstem [55]. Estradiol is involved in regulating activity
of the neurotransmitters serotonin and acetylcholine both of which
are key to the pathogenesis of depression [56]. In animals studies
estradiol modulates the synthesis of serotonin [57 ], serotonin reup-
take [58], serotonin receptor transcription [59] and the response
to serotonin stimulation [60]. In rats, estradiol has been shown
to have many interactions with noradrenaline, a neurotransmitter
involved in the modulation of drive, energy, sleep regulation, learn-
ing and arousal [54]. Estradiol regulates noradrenergic (NA) activity
by increasing NA release, decreasing NA reuptake and decreasing
the number and sensitivity of dopamine D2 receptors [61].

The fluctuations and eventual reduction in estradiol levels that
characterise the perimenopause may directly cause all of the
observed physical and psychological symptoms through altered
activation of key brain regions and structures that control each of
these symptoms [62,63].

2.8. Hormonal and antidepressant therapies for perimenopausal
depression

Whilst there may be much animal data to suggest that estra-
diol has an antidepressant effect the efficacy of hormone therapy
as a treatment for perimenopausal depression has not been
examined in large randomised controlled trials. However, six-
teen studies have trialled pharmacological therapy specifically
for perimenopausal depression (Table 1). Nine of these studies
include oestrogen therapy alone or as an adjunct. Overall, oestro-
gen therapy appeared effective in improving depressive symptoms.
However, these studies involve small numbers of women with vari-
able degrees of depression, treated for short durations, and are
often unblinded and underpowered.

To date the largest trial of oestrogen therapy in perimenopausal
depression was conducted by Soares [64]. This 12 week placebo
controlled study in 50 perimenopausal women with varying
degrees of depression showed remission of depression in 68%
of women treated with 100 mcg transdermal estradiol vs a 20%
remission rate in the placebo group. The antidepressant effect was
apparent even after a 4 week washout period, despite the recur-
rence of vasomotor symptoms. In another placebo controlled trial
of 34 women with perimenopausal depression, estradiol therapy
for 3-6 weeks, resulted in symptom improvementin 80% of women,
vs only 22% in the placebo group [47]. A placebo controlled trial of
16 women with major depressive disorder found beneficial effects
of adjunctive conjugated equine cestrogen in women who had
only a partial response to 55RIs [65]. The S5RI citalopram and the
SNRI's duloxetine and venlafaxine have been shown to improve
both mood and vasomotor symptoms [66,67].

3. Discussion

The temporal association of lowered mood and perimenopause
suggests that in some women, the normal changes in reproduc-
tive hormones associated with the menopause increases the risk
of depressive symptoms or an episode of major depression. That
perimenopausal women do not suffer from more negative life
events than pre or post menopausal women adds further weight
to the plausibility of an endocrine contribution to perimenopausal
depression [68].

Whilst oestrogen therapy appears effective in small trials one
of the difficulties of using oestrogen therapy longterm in clini-
cal practice is the need for women with an intact uterus to be

given a progestin to prevent endometrial hyperplasia. Progestins
can, however, worsen depression, or negate the positive effects
of estradiol, in approximately 30% of women [69]. This could
potentially explain the poor remission rate in the hormone ther-
apy treated group in a randomised comparison with escitalopram
[70].

A useful alternative to combined hormone therapy is tibolone,
a synthetic steroid with oestrogenic, androgenic and progesto-
genic effects [71]. Tibolone also increases b-endorphin levels
[72] and reduces sex-hormone binding globulin, thereby increas-
ing serum free testosterone concentrations [73]. While these
properties could theoretically induce an antidepressant response,
tibolone has not been trialled for perimenopausal depres-
sion.

Selective oestrogen receptor modulators (SERMs ) such as ralox-
ifene are another potential alternative to oestrogen therapy. SERMs
have mixed agonist and antagonist effects on the oestrogen recep-
tors at different sites [74]. SERMs have not been trialled in
perimenopausal depression, though there is preliminary evidence
of benefit in severe mental illness [75].

Given the suggestive animal and human trials, hormone therapy
may be a viable alternative in some women. However, rigor-
ous, well designed, adequately powered randomised controlled
trials are required in order to change routine practice. Further
research needs to assess hormonal agents which can be safely
given for long periods of time, as required in clinical prac-
tice.

With adequate research, hormone therapy may be an alterna-
tive or an adjunct to conventional antidepressants for the treatment
of perimenopausal depression. Adjunctive therapies may improve
symptoms in women with refractory depression. Standalone hor-
monal therapy has the benefit of decreasing fracture risk, a major
cause of morbidity and mortality in older women. Being able to con-
fidently treat a woman's vasomotor symptoms and depression with
asingle agent would also be useful clinically to maximise outcomes
and minimise side effects.

4. Conclusion

Traditional and novel forms of hormonal therapy, including
tibolone and SERMs should be further investigated for the treat-
ment of depression in perimenopausal women. This is worth
investigating to provide women with a viable treatment option
for those not wanting, not, requiring or not responsive to current
antidepressant medications. The sheer numbers of women suffer-
ing with perimenopausal depression combined with the limitations
of current therapies make the search for better treatments a clinical
priority.
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