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Abstract

Background: While women are taking a greater role in decisions about menopause symptom management, the
legacy of the Women's Health Initiative (WHI) studies persist. Despite hormone therapy (HT) being effective in reduc-
ing all-cause mortality, many women seeking relief of menopausal symptoms exaggerate HT harms and overstate
the perceived benefits or ignore the risks of alternative therapies. We aimed to explore the longitudinal impact of the
widely-publicised WHI 2002 study on women's information-seeking and describe determinants of decision-making
about managing menopausal symptoms.

Methods: In alongitudinal analysis of both quantitative and qualitative data, we explored consumer questions about
menopause-related medicines received by two Australian medicines call centres (1996-2010) before, during, and
after WHI 2002. We analysed calls by age and gender of caller and patient, their relationship, postcode, enquiry type,
and motivation to help-seek. We compared calls regarding HT and herbal medicines (HM) with the rest of calls, and
thematically analysed question narratives across the three time-periods.

Results: There were 1,829 menopause-related calls received of over this time-period, with a call surge, primarily from
women in their mid-fifties, in the two months after the WHI 2002 publication. Two in three calls were motivated by
negative media reports as women sought support for decision-making, primarily reassurance to cease HT. While HT
safety concerns persisted for eight years post-publication, the nature of information-seeking changed over time. Call-
ers subsequently sought reassurance to use menopause treatments together with their other medicines; and pursued
HT substitutes, including HM, in response to HT product discontinuation.

Conclusions: Women sought information or reassurance to support a decision, based on dynamic changes in
internal (symptom or risk intolerance, attitude towards menopause and treatment preferences) and external factors
(perceived source trust and changes in treatment availability). In assessing HT benefit versus risk, women tend to
overestimate risk with HT safety concerns persisting over time. Decision-making in managing menopause symptoms
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is complex and dynamic. Reassurance to reach or justify decisions from a perceived trusted source can support

informed decision-making.

Keywords: Menopause, Estrogen replacement therapy, Information seeking behaviour, Decision making, Drug

information services

Background

Menopause is a natural and unique experience for every
woman [1]; some easily pass through, while others have
a difficult transition [1]. Vasomotor symptoms (VMS) are
most common during the transition (prevalence 30-70%)
[1] and are associated with depression [2], lower health-
related quality of life [3, 4], socio-economic factors, and
increased use of healthcare services [4].

Many were uncertain about how best to manage symp-
toms after the publication of the Women’s Health Initia-
tive (WHI) studies in 2002 and 2004 [5, 6]. These studies
tested the heart-protective effect of hormone therapy
(HT) in women who were older (50-79 years) than those
in earlier studies (45-64 years) [7, 8]. WHI 2002 was
prematurely terminated after HT use by women with
an intact uterus was unexpectedly associated with an
increased risk of breast cancer, with no apparent ben-
eficial cardiovascular effects [5]. Widespread negative
media coverage led to a substantial and rapid decrease in
HT use worldwide [9]. Many women ceased HT abruptly,
with some recommencing HT due to intolerable symp-
toms [10]. A second WHI study of estrogen therapy (ET)
in women with a hysterectomy was also prematurely
terminated due to an increased risk of stroke with no
increase in breast cancer risk [6] yet these conflicting
findings were largely ignored by the media. Subsequent
reanalysis found that both studies were confounded by
age [11] with a ‘window of opportunity’ for cardiovas-
cular health benefits if HT was initiated before 60 years
or within ten years of menopause [11]. The 2016 Revised
Global Consensus Statement on Menopausal Hormone
Therapy [12] reaffirmed that HT remains the most effec-
tive treatment for vasomotor symptoms and significantly
lowers the risk of osteoporosis-related fractures in post-
menopausal women. HT is effective in vulvovaginal atro-
phy and may improve sexual function and other related
symptoms such as joint and muscle pains, mood changes
and sleep disturbances. However, prescriptions for HT
have continued to tumble. Unfortunately, the WHI 2002
findings in older women with an intact uterus were gen-
eralised to all forms of HT, including estrogen alone in
younger hysterectomised women. Prescriptions for HT
declined steeply, with estimates that within 18 months of
WHI 2002, half of US women using systemic HT stopped
treatment. [13] Sarrel and colleagues [14] used WHI 2004
data [15] indicating a higher rate of mortality among

hysterectomised women aged 50 to 59 years assigned
to placebo than estrogen over a 10-year follow-up, to
determine how this rate of excess mortality translated
into an aggregate toll of premature death through estro-
gen avoidance at the population level (2002-2011). Their
analysis concerningly suggested that between 18,601 and
91,610 excess deaths occurred among hysterectomised
women aged 50—59 years following the publication of the
original WHI

Although some women continue to use HT [16], as an
alternative to HT, many women also use herbal medicines
(HM) [17] antidepressants [17], GABAergic agents [17],
clonidine [17], and non-pharmacological approaches for
VMS [18]. The changing HT evidence and multiple treat-
ment options (including no treatment) have made deci-
sion-making more complex [19, 20].

Women are taking a greater role in decisions about
managing symptoms [21]. The consumer’s role seems
to dominate the clinician’s when deciding on preferred
treatment [21] but professional guidance is still needed
and often sought when evidence of efficacy, safety, and
multiple treatment options add to confusion [19, 20].
However, the legacy of the WHI studies persists. Despite
hormone therapy being effective in reducing all-cause
mortality [22], many women seeking relief of menopausal
symptoms exaggerate HT harms, overstate the perceived
benefits of alternative therapies, or ignore their risks
[23-25].

Women’s decision-making processes in managing men-
opause have been modelled in normal [19] and surgical
menopause [20]. Existing models suggest decision-mak-
ing is driven by both internal (e.g. individual charac-
teristics, values, attitudes, beliefs and preferences) and
external factors (e.g. healthcare provider context, facts
and information) [19, 20] but these models have limita-
tions. Evidence was collated mainly from cross-sectional
studies, with many conducted pre-WHI 2002 [19, 20].
There are comparatively few recent studies focusing on
women in the active process of decision-making [24, 26].

Women seek information to manage their health from
a range of sources including social networks, social
media, and the internet [9, 27]. Some women may be
uncomfortable using the internet, preferring immediate
feedback or an opportunity to ask questions and discuss
potentially opposing ideas [28, 29]. Where consultation
time is limited, others might be reluctant to be perceived
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as ignorant or question their clinician’s judgement [30].
A consumer medicines call centre (MCC) operated by
pharmacists provides an alternative, anonymous source
for obtaining reliable and evidence-based medicines
information [31].

We sought to understand the information-seeking
and decision-making behaviour of women accessing a
MCC with menopause symptom management concerns,
as evidence changed over time. We aimed to: (1) longi-
tudinally explore the impact of WHI 2002 on women’s
information-seeking behaviours (2) compare informa-
tion-seeking for HT and menopause-related HM, and (3)
identify factors affecting decision-making for menopause
symptoms.

Methods

Data sources

We longitudinally analysed routinely-collected health
service data from two Australian MCCs operated by
clinical pharmacists from Mater Health, Brisbane: (1)
Queensland Medication Helpline (QMH), a state-wide
service operating from July 1996 to September 2002, i.e.
pre-WHI and two months post-WHI 2002; and (2) NPS
MedicineWise, formerly the National Prescribing Service
(NPS) Medicines Line (ML), a nationwide service, Sep-
tember 2002—June 2010. Together these datasets provide
continuous, longitudinal data over 14 years; and can be
divided into three time periods (Fig. 1):
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o Time 1 Pre-WHI 2002 (June 1996-9 July 2002), men-
opause-related calls were only 4.1% of all calls, most
related to HT only.

+ Time 2 WHI 2002 publication and associated nega-
tive media (10 July—19 September 2002), menopause-
related calls increased to 16.6% of all calls.

o Time 3: post-WHI (20 September 2002-30 June
2010), menopause-related calls decreased to 0.3% of
Queensland and 0.4% of calls from the rest of Aus-
tralia.

We quantitatively and qualitatively analysed these
data. The time ranges were identical for Time I and
Time 3; but we used a deliberately narrower ‘window’
(10-26 July 2002, Time 2a) for the qualitative analy-
sis (Fig. 1) to capture questions and concerns in the
period immediately following WHI 2002 and the media
response. During these 13 service days, QMH phar-
macists kept detailed information on callers’ men-
opause-related questions and concerns—some with
overwhelming anxiety—and any actions prior to service
contact.

We conducted and reported this research in accord-
ance with the REporting of studies Conducted using
Observational  Routinely-collected  health  Data
(RECORD) guideline [32]. We had ethical approval
from the Mater Health Services Human Research Eth-
ics Committee (HREC/13/MHS/80).

July 1996 19 September 2002 30 June 2010
Queensland Medicines Helpline NPS Medicines Line Dataset
WHI2002
10July 2002
i State
Time 1 Time 2 Time 3
Restofcalls n= 17,321, %= 95.9, ACR= 2,886 Restofcalls n= 633, %= 83.4, ACR= 3,798 Restofcalls n= 43932, %= 357, ACR= 5,491
Menopause n= 742, %= 4.1, ACR= 123 Menopause n= 126, %= 16.6, ACR= 756 Menopause n= 407, %= 0.3, ACR= 51 Queensland
HTonly n= 680, %= 916, ACR= 113 HT&HM n= 126, %= 100, ACR= 756 HTonly n= 328, %= 34.1, ACR= 41
HT&HM n= 19, %= 2.6, ACR= 3 HT&HM n= 60, %= 6.2, ACR= 8
HMonly n= 43, %= 58, ACR= 7 HMonly n= 19, %= 20, ACR= 2
Restofcalls n= 76,859, %= 624, ACR= 9,607
Menopause n= 549, %= 0.4, ACR= 68
HTonly n= 449, %= 46.7, ACR= 56 Rest Of.
HT&HM n= 88, %= 92, ACR= 11 Australia
HMonly n= 12, %= 1.2, ACR= 1
Restofcalls n= 1473, %= 1.2, ACR= 184
Menopause n= 5, %= <0.1, ACR= <1 Missing
HTonly n= S5, %= 0.5, ACR= <1
|
Quantitative variables Call narratives
- Caller age - Motivation to call Time frame for narratives in Time 2a (10-26 July 2002) is narrower
- Cal'fr gender - Enquiw type than time frame for quantitative variables (Time 2).
- Palt'e_"' age - ARIA index Time frame for narratives in other time periods is similar to its
- Relationship quantitative counterpart.
Fig. 1 Flow chart describing the datasets explored in the study; critical time-points; data subset by state and medicine type-related calls, and;
quantitative variables and call narratives obtained for analysis. WHI=Women's Health Initiative study, HT =hormone therapy, HM =herbal
medicines, ACR=annualised call rate
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Data collection

Call data were recorded manually on a scannable col-
lection form and transformed into an electronic data-
set. Most variables were consistently recorded over
time, including caller and patient demographic charac-
teristics, question enquiry type, call motivation, medi-
cines involved, the question, and answer. Question
narratives were only electronically recorded in selected
periods due to limited funding but we hand-searched
forms for additional narratives across the study period.

Data classification

Medicines of interest were mapped to the Anatomi-
cal Therapeutic Chemical code: [33] GO3CA (estro-
gens), GO3F (estrogen plus progestogen therapy, EPT),
GO03CX01 (tibolone), and GO03BAO3 (testosterone).
We filtered data from female consumers by age to
include calls from women who might experience pre-
mature menopause: > 35 years for women calling for
estrogen therapy and >48 years for EPT; calls were
considered’rest of calls’ (ROC) if patient age was under
the cut-off. We filtered the testosterone calls by patient
gender (‘female’ or ‘blank’) to enhance call retrieval and
we excluded non-menopause data. We examined calls
for five HM: black cohosh, wild yam, soy-based prod-
ucts, chaste tree, and red clover.

Variables of interest

We extracted data on variables: gender and age of the
caller and patient, caller-patient relationship (self,
partner, parent, child, other family, friend and client),
enquiry type, call motivation, and postcode. Pharma-
cists classified the enquiry type and call motivation
into predetermined categories [31]. We collapsed the
21 enquiry types into seven groups: (1) side effects, (2)
risk/benefit, (3) pragmatics of use (e.g. administration,
dose, withdrawal and efficacy, and stability/storage/
disposal), (4) interactions, (5) mechanism/profile (e.g.
indication, identification, formulation), (6) treatment/
prophylaxis, and (7) logistics and miscellaneous (e.g.
availability, comparison, cost, generic, subsidised medi-
cines). The 17 call motivations were collapsed into six
groups: (1) inadequate information, (2) second opinion,
(3) worrying symptoms, (4) conflicting information,
(5) the media and (6) other. We mapped caller post-
code to the Accessibility/Remoteness Index of Australia
(ARIA), which measures the remoteness of areas from
service centers [34, 35]. We compared proportions of
calls from each ARIA with population data to generate
relative call frequencies expressed as a ratio [34, 35].
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Analysis

Quantitative analysis

We compared menopause-related calls and ROC over
time and by medicines class (HT and HM). Some data
(QMH) were only from Queensland so we assessed
whether call characteristics differed between Queens-
land and other states in the Australian (ML) dataset and
between Queensland callers of QMH and ML, respec-
tively. We used a one-way analysis of variance (ANOVA)
and Pearson’s chi-square test to test for any differences.
We conducted post-hoc analyses, including Tukey’s hon-
esty significant test and standardised residuals method
[36], to further explore any differences among categories.
We applied the Bonferroni correction to a p-value of 0.05
to avoid false-positive results [36]. We used Microsoft
Excel 365 (Microsoft, Redmond, WA, USA) and SPSS
(version 25.0, IBM Corp, Armonk, NY, USA).

Qualitative narratives

The purpose of the qualitative data analysis was to pro-
vide further insight into the results of our quantitative
analyses. All question narratives were collected and ana-
lysed thematically according to the results identified in
our quantitative analyses. We used a system of coding,
comparison, and clustering with a basic coding frame
developed from our quantitative results [37]. To enhance
the rigour of this analysis two coders separately coded
each question narrative. Any discrepancies or revisions
to coding were resolved through consensus.

Results

Impact of the WHI 2002 publication on call characteristics
Most menopause-related calls were made by women in
their mid-50s (average 56.5—59.3 years) from areas clas-
sified as either highly accessible or accessible, and seek-
ing help for themselves (Table 1). Call characteristics
were compared among: (1) menopause-related and ROC
over time; (2) Queensland and other states in the Aus-
tralian dataset; and (3) Queensland callers of QMH and
ML (Additional file 1). The differences in key call char-
acteristics between menopause and ROC were consistent
and stable over time. There were no differences in meno-
pause-related calls for caller gender, relationship between
caller and patient, nor ARIA when we compared calls
originating from Queensland vs other states/territories;
or over time (Additional file 1).

Menopause-related calls surged in the two months
after WHI 2002 (July 2002, Fig. 1); two in three calls
(66.7%) were motivated by media reports. Prior to WHI
2002, women were motivated to ring because of worry-
ing symptoms and inadequate information (Table 1).
The media effect was relatively short-lived, with only
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Table 1 Comparison of characteristics of menopause-related calls across three time periods

Characteristics QMH ML p-value Note
Time 1 Time 2 Time 3
(n=742) (n=126) (n=961)

Callers age, years 0.004 Comparison, AMean (95% Cl)

Mean (SD) 56.5 (9.6) 59.3(8.5) 57.7 (10.5) Time 1 vs. Time 2:-2.80 (-5.07, -0.54)
Time 1 vs. Time 3:-1.20 (-2.35, -0.05)

Callers gender, % 0611

Male 4.0 4.0 3.2

Female 94.2 95.2 96.8

Patients age, years 0.008 Comparison, AMean (95% Cl)

Mean (SD) 57.109.7) 599 (8.9) 58.0(10.2) Time 1 vs. Time 2:-2.80 (-5.04, -0.56)

Relationship of caller, % 0.006%

Self 89.1 889 95.1

Partner 2.2 4.0 1.9

Client (carer/patient) 2.0 - 1.7

Child/friend/other family ® 28 1.6 08

Parent 1.2 0.8 0.5

Call motivation, % <0.001

Inadequate information ® 14.2 9.5 385

Second opinion 14.7 8.7 24.5

Worrying symptom 22.2 48 19.7

Conflicting information 7.8 0.8 8.8

Other 13.5 1.6 6.8

Media 74 66.7 13

Enquiry type, %° <0.001

Side effects 248 159 232

Pragmatics of use 16.2 14.1 11.8

Treatment/prophylaxis 134 8.2 8.5

Risk/benefit >4 12.7 465 174

Logistics and miscellaneous 12.7 8.2 94

Mechanism/profile 12.5 4.7 144

Interaction °¢ 76 24 15.1

Enquiry type—safety 45.1 64.8 55.7

ARIA index, relative call frequency® 0.209

Highly accessible 1.14 117 1.22

Accessible 0.55 046 048

Moderately accessible 048 044 0.32

Remote 042 - 0.53

Very remote 0.56 0.80 1.00

Comparison between group in callers’and patients’age was obtained from Tukey'’s post-hoc analysis. Only comparison with statistically a significant result at the
p<0.05is presented

QMH = Queensland Medication Helpline, ML = National Prescribing Service Medicines Line, Time 1= pre-the Women's Health Initiative (WHI) 2002 study (1996 - 9 July
2002), Time 2 = post-WHI 2002 (10 July - 19 September 2002), Time 3 =QMH = Queensland Medication Helpline, ML = National Prescribing Service Medicines Line,
Time 1=pre-the Women's Health Initiative (WHI) 2002 study (1996 - 9 July 2002), Time 2 = post-WHI 2002 (10 July - 19 September 2002), Time 3=QMH = Queensland
Medication Helpline, ML = National Prescribing Service Medicines Line, Time 1= pre-the Women’s Health Initiative (WHI) 2002 study (1996 - 9 July 2002), Time

2 =post-WHI 2002 (10 July - 19 September 2002), Time 3 = September 2002 - June 2010, SD = standard deviation, AMean = mean difference between two groups,
Cl=confidence interval, ARIA = Accessibility Remoteness Index of Australia

2Value of client (carer/patient), child/friend/other family, and parent were combined to meet the assumption of Pearson’s chi-square test, i.e. less than 20% of cells
have an expected value less than 5

b Denotes the category with column proportions that differ significantly across time-periods at the p < 0.05 with Bonferroni correction

€Some QMH calls have more than one question. Proportion in this variable reflects the proportion of the number of enquiry types to total enquiry type (Time 1,
number (n) menopause questions = 1,739; Time 2, (n) menopause = 170)

9 All categories related to safety in Enquiry type



Natari et al. BMC Women'’s Health (2021) 21:348

Table 1 (continued)
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€ Relative call frequency was calculated by dividing the proportion of calls by proportion of population in the specific ARIA index

13 questions (~2 calls/year) prompted by media after
September 2002. Information gaps or concerns about
medication safety were the primary reasons for calling,
irrespective of time. Safety enquiries ranged from 45 to
65%, with the highest frequency immediately after WHI
2002 largely due to an increase in queries about HT’s
risks versus benefits (Table 1).

Calls about menopause-related HM were few: only
8.4% before WHI 2002 and 18.6% later on (Fig. 1). Only
two of 126 callers asked a question about HM at immedi-
ately after WHI 2002 when HT concerns predominated.
After September 2002, one in three (34.7%) HM calls
concerned interactions (Table 2).

Menopause narratives

We identified four primary themes (safety concerns, prag-
matics of use, therapy options, and regimen comparisons)
and 17 sub-themes from 749 menopause-related calls.
There were 846 total questions (some narratives had
more than one question): 229 from before WHI (Time 1),
70 immediately after WHI (Time 2a), and 547 from Sep-
tember 2002 (Time 3). The nature of calls varied across
the periods, but safety concerns predominated (59.4%
Time 1, 98.6% Time 2a, 65.3% Time 3), with women tend-
ing to overestimate HT risk (Table 3). Immediately after
WHI 2002 negative media coverage (Zime 2a), one in
three (32%) callers (32%) were particularly concerned
about breast cancer. Many had abruptly ceased, or were
seeking reassurance to cease, their HT (including women
who had had a hysterectomy) because of breast cancer
fears.

48-year-old woman - four years since she had a
breast cancer removed.

“I'm really worried about taking estrogen in case it
reactivates my breast cancer, but I just want to treat
my terrible tiredness and hot feelings. What should
Ido?”

Sometimes the cancer fear was transferred to other
symptoms or concerns. Following his wife’s death from
heart failure, a 60-year-old male was concerned that HT
might have been the underlying cause (Table 3). Breast
cancer was mentioned at other time periods; it was not
a fear of the disease per se but to decide whether they
could (or should) use HT or an alternative strategy.

Women asking for help to balance the risks and ben-
efits to either use or withdraw HT, based on their individ-
ual circumstances, was a particular feature immediately

after WHI (Time 2a); while before WHI and later, there
was a focus on clarifying the cause of a particular symp-
tom in relation to HT. Before and later after WHI women
more commonly sought reassurance to use HT with
other medicines or in the presence of other diseases.

Pragmatics of use ranked highly in Times 1 and 3,
where changes in medicines access, particularly in later
years, prompted a need for decision-making. Similarly,
calls about therapy options and regimen comparisons at
Times I and 3 were not evident at Time 2a. Over time, the
nature of HT safety questions evolved to include whether
vaginal HT produced similar effects to systemic HT (oral
or transdermal) and calls asking for alternative forms
of treatment. For non-hormone therapy, women asked
whether HM, antidepressants, or bisphosphonates were
effective in managing menopause. Women older than
60 years sought reassurance to use HT across the period
of our study (1996-2010) despite guidelines after 2002
deeming HT unsuitable for this cohort [38] (Table 3).

Our data demonstrated the complex and dynamic
interplay of internal and external factors that influence
women who seek information for reassurance, to reach
or justify a decision about managing menopause symp-
toms (Fig. 2). Information-seeking occurred in response
to heightened uncertainty: worrying symptoms, therapy
dissatisfaction, inadequate or conflicting information,
perceived risk, or change to treatment availability. Any
ambiguity stimulated decision reassessment. The more
intense the uncertainty (e.g. negative media about HT),
the more women relied on emotions to emphasise risk
over benefit. Selected vignettes highlight the iterative
nature of this decision-making (Additional file 2).

Discussion

WHI 2002 [5] was the ‘top medical story of 2002, cre-
ating the ‘HT scare’ [9]. Negative media was the main
driver of information-seeking for decision-making; calls
increased 400% in the first two weeks and remained high
for the subsequent two months. Maladaptive risk per-
ception is a cornerstone of cognitive models of decision
making under risk and uncertainty, where worried indi-
viduals generally overestimate negative outcomes [39],
and emotional reactions to perceived risk often diverge
from cognitive assessments of those risks, driving behav-
iours such as help-seeking [40]. While the effect on help-
seeking was relatively short-lived, consumer concerns
about safety persisted for years after WHI 2002. Despite
subsequent media reports of HT benefits [9] in specified
cohorts [11], there were few calls prompted by media
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Table 2 Comparison of call characteristics between menopause-related calls about hormone therapy and herbal medicines across
three time periods

Characteristics Queensland Medication Helpline NPS Medicines Line
Time 1 Time 2 Time 3
HT only HT and HM HM only HT and HM? HT only HT and HM HM only
(n=680) (n=19) (n=43) (n=126) (n=782) (n=31) (n=148)

Caller age, years

Mean (SD) 56.7 (9.8) 533(79) 56.6 (5.8) 59.5(8.5) 586 (10.6) 533(94) 56.0 (5.8)
Caller gender, %

Male 3.8 - 93 4.0 33 32 27
Female 94.4 100.0 884 95.2 96.7 96.8 97.3
Patients age, years

Mean (SD) 57.4(9.9) 53.1(7.5) 56.3(5.8) 59.9(8.9) 58.8(10.5) 54.0(8.7) 55.9(5.8)
Relationship of caller, %

Self 89.1 94.7 86.0 889 95.8 96.8 91.2
Partner 2.1 - 4.7 4.0 1.8 3.2 20
Client (carer/patient) 19 53 23 - 13 - 4.1
Child/friend/other family 26 - 7.0 16 0.8 - 14
Parent 1.3 - - 0.8 04 - 14
Call motivation, %

Inadequate information 13.7 10.5 233 9.5 37.2 419 44.6
Second opinion 14.6 211 14.0 87 244 258 243
Worrying symptom 235 53 9.3 4.8 21.2 194 1.5
Conflicting information 79 53 7.0 0.8 9.3 - 8.1
Other 13.1 263 116 1.6 6.4 129 74
Media 6.9 10.5 14.0 66.7 1.0 - 34
Enquiry Type, %

Side effects 258 17.1 175 16.2 258 194 18.2
Pragmatics of use 156 209 222 13.8 15.6 9.7 14.2
Treatment/prophylaxis 13.8 9.3 11.1 84 13.8 129 6.8
Risk/benefit 124 14.0 175 46.7 124 194 169
Logistics and miscellaneous 13.1 8.5 9.5 84 13.1 12.9 0.7
Mechanism/profile 1.9 17.8 17.5 42 11.9 9.7 8.1
Interaction 74 124 4.8 24 74 129 34.5
ARIA index, relative call frequency®

Highly accessible 113 1.08 1.19 1.16 1.23 1.23 117
Accessible 0.53 083 0.38 046 042 0.16 0.81
Moderately accessible 0.51 0.21 - 044 0.31 1.08 0.30
Remote 043 - 177 - 1.00 - -
Very remote 045 1.15 - 0.40 0.90 - -

Time 1=pre-the Women’s Health Initiative (WHI) 2002 study (1996 - 9 July 2002), Time 2 = post-WHI 2002 (10 July - 19 September 2002), Time 3= September 2002 -
June 2010, HT =hormone therapy, HM = herbal medicine, SD =standard deviation, ARIA = Accessibility Remoteness Index of Australia

A only two calls asking about hormone therapy and herbal medicines in Time 2

b Some calls from Queensland Medication Helpline have more than one question recorded. The proportion in this variable reflects the proportion of the number of
enquiry type to total enquiry type (Time 1, number of questions (n) HT only = 1,547, HT and HM =63, HM only = 129; Time 2, n HT and HM =170)

¢ Relativecall frequency was calculated by dividing the proportion of calls by the proportion of population in the specific ARIA index

reports after 2006. In an invited review about media and  University): “research has shown that strong beliefs about
the consumer, Shapiro highlighted the pervasive impact  risk, once formed, change very slowly and are extraordi-
of media on public perceptions of risk, citing Vincent  narily persistent in the face of contrary evidence.” [41]
Covello (Center for Risk Communication, Columbia



Page 8 of 15

(2021) 21:348

Natari et al. BMC Women'’s Health

515010003150 104 11 S| (AdDIaYd | HH
11'S113/QD1 [DIAI JI MOUY LUOP | ‘[DINT W SaqLasaId
2IUJJ> 2J0UIUBY Ul J0120P pUD UIDIPaLL 3y} 1N0 UDI
| :D2LWY U] 2025, 01 aNP JIy Ui 1N €0 (Suabousa

pawbnfuos) guipwaid pasn | 0bp sivaf Aupw
DUIS [YH Pasn uaaq sby pup Aul012a121sAY poy |,
USWIoMm oA 79

(%6v) LT

,¢SID3K UaA3s 104 11 UO bulaq

12D A3dniqo (3uojoqn) ¢/DIAIT bupipl dols ays up,
uewom oA 0§

(%/%) 9T

I'N
(9%¢€99) L5€=U

JASS]
LYS
1S
196

JL1YH AW 1o Apis [ upD J0p | pINOYS IDY/ ¢aW 01
Ajddp sji0dai asay op ‘Aui01231215AY b poy aApY |,
ueWOM OA €9

(9%98) 9

IIN

,1a0uD 15021q bulILq APDaIID S1131SIS AU

SD PalLIOM 0S W, §210] 001 11 511NQ ‘Aomb 1ybipiis
11 paddojs | 1aoupd 15031q 03 payul| buiaq 1 1noqp
1no punoy 1snfinq sipak ioj 1 YH buisn usaq arpy |,
uewom oA 65

0P | pInoys 1oym

— IJMD Ajjpai |23} | Abpoy “122UD> 1sD24q buisnpd
11n0qp poai | 123p Abpiaisak | YH Aw paddos |,
UBWOM (0A) p|O-1edk-S

%¥'L€) 7T

(9986) 69 =U

0/

(074
9cl

WS LYH YIMm

122UD2 3SD31Qq JO ¥SII D 213Y] S| 192U 1SD3IQq JO AiO)
-SIy Ajiwiny ou aADY | ‘AIO1S 192UDI 1SD2IqG PUD | HYH
1N0QD Pauiaou02 1nq 12312q Y2NW 33} | ‘SUIOIAUIAS
|psnodouaiu 10§ SYIUOW [DIaA3S 10J (suabolisa
paipbnfuod) bui G790 ULDUWBIH pUD (3UOI3)
-saboudfxoipaw) bl § ¢ DIBAOI] UO Udaq ADY |,
uewom oA 0g

%) S

{UDam | pjnoys ;mou paqlisaid

Jou Ay 210w Aub paquosaid 3,uaip sbnip ay)
SADs 10120p A *SIDaA 32141 10) (SU2D0IIS3 PaIDb
-nfuod) gULDWaI pub (auoid)saboidAxoipau)
@PIN0Id UO U28q dADY puD AW012218)5AY D POY |,
uewom oA 09

(%) L

IIN
(%¥'65) 9L =U

6CC
6CC
591
[474

Awoy
-D21915AY B pBY OUYM USWOM Uj— UI3DUOD SIY

(U192U0D A1j8S AUR) MRIPYIIM 0} 3DURINSSEY

135U 15831q — UIBDUOD MSIY
SUI2DUOD A1348S *|

sawiay |

J0o1RUIWLIOUR(]

QUIAYY | < YUM S35BD

(O) SoANRLIRU YIIM SD58))
358 |R10]

(oL0z unr - zooz das)
aury saunipajy SdN — € awll|

Z awi] wouy payenxa (z00z AInfr 9z -
01) uonedijgnd o0z IHM 3sod A|33e1pawiw)
HWD -- bz dwWi|

(zooz Inr 6-9661 Unr) Z00Z IHM-2.d
HWO - L awiL

spolad awi} payioads 93141 8} SSOIOL PAYRUIP! SAWSYI-GNS pue SaWsyl aU JO Ydes 1oj sa10nb 1|jed ps1ds|ss € ajqeL



Page 9 of 15

(2021) 21:348

Natari et al. BMC Women'’s Health

,buIpasjq ybnoiyypaiq

PUD SaYy2DPpDAY asDa (aU0I3)53b0IdAX0IpIW + SUID
-01352 paIpbn[uod) ¢ piUIdd 03 (2UOIBISIY]

-3/0U + [01pDi1s3) 152601y Woiy buiddoms pinod,
ueWOM OA 0§

L) Ty

,¢Wiay buoj pasn

(2U0JOq11) GDINT JO SIY2USQG PUD SYSU 341 21D DY,
uewom oA |9

(%S€) 6l

LYSDI UDYS D 3SnDd Ysoy0D) ¥opjg up?),
uewom oA 7g

,¢R2Ixup pup uoissaidap ‘uon

-D11bp 3snw> (suabolysa pa1pbnfuod) gulpuald und,
uewom oA 95

(%€91) 68

L wpaid

[DUIBDA (011S3) §UIISIAQ BUISN UBYM DIUSWSP JO
10UDD 15D31Qq 12D 0} W 10§ 213Y] SI XS YINLW MOH,
uewom of |/

(%60) §

,e0190) Aw uo buliaay Apoud b aADY | )1 (j0L1S3)
@UHSaA0 03 uonDDaI 31bIB|ID UD butAby | UDD,
uewom oA 79

ysel ‘63 (jeuowioy-uou) dsiy

,£(2u0joqn) [DIAIT

‘| YH SaulpIbiw asnpd sauiipaul Al JO Aup up?),
uewom oA |G

wIsSIINSIY ‘uols

-saidap ‘ayoepeay ‘SWA ‘eluwosUl 6% (81 = U)
9DUB[EgWI UOWLIOY 01 NP PagHIsaP SWOoIdWAS
(%07 L1

, (ppaisul A}

D Y110M pUD J3jps 3q Y210d D 10 | YH [DQIaY PINO
40U 3sNp2 upd brup Aw 1oyl ppai | 11ay, Aw
PUD 51501003150 10J SIDIA G| 10} | Y UO Ud3Qq 3A |,
uewom oA /9

el L) Tl

Lidjay nok

up> 10U 10 | §H Aw uo Ab)s | pinoys -aw sdjay
AlID21 31 Inq Wby 3snpd upd | YH 1bY1 ppas 1snf

an] Sauoq Aw 10j pup saysny 10y 10j siDaA 7 10}
(2U0I23511210U /j0IpDIIS3) 153bOI[Y UO Udaq aADY |,
uewom oA g5

(O61'L€) 9C

I'IN

I'N

LAUnsan0 Aw

01 Ajddp sysu | 4H 25ay3 0 ‘PalLIOM Aj|Dal W,j OIpDI
3yl U0 | YH Jo Jabubp ay1 1noqp bulipay jayy
‘[YH SD Wpaid [puIbpA UIsaAQ buisn usaq apy |,
uewom oA g9

,U192u0d [esauab, e Jo sidwex3

WLdH 194 JO 95nb22q aIp ays pid 24NjIb)

1103y JO paip ays pup | 4H bumipl som aim A,
0A 65 1€ aINn|iey Lesy

4O PaIp OYM am 1noge buibull sjewd oA 09
(%60 ¢

,£IXau A1 | UD2 IDYAA ¢[DULIOU SIY] S|

"buipaalq |puIboA buiDUSLIAXS MOU WD INQ SILIDS
-sad (joIppiisa) WajIbop 01 pabubyd uayl Som |,
dipy

1UPIP 950P 2Y1 BULISMO| '3|GRIS|0IUI S1D3YD IpIS
punoy INg |YH paui] -asnedousw Ajies pasned
SI1 S9A31[3G D ‘eulouIdIed PIoJAYY o) Pa1eal|
URWIOM OA 8f

©%v0) L

¢ 1HH 40 S1Yauaq pup Sysi 2yl aw
/123 NOA UDD aAIIDUIR}D UD 35002 01 14Dl D 2ADY
M U YD1 0135Njal | INq | YH asn 01 awl paysnd
10100p Ay *SBUIMS pooud pub ‘Saysni 10y aADY |,
uewom oA g5

(6L L) 9T

,¢UoISUaIadAy asnpd | YH Aw up) ‘sayop

-ppay Aup 32uaIadxXa ,UOpP | 001/05 | SoM JuaW
-2INspaWl JSpj Al pup ‘0bD $Y23aM € 001 /0/ | SoM
aInssaid poojq Ay “3jIym b 10j | §H UO Uaaq aADY |,
uewom oA 95

(%1°02) 9

,£paisul A1y | up2 1oy

2 yam dn and o1 spy 1snf | pios 10120p Aw 1nq ssau
-Aip [putbpa Jo swoldwiAs yiim sinu, buiob wo |,
192Ued 1583.q JO 1USW1I] JO) USJIXOWR) UQ
ueWOM 0A 7§

(%C0) S

1onpoid sAlleuIsl e
ue 01 abueyd 01 HUIYIIS — UIDUOD A19)eS

MBIPUIM
JO 35N J2YAID 01 1YaUq "SA ysl Buipuejeg

asned woidwiAs Jo uopedyued

3su buikyuenb/Bulkje)d

pauonuaw suoldwAs
paynadsun pue payidads suladuod A19jes;/ sy

(0L0Z unr -zooz das)
aur sauidIpaj SdN — € awil|

Z awi] wouy pajdenxa (z00z AInr 9z -
01) uonediignd o0z IHM 3sod A|31eipaiw)
HWO -- vz dwiL

(z00Z Inr 6-966 1 UNr) Z00Z IHM-31d
HWO - L awi]

(panunuod) € ajqey



Page 10 of 15

(2021) 21:348

Natari et al. BMC Women'’s Health

Lbunpom

ust Aop aad bui 7 j01ppiasa J1 Adpiayy Juawiaop)dal
U2b01153 10 3|qDJIDAD SU0IO 3Y1 31D 1DY/,
ueuwlom oA €9

(9%6°0) S

,¢OpIql| AW anoidwi) 01 25N | UDD JDYA,

uewom oA 0/

(%c€) 8L

¢suwioldwis jpsnod

-ouaW buibail Ul aA1193)4a 3Js pup K1iaqaispyd aly
uewom oA 79

L,iMOJj 2onpal

0140 (2U0JRIS|Y12I0U ~+ [0IpDIIS3) GPIUDAOI]Y S,
uewom oA 7y

(%170) 6€

(%l'Gl)€g=u

,4S31DSSA (JOLISB) GUIISIAD SN | OP MOH,
uewom oA 68
(%2°€) 0C

,4(2U0j0q13) o[DINIT 10§ 211BUSL D 2123 S,

uewom oA G9

(%C9) ve

,£(aU012152D0IpAp + j01pDIISI)

@UOISOWd UO UOHDULIOJU 2UIOS dU 3D NoA up)),
uewom oA 7g

(%c€) 81

%cel) cL=u

,5]2/3] Uabo1)sa a1pjnbai

0] au042152601d pup U2601153 Y10q Pasau | O,
uewom oA /4

. QURJIXO[DI PUD (jOIp

-DI1$3) @lOPLIIST UdaMIaq UONIDIIUI 341 SI IDYM,
uewom oA 85

(%C'ST) 8€L

,Adpiay) JuaLuadp|dal auoulIoy 03 DU
~12}[D UD SD(PI2D JIUOIPUBID) gXDUIDSOH 35N [ UDD),
uewom oA G/

1) L

I'N

IIN
(%t'1) L=u

I'N

I'N

I'N
I'N

,SUIDIPAW PIOIAYY AW YUM [y 35N | uDD),
uewlom oA 79
O6t7'1) L

xxal LYH OFoA1IDU

~12}{D UD SD (SOOI ¥2D]q) o UILIDJILUDY SN [ UDD),
210S padojaAap MOU Sey INg (jo1pelIsa)
152I0UBJ\ S9%P1 MOU 3YS 'SSaUIZZIP Pasned 1l
Ing (suabousa parebnfuod) guriewald pain
Ajsnoinaid ‘Awio1oa115AY e pey uewlom ok 85
(%0) L

,¢515010d03150 1UaAId

| UD2 MOH 'SI5010d03150 pby J23S|s pub Jayiouw A,
uewoOM OA /¢

(%87) LL

,¢SwoldwiAs asnpdoua 10J Si (1aA0)2

Pa1) oISUBWIOI [NjIdPUOM MOY PIDY NOA ADH
Saysnyy 10y Jay pad|ay 3 pue [ISUUOold Uo SjIM
3lew p|o SIeak 0g

(%£°8) OC

(%0¥1) ce=u

(1a412b0] UayDp1 3G 01

aADY (2U012)$5360Id-AX0IPaW) ¢ DIGAOIS PUD (SUSD
-01352 parpbnfuod) guLIDWAI] Op ‘| Y buipipbay,
ueWOM OA g

(%87) LL

,colpasny ur 1ab | yH Aup

21341 S1 10216 SoM 11 puD YN 3yl Ul 196 1 YH pasn |,
uewom oA zg

©l°€) £

C1YH Uo uonbwLIoju] 210Ul aUl oAb NoA up),
uewom oA zg

(%001) €T

(%6/1) LF=U

£3SN 01 X0 SIY3 S| (ppaisul say210d

YH A1 013UDM | A13IXUD YUm pasoubpip uaaq
2ADY MOU INQ Saf2Y 31 pUD /86| dUIS [4H pasn |,
uewom oA |9

Lcajay uabouisa bupipy |jim ‘uoissaidap apy |,
ueWOM OA 59

%621) L

S92
3pIs BuPUBLIAAXS Se 10 SSaUAIIBYS aA0idwi O}
J2YIa—1UaUiIea.) SNOIASID YlIM UONDRSIeSSI

1uswWabeuew wordwAs

SUOIRIDPISUOD AdedLy]
suondo Adesay] ‘¢

9sn 01 Abajesis e bupyess

$o1sIboT

UONeWIOJUI [BISUID)

asn Jo sonewbeld ¢

SaNIPIGIOWOD IO
SONJP J2Y10 Y1 3SN 01 0 3SN 03 9DURINSSEY

(0L0Z unr -zooz das)
aur sauidIpajy SdN — € awil|

Z awi] wouy pajdenxa (z00z AInr 9z -
01) uonediignd o0z [HM 3sod A|31e1pauw)
HWO -- vz dwiL

(200Z INf 6-966L Unr) Z00OZ IHM-24d
HWO - L awi

(panunuod) € ajqey



Page 11 of 15

(2021) 21:348

Natari et al. BMC Women'’s Health

.U 10J (joip

-D1153) oDAOUADOI UDY} 12JDS (9UOJOGH) ¢ [DIAIT S|,
ueWOM OA €5

(%9) sE=U

L,J1YIDW 3Y1 Lo uayD] 5| 210dId0.1Sa

J1 35N UpD | 10Y1 WI0j Uabo11s3 153502 Y1 SI 1Y/,
UPWOM OA GG

L£212Y1 21D §UBO 0] SaUDIPaWI 2ANDUIBYD JDYM
0§ 'PanuRuoIsIp u2aq svy (330dido11ss) ¢Uabo,
uewom oA €9

(%8¢) LT

I'N
I'N

I'N

L(101p11sa) gUAbIIST

019/qDIPdWI0 350p (210dId01IS3) (UIBO AU S],
uab0 Buryey J91Je INOY UE SNOSSNEU 9UJed3]
9ys ‘B 5790 UsbO 01 BOW | (0’0 UABIIST WO}
14H pabueyd 10130Q 'siesk /7 10j | YH Uuo
U93q peY pue AW01D21315AY peY Usuom oA 7/

(%£'8) Oc=u

I'N

uosuedwod)
uosiedwod uswibay

Ajigejieny

(0L0Z unr -zooz das)
aurq saupdIpa SdN - £ dwiL

Z W] wouy paydenxa (zooz AInf 9z -
01) uonedijqnd 00z IHM 3sod A[a3e1pawiw
HWO -- bz dwiL

(Z00Z Inf 6-9661 unr) Z00Z IHM-34d
HWO - [ awiL

(panuNUOd) € 3jqey



Natari et al. BMC Women'’s Health (2021) 21:348 Page 12 of 15
INTERNAL FACTORS DECISION PROCESS EXTERNAL FACTORS
Individual characteristics Seek reassurance to Facts & information
Demographics _>| reach/justify decisions r_ Amount
Menopause experience Sogr§§
Symptomatology e - —— Credibility
- predictable
- unpredictable Healthcare provider
context
Menopausal
> symptom Communication 4
Values, Beliefs, Attitude, management TrUSt./ Re.]?t'on.Sh'p
Pref . Availability/Time
references decisions Knowledge
Attitude to menopause
Importance of quality of life -l LT T
Attitude to treatment — e — - =1 : Treatment availability i
Preferred modalities | Iterative decision- Available treatment
Tolerance to risk /side effects I making process ’ Healthcare policy i
=== | T — ’
Fig. 2 Decision-making model in menopause management. New factors or processes observed in this study when compared to previous
decision-making models [19, 20] are in bold dashed-line and dashed-line boxes

The subsequent HT-favourable findings of cardiovas-
cular benefit in selected cohorts [11] did not elicit the
same level of public attention as WHI 2002. Women’s
perception may have been influenced by other informa-
tion sources (e.g. peers and clinicians) [9] or may reflect
persistent concern about breast cancer [11]. Our findings
support the notion that the fear of cancer overshadowed
any beneficial effect of HT on cardiovascular health [42].

There were proportionally fewer menopause-related
calls over time. While this might simply reflect lower HT
use due to progressive product withdrawals after 2002,
few studies assessing the relationship between product
withdrawal and use could be retrieved [42—44]. In addi-
tion, distrust in medical science, given the ‘pendulum
swings’ in HT evidence [21], potentially left women feel-
ing they had no alternative but to bear with their symp-
toms without pharmacological intervention [27].

We found that women considering menopause therapy
sought reassurance about their decision-making before
and after WHI 2002, but their priorities differed. After-
wards, women were more likely to seek confirmation that
HT or HM were safe to use with their other medicines,
suggesting increased interest in HM as a substitute for
HT [24, 27]. The potential for interactions with over-the-
counter medicines such as HM is a concern for consum-
ers who self-medicate without consulting their clinician
[45]. Women with severe menopausal symptoms might
also experience other symptoms [2], or use more health-
care services [4], which may mean use of medicines other

than HT. There may have also been a change in the treat-
ment objective. Before WHI 2002 some clinicians pre-
scribed HT for women who were symptom free; while
afterwards HT use was largely limited to patient requests
for symptom relief [21].

We found that changes in treatment access or avail-
ability influenced information-seeking behaviour and
prompted women to seek substitute treatment. After
WHI 2002, women requested information on substi-
tute treatments when HT products were progressively
removed from government subsidy and subsequently the
Australian market. Calls about HM primarily originated
from areas with good access to service centres where a
pharmacy, health store, or naturopath are more likely to
be located. Our finding is consistent with a survey of HM
use by 2,020 Australian middle-aged women which found
a higher prevalence of HM use for menopausal symp-
toms among women residing in metropolitan areas [46]
perhaps reflecting increased availability and income.

To our knowledge, no other study has examined wom-
en’s information-seeking and decision-making about
managing menopause before and for more than seven
years after WHI 2002. These data reflect the real-world
issues faced by women and the significant impact of neg-
ative media reporting. The study’s longitudinal nature
also allowed us to examine any persisting impact of WHI
2002.

We acknowledge some study limitations. The data
were collected as part of routine MCC activity so there
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was no opportunity to prospectively collect additional
data of interest. The MCCs were in Australia, so our
results might not reflect the concerns of women in other
places with different cultures and ethnicities. Indications
for medicines were not captured, so we were unable to
explore concerns about the use of non-hormone therapy
for menopause [17]. The two data sources might not be
fully comparable given the differences in coverage and
time frames. Our study period ended in 2010, prior to the
Global Consensus Statement on Menopausal Hormone
Therapy in 2013 [47]—the official reassurance made by
various medical societies about the safe use of HT in spe-
cific cohorts of women. We need to know more about
women’s information needs for all available treatments,
especially after 2013.

Building on previous models of decision-making in
menopause [19, 20], we identified that women informa-
tion-seek for reassurance from a trusted source, to assist
or justify a decision [48]. This is influenced by heightened
intolerance to risk, associated with a change in competing
internal factors (woman’s specific symptom concerns and
tolerance to risk), and external factors (the impact of neg-
ative or conflicting information, source trust and product
availability (Fig. 2). Decision-making is an iterative pro-
cess. Accessing HT or other therapy involves a discourse
between a woman and her clinician but we observed that
women sought information or reassurance to support a
new decision based on dynamic changes in internal (e.g.
experiencing a side effect or new symptoms) and exter-
nal factors (including conflicting medical advice) about
how she will ultimately manage her symptoms. Nega-
tive or conflicting source information, worrying symp-
toms, perceived treatment risk, and decreased treatment
availability contribute to perceived risk predominance.
If other factors emerge that change the dynamics of the
decision-making process, the iterative cycle will recom-
mence (Fig. 2).

Conclusions

Negative WHI 2002 media reports escalated infor-
mation-seeking for decision-making about managing
menopausal symptoms. While safety concerns and over-
estimation of risk persisted, the factors influencing the
nature and intensity of information-seeking changed over
time and over the woman’s menopause journey, requir-
ing reconsideration of previous decisions. Reassurance to
reach or justify decisions from a perceived trusted source
can support informed and shared decision-making.
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