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CHAPTER 1

GENERAL INTRODUCTION 
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Chapter 1

BREAST CANCER: TREATMENT AND SIDE-EFFECTS

The incidence and survival rates for breast cancer (BC) are rising, resulting in 
a rapidly growing group of BC survivors. In the Netherlands, 1 out of 7 women 
develop breast cancer, and in 2018 there were approximately 135,000 BC 
survivors [1, 2]. The rising incidence rates mainly reflect the better and earlier 
screening and detection of cancer, as well as the growing elderly population. 
The increasingly more sophisticated and effective arsenal of medical 
treatments also has contributed to the higher survival rates. Currently, the 
5-year survival rates for invasive BC are as high as 90% [1, 2]. 

The treatment of breast cancer is not without side-effects. The side-
effects can broadly be classified according to time of origin (i.e. short-term 
or late onset), and their nature (i.e. physical or psychosocial symptoms). 
In the short-term, patients experience side-effects like nausea, hair loss, 
fatigue and peripheral sensory neuropathy. Other side-effects, which 
typically develop at a later stage, include lymphedema, fear of disease 
recurrence, depression, and sexuality and intimacy problems. Some of 
these side-effects, like fatigue, can also become chronic in nature [2-6]. 
Younger women are at higher risk of developing psychosocial problems 
than older patients [7, 8], and they often report specific, age-related 
problems and needs. An obvious example is fertility problems caused by 
the BC treatment [9, 10]. Adjuvant chemotherapy, endocrine treatment and 
an oophorectomy, all commonly administered treatments for BC, affect 
the reproductive system by either damaging the ovaries, suppressing the 
uptake of reproductive hormones, or by complete removal of the ovaries. 
In turn, this can result in debilitating, treatment-induced menopausal 
symptoms [3, 11-13]. 

Menopausal symptoms include hot flushes and night sweats (HF/NS), 
vaginal dryness, decreased libido, dysuria, urinary incontinence, insomnia, 
dyspareunia, weight gain and psychological distress. Of these symptoms, 
HF/NS are the most prevalent and disruptive [14-20]. They also negatively 
impact health-related quality of life (HRQOL) [12, 15, 16, 21, 22] and can 
lead women to discontinue their endocrine treatment [23, 24]. The mean 
duration of HF/NS in BC survivors is nearly 6 years [25]. BC survivors 
experiencing these symptoms report unmet needs and interest in receiving 
treatment for them [14, 26-28]. 
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ETIOLOGY AND EXPERIENCE OF HOT FLUSHES 
AND NIGHT SWEATS

A disrupted thermoregulatory system plays a key role in the etiology of HF/
NS. During the menopausal transition, the so-called thermoneutral zone is 
narrowed (see Figure 1), and thus fluctuations in body temperature more 
easily results in the experience of HF/NS [29-31]. 

The decline in estrogen, and not the absolute plasma levels, affects 
this system. However, decline in estrogen levels is a necessary but not 
sufficient cause of HF/NS. Dysfunctions in the hypothalamus and changes 
in the secretion of serotonin, norepinephrine and neurokinin B all impact 
the thermoregulatory homeostasis [29-32]. The exact role of and interplay 
between these changes is still not fully understood. 

As the decline in estrogen levels among women experiencing treatment-
induced menopause is acute and steep, it has been hypothesized that these 
women experience more frequent and more severe HF/NS than women 
experiencing naturally occurring menopause. This hypothesis has been 
confirmed by studies comparing the prevalence and severity of menopausal 
symptoms in women who underwent risk-reducing prophylactic salpingo-
oophorectomy with women experiencing naturally occurring symptoms [33, 
34]. However, to the best of our knowledge, such studies have not yet been 
conducted comparing BC survivors with treatment-induced menopausal 
symptoms and healthy women who have undergone menopause. 

Figure 1. Thermoneutral zone in premenopausal (asymptomatic) and postmenopausal 
(symptomatic) women (adapted and reprinted with permission from Freedman [29]). 
Abbreviations: HF, hot flush; Tc, small core body temperature elevations.
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There are several ways to measure the different features of HF/NS. 
Monitoring sternal skin conductance is used to objectively establish the 
frequency of HF/NS, while self-report questionnaires address frequency, 
severity and perceived impact of HF/NS, and thus provide more insight into 
the subjective experience of these symptoms [35-38]. The concordance 
rates between objective and subjective measures of the frequency of HF/
NS are not high (range = 29% to 56%) [35, 36, 39]. Although so-called 
recall bias might explain some of the differences in objective versus 
subjective measures of HF/NS, other psychological processes may be 
equally if not more important. For example, selective attention to bodily 
sensations could lead women to over-report the frequency of HF/NS, 
while attributing a physiologically confirmed HF/NS to something else will 
lead to underreporting [36]. It is important to note that the experienced 
symptom burden, instead of the frequency of HF/NS, is the strongest 
predictor of help-seeking behavior in women experiencing menopausal 
symptoms [38]. 

TREATMENT FOR MENOPAUSAL SYMPTOMS 

Pharmacological treatment options
There are several medical treatment options available for menopausal 
symptoms [40-42]. The most effective pharmacological treatment is 
hormone replacement therapy (HRT). However, HRT is contraindicated in 
BC survivors, since it is associated with an increased risk of BC and it can 
interfere with the endocrine treatment prescribed for women with hormone-
sensitive BC [43]. Other, non-hormonal treatments include antidepressants, 
especially serotonin selective reuptake inhibitors (SSRI’s), clonidine and 
gabapentin. Although these are moderately effective treatments, they are also 
associated with bothersome side-effects including insomnia, hypotension, 
dizziness, and suppressed libido [44-47]. More recently, promising results 
(i.e. decreased frequency of and bother by HF/NS) have been reported of 
neurokinin 3 receptor antagonists in phase II trials (which focus on drug 
safety and efficacy) [32, 48, 49]. Larger phase III trials evaluating the efficacy 
and related side-effects of this treatment are needed. 
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Non-pharmacological treatment options
In a study by Hunter and colleagues [14], BC survivors reported a 
preference for non-pharmacological treatment for their HF/NS. These 
non-pharmacological treatments can consist of psychosocial approaches 
and complementary and alternative medicine (CAM) like acupuncture, 
yoga, hypnosis and herbal medicine. Only behavioral interventions (e.g. 
focusing on relaxation, paced breathing or physical exercise) and especially 
cognitive behavioral therapy (CBT) have a sound evidence-base obtained 
from multiple randomized controlled trials (i.e. level I evidence) [50-53]. For 
this reason, CBT is recommended as a treatment for HF/NS by the North 
American Menopause Society [54]. 

Cognitive behavioral therapy 
Hunter and colleagues [38] developed a cognitive behavioral model of HF/NS 
in which they underscore the interplay between, and impact of a) information 
input (internal and external triggers of HF/NS), b) symptom perception, c) 
cognitive appraisal and d) behavioral reactions. These elements form the 
foundation of their CBT program [55]. This CBT program is primarily aimed at 
helping women cope with their HF/NS, but also involves stress reduction, as 
high stress levels can potentiate HF/NS [31, 56]. Other commonly experienced 
menopausal symptoms such as sleep problems are also addressed by the 
program. 

The CBT intervention consists of psycho-education, and women are actively 
encouraged, via homework assignments, to monitor and modify precipitants 
of HF/NS, practice relaxation techniques (e.g. paced breathing) and monitor 
and modify cognitions and behaviors related to HF/NS [57]. Each of these 
components is designed to target one or more of HF/NS premises, presented 
in Table 1: information input, symptom perception, cognitive appraisal and 
behavioral reactions. For example, by encouraging participants to practice 
stress reduction techniques like paced breathing, stress levels can be 
decreased which in turn can lead to an increased width of the thermoneutral 
zone. Furthermore, stress reduction techniques can also be used as an 
effective coping strategy for HF/NS [37, 38, 57]. 

Prior to the start of the current study, three randomized controlled trials 
(RCTs) had demonstrated the efficacy of this CBT program in reducing 
menopausal symptom burden in healthy women and in BC survivors with 
menopausal symptoms [58-60]. Ayers and colleagues [60] included 140 
women from the general population in the MENOS 2 trial, to evaluate the 
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efficacy of group-based and minimally guided self-help CBT compared to a 
control group in reducing the perceived impact of HF/NS. Short- and longer-
term results indicated significantly greater reductions in perceived impact of 
HF/NS for both CBT formats, i.e. group-sessions and minimally guided self-
help, compared to the control group. Additional positive effects were observed 
for night sweats frequency, mood, sleep and HRQOL. 

In another UK-based study (MENOS 1 trial] [58], 96 BC survivors were 
randomized to group-based CBT or a control group. Approximately half of 
these BC survivors experienced treatment-induced menopausal symptoms, 
while the other women were either peri- or postmenopausal at time of BC 
diagnosis. Similar to the previous study, significantly greater reductions 
in perceived impact of HF/NS were observed for women allocated to the 
group-based CBT program at both short- and longer-term follow-up, when 
compared to the usual care group. For both of these MENOS trials, additional 
analyses were conducted to investigate whether changes in HF/NS beliefs 
and behaviors (see Table 1) mediated the observed treatment effects [61, 
62]. In BC survivors, changes in all three categories of unhelpful thoughts 
(i.e. ‘hot flushes in social context’, ‘night sweats and sleep’ and ‘coping and 
control’), mediated reductions in perceived impact of HF/NS following CBT 
[61]. This supported the hypothesis that the development of healthier beliefs 
contributes to lowering the perceived impact of HF/NS. Changes in the latter 
two belief categories were also reported to mediate treatment effects in 
healthy women with menopausal symptoms [62]. Additionally, decreased 
psychological distress and improved sleep mediated treatment effects in 
the BC sample. Although in both studies significantly greater improvements 
in coping behaviors were observed for the CBT groups when compared to 
the control group, this was not found to mediate treatment effects. Lastly, 
Chilcot and colleagues [61] found that BC survivors who did not undergo 
chemotherapy, were non-white and who experienced higher levels of HF/NS 
at baseline benefited most from the CBT program. 

The third RCT, conducted by Duijts et al. in the Netherlands Cancer 
Institute, was focused on BC survivors with treatment-induced menopausal 
symptoms [59]. In total, 422 women were randomized to a group-based CBT 
program, physical exercise, a combination of both or a waiting list control 
group. All intervention groups reported significantly greater reductions in 
overall levels of menopausal symptoms as compared to the control group. 
Furthermore, compared to the control group, the two groups including 
CBT reported significantly greater reductions in the perceived impact of 
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HF/NS. A subsequent cost-effectiveness analysis demonstrated that CBT 
was the most cost-effective intervention, with an incremental cost-utility 
ratio of € 22.502 per quality adjusted life year (QALY), which is well below 
the generally accepted threshold of € 30.000/QALY [63]. However, this trial 
encountered noteworthy problems with compliance, with more than 50% of 
the participants attending less than 4 of the 6 group sessions. Scheduling 
and practical conflicts served as the main barriers to attending the group 
sessions. Per protocol analyses suggested that, if compliance could be 
increased, the CBT would be even more (cost) effective [59]. 

Table 1. Overview of premises of the experience of HF/NS as incorporated in the CBT 
program

Information input

Overall stress levels can impact the thermoneutral zone. By reducing overall stress levels, the 
physiological threshold for HF/NS can be raised. Furthermore, about half of the HF/NS are 
precipitated by known modifiable triggers, like certain types of food or rushing. 

Symptom perception

Detection and attribution processes can influence symptom perception. Overall stress levels 
can in turn impact these processes. By reducing overall stress levels, shifting attentional focus 
and improving accurate attribution, women are less likely to over-report symptoms. 

Cognitive appraisal

The most important and influential beliefs are 1] the belief that hot flushes are embarrassing 
and that others will judge them when experiencing hot flushes in a social context, 2] the belief 
that they cannot influence the extent to which night sweats impact negatively on sleep and 
daily functioning, and 3] the belief that they are unable to cope with or control hot flushes. 
These beliefs can be positively influenced by cognitive restructuring exercises. 

Behavioral reactions

The most important and influential behaviors are 1] positive coping behaviors like relaxation, 
and 2] avoidance behaviors, like leaving social situations when experiencing a hot flush. 
Behavioral experiments can be used to increase positive and decrease negative coping 
behaviors. 

Abbreviations: HF/NS, hot flushes / night sweats.

The compliance levels and program efficacy might be increased by using 
a different mode of program delivery. For example, findings from the study 
by Ayers et al. [60] indicated that minimally guided self-help CBT is also very 
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effective in reducing the perceived impact of HF/NS. In addition, the same 
minimally guided self-help format, but with telephone instead of face-to-face 
guidance, also proved effective in reducing the impact of HF/NS in healthy 
women with menopausal symptoms [64]. However, it remained unclear 
whether these minimally guided self-help formats are also effective for BC 
survivors. 

INTERNET-BASED INTERVENTIONS

Internet-based CBT represent a potentially more viable alternative to the more 
traditional face-to-face setting and static self-help booklets. Internet-based 
health interventions are more accessible and convenient, and thus can help 
minimize scheduling and practical barriers [65, 66]. In addition, many studies 
have demonstrated the efficacy of Internet-based interventions for the 
treatment of a range of psychosocial and somatic problems (e.g. depression, 
anxiety, fatigue) in the general population and in cancer survivors [67-71]. 
Moreover, the observed strength of the effects tends to be comparable to 
those reported for face-to-face therapy [66, 72, 73]. 

Internet-based interventions can be delivered with varying degrees of 
therapist support. In general, guided Internet-based interventions have 
been associated with stronger effects than self-managed internet-based 
interventions. This is primarily attributed to the lower compliance rates 
associated with the latter format [68, 74, 75]. Internet-based formats 
increase the reach of an intervention, are less expensive, and represent 
a promising approach to improving treatment compliance and thus the 
efficacy of behavioral interventions [76-78]. 

Two-thirds of BC patients believe that Internet-based therapy can be as 
effective as face-to-face therapy in improving physical and mental health 
[79]. The BC survivors included in the Dutch group-based CBT program 
aimed at reducing menopausal symptom burden [59], indicated an interest 
and willingness to follow the CBT program via the Internet. 

To date, only one (published) study has investigated the efficacy of an 
Internet-based intervention for women with HF/NS [80]. This study aimed 
to evaluate the efficacy of guided Internet-based relaxation for hot flushes 
in healthy, post-menopausal women. The intervention was based on a face-
to-face program [81] and consisted of 10 modules. Prior to the start of 
the intervention, women received a telephone intake and thereafter weekly 
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online feedback by the same therapist. Halfway through the inclusion 
period, the RCT was prematurely terminated due to very low compliance 
rates. Unfortunately, the intervention had not been pilot-tested, which might 
have provided some indication of potential problems with compliance, and 
ways in which the program might be adjusted to improve compliance. 
The authors also suggested that more careful screening, emphasizing 
the required time investment from the potential participants, could have 
altered the course of the trial. 

Given the success of Internet-based CBT interventions for other health 
problems, we believed that a better designed trial of an Internet variant of a 
CBT program for BC survivors that had already been successfully evaluated 
in more conventional formats (face-to-face; written self-help) was warranted. 

  

OBJECTIVE AND RESEARCH QUESTIONS

In this thesis, we report the results of a randomized controlled trial that 
evaluated the efficacy and cost-effectiveness of Internet-based CBT (iCBT), 
with and without therapist support, for BC survivors with treatment-induced 
menopausal symptoms. We address the following research questions:

1. What is the efficacy of the iCBT program, with and without 
therapist support, in alleviating menopausal symptom burden, 
and other psychosocial outcomes in BC survivors with 
treatment-induced menopausal symptoms? 

2. What is the cost-utility, cost-effectiveness and budget impact of 
the iCBT program, with and without therapist support, aimed at 
alleviating menopausal symptom burden in BC survivors with 
treatment-induced menopausal symptoms?

3. What are the moderators and mediators of the observed 
treatment effects in BC survivors with treatment-induced 
menopausal symptoms?

THESIS OUTLINE

In Chapter 2 we describe the development and evaluation of the beta version 
of the guided iCBT program. Chapter 3 describes the rationale, design and 
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methods of the large scale RCT. In Chapter 4 we report on the efficacy 
of the iCBT program, with and without therapist support, in reducing the 
perceived impact of HF/NS, overall levels of menopausal symptoms and 
other psychosocial outcomes in BC survivors with treatment-induced 
menopausal symptoms. Chapter 5 reports the results of a cost-utility, 
cost-effectiveness and budget impact analysis of both formats of the iCBT 
program. In Chapter 6 we investigate who benefits most from the iCBT 
program and how treatment effects are achieved. This thesis ends with 
a general discussion of the main findings, methodological considerations, 
and implications (Chapter 7) and an overall summary (Chapter 8). 
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ABSTRACT

Purpose
Previous studies demonstrated that a cognitive behavioral therapy (CBT) 
program delivered in group sessions is effective in alleviating treatment-
induced menopausal symptoms in women with breast cancer, but also 
that in-person CBT is inconvenient for some women and can result in low 
levels of program compliance. A promising, alternative approach is to use 
the internet to make this form of CBT more accessible and feasible for 
patients. The objective of this study was to evaluate the feasibility and to 
generate preliminary data on the efficacy of a guided, Internet-based CBT 
program.

Methods
Twenty-one patients with treatment-induced menopausal symptoms 
started the guided Internet-based CBT program. Self-report questionnaires 
were completed at baseline and 10 weeks (post-treatment). Counselors’ 
evaluations were obtained via interviews. Primary outcomes were program 
usage, compliance rates and patient and counselor satisfaction. Secondary 
outcomes were overall levels of endocrine symptoms and hot flush/night 
sweats (HF/NS) problem rating. 

Results
Ninety percent of patients completed the program as planned. Satisfaction 
rates were high among patients and counselors. Small revisions to the 
program were advised. There was a significant decrease over time in overall 
levels of endocrine symptoms and HF/NS problem rating. 

Conclusion
These findings suggest that an Internet-based CBT program for women 
with treatment-induced menopausal symptoms is feasible and promising 
in terms of efficacy. The efficacy of the CBT program is currently being 
investigated in a larger randomized controlled trial. 
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INTRODUCTION

Treatment-induced menopause is a major concern for younger women 
undergoing treatment for breast cancer [1]. Menopausal symptoms include 
hot flushes and night sweat (HF/NS), vaginal dryness, decreased libido, 
dysuria, urinary incontinence, insomnia, dyspareunia, weight gain and 
psychological distress [2, 3]. Among these menopausal symptoms, hot 
flushes are considered the most disruptive and most prevalent problem, 
with prevalence rates varying between 63–85% [2, 4-6]. Menopausal 
symptoms can cause discomfort and adversely affect health-related 
quality of life (HRQOL) [1-7]. 

Menopausal symptoms can be treated by hormone therapy (HT) and 
by non-hormonal (clonidine, gabapentin, selective serotonin reuptake 
inhibitors) medications [8]. Hormonal therapy is contraindicated for women 
with a history of breast cancer and non-hormonal treatment modalities 
can have bothersome side effects [8-10]. In addition many breast 
cancer survivors indicate a preference for nonmedical treatment of their 
menopausal symptoms [4]. 

Based on their model of menopause-related HF/NS, Hunter and Liao 
[11] developed a cognitive behavioral therapy (CBT) program to decrease 
the impact of HF/NS on women’s lives. The CBT program incorporates 
information about symptoms, monitoring and modifying precipitants, 
relaxation and stress management, cognitive restructuring of unhelpful 
assumptions and automatic thoughts and encouraging helpful behavioral 
strategies to promote the development of helpful cognitive and behavioral 
coping styles [12]. Three randomized controlled trials (RCTs) have 
demonstrated the efficacy of a group-based version of this CBT program 
in reducing menopausal complaints in women in the general population 
and in women with menopausal symptoms after breast cancer treatment 
[13-15]. In the Dutch trial [15], noteworthy problems with compliance in 
the CBT group were observed, with more than 50% of the participants 
attending less than two-thirds of the planned sessions. Commonly reported 
reasons for noncompliance were scheduling conflicts related to work and 
transportation/distance to the session site. Duijts et al. [15] suggested that 
compliance might be increased by creating more flexible session hours. 
Flexibility can also be increased by offering a different mode of delivery.
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Findings from both Ayers et al. [13] and Stefanopoulou and Hunter 
[16] indicate that a guided, that is, face-to-face or telephone-based, self-
management (booklet) version of the CBT is also very effective in reducing 
menopausal complaints in women with naturally occurring menopausal 
symptoms. Results of the latter study suggest that guidance via telephone 
contact might be as effective as face-to-face contact. However, it is unclear 
whether guided self-management is an effective approach for breast 
cancer survivors. 

A more contemporary alternative to self-management programs 
offered in book(let) form is an Internet-based program. There is growing 
evidence that guided Internet-based CBT is an effective method to treat 
a range of psychosocial problems in both the general population and in 
cancer survivors [17-21]. Internet-based CBT programs are generally highly 
acceptable, accessible and efficient [20]. Women who had participated in 
the Dutch trial noted above [15], expressed an interest and willingness to 
undergo a CBT program administered via the Internet. 

We took a stepwise approach to developing the guided Internet-based 
CBT program, “EVA-Online”. The content of the program was based on 
an in-person CBT program originally developed by Hunter and colleagues 
[11, 22] that had been adapted to the Dutch setting [15]. Additionally, we 
adapted the form and content of the program so that it would be suitable 
for delivery via the Internet. We did this in collaboration with Myra Hunter, 
healthcare professionals involved in the original RCT of the in-person 
version of the program [15], and Minddistrict, a company specialized in 
the development of online healthcare interventions. A beta version of the 
program was administered to a small group of women and evaluated for 
user friendliness and comprehensibility. This resulted in minor changes to 
both the program content and procedures. It is the revised version of the 
program that was used in the current pilot study.

The aim of the current study was to pilot test the resulting Internet-based 
CBT program for women experiencing breast cancer treatment-induced 
menopausal symptoms. Primary assessment included the use of and 
compliance with the program, and patients’ and counselors’ satisfaction 
with the program. In addition, an initial, very preliminary evaluation of its 
effect on overall levels of endocrine symptoms and, in particular, the impact 
on HF/NS was carried out. 
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METHODS

Study sample
The patient sample consisted of 21 women with histologically confirmed 
primary breast cancer who were 53 years or younger and premenopausal 
at time of diagnosis, and had received adjuvant chemotherapy and/
or oophorectomy and/or hormonal therapy (including current use for 
hormonal therapy only). Chemotherapy and oophorectomy had to be 
completed at least 4 months and no longer than 5 years before study entry. 
Inclusion criteria were hot flushes, night sweats and/or vaginal dryness 
sometimes (two symptoms) or often (one symptom) during the previous 
two weeks. Women were excluded from the study if they lacked basic 
proficiency in Dutch, had serious overt cognitive or psychiatric problems, or 
were participating in concurrent studies or rehabilitation programs focused 
on the reduction of or coping with menopausal symptoms. 

Recruitment and procedures
Women were invited to participate in the study through advertisements 
on cancer-related websites. Women who responded by e-mail received 
detailed information about the study and were requested to fill out a short 
screening questionnaire. When initial eligibility criteria were met, women 
were contacted by telephone to confirm their eligibility, to explain the 
Internet-based program and the study procedures, and to confirm their 
willingness to invest the requisite time and effort. A baseline questionnaire 
and informed consent form were sent to eligible and motivated patients. 
In consultation with the local Institutional Review Board (IRB), it was 
determined that due to the pilot nature of this study, approval of the IRB 
was not necessary but informed consent was required. All women who 
participated in the study provided written informed consent. 

The guided Internet-based cognitive behavioral therapy program 
The primary focus of the Internet-based CBT program is on HF/NS. Other 
problems concerning stress, sexuality and weight gain are also addressed. 
Throughout the program, women are encouraged to develop helpful 
cognitive and behavioral coping styles. The program consists of 6 modules, 
which preferably should be followed during 6 consecutive weeks. The first 
5 modules cover the following topics: introduction to breast cancer and 
menopause, hot flushes, stress and relaxation, improving sleep and body 
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image/sexuality. In the last module, participants are asked to reflect on the 
previous modules, and to write a maintenance plan. Each module consists 
of psycho-education, assignments and homework assignments. The written 
information is accompanied by video clips of experts (a breast cancer 
surgeon and a sexologist) who provide complementary information to that 
provided in the written text. Also, incorporated into the program are short 
video clips and written text of women who had gone through treatment-
induced menopause and had followed the program. The written text also 
provided examples of how to complete the homework assignments. 

Each participant was assigned a counselor, who first conducted a 
30-minute telephone interview and subsequently provided weekly, written 
feedback based on the completed homework assignments. The contact 
between the counselor and the women was by e-mail. The three counselors 
involved in the study were two medical social workers and a psychologist 
trained in the use of the program. The average time investment for the 
participants throughout the 6-week program period was approximately 1 
hour per week to complete a module and 30 minutes per day for homework 
assignments (e.g. keeping a daily hot flush/night sweats diary and doing 
relaxation exercises). 

Data collection
All participants were asked to complete self-report questionnaires before 
(T0) and shortly after (T1) completing (or discontinuing) the program. A 
reminder was sent to participants who did not return the questionnaires 
within 1 week. Those who did not return a completed questionnaire after 
the written reminder were contacted once by phone, if possible. 

Study measures
Sociodemographic and clinical data
The participants’ age, marital status, educational level, work status and 
type and time since completion of breast cancer treatment were obtained 
via the screening and baseline questionnaires. 

Primary outcomes
Program usage and compliance 
Usage of the CBT program was defined as the number of modules completed 
and time spent (in weeks) on completing the entire program. Completion of 
the first three modules was considered as an acceptable level of program 
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compliance because these modules form the core of the CBT program. The 
usage data were based on electronic logs and information obtained from 
the counselors. 

Participants’ evaluation of the intervention 
Upon completion of the program, participants were asked to complete 
a short evaluation questionnaire that included statements about their 
satisfaction with different elements of the program as assessed on a 5-point 
Likert scale ranging from ‘strongly disagree’ to ‘strongly agree’. In total, 11 
statements were presented regarding prior information provision (two 
items: ‘sufficient information about the treatment approach’ and ‘sufficient 
information about the expected treatment results’), therapist experience 
(four items regarding ‘expertise’, ‘trustworthiness’, ‘respectfulness’, and 
‘interest’), experienced effect (two items: ‘progress made’ and ‘control 
over symptoms’), content (one item: ‘satisfaction with modules’), usability 
(one item: ‘easy to use’), general approach (one item: ‘correct approach for 
symptoms’). Participants were also asked if they would recommend the 
program to other women experiencing treatment-induced menopausal 
symptoms and to give a grade between 0 (very poor) to 10 (excellent) to 
the overall program. 

Counselors’ evaluation of the intervention
When all treatments were completed, interviews were held with the 
counselors during which they were asked to provide their opinions about 
the program (content and procedures). 

Secondary outcomes
Overall levels of menopausal symptoms and hot flushes / night 
sweats problem rating
The secondary outcomes were the overall levels of endocrine symptoms, as 
assessed by the 18-item endocrine subscale of the Functional Assessment 
of Cancer Therapy questionnaire (FACT-ES) [23] and the impact of HF/
NS as defined as problem ratings of three items of the Hot Flush Rating 
scale (HFRS) [24]. The FACT-ES has been demonstrated to have good face, 
content, and discriminant validity [23]. The questionnaire has been used 
successfully in studies of breast cancer patients treated with tamoxifen [23], 
of women at increased risk of breast/ovarian cancer who had undergone 
prophylactic oophorectomy [25], and in our previous study of breast cancer 
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survivors with treatment-induced menopausal symptoms [15]. The scale 
has shown high levels of reliability (Cronbach’s alphas > 0. 80 in all studies). 
The HFRS problem rating scale has good internal consistency (Cronbach α 
= 0.90) and test-retest reliability across a 2-3 week period (r = 0.80), and has 
been used in breast cancer patients treated with tamoxifen [4] and in three 
studies evaluating the efficacy of CBT for either breast cancer treatment-
induced or naturally occurring menopausal symptoms [13-15]. A change 
of 0.5 standard deviation on the FACT-ES scale [26] and a 2-point change 
on the problem rating scale of the HFRS were considered as clinically 
significant [14]. 

Statistical analysis
Descriptive statistics (means, SDs, and percentages) were used to 
characterize the study sample, and to display the scores on the outcome 
variables. Paired Student’s t tests were used to compare baseline scores 
to postprogram scores on the FACT-ES and the HFRS problem rating scale. 
A p-value of 0.05 was considered statistically significant. Effect sizes 
(ES) were calculated using Cohen’s d statistic, with an effect size of 0.2 
considered as small, 0.5 as moderate, and 0.8 as large [27]. All analyses 
were conducted using the Statistical Packages for the Social Sciences 
(SPSS), version 21.0.

RESULTS

Sample characteristics 
Demographic and clinical characteristics of the sample are shown in Table 
1. In total, 21 women participated in the study. Participants had a mean 
age of 47.0 years (SD = 3.94), 81% had a partner and 76% were employed. 
Seventeen women had been treated with chemotherapy, three had received 
an oophorectomy, and 20 were still undergoing hormonal therapy. 

Program usage and compliance
Nineteen of the 21 women completed all six program modules. One 
participant discontinued after completing two modules because she was 
dissatisfied with the content, and the other participant discontinued after 
four modules because of psychological problems. The participants needed, 
on average, 6.5 weeks (SD = 1.3 weeks) to complete the program. 
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Table 1. Sociodemographic and clinical characteristics 

No. of patients %

Age in years 

  Mean (SD)  47.0 (3.94)

Marital status 

  Single 3 14.2

  Married/partner 17 81.0

  Divorced 1 4.8

Education

  High school 2 9.5

  Vocational education 8 38.1

  College/University 11 52.4

Employment

  Full-time 3 14.3

  Part-time 13 61.9

  On work disability 3 14.3

  Other 2 9.5

Chemotherapy 17 81.0

  Time since completion*
  < 1 year
  1 – 3 years
  < 3 years

6
8
2

35.3
47.1
11.8

Hormonal therapy
  Ongoing
  Type of hormonal therapy** 
  Tamoxifen
  Arimidex
  Letrozol

20
20

14
3
1

95.2
100

70.0
15.0

5.0
Oophorectomy 
  Time since completion 
  1 – 3 years ago 

3

3

14.3

100
*1 missing case.
**2 missing cases.
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Participants’ evaluation of the intervention 
Evaluation data (n = 18) are provided in Table 2. All women reported having 
received sufficient information about the program’s approach (100%) and 
most women reported that they received sufficient information about the 
expected results of the program (94%). All qualities of the counselor, that is, 
‘expertise’, ‘trustworthiness’, ‘respectfulness’ and ‘interest’ were positively 
evaluated (percent of positive responses ranging per item between 
approximately 89% and 95%).Seventy-eight percent of the women reported 
that they had made sufficient progress and 83% reported feeling more 
control over their symptoms after completing the program. Additionally, 
most women were satisfied with the online modules (88.8%), the user-
friendliness of the program (94.4%), and thought the treatment was the 
correct approach for their symptoms (83.3%). Although one woman 
consistently evaluated the program elements as unsatisfactory, and some 
women occasionally provided a neutral or negative response, most women 
(94.4%) would advise others to follow the program. Four women provided 
supplementary comments; two reported that they found the feedback from 
the counselor to be too brief and too general, and another two women 
commented on the amount of time and effort needed to complete the 
program. Overall, the participants were very positive about the program 
([Mean = 8.3, SD = 1.33] on a 10-point scale ranging from 1 to 10; higher 
score is more positive). 

Counselors’ evaluation of the program 
The counselors were generally satisfied with the content of the program, 
but suggested to add an extra cognitive assignment to better balance 
the behavioral and cognitive parts of the program. They also suggested 
including a “re-cap” at the beginning of every module in which the 
participants are asked to reflect on their progress in the past week. They 
indicated that by doing so, they would have more information on which they 
could base their weekly, personalized feedback.

Overall levels of endocrine symptoms and hot flushes / night 
sweats problem rating
There was a clinically significant improvement over time in the overall 
levels of endocrine symptoms as assessed by the FACT-ES (p < 0.001,  
d = 1.09) and in HF/NS problem rating as assessed by the HFRS problem 
rating scale (p < 0.001, d = 1.60). The percentage of women reporting a 
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Table 3. Preliminary results: program effects on menopausal symptoms

T0 T1
Difference 
between 

T0-T1
No. of 

patients
Mean SD No. of 

patients
Mean SD p ES

FACT-ES 21 44.5 6.89 18 53.3 8.55 <.001 1.09

HFRS problem rating 21 4.6 1.51 18 2.5 1.32 <.001 1.60

Abbreviations: FACT-ES, Functional Assessment of Cancer Therapy–Endocrine Subscale; HFRS, 
Hot Flush Rating Scale, problem rating subscale; T0, baseline assessment; T1, posttreatment 
assessment.

Table 2. Participants’ evaluation of the program 
 % 

(Strongly) 
Disagree

% 
Neither agree 
nor disagree 

% 
(Strongly)

 agree 

Information

   I received sufficient information about the treatment 
approach

- - 100

   I received sufficient information about the expected 
treatment  results 

5.6 - 94.4

Counselor 

  I think the counselor had sufficient expertise 5.6 5.6 88.8

  I can trust the counselor - 16.7 83.3

  The counselor was respectful - 5.6 94.4

    I think the counselor was interested in me and my 
opinion 

- 5.6 94.4

Experienced effect

    Because of the treatment I have made sufficient 
progress

5.6 16.7 77.7

    Because of the treatment I have more control over 
my symptoms 

5.6 11.1 83.3

Other 

  I am satisfied with the online modules 5.6 5.6 88.8

  I think the online program was easy to use - 5.6 94.4

   I think the treatment is the correct approach for  
my symptoms

5.6 11.1 83.3

  I would advise others to follow this treatment 5.6 - 94.4
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clinically significant improvement over time was 72% and 61% for the FACT-
ES and the HFRS problem rating scale, respectively. 

DISCUSSION

The aim of this study was to evaluate the feasibility of an Internet-based 
CBT program (EVA-Online) and to provide preliminary data on its impact on 
overall levels of endocrine symptoms and the impact of HF/NS in women 
who had experienced treatment-induced menopausal symptoms. 

Ninety percent of the patients completed the full program. This contrasts 
strongly with the much lower program completion rate (58%) observed 
in the original EVA trial, in which an in-person group version of the CBT 
program was used [15]. The majority of women were (very) satisfied with 
the program. Comments made by both the women and the counselors 
highlighted the importance of prior screening and information provision 
in order to provide realistic expectations regarding the time and effort 
required by the program, and the need to provide/receive more detailed 
feedback, when necessary. This has led to some additional, minor changes 
in the program. 

The preliminary efficacy data suggest that the Internet-based program 
has a strong positive impact on the overall levels of endocrine symptoms 
and the impact of HF/NS. Over 70% of the participants reported a clinically 
significantly improvement in overall levels of endocrine symptoms and over 
60% in impact of HF/NS. This is in line with findings of the previous studies 
of the, in-person and telephone-based versions of the program [13-16]. 

We would emphasize that these results need to be interpreted with 
caution because of the small sample size, the absence of a control group, 
and the limited follow-up. However, the results were sufficiently promising 
to justify conducting a RCT, which we are currently doing [28]. We expect 
the results of this trial to be available in 2018. 

In conclusion, our findings indicate that EVA-online is a feasible and 
potentially efficacious intervention to reduce endocrine symptoms and the 
impact of HF/NS in women who have experienced premature menopause 
as a result of their treatment for breast cancer. Results of our ongoing 
RCT will provide more definitive information regarding the efficacy of  
this intervention.
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ABSTRACT

Purpose
Menopausal symptoms are common and may be particularly severe in 
younger women who undergo treatment-induced menopause. Medications 
to reduce menopausal symptoms are either contra-indicated or have 
bothersome side effects. Previous studies have demonstrated that face-
to-face cognitive behavioral therapy (CBT) is effective in alleviating 
menopausal symptoms in women with breast cancer. However, compliance 
with face-to-face CBT programs can be problematic. A promising approach 
is to use the Internet to make this form of CBT more accessible and feasible 
for patients. This study is evaluating the efficacy and cost-effectiveness of 
on an Internet-based CBT program, with or without therapist guidance, in 
alleviating or reducing the severity of menopausal symptoms. 

Methods
In a multicenter, randomized controlled trial we are evaluating the efficacy 
of two Internet-based CBT programs in alleviating or reducing the impact 
of menopausal symptoms, and particularly hot flushes and night sweats, 
in breast cancer survivors who have experienced a treatment-induced 
menopause. Secondary outcomes include sexual functioning, sleep quality, 
hot flush frequency, psychological distress and health-related quality of life 
and cost-effectiveness. We will recruit 248 women who will be randomized 
to either a therapist guided or a self-management version of the 6-week 
Internet-based CBT program, or to a usual care, waiting list control group. 
Self-administered questionnaires are completed at baseline (T0), and at 10 
weeks (T1) and 24 weeks (T2) post-randomization. 

Conclusion 
Internet-based CBT is a potentially useful treatment for reducing 
menopausal symptoms in breast cancer survivors. This study will provide 
evidence on the efficacy and cost-effectiveness of such an Internet-based 
CBT program, with or without therapist support. If demonstrated to be 
efficacious and cost-effective, the availability of such structured supportive 
intervention programs will be a welcome addition to standard medical 
treatment offered to cancer patients with treatment-induced menopause.
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INTRODUCTION

Breast cancer is the most common cancer among women worldwide, with 
approximately 1,7 million new cases reported in 2012 [1]. Due to increasing 
numbers of patients with cancer and improving survival rates more interest 
and research has focused on health-related quality of life (HRQOL) of breast 
cancer survivors, including treatment-induced menopausal symptoms [2]. 
Nearly 25% of all women with breast cancer are premenopausal at time 
of diagnosis [3]. Breast cancer treatment, including chemotherapy and 
endocrine treatment induce premature menopause, either by damaging the 
ovaries or altering the uptake of estrogen [4, 5]. Oophorectomy also results 
in surgically induced menopause [6, 7]. 

Premature menopause is a major concern of younger women undergoing 
treatment for breast cancer [8]. Primary menopausal symptoms include hot 
flushes, night sweats, vaginal dryness, decreased libido, dysuria and urinary 
incontinence. Secondary symptoms include insomnia due to night sweats, 
dyspareunia because of vaginal dryness, weight gain, and psychological 
distress [4, 9, 10]. Among these menopausal symptoms, hot flushes are 
considered to be the most disruptive, with prevalence rates between 63% 
and 85% in breast cancer survivors [9, 11-14]. Hot flushes are often more 
severe in women who experience treatment-induced menopause, compared 
to women going through natural menopause [7, 15, 16]. The exact etiology 
of hot flushes is not fully understood. They appear to be the result of a 
dysfunction in the thermoregulatory system via the hypothalamus, due 
to (natural or treatment-induced) changes in estrogen levels. Together 
with changes in the neurotransmitters serotonin and norepinephrine they 
impact the thermoregulatory homeostasis [17-19]. 

Menopausal symptoms are an important source of morbidity and 
discomfort in breast cancer patients and survivors, and they may also 
adversely affect women’s sexual functioning and overall HRQOL [8, 20-
26]. Moreover, menopausal symptoms are an important reason why some 
women discontinue endocrine treatment [27-29]. Many women experiencing 
treatment-induced menopause report unmet needs for information about 
how to manage menopausal symptoms [30].

Menopausal symptoms can be treated medically by either hormone 
replacement therapy (HRT) or non- hormonal treatment modalities 
including clonidine, selective serotonin reuptake inhibitors (SSRI’s) and 
gabapentin [31, 32]. Although highly effective in alleviating menopausal 
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symptoms, HRT is contra-indicated in women with a history of breast 
cancer [33, 34]. Non-hormonal treatments are moderately effective but 
have a range of common and bothersome side-effects [35-39]. Many breast 
cancer survivors with treatment-induced menopause prefer non-medical 
treatments for their menopausal symptoms [14]. 

There is increasing evidence that behavioral interventions have a positive 
impact on symptoms experienced by women with naturally occurring and 
treatment-induced menopause [40-46]. Cognitive behavioral therapy (CBT) 
is the only type of behavioral intervention with level 1 efficacy evidence for 
both women with naturally occurring and treatment-induced menopause. 
Use of CBT has been recommended by the North American Menopause 
Society [47]. 

Hunter and colleagues [48] developed a cognitive model of menopausal 
hot flushes to explain symptom perception, cognitive appraisal, and 
behavioral reactions to symptoms. Based on this model, they developed 
a form of CBT, including relaxation and psycho-education, that focuses 
on the relationships between thoughts, feelings and behavior [49]. Their 
CBT intervention incorporates information about symptoms, monitoring 
and modifying precipitants, relaxation and stress management, cognitive 
restructuring of unhelpful assumptions and automatic thoughts, and 
encouraging helpful behavioral strategies [40]. 

Three randomized controlled trials (RCT’s) have demonstrated the efficacy 
of this CBT program in reducing menopausal complaints in women from 
the general population and in women with menopausal symptoms after 
breast cancer treatment [42-44]. In the study of Ayers and colleagues [42], 
140 women from the general population were randomly assigned to group 
CBT, guided self-help CBT or a no treatment control group. Both CBT groups 
decreased significantly in hot flush and night sweat (HF/NS) problem ratings 
compared to the control group 6 weeks and 6 months after randomization. 
These findings in the general population, however, cannot necessarily be 
generalized to cancer patients. Women who go through natural menopause 
have much greater opportunities to communicate with and relate to their 
same-aged peers who have gone through or are going through menopause. 
Cancer patients distinguish themselves from women who go through natural 
menopause by the severity of their symptoms, and the typically younger age 
at which they experience treatment-induced menopause. 

In the study of Mann et al. [43] 96 breast cancer survivors with problematic 
menopausal HF/NS were randomly assigned to either group CBT or usual 
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care. In this study, women who had received CBT had significantly reduced 
HF/NS problem rating as compared to the control group at 9 weeks and 
at 6 months post-randomization. Our group [44] conducted a 4-group RCT 
(the EVA trial) to evaluate the efficacy of group CBT, physical exercise, 
or a combination of CBT and physical exercise in alleviating treatment-
induced menopausal symptoms in breast cancer survivors, as compared 
to a waiting list control group (WLC) (N=422). All intervention groups 
reported a significant decrease in levels of endocrine symptoms 12 weeks 
and 6 months after randomization, compared to the usual care waiting list 
control group. The two groups that included CBT also reported a significant 
decrease in HF/NS problem rating at 12 weeks and 6 months. However, in 
the RCT of Duijts and colleagues [44], noteworthy problems were observed 
in compliance with the group CBT. More than 50% of women attended less 
than 4 of the 6 CBT sessions. Many women reported scheduling conflicts 
related to work and childcare as the reason for their under-compliance. Per-
protocol analysis suggested that, if compliance rates could be increased, 
the intervention would be even more effective. Many women indicated an 
interest and willingness to undergo a CBT program administered via the 
Internet. This was viewed as a more flexible alternative to face-to-face 
group CBT, and thus is hypothesized to result in increased compliance and 
increased efficacy of the treatment. Further, two-thirds of breast cancer 
patients believe that Internet-based therapy is equally or more likely to 
result in improved physical and mental health, as compared to face-to-face 
therapy [50]. 

A cost-effectiveness analysis (CEA) of the EVA-trial data showed that CBT 
was likely to be the most cost-effective intervention, with incremental cost-
utility ratios of € 22,502 per quality adjusted life year (QALY) for CBT versus 
WLC and € 28,078 / QALY for physical exercise versus WLC [51]. Providing 
CBT via an Internet-based platform, either in a guided or self-managed format 
may further increase the cost-effectiveness of this intervention. 

There is growing evidence that Internet-based CBT is an effective method 
to treat a range of psychosocial problems in both the general population and 
in cancer survivors [52-56]. The overall mean effect size of (ES) of Internet-
based therapy is 0.53 which is comparable to the average ES of traditional 
face-to-face therapy [57, 58]. In general, Internet-based interventions with 
therapist guidance have been found to be more effective then Internet-
based interventions without any therapist guidance [53, 54, 56]. However, 
self-management interventions have clear benefits in terms of accessibility 
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and convenience, and lower costs. For these reasons, increasing attention is 
being paid to optimizing self-management variants of CBT programs and to 
identifying who may benefit most from them [59-62]. For example, it has been 
argued that self-managed interventions are more effective with motivated 
patients who have moderate rather than severe symptoms [63, 64]. 

Self-managed interventions are often associated with low compliance 
rates. However, this can be improved when the self-management 
interventions include prior screening and are part of a ‘closed system’ (i.e. 
not accessible without some form of eligibility check) [59-61]. Under such 
conditions, compliance rates are similar to those found in face-to face 
therapy [60]. There is also evidence that compliance in self-management 
interventions can be further increased by the use of reminders [65-67]. 

This randomized, controlled, multicenter trial, “EVA-Online”, is designed 
to evaluate the efficacy and cost-effectiveness of two Internet-based CBT 
programs, one guided and the other self-managed, to reduce or ameliorate 
treatment-induced menopausal symptoms in women who have had breast 
cancer. We hypothesize that women in both Internet-based CBT groups 
will report a significantly greater reduction in overall levels of menopausal 
symptoms and/or HF/NS problem rating than women in the control group. 
Secondarily, we hypothesize that women in both Internet-based CBT groups 
will report significantly greater improvement in sexual functioning, sleep 
quality, hot flush and night sweats frequency, psychological distress and 
HRQOL than women in the control group. We will also evaluate the relative 
efficacy of self-managed versus guided Internet-based CBT, but this will be 
done in a more descriptive manner, given that the trial is not powered to test 
these differences formally. We are also investigating, in a more exploratory 
manner, the extent to which program compliance serves as a predictor, 
and hot flush beliefs and behavior as mediators of the treatment effects 
on the primary outcomes of interest [68]. Finally, we hypothesize that both 
Internet-based CBT groups have a higher probability of being cost-effective 
compared to the control group. If demonstrated to be efficacious and 
cost-effective, the availability of such structured supportive intervention 
programs will be a welcome addition to standard medical treatment offered 
to cancer survivors with treatment-induced menopause. 
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METHODS

In this trial, patients are randomized to one of three study arms. There are 
two interventions arms, i.e. Internet-based guided CBT and Internet-based 
self-management CBT, and one waiting list control arm. The design of the 
trial and the anticipated flow of the participants are displayed in Figure 
1. This trial protocol (June 25th, 2015, version 2) has been approved by 
the Institutional Review Board (IRB) of the Netherlands Cancer Institute 
(under number NL 53182.031.15), as well as by the review boards of all 
hospitals from which patients are being recruited. Any important protocol 
modifications (not anticipated) will be reported to the IRB and the trail 
registration (clinicaltrials.gov). 

Study sample
The study sample will be composed of 248 women, 50 years of age or 
younger at time of diagnosis, with histologically confirmed primary 
breast cancer (stages: T1 – T4, N0 – N3 and M0). All women will have 
been premenopausal at the time of diagnosis, and will have experienced a 
treatment-induced menopause due to (neo) adjuvant chemotherapy and/
or hormonal therapy and/or oophorectomy. In case of treatment-induced 
menopause due to (neo) adjuvant chemotherapy or oophorectomy, 
treatment should have been completed a minimum of 4 months and a 
maximum of 5 years prior to study entry (with the exception of Herceptin 
use). Women may currently be receiving adjuvant hormonal therapy. All 
women should be disease-free at time of study entry. Potentially eligible 
women are screened for the presence of problematic HF/NS during the 
past 2 months. They must have experienced at least 10 hot flushes or night 
sweats during the past week and these HF/NS should be experienced as 
problematic (as indicated by an average score of 2 or higher on three items 
of the Hot Flush Rating Scale [69]). 

Women are excluded from the study if they lack basic proficiency in 
Dutch, have been treated in the past for another form of cancer (other than 
basal cell carcinoma), have serious overt cognitive or psychiatric problems 
that would preclude them from following the intervention or completing 
the study questionnaires, or have no Internet access. Patients participating 
in concurrent studies or rehabilitation programs focused on the reduction 
of or coping with menopausal symptoms (i.e. relaxation, mindfulness, 
psycho-education and /or CBT) are also excluded. 
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Figure 1. Overview of overall trial design
Abbreviations: CBT, cognitive behavioral therapy; T0, baseline assessment; T1 post-
treatment assessment; T2, follow-up assessment.
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Recruitment and randomization
We are recruiting patients from 13 community and university hospitals in 
the Netherlands. We identify potentially eligible patients through hospital 
registries and the database of the Netherlands Cancer Registry. Potentially 
eligible patients are sent a personalized letter by their treating physician 
informing them about the study and the Internet-based program. Women 
are asked to respond to this invitation by returning either a short screening 
questionnaire (when there is interest in participating), or a postcard 
indicating reasons for declining participation. Non-respondents are sent a 
reminder 2 weeks after the first invitation. 

The women who express interest in the study, but do not meet the 
eligibility criteria receive a personalized letter that explains why they are 
not eligible. When initial eligibility criteria are met, women are contacted by 
telephone to confirm their eligibility, to explain the Internet-based program 
and the RCT, and to confirm their willingness to invest the requisite time 
and effort if they are randomized to either of the two intervention groups. 
A baseline questionnaire and informed consent form are sent to eligible 
and motivated patients. Upon return of both to the study staff, patients 
are randomized to the guided Internet-based CBT group (n = 83) the self-
management Internet-based CBT group (n = 83) or to a usual care, ‘waiting 
list’ control group (n = 82) using the minimization technique [70] with age 
(< 40 years; 40 – 45 years, > 45 years), current endocrine treatment for 
breast cancer (yes; no), time since chemotherapy (< 1 year; 1 – 3 years; 
> 3 years) and current use of non-hormonal treatments for hot flushes 
(antidepressants, clonidine, gabapentin; yes; no) as stratification variables. 
Due to the nature of the study, blinding is not possible. 

Study arms 
All participants randomized to either of the two intervention groups 
receive access to the same Internet-based CBT program. The primary 
focus of the program is on HF/NS, with participants being encouraged 
to develop helpful cognitive and behavioral coping styles. Other problem 
areas, including sexuality, weight gain and stress are also addressed by the 
program. The CBT program, is based on the work of Hunter and colleagues 
[40, 42, 49, 71] and has been tailored for use by breast cancer survivors 
[43, 44]. The program consists of six modules, which preferably should 
be followed in six consecutive weeks (for a description of the program 
see Table 1). Each module contains the following sections: reflection on 
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progress in past week, an introduction, psycho-education, and in-session 
and homework assignments. Video clips of experts (a breast surgeon and 
a sexologist) provide complementary information to that presented in the 
written text. Also incorporated in the program are testimonials (short video 
clips and written text) of women who have gone through treatment-induced 
menopause and who have followed the program. The written text also 
provides examples of how to complete the homework assignments. The six 
modules are presented in a sequential order, wherein each module builds 
upon the previous one. The average estimated time investment is one hour 
a week to complete a module and 30 minutes per day for homework (e.g. 
keeping a daily hot flush/night sweats diary and relaxation exercises). 

Intervention group: guided Internet-based cognitive behavioral 
therapy program 
The women in the guided Internet-based CBT group receive, in addition to 
the online CBT program, a scheduled 30 minute telephone interview prior to 
the start of the program and weekly feedback per email during the course of 
the program. After receiving and reading the weekly feedback, participants 
are given access to the next module. The interview and weekly feedback are 
provided by a trained therapist (medical social worker or psychologist). The 
therapist has access to the participants’ in-session reflection, homework 
assignments and daily hot flush diary. Participants can also contact the 
therapist by email if they have any questions. Monitoring of the integrity of 
the intervention is carried out at regular intervals by the study coordinator. 

Intervention group: self-management Internet-based cognitive 
behavioral therapy program 
The women in the self-management Internet-based CBT group have 
access to the online CBT program as described above and receive weekly 
reminders by email. Participants in this group have access to the entire CBT 
program from time of enrollment forward, but are advised and encouraged 
to follow the program using a weekly schedule for 6 consecutive weeks.

Waiting list control group
Participants in the waiting list control group are offered the opportunity 
to follow the CBT program after completion of the 6-month follow-up 
questionnaire. There are no other behavioral interventions for menopausal 
symptoms available through the participating hospitals, but women in all 
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groups are asked at the follow-up assessments if they engaged in any other 
means to reduce their menopausal symptoms. 

Table 1. Description of program modules 

Module 1 Welcome 
• Introduction to the online program
• Psycho-education about the effect of breast cancer on menopause, menopausal 

symptoms and the influence of relaxation
• In-session assignment: making a schedule for reading the sessions and doing homework
• Homework: keeping a hot flushes and night sweats diary; practicing relaxation techniques

Module 2 Help a hot flush
• Psycho-education about the physiology of HF/NS and the role of thoughts, feelings and 

behaviors
• In-session assignment: recognizing patterns of and triggers for hot flushes; cognitive 

restructuring of unhelpful thoughts
• Homework: as before + monitoring triggers and applying helpful thoughts 

Module 3 From stressing to relaxing 
• Psycho-education about stress, the relationship between stress and hot flushes, cognitive 

and behavioral stress management techniques, relaxation
• In-session assignment: identification of stressful events, usual reaction to stress and goal 

setting to reduce stress
• Homework: as before + implementation of stress goal 

Module 4 Improving sleeping 
• Psycho-education about sleep, sleeping problems and how to improve quality of sleep, 

cognitive and behavioral reactions to sleep problems/night sweats 
• In-session assignment: sleep hygiene questionnaire, goal setting to improve sleep
• Homework: as before + implementation of sleeping goals 

Module 5 My body and sexuality 
• Psycho-education about sexual problems and weight issues, cognitive and behavioral 

precipitants and consequences of sexual problems and weight issues
• In-session assignment: goal setting for sexual problems (if present) and weight issues (if 

present)
• Homework: as before + implementation of goals

Module 6 Keep progressing 
• Psycho-education about the (benefits of) using an action plan 
• In-session assignment: identification of helpful cognitive and/or behavioral strategies 

as discussed/learned throughout each module, goal setting for maintenance plan; 
identification of possible barriers and how to overcome them.

• Homework: as before + implementation of maintenance plan

Abbreviations: HF/NS, hot flushes / night sweats.
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Data Collection
All trial participants complete a battery of self-report questionnaires at 
equivalent points in time: T0 (at baseline prior to randomization), T1 (10 
weeks after randomization) and T2 (6 months after randomization). A 
reminder is sent to participants who do not return the questionnaire within 
one week. If a woman does not complete the questionnaire in the week 
after the reminder, she is contacted by telephone. Every effort is made to 
obtain a final post-intervention assessment for patients who discontinue 
the intervention. Additionally, all women, including those in the control 
group, are asked if, during the period of the study, they had engaged in any 
(other) activities to alleviate their menopausal symptoms (e.g., contacts 
with patient self-help groups, use of Internet resources, alternative 
remedies, etc.).

Study measures 
Sociodemographic and clinical data 
The patients’ age, education, marital status, living situation, work status, 
weight and height, medication use (including alternative medications or 
therapies for menopausal symptoms) and life style variables (e.g. smoking, 
physical activity/exercise) are obtained via the baseline questionnaire. 
Clinical information, including date of diagnosis, tumor characteristics, and 
treatment history are abstracted from the patients’ medical records and 
via self-report. During the follow-up period, participants are asked if they 
had resumed menstruation and whether they had discontinued endocrine 
treatment, if applicable. 

Outcome measures
A detailed description of the outcome measures is provided in Table 2. 
Briefly, the primary outcome measures include standardized self-report 
questionnaires assessing hot flushes and night sweats problem rating 
using the Hot Flush Problem Rating Scale (HFRS [69]), and overall levels 
of menopausal symptoms using the Functional Assessment of Cancer 
Therapy – Endocrine symptom scale (FACT-ES [72]). Secondary outcome 
measures include standardized self-report questionnaires assessing 
sexual functioning (SAQ [73]), sleep quality (GSQS [74]); hot flush and night 
sweats frequency (HFRS [69]), psychological distress (HADS [75, 76]) and 
health-related quality of life (SF-36 Health Survey [77, 78]).
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Mediating and process measures 
Beliefs about hot flushes and night sweats are considered mediators of 
the effect of the CBT program [79]. These are assessed with the Behavior 
Short-Form HFNS Beliefs and Behavior Scale, a 16 item scale that includes 
items from the Hot Flush Beliefs Scale [80] and the Hot Flush Behavior 
Scale [81], (Hunter, personal communication). 

Compliance with the intervention 
Women are asked to indicate the number of CBT program modules they 
completed, the frequency with which they did the homework assignments 
and the total amount of time (in weeks) that they used the program. We are 
also able to monitor the actual use (frequency and duration) of the online 
CBT program through log data. We consider completion of the first three 
modules evidence of an acceptable level of program compliance because 
these are the modules that specifically focus on the primary outcomes. 

Women who do not complete the intervention are asked to indicate their 
reason(s) for discontinuation (e.g., lack of motivation, illness, program 
burden). We assess general self-efficacy, social support and intention to 
complete the program as potential predictors of compliance. General self-
efficacy is measured with the General Self-Efficacy Scale [82]. It includes 10 
items (4 point Likert scale). Social support is assessed by the emotional/
informational support subscale (8 items Cronbach’s alpha 0.96) of the 
Medical Outcome Study- Social Support Scale (MOS-SS [83]). Behavioral 
intention is assessed by three items (5 point Likert scale) derived from the 
Theory of Planned Behavior [84].

Patients’ evaluation of the intervention program
At T1 (immediate post-intervention), women in both intervention groups 
are asked to complete a short questionnaire about their experience with 
the Internet-based CBT program. This will include questions about the 
perceived efficacy of and satisfaction with the program, whether they 
would suggest any changes to the program, and if they would recommend 
it to other women experiencing treatment-induced menopausal symptoms. 
In addition, in an effort to better understand how the program might be 
improved, we will conduct telephone interviews (30 minutes) after the 
T2 assessment with women who indicated on the questionnaire that the 
intervention did not have the desired effect and/or gave the intervention a 
low rating and/or would not recommend the program to others.
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Table 2. Study outcome measures and corresponding questionnaires 

Variable Questionnaire Details 

Primary outcomes

Hot flush/
Night sweats 
problem rating

HFRS • 3 items (subscale), 10 point scale
• Score range: the mean is used, therefore scores 

between 0 – 10; higher scores indicate higher 
problem rating

• Time frame: 1 week
• Test-retest reliability 0.80

Overall level of 
menopausal 
symptoms

FACT-ES • 18 items, 4 point Likert scale
• Score range: 0 – 72; higher scores indicate fewer 

menopausal symptoms 
• Time frame: 1 week
• Cronbach’s alpha: >0.80

Secondary outcomes
Sexual 
functioning

SAQ • 10 items, 4 point Likert scale
• Subscales: pleasure; discomfort; habit
• Score range: pleasure 0 – 18 higher scores indicate 

higher levels of pleasure; discomfort 0 – 6 lower 
scores indicates lower levels of discomfort; habit 0 – 
3; single item (0 ‘less sexual activity than usual’ to 3 
‘much more sexual activity than usual’ 

• Time frame: past month
• Test-retest kappa: 0.50-0.76

Sleep quality GSQS • 14 items, dichotomous (yes/no) scale
• Score range: 0 – 14; higher scores indicate more 

sleep problems
• Time frame: past month 

Hot flush 
frequency

HFRS • 2 items (subscale); open-ended frequency scale 
• Score range: reported average of HF/NS per week 
• Time frame: past week
• Test-retest reliability 0.80

Psychological 
distress

HADS • 14 items, 4-point Likert scale
• Subscales: depression (HADS-D); anxiety (HADS-A)
• Score range: total score 0 – 42; subscale scores 

0 – 21 higher score indicates more psychological 
distress

• Time frame: past week
• Cronbach’s alpha: HADS-D 0.67-0.90; HADS-A 0.68-

0.93

(Continued on following page)
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Table 2. Study outcome measures and corresponding questionnaires (continued)

Variable Questionnaire Details 
Health-related 
quality of life

SF-36 • 36 items, dichotomous and 3- to 6-point Likert scales
• Subscales: physical functioning, role limitations 

due to physical health problems, bodily pain, social 
functioning, general mental health, role limitations 
due to emotional problems, vitality, general health 
perceptions

• Score range: 0- 100* higher score indicates higher 
levels of functioning/well-being

• Time frame: past week
• Cronbach’s alpha: 0.66-0.91 (mean 0.84)
• For the cost-effectiveness analysis we will map the 

SF-36 onto the EuroQol5D to obtain utilities

Abbreviations: FACT-ES, Functional Assessment of Cancer Therapy - Endocrine Symptoms; 
GSQS, Groningen Sleep Quality Scale; HADS, Hospital Anxiety and Depression Scale; HF/NS, 
hot flushes/night sweats; HFRS, Hot Flush Rating Scale; SAQ, Sexual Activity Questionnaire; 
SF-36, Short Form Health Survey.

Cost-effectiveness
We will perform a cost-effectiveness analysis (CEA) using a validated health 
economic model as developed for use earlier in the EVA-trial [51]. The cost-
effectiveness of the Internet-based guided CBT versus the Internet-based 
self-management CBT versus usual care will be expressed as: (1) cost per 
clinically relevant significant reduction on the problem-rating scale of the 
HFRS and the FACT-ES and (2) cost per QALY gained. A change of at least two 
points on the ten-point problem-rating scale of the HFRS, and of 0.5 SD on the 
FACT-ES is considered a relevant improvement [49]. A societal and hospital 
perspective from the Netherlands, plus a 5 year time horizon will be adopted. 
Future costs and effects will be discounted at 4% and 1.5%, respectively, 
according to the Dutch guidelines. A Markov model will be constructed with 
3 mutually exclusive health states: “menopausal symptoms”, “reduction in 
menopausal symptoms”, and “recurrence”. Using a 6-month cycle length, the 
model will simulate the course of events in a hypothetical cohort of 1000 
breast cancer survivors. The “effectiveness” part of the cost-effectiveness 
equation will be based on the FACT-ES and SF-6D. The SF-6D [85], derived 
from the SF-36, will be mapped onto the EuroQol-5D, which will provide 
utilities. With the utilities, the SF-6D allows indirectly generating quality 
adjusted life years (QALYs) to be used in cost-effectiveness analysis.
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For the direct costs, we will ask all women to report at T1 and T2 their 
use of health care services (e.g., GP, medical specialist, paramedical care 
etc.), medication use and workdays lost due to illness. In calculating the 
intervention costs, we will include the time spent by health professionals 
in providing feedback to participants (where applicable), staff training, 
administration, and material costs. Detailed descriptions of the intervention 
will be made to identify specific cost items and corresponding volumes 
of resource use. Subsequently, costs will be calculated by multiplying 
unit prices (or appropriate tariffs) by volumes of use, following the Dutch 
pharmacoeconomics costing guidelines [86].

The indirect costs will be measured by the Friction cost method, which is 
the period over which the production loss is calculated, i.e. the time that an 
employer needs to replace a sick employee. The calculation of the average 
labor costs per working day will be based on the weighted average labor 
costs of full-time and part-time employed persons in the Netherlands [87]. 

Power calculation
The HFRS problem rating scale and the FACT-ES scale score, assessing 
endocrine symptoms, are the primary outcomes on which sample size 
calculations are based. With a total sample of 198 women (66 per group), 
and under the assumption of no interaction, the study will have 80% power 
to detect a 0.5 standard deviation difference (Cohen’s effect size) with a p 
value of 0.05 (two sided test) [88]. We anticipate that this effect size will 
be sufficient to demonstrate the efficacy of the interventions, as the CBT 
group intervention in the EVA-study yielded effect sizes for the primary 
outcomes of approximately 0.5 [44]. We will recruit 248 women into the 
study, to allow for an attrition rate of approximately 20% (i.e. women who 
discontinue participation in the study entirely, including failure to complete 
follow-up questionnaires). Women who discontinue participation in one of 
the intervention groups but complete the follow-up assessments will be 
included in the analysis. 

Statistical analysis
All data will be anonymized prior to final data analysis. The data set will 
not contain any personal identifiers. Only study staff will have access to 
these data.

Analyses will first be performed to evaluate the comparability of the 
intervention groups (guided versus self-management) and control group at 
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baseline in terms of sociodemographic and clinical characteristics. ANOVA 
tests or appropriate non-parametric statistics will be used, depending on the 
level of measurement. If, despite the stratified randomization procedures, 
the groups are found not to be comparable on one more background 
variables, those variables will be employed routinely as covariates in 
subsequent analyses. Questionnaire scores will be calculated according to 
published scoring algorithms. We will compare both intervention groups 
with the control group over time using multilevel procedures with repeated 
measures, using a restricted maximum likelihood (REML) solution to model 
specific contrasts between groups and follow-up assessment [89]. Within 
each multilevel model the control group will be the reference category. For 
the analysis of the secondary outcome measures, appropriate statistical 
adjustments will be made for multiple testing. Differences in mean change 
scores over time between the intervention groups and the control group will 
be accompanied by effect sizes (ES). These effect sizes will be calculated 
using standard statistical procedures. Effect sizes of approximately 0.5 are 
considered clinically significant [90]. All analyses will be conducted on an 
intention to treat (ITT) basis. In addition, per-protocol (PP) analyses will 
be performed (as a secondary analysis) on patients who met criteria for 
minimal compliance with the intervention(s). Supplementary analyses 
will be carried out in which data relating to compliance with the program 
elements will be taken into account. Specifically, we will determine whether 
the level of compliance is associated significantly with the change over time 
in the primary and secondary outcomes. We will also investigate whether 
program effectiveness varies significantly as a function of changes in hot 
flush beliefs and behaviors.

Cost-effectiveness analysis
We will use a Markov model to perform an incremental cost-effectiveness 
and cost-utility analyses. The cost-effectiveness ratio is calculated by 
dividing the difference between the mean total costs of the intervention 
and control groups by the difference in mean primary clinical effects of the 
groups [51]. The incremental cost-utility ratio expresses the additional costs 
of the intervention per quality-adjusted life year (QALY) gained, compared 
to the usual care group. 
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Modeling statistics
State of the art health economic methods will be applied. These include the 
estimation of the degree of uncertainty about each input parameter and 
the use of probabilistic sensitivity analyses. Parameter values will be drawn 
randomly from the assigned distributions, using Monte Carlo simulation 
with 10,000 iterations. The degree of uncertainty will be illustrated by using 
confidence intervals for costs and health effects. Scatter-plots, confidence 
ellipses on cost-effectiveness planes and cost-effectiveness acceptability 
curves will be presented [91-93]. We will use the European informal ceiling 
ratio of €30,000 per QALY [86]. Finally, a budget impact analysis will be 
performed from the perspective of the health care provider.

All study results will be published in peer-reviewed publications and will 
result in a Ph.D. thesis. Authorship eligibility will be based on the Vancouver 
Protocol [94]. Participating patients will receive a lay summary of the results. 

DISCUSSION

A relatively large percentage of young breast cancer survivors experience 
treatment-induced menopausal symptoms, with hot flushes being the most 
common and severe symptom [9, 11-14]. There is a need for effective and 
safe non-medical treatment options for these symptoms. Studies show that, 
both in the general population and among breast cancer survivors, CBT is 
an effective treatment method for alleviating menopausal symptoms when 
provided in a group setting or through guided self-help [42-44, 49]. However, 
compliance can be problematic [44]. A promising approach is to make this 
form of CBT more accessible and feasible for participants by administering 
it via the Internet. In the current trial we are evaluating the efficacy and cost-
effectiveness of Internet-based CBT in alleviating or reducing menopausal 
symptoms and HF/NS problem ratings in younger breast cancer survivors 
who experience treatment-induced menopause. Secondary outcomes 
include sexual functioning, sleep quality, HF/NS frequency, psychological 
distress and overall HRQOL. 

This trial has several notable strengths, including: (1) the randomized 
trial design; (2) the multicenter nature of the trial; (3) the comparison of 
both intervention groups with a waiting- list control group; (4) the use of 
intention-to-treat analysis; (5) the relatively long-term follow-up; and (6) the 
inclusion of a cost-effectiveness evaluation.
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Several limitations of the trial should also be noted. First, it would be 
valuable to compare the Internet-based CBT groups with a face-to-face 
CBT group in order to compare compliance, experience and effectiveness. 
However, recruitment and follow-up proved to be problematic in our 
previous group CBT trial (EVA-study) [44]. Also we consider it important 
to first establish the efficacy of the Internet-based CBT program. Second, 
we anticipate that both intervention groups (guided and self-management) 
will be effective, in comparison with the control group. The trial was 
powered based on the estimated effects of each of the two Internet-based 
CBT interventions in comparison to the control group. It may also be the 
case that one of the two CBT programs is more or less effective than the 
other. One would hope, given the additional costs involved, that the guided 
CBT program would be more efficacious than the self-management CBT 
program. However, if such differences exist, the magnitude of difference 
will likely be smaller than that expected between the CBT programs and 
the control group. In order to detect a smaller difference (effect size) 
when comparing the two variants of the CBT program, we would need a 
substantially larger sample size [88]. Unfortunately, our budget, both in 
terms of financial resources and time, does not allow us to increase the 
sample size. Nevertheless, within the limits of statistical power available 
to us, we will calculate between CBT group differences in both efficacy and 
cost-effectiveness outcomes. Finally, although women in the waiting list 
control group will not be provided with any materials or program elements, 
they might look for other options themselves. However, we do not anticipate 
that this will take place in a structured or systematic way. In any case, at 
each assessment point, women are asked to report any activities that they 
may have undertaken to alleviate their menopausal symptoms. 

In conclusion, given the rate and severity of treatment induced 
menopausal symptoms in breast cancer survivors, there is a need for 
more easily accessible and efficient CBT interventions for these problems. 
If demonstrated to be efficacious and cost-effective, the availability of 
such a structured supportive intervention program will be a welcome 
addition to standard medical treatment offered to breast cancer survivors. 
It is anticipated that such a program will have direct benefit in terms of 
symptom relief and the improvement of patients’ HRQL, while making more 
efficient use of health care resources.
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ABSTRACT 

Purpose
We evaluated the effect of Internet-based cognitive behavioral therapy 
(iCBT), with or without therapist support, on the perceived impact of 
hot flushes and night sweats (HF/NS) and overall levels of menopausal 
symptoms (primary outcomes), and sleep quality, HF/NS frequency, sexual 
functioning, psychological distress and health-related quality of life in breast 
cancer (BC) survivors with treatment-induced menopausal symptoms. 

Methods
We randomly assigned 254 BC survivors to a therapist guided or a self-
managed iCBT group or to a waiting list control group. The six-week iCBT 
program included psycho-education, behavioral monitoring and cognitive 
restructuring. Questionnaires were administered at baseline (T0), and at 10 
weeks (T1) and 24 weeks (T2) post-randomization. We used mixed-effects 
models to compare the intervention groups with the control group over 
time. P-value was set at p < .01. An effect size (ES) of .20 was considered 
small, .50 moderate and clinically significant and .80 large.

Results 
Compared with the control group, the guided and self-managed iCBT groups 
reported a significant decrease in the perceived impact of HF/NS (p < .001; 
ES = .63 and p < .001; ES = .56) and improvement in sleep quality (p < .001; 
ES = .57 and p = .001; ES = .41). The guided group also reported significant 
improvement in overall levels of menopausal symptoms (p = .003; ES = .33), 
and night sweats frequency (p < .001; ES = .64). At longer-term follow-up 
(T2), the effects remained significant, with smaller ES, for the guided group 
on perceived impact of HF/NS and sleep quality, and for the self-managed 
group on overall levels of menopausal symptoms. Additional longer-term 
effects for both intervention groups were found on hot flush frequency. 

Conclusion 
Internet-based CBT, with or without therapist support, has clinically 
significant, salutary effects on the perceived impact and frequency of HF/
NS, overall levels of menopausal symptoms and sleep quality. 
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INTRODUCTION

Adjuvant treatment of breast cancer (BC), including chemotherapy, 
oophorectomy and/or endocrine therapy, can lead to treatment-induced 
menopausal symptoms in (young) BC survivors [1-6] Hot flushes and 
night sweats (HF/NS) are the most prevalent (63% to 85%) and disruptive 
menopausal symptoms[7-13]. Menopausal symptoms not only affect 
women’s daily functioning and health-related quality of life (HRQOL) [4, 8, 
9, 14, 15], but also can result in under-compliance or discontinuation of 
endocrine treatment [16, 17].

Medical treatment of menopausal symptoms, including gabapentin, 
clonidine and selective serotonin reuptake inhibitors are moderately 
effective, but can have bothersome adverse effects [18-22]. In addition, 
many BC survivors prefer a nonmedical approach [7]. Hunter and 
colleagues developed a cognitive behavioral therapy (CBT) program to 
help women to cope with their HF/NS [23-26]. Three randomized controlled 
trials (RCTs) have demonstrated the efficacy of a group-based version of 
this CBT program in decreasing the perceived impact of HF/NS in healthy 
women and BC survivors [27-29]. Positive effects also were observed for 
a self-help version with minimal support (by telephone or face-to-face) in 
women with naturally occurring menopause [27, 30]. However, practical 
issues, including scheduling conflicts and travel distance, may represent 
significant barriers to the successful implementation of (group-based) 
face-to-face CBT programs. Duijts et al. [29] reported that more than 50% 
of BC survivors in a Dutch trial attended less than two-thirds of the planned 
group CBT sessions. 

Internet-based CBT presents a more contemporary and flexible alternative 
to face-to-face sessions, and may result in higher participation rates and 
better compliance. Women who participated in the Duijts et al. [29] trial 
expressed interest in and willingness to participate in such a program 
[29]. Several studies have reported positive effects of guided iCBT on a 
range of psychosocial problems in the general population and in cancer 
survivors [31-36]. Guided iCBT has been reported to be as effective as 
face-to-face CBT [31, 37-39]. Internet-based interventions without therapist 
support often have been associated with lower compliance rates and 
smaller effects than guided interventions [32, 40, 41]. However, because of 
their potential for further increasing reach and decreasing costs, studies 
have been conducted to identify ways (e.g., use of reminders) to improve 
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compliance with and, thus, the efficacy of self-managed Internet-based 
interventions [31, 42-44]. 

We conducted a pilot study to develop, evaluate the feasibility of, and 
generate initial data on the potential efficacy of a guided iCBT program, 
that is based on the model of Hunter and colleagues, [23-26] for alleviating 
menopausal symptoms in BC survivors [45]. The positive results of that 
study led to the current RCT to evaluate the efficacy of an iCBT program, 
with or without therapist support, in women with BC treatment-induced 
menopausal symptoms. We hypothesized that women allocated to the 
iCBT groups would report a greater decrease in the perceived impact of HF/
NS and overall levels of menopausal symptoms than women in the waiting 
list control group. Secondarily, we hypothesized that women allocated to 
the iCBT groups would report a greater improvement in sleep quality, HF/
NS frequency, sexual functioning, psychological distress and HRQOL. No 
direct comparison was planned between the two intervention groups.

METHODS

Research Design and Study Sample
A detailed description of the RCT has been reported elsewhere [46]. Briefly, 
women were eligible if they had histologically confirmed BC, were 50 years 
of age at the time of diagnosis, had undergone chemotherapy and/or an 
oophorectomy (completed at a minimum of 4 months and a maximum of 
5 years before study entry, with the exception of trastuzumab use) and/or 
endocrine treatment (including ongoing use), were disease-free at time of 
study entry, and had experienced treatment-induced problematic HF/NS (as 
indicated by an average score of ≥2 on the problem-rating subscale of the 
Hot Flush Rating Scale [HFRS]; Data Supplement [47]) for at least 2 months, 
with a minimum of 10 HF/NS in the past week. Women were excluded if 
they had a prior diagnosis of another type of cancer (except basal cell 
carcinoma), had serious overt cognitive or psychiatric comorbidity, did not 
speak Dutch, had no Internet access or were participating in concurrent 
studies/rehabilitation programs aimed at alleviating or coping with 
menopausal symptoms. Patients were recruited from 12 community and 
academic hospitals in the Netherlands. The study was approved by the 
Institutional Review Boards of all hospitals.
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Procedure and Timing of Assessments
Potentially eligible patients were identified through hospital registries 
or the Netherlands Cancer Registry. Invitations were sent by the treating 
physicians with an information brochure, a screening questionnaire that 
assessed menopausal status before and after cancer treatment, type 
and timing of cancer treatment, the presence of problematic HF/NS, and 
a response card to indicate, if relevant, reasons for non-participation. 
Subsequently, a member of the research staff screened interested and 
potentially eligible patients by telephone to confirm the presence and 
nature of their HF/NS, their willingness to invest time in the iCBT and final 
eligibility (Figure 1).

Upon return of informed consent and the online baseline questionnaire, 
participants were randomly assigned to the guided or self-managed 
intervention group or a waiting list control group (ratio 1:1:1). Minimization 
techniques [48] were applied using a randomization program (ALEA, 
FormVision, Abcoude, the Netherlands) to create balanced groups with 
respect to age, time since chemotherapy, current endocrine treatment, and 
current use of prescription drugs for HF/NS. Online follow-up assessments 
were administered at 10 weeks (T1) and 24 weeks (T2) postrandomization.

Intervention Groups
Participants in the two intervention groups were given access to the 
same 6-week iCBT program. The focus of the program was on HF/NS, but 
other topics, including stress management and sleep problems also were 
addressed. The program consisted of 6 modules, each including elements 
of self-reflection, psycho-education and assignments (both in-module 
and as homework; Table 1). The participants also had access to a diary 
application to register their HF/NS. Information was provided through 
written texts and video clips presented by experts and BC survivors with 
similar menopausal symptoms. The average estimated time per week to 
complete a module was 1 hour, with an additional 30 minutes per day to 
carry out the relaxation and homework assignments. Weekly reminders 
were sent to promote continued use of the iCBT program.
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Participants in the guided group received a telephone interview before 
the start of the online program and weekly written feedback throughout 
the 6-week period. This feedback was provided by trained medical social 
workers and psychologists with access to the online entries of the women. 
If required, additional contact could take place through a built-in e-mail 
application. Fidelity checks and supervisory meetings were held throughout 
the RCT.

Waiting list Control Group 
Participants randomly assigned to the waiting list control group received 
usual care, which did not include any specific programs or clinical 
pathways for dealing with menopausal symptoms. They were offered the 
opportunity to follow the iCBT program upon completion of the last follow-
up assessment.

Study Measures
Sociodemographic and clinical information was obtained through the 
screening process and the baseline questionnaire. Standardized self-report 
questionnaires were administered to assess the primary and secondary 
outcomes (Appendix Table A1). Primary outcomes included the perceived 
impact of HF/NS (the problem rating subscale of the HFRS [47]), and overall 
levels of menopausal symptoms (the Functional Assessment of Cancer 
Treatment- Endocrine Symptoms; FACT-ES [49]).

Secondary outcomes included sleep quality (Groningen Sleep Quality 
Scale; GSQS [50, 51]), frequency of HF/NS (HFRS frequency subscale [47]), 
sexual functioning (Sexual Activity Questionnaire; SAQ [52]), psychological 
distress (Hospital Anxiety and Depression Scale; HADS [53, 54]) and HRQOL 
(36-item Short Form Health Survey; SF-36 [55, 56]). A slightly modified 
scoring procedure was used for the SAQ to enable sexually inactive women 
to complete the questionnaire.

Compliance rates were calculated on the basis of log data. A module 
was considered completed when the participant closed the session to 
proceed to the next module. Completion of at least the first three modules 
was considered an acceptable (minimal) compliance level because these 
modules cover the core issues of the program.
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Table 1. Description of and access to the Internet-Based CBT 

Module 1: Welcome 
• Introduction to the online program
• Psycho-education about the effect of breast cancer on menopause, menopausal symptoms 

and the positive influence of relaxation techniques
• In-session assignments: making a schedule for reading the sessions and carrying out 

homework
• Homework: keeping a HF/NS diary and practicing relaxation techniques

Module 2: Hot flushes
• Psycho-education about the physiology of HF/NS and the role and interplay of physical 

symptoms, thoughts, feelings and behaviors
• In-session assignments: recognizing patterns of and triggers for hot flushes and cognitive 

restructuring of unhelpful thoughts
• Homework: as before plus monitoring triggers and applying helpful thoughts 

Module 3: From stressing to relaxing 
• Psycho-education about stress, the relationship between stress and hot flushes, and cognitive 

and behavioral stress management techniques 
• In-session assignments: identification of stressful events and usual reactions to stress and 

goal setting to reduce stress
• Homework: as before plus pursuing self-formulated goals to reduce stress 

Module 4: Improving sleep 
• Psycho-education about the influence of night sweats on sleep quality and sleep problems and 

helpful cognitive and behavioral reactions to night sweats/sleep problems
• In-session assignments: sleep hygiene questionnaire and goal setting to improve sleep quality
• Homework: as before plus pursuing self-formulated goals to improve the quality of sleep 

Module 5: My body and sexuality 
• Psycho-education about sexual problems and weight gain, cognitive and behavioral 

precipitants and consequences of sexual problems and weight gain
• In-session assignments: goal setting to reduce sexual problems (if present) and weight (if 

present)
• Homework: as before plus pursuing self-formulated goals (if specified) to reduce sexual 

problems and/or weight 
Module 6: Keep progressing 

• Psycho-education about the benefits of using an action plan 
• In-session assignments: identification of helpful cognitive and/or behavioral techniques as 

discussed/learned throughout each module, goal setting to implement the maintenance plan 
and identification of possible barriers and actions to overcome them

• Homework: as before plus implementing the maintenance plan
Access to and completion of the modules

• Self-management group: access to the entire iCBT program in fixed order from time of 
enrollment forward, but were advised and encouraged to follow the program using a weekly 
schedule for 6 consecutive weeks. The average time to complete the six modules was 5.7 
weeks (SD = 2.23).

• Guided group: access to the entire iCBT program in fixed order, access to the next module after 
weekly feedback of the therapist. The average time to complete the six modules was 6.6 weeks 
(SD = 1.25).

Abbreviations: CBT, cognitive behavioral therapy; HF/NS, hot flushes / night sweats.
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Statistical Analyses
With more than 64 participants per study arm, the study had 80% power 
to detect an effect size (ES) of .50 with a two-tailed p-value set at .05 [57]. 
The X2 test and univariable analysis of variance were used to compare the 
baseline characteristics of the three groups. Scores on the outcomes were 
calculated according to published algorithms. If a participant completed at 
least one half of the items from a subscale, missing items were replaced by 
the average score of the completed items in that same scale.

To model between-group differences in change from baseline to 
follow-up, we used mixed-effects models with a random intercept, an 
autoregressive covariance structure, and a restricted maximum likelihood 
solution, with the control group as reference group [58]. The p-value of 
the omnibus test for overall group-by-time interaction was set at .05. If 
significant, we then evaluated specific contrasts (i.e. differences between 
the control group and the two intervention groups in mean change from 
T0 to T1 and from T0 to T2). We used a p-value of .01 for the specific 
contrasts to minimize the risk of type I errors as a result of multiple testing. 
Group differences over time in mean change scores were accompanied by 
Cohen’s ES. An ES of .20 was considered small, .50 moderate and clinically 
significant and .80 large [57, 59].

At the individual patient level, we determined clinically significant 
improvement for each participant on the basis of a 2-point change (1 
standard deviation [SD]) on the problem rating subscale of the HFRS [27, 28] 
and a 0.5 SD improvement on the FACT-ES [49, 59, 60]. Bonferroni-corrected 
X2 tests were used to compare the percentages of women with clinically 
significant improvement on the HFRS and FACT-ES between groups. All 
analyses were conducted on an intention-to-treat basis.

RESULTS

Patient recruitment took place between September 2015 and March 
2017. Initial invitations were sent to 2,360 women who met the most 
basic eligibility criteria. Thirty-four percent did not respond, and 31.4% 
indicated that they had no interest in participating in the trial. Reasons for 
nonparticipation are shown in the CONSORT diagram (Figure 1).

Of the 812 potentially interested women, 319 did not meet the screening 
criteria primarily because of the frequency and perceived impact of their 
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HF/NS. Of the remaining 493 women, 479 were interviewed by telephone to 
establish final eligibility, and 14 were unreachable. Thirty-seven women were 
excluded and 175 women ultimately declined participation. Two-hundred 
and fifty-four of the remaining 267 women provided written informed 
consent, completed the baseline questionnaire, and were randomly 
assigned to the guided intervention group (n = 85), the self-managed 
intervention group (n = 85), or the control group (n = 84). Completion rates 
of follow-up assessments T1 (n = 242; 95.3%) and T2 (n = 236; 92.9%) did 
not differ significantly among groups. 

The mean age of the study sample was 47.4 years (SD = 5.45 years). 
The majority of participants were in a relationship (85.8%) and employed 
(78%). The average time since diagnosis was 3.1 years (SD = 1.32 years). 
All participants had undergone surgery and most had received radiotherapy 
(77.6%), chemotherapy (93.3%), and/or endocrine treatment (85.4%). At 
the time of study entry, 80.7% of the participants were still undergoing 
endocrine treatment. Fifty-six percent reported having experienced HF/NS 
for a period of 1 to 3 years, and 10.2% indicated that they used prescription 
drugs for their HF/NS. All baseline sociodemographic and clinical 
characteristics were balanced across groups, except surgery type (breast 
conserving versus mastectomy), which was associated only with the social 
functioning subscale of the SF-36, and was adjusted for in the analyses of 
that subscale (Tables 2 and 3).

All six modules of the iCBT program were completed by 85.9% and 62.4% 
of participants in the guided and the self-managed intervention groups, 
respectively. With the minimal compliance rate set at the completion of 
three modules, these percentages were 90.6% for the guided and 78.8% 
for the self-managed intervention groups. Time constraints were the most 
commonly cited reason for low compliance.

Primary Outcomes
Results of the intention-to-treat analyses indicated a significant overall 
group-by-time interaction for the perceived impact of HF/NS (HFRS problem 
rating subscale, p < .001) and overall levels of menopausal symptoms (FACT-
ES, p = .01). Subsequently, the specific contrasts showed that compared to 
the control group, both the guided and self-managed iCBT groups reported 
a clinically and statistically significant short-term decrease in the perceived 
impact of HF/NS (ES = .63 and .56, respectively; both p < .001). The guided 
group also reported a statistically significant, longer-term decrease in the 
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perceived impact of HF/NS (ES 48; p = .002). We also observed a significant 
short-term improvement for the guided group (ES = .33; p = .003) and  
a significant longer-term improvement for the self-managed group  
(ES = .34; p = .006;) in overall levels of menopausal symptoms, compared to 
the control group (Figure 2). 

At the individual patient level, 42.7% of the participants in the guided 
group and 35% in the self-managed group showed a short-term, clinically 
significant improvement (at least a 2-point change) in perceived impact of 
HF/NS compared with 17.5% of the women in the control group (p < .05  
for both). We observed longer-term, clinically significant improvement in 
the perceived impact of HF/NS in 45.6% of participants in the guided group 
and 39.0% in the self-managed group compared with 26.3% in the control 
group (guided vs control p < .05).

For overall levels of menopausal symptoms, the percentages of short-
term clinically significant improvement were 44.4% in the guided group and 
31.3% in the self-managed group compared with 22.5% in the control group 
(guided v control p < .05). In the longer-term, 43.6% of women in the guided 
group, 39.0% in the self-managed group, and 22.5% in the control group 
reported a clinically significant improvement in overall levels of menopausal 
symptoms (guided v control p < .05).

Secondary Outcomes
A significant overall group-by-time interaction was observed for sleep 
quality (Groningen Sleep Quality Scale, p < .001), hot flush frequency (HFRS, 
frequency subscale, p = .019) and night sweats frequency (HFRS, frequency 
subscale, p = .006). The specific contrasts indicated that compared with the 
control group, the guided group had a clinically and statistically significant 
short-term improvement (ES = .57; p < .001) and a significant longer-term 
improvement in sleep quality (ES = .47; p < .001). For the self-managed group, 
we also observed a significant short-term improvement (ES = .41; p = .001) 
in sleep quality.

In addition, both the guided and self-managed groups reported a 
statistically significant longer-term decrease in frequency of hot flushes (ES 
= .48 for both; p = .005 and .006, respectively), and the guided group showed 
a clinically and statistically significant short-term decrease in night sweats 
(ES = .64; p < .001), compared with the control group. No significant overall 
group-by-time interactions were observed for any of the scales that assessed 
sexual functioning (SAQ), psychological distress (HADS), or HRQOL (SF-36).



4

Efficacy

83

DISCUSSION

The results of this RCT support our hypothesis that iCBT, with or without 
therapist support, has a positive effect on the perceived impact of HF/
NS and overall levels of menopausal symptoms. We also found a positive 
effect on sleep quality and frequency of HF/NS. As expected, estimates of 
clinically significant improvement (ES ≥ .50) favored the guided over the 
self-managed group.

As hypothesized, our compliance rates were higher than those reported in 
the Dutch trial that evaluated the efficacy of group-based CBT in BC survivors 
with treatment-induced menopausal symptoms [29]. The compliance 
rates of the guided intervention group (86%) were comparable to those 
reported in both iCBT and face-to-face CBT programs for the treatment 
of psychosocial problems [37, 61]. Although lower compliance rates were 
observed for the completion of all six modules in the self-managed group, a 
large proportion of women completed the first three modules (79%), which 
reflected the a-priori formulated minimally acceptable level of compliance.

Our efficacy results are similar to those of three previous RCTs in which a 
face-to-face CBT program, delivered in group format or as guided self-help, 
was found superior to a control group in reducing the perceived impact of 
HF/NS in healthy women and BC survivors [27-29]. We therefore expect 
that with some modification, the iCBT program could be useful to a broader 
population of women with menopausal symptoms.

The observed strength of our effects and the percentage of women with 
a clinically significant improvement in symptoms over time were lower than 
in two United Kingdom-based trials [27, 28]. Those trials included women 
who had experienced either natural or BC treatment-induced menopausal 
symptoms, whereas in our trial, participation was limited to women whose 
menopausal symptoms were treatment-induced. We suspect that the 
symptoms experienced by women whose menopausal symptoms were 
originally treatment-induced may be more resistant to change than is the 
case with natural menopause [62]. 
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We also calculated patient-level clinically significant improvement as 
determined by a 2-point (1 SD) difference on the HFRS problem rating 
scale because this had been used in previous trials by the authors of the 
HFRS [27, 28]. However, this is a stringent criterion for clinical significance 
compared with the criterion typically used in patient-reported outcome 
assessments (0.5 SD) [59] and may have resulted in an underestimation of 
the percentages of women with clinically significant improvement.

Our trial had several limitations. First, it would have been desirable to 
make a direct comparison between the efficacy of our iCBT with group-
based, face-to-face CBT. Funding and resulting sample size limitations 
prohibited us from doing so. Second, although our results tend to support 
the literature regarding incrementally better compliance rates and stronger 
effects for guided versus self-managed iCBT programs, our sample size per 
group did not allow us to compare these program variants directly [32, 40, 
41]. To do so would have required a much larger sample size (175 patients 
per study arm) to have sufficient power (80%) to detect (realistically) smaller 
between-group differences in key outcomes (ES, .30) [57]. Finally, although 
the ability to compare the results of our trial with those of other types of 
interventions for menopausal symptoms (e.g., medications or acupuncture) 
would be desirable, such a comparison is hampered by the fact that CBT 
is intended primarily to help women cope with their symptoms and, thus, 
lessen the impact of their symptoms (perceived burden) and is evaluated 
in those terms, whereas other treatments are intended primarily to reduce 
the frequency of symptoms. Our study also had a number of important 
strengths, including the RCT design, the multicenter participation, use of 
standardized outcome measures, and the high follow-up rates.

In conclusion, our findings indicate that iCBT, with or without therapist 
support, has a positive effect on the perceived impact of HF/NS, overall 
levels of menopausal symptoms, sleep quality and frequency of HF/NS. 
Although results favored the guided over the self-managed group, this 
advantage should be weighed against the additional costs of the guided 
version of the program. Future analyses are planned to evaluate the cost 
effectiveness of the interventions and to identify patient-related moderating 
factors that enhance or detract from their efficacy.
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Figure 2. Mean values of hot flushes and night sweats (HF/NS) problem rating and overall 
levels of menopausal symptoms. Higher scores on the problem rating subscale of the Hot 
Flush Rating Scale (HFRS) indicate a higher perceived impact of HF/NS. Higher scores on 
the Functional Assessment of Cancer Treatment-Endocrine Symptoms (FACT-ES) indicate 
lower overall levels of menopausal symptoms.
Abbreviations: HF/NS, hot flushes / night sweats; T0, baseline; T1, follow-up assessment at 
10 weeks; T2, follow-up assessment at 24 weeks.
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Appendix: Table A1. Study outcome measures and corresponding questionnaires 

Variable Questionnaire Details Assessment

Primary outcomes

Hot flush/
Night sweats 
problem rating

HFRS • 3 items (subscale), 10 point scale
• Score range: 0 -10 (mean scores are 

used), higher scores indicate higher 
perceived impact

• Time frame: past week
• Test-retest reliability 0.79

Screening, 
T0, T1, T2 

Overall level of 
menopausal 
symptoms

FACT-ES • 18 items, 4 point Likert scale
• Score range: 0 – 72; higher scores 

indicate fewer overall levels of 
menopausal symptoms 

• Time frame: past week
• Cronbach’s alpha: .79

T0, T1, T2

Secondary outcomes

Sexual 
functioning

SAQ • 10 items, 4 point Likert scale
• Subscales: pleasure; discomfort; habit
• Score range: pleasure 0 – 18 higher 

scores indicate higher levels of pleasure; 
discomfort 0 – 6 lower scores indicates 
lower levels of discomfort; habit 0 – 3; 
single item (0 ‘less sexual activity than 
usual’ to 3 ‘much more sexual activity 
than usual’   

• Time frame: past month
• Test-retest kappa: 0.50-0.76

T0, T1, T2

Sleep quality GSQS • 14 items, dichotomous (yes/no) scale
• Score range: 0 – 14; higher scores 

indicate more sleep problems
• Time frame: past month
• Chronbach’s alpha: .90 

T0, T1, T2

Hot flush and 
night sweats 
frequency

HFRS • 2 items  (one for hot flushes and one for 
night sweats) 

• Score range: reported average of hot 
flushes and night sweats per week 

• Time frame: past week
• Test-retest reliability 0.82

T0, T1, T2

(continued on following page)
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Appendix: Table A1. Study outcome measures and corresponding questionnaires 
(Continued)
 
Variable Questionnaire Details Assessment

Psychological 
distress

HADS • 14 items, 4 point Likert scale
• Subscales: depression (HADS-D); anxiety 

(HADS-A)
• Score range: total score 0 – 42; subscale 

scores 0 – 21 higher score indicates 
more psychological distress

• Time frame: past week
• Cronbach’s alpha: HADS-D 0.67-0.90; 

HADS-A 0.68-0.93

T0, T1, T2

Health-
related 
quality of life

SF-36 • 36 items, dichotomous and 3- to 6-point 
Likert scales

• Subscales: physical functioning, role 
limitations due to physical health 
problems, bodily pain, social functioning, 
general mental health, role limitations 
due to emotional problems, vitality, 
general health perceptions

• Score range: 0- 100; higher score 
indicates higher levels of functioning/
well-being

• Time frame: past week
• Cronbach’s alpha: 0.66-0.93 (mean 0.84)

T0, T1, T2

Abbreviations: FACT-ES, Functional Assessment of Cancer Therapy - Endocrine Symptoms; 
GSQS, Groningen Sleep Quality Scale; HADS, Hospital Anxiety and Depression Scale; HF/NS, 
hot flushes/night sweats; HFRS, Hot Flush Rating Scale; SAQ, Sexual Activity Questionnaire; 
SF-36, Short Form Health Survey; T0, baseline; T1, follow-up 1; T2, follow-up 2. 
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ABSTRACT 

Purpose
Internet-based cognitive behavioral therapy (iCBT), with and without 
therapist support, is effective in reducing treatment-induced menopausal 
symptoms and perceived impact of hot flushes and night sweats (HF/NS) 
in breast cancer survivors. The aim of the current study was to evaluate 
the cost-utility, cost-effectiveness, and budget impact of both iCBT formats 
compared to a waiting list control group from the Dutch healthcare 
perspective.

Methods 
A Markov model was constructed with a 5-year time horizon. Costs and 
health outcomes were measured alongside a randomized controlled 
clinical trial and included quality-adjusted life years (QALYs), overall levels 
of menopausal symptoms, and perceived impact of HF/NS. Uncertainty 
was examined using probabilistic and deterministic sensitivity analyses, 
together with a scenario analysis incorporating a different perspective.

Results 
iCBT was slightly more expensive than the waiting list control, but also 
more effective, resulting in incremental cost-utility ratios of € 23,331 / QALY 
and € 11,277 / QALY for the guided and self-managed formats, respectively. 
A significant reduction in overall levels of menopausal symptoms or 
perceived impact of HF/NS resulted in incremental costs between € 1,460 
- € 1,525 for the guided and € 500 - € 753 for the self-managed format. The 
estimated annual budget impact for the Netherlands was € 192,990 for the 
guided and € 74,592 for the self-managed format. 

Conclusion 
Based on the current trial data, the results indicate that both guided and 
self-managed iCBT are cost-effective with a willingness-to-pay threshold 
of well below € 30,000 / QALY. Additionally, self-managed iCBT is the most 
cost-effective strategy and has a lower impact on healthcare budgets.
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INTRODUCTION

Adjuvant treatments for breast cancer (BC), including chemotherapy, 
endocrine therapy, and oophorectomy can lead to treatment-induced 
menopausal symptoms [1, 2]. These symptoms, and in particular hot 
flushes and night sweats (HF/NS), negatively affect health-related quality 
of life (HRQL) [3-5] and cause some women to discontinue their endocrine 
treatments [6, 7]. Although medications such as gabapentin, clonidine, 
and antidepressants are moderately effective in reducing HF/NS, they are 
accompanied by bothersome side effects [8-11]. In contrast, cognitive 
behavioral therapy (CBT) programs are without side effects, are effective, 
and are favored by BC survivors [12-16]. 

CBT programs have often been delivered in group format [14-16]. However, 
BC survivors have reported practical and scheduling barriers to attending 
such group sessions [16]. Therefore, these programs have been translated 
into an online format [17, 18]. Our recent randomized controlled trial (RCT) 
comparing Internet-based CBT (iCBT), with and without therapist support, 
with a waiting list control group demonstrated that women allocated to 
iCBT experienced a greater reduction in overall levels of menopausal 
symptoms and perceived impact of HF/NS. Significant reductions in the 
frequency of HF/NS and improvement in sleep quality were also observed 
[19]. When asked about preferences for a specific format, only a minority 
of women showed a strong preference for guided (16%) or self-managed 
(21%) iCBT. Although the magnitude of the effects favored the guided over 
the self-managed iCBT group, the former is associated with higher costs 
due to the added therapist support. 

The observed differences in effectiveness and costs between the iCBT 
formats and the reality of budget restrictions underscore the need for 
an economic evaluation to assist policymakers in deciding whether to 
allocate healthcare resources to this program. Moreover, it may also guide 
practitioners in choosing which specific format to adopt [20]. Although a 
previous study by Mewes et al. [21] indicated that face-to-face group-based 
CBT was cost-effective, it is unknown whether online delivered CBT will lead 
to favorable cost-effectiveness ratios as well. Moreover, there are no studies 
reporting the budget impact of iCBT for treatment-induced menopausal 
symptoms, commonly used to estimate the impact on national, regional, or 
local health budget plans [22]. 
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The objective of the current study was to evaluate the cost-utility and 
cost-effectiveness of guided and self-managed iCBT compared to a waiting 
list control group in terms of quality-adjusted life years (QALYs) and the 
primary clinical outcomes of the associated RCT (i.e. overall levels of 
menopausal symptoms and perceived impact of HF/NS), incorporating a 
healthcare perspective over a 5-year time period. An additional aim was 
to establish the estimated annual budget impact of implementing guided 
and/or self-managed iCBT in the Netherlands. 

METHODS

Research design and study sample
A detailed description of the design, interventions, and outcomes of the 
RCT is provided elsewhere [18, 19]. Briefly, from 2015 to 2017, an RCT 
was conducted to evaluate the efficacy of iCBT, with and without therapist 
support, for treatment-induced menopausal symptoms in BC survivors. 
Patients were recruited from 12 hospitals in the Netherlands. Upon return 
of the informed consent and the baseline questionnaire (T0), 254 patients 
were randomized to a guided iCBT group, self-managed iCBT group, or a 
waiting list control group. Follow-up assessments were administered at 10 
weeks (T1) and 24 weeks post-randomization (T2). All institutional review 
boards approved the study. 

Intervention and waiting list control group
All women randomized to the intervention groups had access to a 6-week 
iCBT program. A strong emphasis was placed on HF/NS, but other 
symptoms were also addressed. Women in the guided iCBT group received 
an additional telephone intake and weekly online feedback from a therapist. 
The average time-investment per therapist was 3 hours per patient. 
Participants allocated to the waiting list control group received usual care, 
which did not involve any form of care aimed at coping with menopausal 
symptoms. 

Measures
Measurement and valuation of outcomes
HRQOL was assessed using the 36-item Short Form Health Survey (SF-36 
[23, 24]). To obtain utilities, scores on the eight scales were transformed 
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into a single EQ-5D utility score using the mapping algorithm of Ara and 
Brazier [25]. An additional algorithm was used to verify reliability of this 
conversion [26]. The EQ-5D utility scores can range between 0 and 1, with 
higher scores indicating better health. To calculate QALYs, we multiplied 
the derived utility scores with years of life (mortality rates) in the relevant 
health states.

The menopause-specific measures included overall levels of menopausal 
symptoms, as assessed by the Functional Assessment of Cancer 
Treatment-Endocrine Symptoms (FACT-ES [27]), and the perceived impact 
of HF/NS as assessed by the problem rating subscale of the Hot Flush 
Rating Scale (HFRS [28]). A clinically significant improvement was defined 
as a 0.5 standard deviation (SD) improvement for both measures [19, 27, 
29, 30]. 

Measurement and valuation of costs
Costs of the iCBT program were related to the online platform and therapist 
support. The online costs for the guided iCBT program were dependent on 
the number of therapists, irrespective of the number of patients, whereas 
the number of patients determined the online costs for the self-managed 
format. Valuations of the resources used were based on cost information 
provided by two potential providers of iCBT in the Netherlands, and invoices 
obtained during the RCT (e.g. hourly therapist rates). 

Direct healthcare costs were measured during the RCT by the Dutch 
iMTA Medical Consumption Questionnaire (iMCQ [31]). Healthcare costs 
included the average number of visits to a range of healthcare providers 
(general practitioner, medical specialist, psychologist/psychiatrist, social 
worker, physiotherapist, lymphedema therapist, dietitian, and a practitioner 
of complementary alternative medicine). Valuation of visits to healthcare 
providers was based on the Dutch costing manual for economic evaluations 
[32, 33]. Mean per-patient resource use and valuation can be found in Table 
1. Both types of costs (intervention and healthcare utilization) were applied 
in the healthcare perspective. 

Statistical analyses
Markov Model
We adapted a previously developed and validated Markov model in Excel 
(Microsoft, Redmond, WA) in accordance with the Dutch guideline for 
health economic evaluations and international guidelines for modelling 
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(ISPOR-SMDM guidelines) [22, 33, 34]. A Markov model is a stochastic 
approach to modelling different states and the probabilities of transitions 
among them (Appendix A). The following four health states were defined 
in the current study: 1] experience of menopausal symptoms (based on 
inclusion criteria of the RCT); 2] reduction in menopausal symptoms; 3] 
cancer recurrence (local, regional or distant); and 4]death. Transition 
probabilities are displayed in Table 1. The transition probabilities between 
the first two health states were based on the percentage of women with a 
clinically significant improvement per trial arm on the FACT-ES as reported 
by Atema et al. [19]. Transition probabilities for local, regional, and distant 
metastases and corresponding increased mortality rate (MR), using age- 
and sex-specific mortality data, were based on data from Dutch registries 
[35, 36].

A hypothetical cohort of 1000 patients was used in the model with an 
average baseline age of 47, mirroring the mean age of participants at 
the start of the RCT. They were analysed over ten consecutive 6-month 
cycles in which the first cycle reflected the costs and effects of the iCBT 
as derived from the RCT [19]. The 5-year time horizon corresponds to the 
average duration of bothersome vasomotor symptoms of menopause [37]. 
The transition from health state ‘menopausal symptoms’ to ‘reduction 
in menopausal symptoms’ derived from the trial was only applied in the 
first cycle of the model. All other transitions remained applicable during 
consecutive cycles (Appendix A). 

 
Cost-utility analysis
Incremental cost-utility ratios (ICURs) of both formats of the iCBT were 
calculated as follows:

ICUR =
(Costs of the intervention group – costs of the waitlist control group)

(QALYs of the intervention group – QALYs of the waitlist control group)

The diversity of willingness-to-pay (WTP) thresholds among countries 
shows that there is no uniformly accepted value. However, the World Health 
Organization has proposed a WTP threshold of one to three times the 
annual GDP per capita [38, 39]. Therefore, we estimated a WTP ceiling ratio 
of €30,000 per QALY for this study. Effects were discounted at 1.5% and 
costs at 4% annually as recommended by the Dutch costing manual [33]. 
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Cost-effectiveness analysis 
We also performed a cost-effectiveness analysis using the principles of 
number needed to treat (NNT). NNT expresses how many patients, on 
average, need to be treated for one less adverse event or improvement of 
disease to be observed at a specific point in time [40, 41]. To calculate NNT 
and associated costs we used the following formulas:

The incremental costs to treat one patient reflects the costs per person 
of guided or self-managed iCBT over a 5-year period multiplied by the 
NNT to obtain one clinically significant reduction on the FACT-ES or HFRS 
problem rating scale. 

Budget impact analysis
We performed the budget impact analysis (BIA) in accordance with ISPOR 
principles of good practice [22, 42]. The incremental costs were calculated 
using the same assumptions and model that we developed for the cost-
utility analysis. We then multiplied the incremental costs by the target 
population in the Netherlands, which we based on previous studies [35, 43-
45]. We calculated that approximately 20% of the target population (3000 
invasive BC cases in women aged ≤ 50 years) will start to use the iCBT 
program when offered in routine care, which corresponds to 600 patients 
per year in the Netherlands [35]. Therefore, the current BIA reflects the 
annual budget impact on the Dutch healthcare system.

Sensitivity analyses 
We used probabilistic sensitivity analysis (PSA) to estimate the uncertainty 
of the input parameters of the model using 5000 Monte Carlo simulations. 
We used Dirichlet, gamma, and beta distributions to estimate the 
uncertainty around transition probabilities, costs, and utilities, respectively. 
Uncertainty surrounding the ICURs was explored by plotting bootstrapped 
incremental cost-utility pairs on cost-effectiveness planes (CE-planes). A 
summary measure of the joint uncertainty of costs and effects for different 
thresholds was presented using cost-effectiveness acceptability curves 
(CEACs). CEACs indicate the intervention’s probability of being cost-
effective compared with the waiting list control group at different values 
of WTP. Additionally, we examined deterministic one-way sensitivity and 
structural uncertainty by addressing various assumptions regarding the 
model such as the duration of the treatment effects (from 5 to 3 years), 
different healthcare costs, QALYs, and intervention costs. Corresponding 
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parameters were based on the trial data (e.g. standard errors), ranging 
between two extreme yet plausible values. These analyses are displayed in 
tornado diagrams for both guided and self-managed iCBT separately.

We also conducted a scenario analysis in which we calculated cost-utility, 
cost-effectiveness, and budget impact from an intervention perspective by 
using only the intervention costs, meaning that we did not take into account 
healthcare utilization (e.g. general practitioner visits).

RESULTS

Costs and quality adjusted life years
Total intervention costs for guided and self-managed iCBT were € 226 and 
€ 48 per patient, respectively (Table 1). At longer-term follow-up of the RCT, 
healthcare costs were higher in the ‘Reduction in Menopausal’ state as 
compared to the state ‘Menopausal Symptoms’ (Table 1). For a 5-year time 
horizon, total healthcare costs were € 5,315.55, € 5,118.22 and € 4,993.90 
for guided iCBT, self-managed iCBT and the waiting list control group, 
respectively (Table 3). 

The average 5-year QALY score was 4.119, 4.117 and 4.106 for guided 
iCBT, self-managed iCBT, and the waiting list control group, respectively 
(Table 3).

Cost-utility analyses
The results indicated ICURs of € 23,331 / QALY and € 11,277 / QALY for 
guided and self-managed iCBT, respectively (Table 2). Descriptive CEACs and 
iCE planes are displayed in Figure 1 and 2, and described in the ‘sensitivity 
analyses’ section. For the intervention scenario, the ICURs were € 16,399 / 
QALY and € 4,346 / QALY for guided and self-managed iCBT, respectively. 
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Table 1. Input cost parameters in the MARKOV model

Parameters Mean Standard 
error

Distribution Source

Utilities

Menopausal symptoms 0.83 0,013 Beta [19]

Reduction in menopausal symptoms 0.85 0,017 Beta [19]

Recurrence 0.73 0,020 Beta [54]

Transition probabilities

Menopausal symptoms to reduction in 
menopausal symptoms (guided iCBT)

0.44 - Dirichlet [19]

Menopausal symptoms to reduction in 
menopausal symptoms (self-managed iCBT)

0.39 - Dirichlet [19]

Menopausal symptoms to reduction in 
menopausal symptoms (waitlist control group 
iCBT)

0.23 - Dirichlet [19]

To recurrence from either state of 
menopausal symptoms or reduction in 
menopausal symptoms

0.01 - Beta [35]

Recurrence to death 0.04 - Beta [36]

Background mortality (age 47 to 51) 0.0007- 
0.0012

- Fixed

Intervention costs^* -

Online platform costs (guided iCBT) € 12.59 - - Practice 

Online platform costs (self-managed iCBT) € 33.28 - - Practice

Training costs therapists € 9.42 - - Practice

Hourly rate therapist support (in total 3 hours 
needed to support patient)

€ 135.00 - - Practice

Total costs guided iCBT per patient without 
overhead costs

€ 157.01 - - Practice

Total costs self-managed iCBT per patient 
without overhead costs

€ 33.28 - - Practice

Total costs guided iCBT per patient with 44% 
overhead costs

€ 226.09 +/- 20% Gamma Practice

Total costs self-managed iCBT per patient 
with 44% overhead costs

€ 47.92 +/- 20% Gamma Practice

(continued on following page)
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Table 1. Input cost parameters in the MARKOV model (continued)

Health care costs
Health state: menopausal symptoms 

General practitioner € 48.70 +/- 20% Gamma [19, 33]

Medical specialist € 152.00 +/- 20% Gamma [19, 33]

Psychologist or psychiatrist € 35.20 +/- 20% Gamma [19, 33]

Social worker € 3.25 +/- 20% Gamma [19, 33]

Physiotherapist € 207.78 +/- 20% Gamma [19, 33]

Lymphedema therapist € 106.01 +/- 20% Gamma [19, 33]

Dietitian € 18.74 +/- 20% Gamma [19, 33]

Alternative medicine € 8.96 +/- 20% Gamma [19, 33]

Health state: Reduction in menopausal 
symptoms
General practitioner € 45.38 +/- 20% Gamma [19, 33]

Medical specialist € 129.28 +/- 20% Gamma [19, 33]

Psychologist or psychiatrist € 43.37 +/- 20% Gamma [19, 33]

Social worker € 9.47 +/- 20% Gamma [19, 33]

Physiotherapist € 158.05 +/- 20% Gamma [19, 33]

Lymphedema therapist € 93.75 +/- 20% Gamma [19, 33]

Dietitian € 4.99 +/- 20% Gamma [19, 33]

Alternative medicine € 19.11 +/- 20% Gamma [19, 33]

Health state: Recurrence‡

Frist year: in- and outpatient costs € 10,263.00 +/- 20% Gamma [55]

First year: drug costs € 1,918.00 +/- 20% Gamma [55]

Second year: in- and outpatient costs € 2,294.00 +/- 20% Gamma [55]

Second year: drug costs € 65.00 +/- 20% Gamma [55]

Abbreviations: iCBT, Internet-based cognitive behaviour therapy.
^Assumption that 600 patients enrol in iCBT.
*Online platform costs are dependent on the therapists in the guided format, whereas these 
costs are dependent on the number of patients in the self-managed format.
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Table 2. Deterministic incremental cost-utility results and budget impact analyses for the base-
case (FACT-ES)

Costs QALY Incremental 
Costs

Incremental 
QALYs

ICER BIA**

Healthcare perspective

Guided iCBT € 5,315.55 4.119 € 321.65 0.0138 € 23,330.50 € 192,990

Self-managed iCBT € 5,118.22 4.117 € 124.32 0.01102 € 11,277.63 € 74,592

Waiting list control * € 4,993.90 4.106 n/a n/a n/a n/a

Intervention perspective

Guided iCBT € 226.09 4.119 € 226.09 0.0138 € 16,399.45 € 135,654

Self-managed iCBT € 47.92 4.117 € 47.92 0.01102 € 4,346.58 € 28,752

Waiting list control* € 0.00 4.106 n/a n/a n/a n/a

Abbreviations: BIA, budget impact analysis;FACT-ES, Functional Assessment of Cancer Therapy 
- Endocrine Symptoms; iCBT, Internet-based cognitive behavioural therapy; ICER, incremental cost-
utility ratio; QALY, Quality Adjusted Life Year; n/a, not applicable.
*Guided and self-managed interventions are compared with waiting list control group.
**Estimated that 600 patients per year will use the intervention in the Netherlands.

Cost-effectiveness analyses
NNT calculations indicated that relatively fewer patients needed to be treated 
to obtain a significant reduction in menopausal symptoms (FACT-ES) in the 
guided iCBT format compared to the self-managed format (4.74 vs 6.06) 
(Table 3). The associated costs were higher for the guided iCBT than for the 
self-managed iCBT (€ 322 vs € 124). Therefore, total incremental treatment 
costs to obtain a significant decrease in menopausal symptoms were smaller 
for the self-managed format than for the guided (€ 753 vs € 1,525). The same 
trend was observed for the intervention scenario in which incremental costs 
were lower for the self-managed than the guided iCBT (€ 290 vs € 1,072). 

The NNT to accomplish a significant reduction in the perceived impact of 
HF/NS (HFRS problem rating scale) favoured the self-managed iCBT over the 
guided iCBT (4.54 vs 4.02) (Table 3). Again, total incremental costs to obtain 
a significant decrease in the perceived impact of HF/NS were smaller for the 
self-managed iCBT than for the guided iCBT (€ 500 vs € 1460). Results for 
the intervention scenario indicated a similar pattern in which the incremental 
costs for the self-managed iCBT were lower than for the guided format  
(€ 193 vs € 1,026). 
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Budget impact analyses
The budget impact of treating the Dutch target population (assuming 600 
patients) with guided iCBT would result in an annual net increase of € 
192,990 of additional expenditure from the Dutch healthcare budget to the 
target population. The budget impact of self-managed iCBT would result in 
a net increase of € 74,592 (Table 2). Additionally, total health expenditure of 
implementing a 50/50 combination of the guided and self-managed iCBT 
in the Dutch setting would entail an additional cost of € 133,785. Results 
for the intervention scenario indicated a higher 1-year net increase for the 
guided and the self-managed iCBT € 135,654 and €28,752 respectively, and 
a net increase of €49,322 when implementing a combination of the guided 
and self-managed iCBT formats.
 

Table 3. Incremental cost-effectiveness results using NNT

Guided iCBT Self-managed iCBT

Significant reduction on the FACT-ES*

Number needed to treat (NNT) 4.74 6.06

Incremental intervention costs € 226.09 € 47.92

Incremental total costs (total healthcare) € 321.65 € 124.32

Total incremental costs to treat one patient 
(intervention perspective)

€ 1,071.51
€ 290.39

Total incremental costs to treat one patient  
(healthcare perspective)

€ 1,524.62 € 753.38

Significant reduction on the HFRS problem rating scale* 

Number needed to treat (NNT) 4.54 4.02

Incremental intervention costs € 226.09 € 47.92

Incremental total costs (total healthcare) € 321.65 €124.32

Total incremental costs to treat one patient 
(intervention perspective)

€ 1,026.45 € 192.64

Total incremental costs to treat one patient 
(healthcare perspective)

€ 1,460.29 € 499.77

Abbreviations: NNT, number needed to treat; FACT-ES, Functional Assessment of Cancer 
Treatment- Endocrine symptoms; HFRS, Hot Flush Rating Scale.
*Waiting list control group is reference category.
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Sensitivity analyses
The CEACs indicate that guided iCBT has a 60.5% probability of being cost-
effective for a WTP of € 30,000 (Figure 1A). For self-managed iCBT this 
probability is 79.5% (Figure 1B). Moreover, the combined CEAC indicates 
that self-managed iCBT has a 68.9% of being superior over guided iCBT 
and waiting list control with a WTP of € 30,000 (Figure 1C). For the scenario 
analyses (intervention perspective) the probability of cost-effectiveness for 
self-managed and guided iCBT is 88.8% and 72.9%, respectively, when using a 
WTP of € 30,000 (data not shown). The iCE planes resulted in most iterations 
being in the North-East quadrant (around 90%), indicating that both guided 
and self-managed iCBT resulted in higher costs and more QALYs (Figure 2). 
Moreover, the point estimates indicated that it is likely that both self-managed 
and guided iCBT will be below the €30,000/QALY threshold. Results from an 
intervention perspective indicated a similar pattern, with an average probability 
of 92% of being in the North-East quadrant (data not shown). In the sensitivity 
analysis, the parameters of the costs and utilities associated with the states 
‘Menopausal Symptoms’ and ‘Reduction in Menopausal Symptoms’ alongside 
the duration of intervention effects and transition probabilities showed the 
greatest influence on the ICER. The tornado diagrams show the impact of the 
uncertainty per input parameter (Figure 3). 

DISCUSSION

This is the first study to investigate the cost-utility, cost-effectiveness, 
and budget impact of iCBT to alleviate treatment-induced menopausal 
symptoms in BC survivors. The results show that both the guided and self-
managed formats of iCBT are associated with a small gain in QALYs over a 
5-year time horizon, a decrease in menopausal symptoms, and a decrease 
in perceived impact of HF/NS. These improvements were accompanied 
with an increase in costs due to additional intervention and healthcare 
costs. However, analyses showed that ICURs are well below the proposed 
international WTP threshold of € 30,000 / QALY for both formats [39]. The 
probability that the ICERs are considered acceptable ultimately depends on 
the willingness to pay for a clinically significant decrease in menopausal 
symptoms and/or perceived HF/NS. 

Our results indicate that, to accomplish a significant reduction in 
overall levels of menopausal symptoms or perceived impact of HF/NS, an 
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investment between € 1,026 - € 1,525 for the guided and € 193 - € 753 
for the self-managed iCBT format will be necessary (the range reflects 
the perspective, i.e. only intervention costs, or intervention and healthcare 
costs). The annual Dutch budget impact (i.e. treating 600 patients) of 
implementing this program is estimated to be between € 74,592 and € 
192,990 for the guided and between € 28,752 and € 74.592 for the self-
managed iCBT. Additionally, sensitivity analyses showed that self-managed 
iCBT remains cost-effective (below the threshold of € 30,000 / QALY) for all 
variations in input parameters and assumptions, except when utility in the 
state ‘Reduction in Menopausal Symptoms’ decreases to its lower extreme 
value. For guided iCBT, shorter duration of intervention effects, increase 
in costs, decrease in utilities, and decrease in probability of obtaining a 
reduction in menopausal symptoms may result in unacceptable cost-
effectiveness ratios, i.e. around € 35,000 / QALY or even higher ratios when 
utilities decrease unfavorably.

Compared to the economic evaluation of the group-based CBT program 
for alleviating menopausal symptoms in BC survivors [21], we observed 
similar costs per QALY outcomes for the guided format, but a reduction 
of more than € 10,000 / QALY for self-managed iCBT. We also observed 
higher incremental costs per clinically significant reduction in overall levels 
of menopausal symptoms and perceived impact of HF/NS for the guided 
format (+/- € 500), and lower incremental costs per clinically significant 
reduction for the self-managed iCBT, when compared with the group-based 
CBT format [21]. This indicates that an internet-delivered CBT program, 
particularly when self-managed, would be a viable alternative to face-to-
face group sessions, with the added advantage of decreasing practical 
barriers as previously reported that hamper attendance at group sessions 
[16, 21]. In addition, the estimated budget impact is low in comparison to 
the total healthcare costs associated with the treatment of cancer in the 
Netherlands [46]. 

The increase in QALYs observed in our study and that of Mewes et al. [21] 
are relatively small. We believe this to be inherent to the aim of the current 
program, which is not primarily focused on improving overall HRQL, but 
rather on reducing overall levels of menopausal symptoms and perceived 
impact of HF/NS. When using a generic indicator of HRQL such as the SF-
36, important gains in more specific domains are often missed due to the 
lack of responsiveness of the instrument [47], hence explaining the results 
from the deterministic sensitivity analysis. Therefore, cost-utility analyses 
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Fig. 3 Tornado diagrams. This figure presents several univariate sensitivity analyses 
for both guided and self-managed iCBT. Parameters are ranked according to impact on 
incremental cost-utility ratio (ICUR). Results show that the utility attributed to the states 
‘Reduction in Menopausal Symptoms (MS)’ and ‘Menopausal Symptoms’, the effect of 
the intervention lasting shorter/longer, transition probabilities, and the costs of states 
‘Reduction in Menopausal Symptoms’ and ‘Menopausal Symptoms’ affect the ICUR the 
most. Moreover, self-managed iCBT seems to be more resistant to univariate differences in 
the model compared to guided iCBT.
Abbreviations: iCBT, Internet-based cognitive behavioral therapy; ICUR, incremental cost 
utility ratio; MS, menopausal symptoms; QALY(s), quality adjusted life year(s). 
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should be supplemented by cost-effectiveness analyses in which the cost 
per condition-specific outcome are measured and taken into account in 
reimbursement decisions. Moreover, we encourage the development and 
testing of condition-specific preference-based instruments which can be 
used within the QALY framework [47]. 

Based on our findings, we would recommend implementing the iCBT 
program according to a stepped care approach [48] in which the self-
managed program serves as the primary treatment option. Dependent 
on available budgets, patient preferences and support needs, the iCBT 
program could be supplemented by therapist support. To keep the related 
costs of this guided format to a minimum, it is advisable to centralize the 
program within a limited number of treatment centers and have a relatively 
limited number of trained therapists. Future research is needed to be able 
to predict which women will benefit most from which format. Finally, as 
many BC survivors report a range of (interrelated) - psychosocial and 
physical problems [49-51], we would recommend efforts to combine and 
integrate various iCBT interventions (e.g., for cancer related fatigue, sleep 
problems, etc.) to better serve BC survivors and possibly reduce overall 
costs of psychosocial care in oncology settings. 

This study has some limitations that should be noted. First, due to a lack 
of data, we did not include costs related to medication uptake. However, 
based on Mewes and colleagues [21], we expect these costs to be relatively 
low and similar across the intervention and control group. Second, we 
assessed healthcare consumption via generic questions that did not inquire 
specifically about the reason for utilization. It is likely that the differences 
in healthcare costs may not so much reflect the costs associated with 
the different formats of the iCBT program, but rather other factors. Third, 
there is increasing interest in conducting economic evaluations from a 
societal perspective, including costs associated with, among other things, 
productivity loss [52, 53]. While we had planned to include this perspective, 
it was evident to us that the productivity losses that were found during 
the trial could not be attributed to menopausal symptoms, but mainly to 
comorbid health conditions with which many BC survivors are faced. This 
study also had noteworthy strengths. These included the RCT design, 
multicenter participation, high response rates, including both a healthcare 
and intervention perspective, evaluating both cost-utility, cost-effectiveness 
and budget impact, and incorporating the intervention specific endpoints.
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This economic evaluation of guided and self-managed iCBT supports 
its cost-effectiveness in three respects. First, the cost-utility analysis 
indicates a cost per QALY well below frequently used thresholds. Second, 
the cost to obtain a clinically relevant reduction of menopausal symptoms 
and/or perceived impact of HF/NS is modest for both formats. Third, the 
budget impact of both programs is negligible when compared to the total 
healthcare expenditure for treating cancer in the Netherlands. Additionally, 
while treatment effects were only slightly greater in the guided format, the 
self-managed format was associated with substantially lower costs and 
more stable results when testing various assumptions and/or parameters 
in sensitivity analyses. Taken together, our results tend to favor the self-
managed version of the iCBT program over the guided format, and thus we 
would favor a stepped care approach in which the self-managed version of 
the program is the default option, with the guided version being reserved for 
those situations where women have a strong preference for such support 
and where sufficient funding is available for the additional costs involved. 
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Appendix A. Schematic representation of the model structure

Abbreviations
Costs associated with health states
cMenSympt: costs of group with menopausal symptoms
cRed: costs of group with a clinically significant reduction
cRecuccernce1st: costs of Breast Cancer recurrence in the first year
cRecuccernce2nd*: costs of Breast Cancer recurrence in the second year
cDeath: costs of death 
 
State change probabilities
pSympRedWithout: probability of a clinically significant reduction on FACT-ES for self-
managed iCBT
pSympRedWith: probability of a clinically significant reduction on FACT-ES for guided iCBT
pSympRedWaitlist: probability of a clinically significant reduction on FACT-ES for waitlist 
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ToRec: probability of going to recurrence
GenMR: general mortality rate
MRBreastCancer: mortality rate breast cancer 
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ABSTRACT

Purpose 
Results from our recently conducted randomized controlled trial (RCT) 
indicated that Internet-based cognitive behavioral therapy (iCBT), with or 
without therapist support, is effective in reducing the perceived impact of 
hot flushes and night sweats (HF/NS) and overall levels of menopausal 
symptoms in breast cancer survivors with treatment-induced menopausal 
symptoms. The objective of this study was to identify potential moderators 
and mediators of these treatment effects. 

Methods
We used data of 235 women and compared the iCBT groups combined 
(n=156) with the control group (n=79). Bootstrapped multiple regression 
analyses with interaction terms (group x potential moderator) or indirect 
effects (mediation pathway) were conducted. Main outcome measures: 
Reductions in perceived impact of HF/NS and overall levels of menopausal 
symptoms. 

Results
Women with lower educational levels benefited most from the iCBT. 
Age, time since diagnosis, current endocrine treatment, oophorectomy, 
frequency of HF/NS, and psychological distress did not moderate the 
treatment effects. Factors that mediated treatment effects were the 
development of healthier beliefs about experiencing hot flushes in a social 
context, about the impact of night sweats on sleep and daily functioning, 
and about the ability to control and cope with hot flushes. The acquisition 
of behavioral coping strategies and decreased psychological distress did 
not mediate treatment effects.

Conclusion
The results suggest that women with lower educational levels may benefit 
most from the current iCBT program, with or without therapist support. 
The development of healthier HF/NS beliefs contribute significantly to the 
observed positive effect of iCBT on menopausal symptom burden. 
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INTRODUCTION

Many young breast cancer (BC) survivors are confronted with menopausal 
symptoms caused by their BC treatment [1]. The most prevalent and 
disruptive menopausal symptoms are hot flushes and night sweats (HF/
NS) which negatively affect health-related quality of life (HRQOL), and can 
result in women discontinuing their endocrine treatment [2-5]. A cognitive 
behavioral therapy (CBT) program was developed by Hunter and colleagues 
to help women cope with these HF/NS [6, 7]. Four randomized controlled 
trials (RCTs) have provided evidence of the efficacy of this program, 
delivered in groups or in self-help or guided self-help format, in reducing 
the perceived impact of HF/NS in healthy women (MENOS2 trial, MENOS@
work trial) [8, 9] and in BC survivors (MENOS1 trial and EVA trial) [10, 11]. 
To increase compliance in the Dutch setting [11] we translated the program 
into an Internet-based format [12]. We recently evaluated this Internet-
based CBT program (iCBT) in an RCT and found that both guided and self-
managed versions significantly improved the perceived impact of HF/NS, 
overall levels of menopausal symptoms, sleep quality, and the frequency 
of HF/NS when compared to a waiting list control group [13]. Moreover, 
the level of compliance was much higher compared to that observed in the 
earlier, group-based trial [11]. 

Because individuals may differ in their response to interventions, it is 
important to gain insight into characteristics that moderate treatment 
effects, and thus identify those who will benefit most from an intervention 
[14]. Two studies have investigated the potential moderators and mediators 
of the positive effects of the CBT program in the MENOS1 and 2 trials, 
Although Norton et al. [15] did not identify any demographic or psychosocial 
moderators in their study among healthy women with menopausal 
symptoms, Chilcot et al. [16] found that BC survivors who did not undergo 
chemotherapy, who had higher levels of psychological distress at baseline, 
and who were non-white benefited most from the CBT. Other studies have 
identified additional moderators of the effects of psychosocial interventions 
[17-19]. For example, a meta-analysis using individual cancer patient 
data from 22 RCTs found that younger patients and patients who had 
undergone chemotherapy and/or surgery benefited most from psychosocial 
interventions [17]. Results from two other RCTs evaluating the efficacy of 
CBT for chronic pain or iCBT for sleep problems reported that more highly 
educated patients benefited most from the interventions [18, 19]. 



132

Chapter 6 

Understanding the therapeutic change mechanisms responsible for 
treatment effects (i.e. mediators) provides valuable information for theory 
testing and further refinement of an intervention [14]. The proposed change 
mechanisms of our iCBT for women with menopausal symptoms reflect 
the general change mechanisms of CBT, i.e. changing maladaptive beliefs 
(cognitions) and behaviors. More specifically, our iCBT program targets 
three types of negative beliefs: the belief that hot flushes are embarrassing 
and that others will judge you when you experience hot flushes in a social 
context, the belief that you cannot influence the extent to which night sweats 
impact negatively on sleep and daily functioning and the belief that you are 
unable to cope or control hot flushes [20]. Additionally, the iCBT teaches 
two behavioral strategies: 1) ways to accept, ignore and/or use humor to 
cope with hot flushes (positive coping behavior) and 2) ways to remain in 
social situations even in the presence of HF/NS (avoidance behavior) [21, 
22]. The iCBT also aims to reduce psychological distress, as psychological 
distress negatively affects the perception and the frequency of hot 
flushes [22]. Chilcot et al. [16] found that, among BC survivors, changing 
all three unhelpful beliefs about HF/NS, improving sleep, and decreasing 
psychological distress mediated the treatment effects of CBT on HF/NS. 
Norton and colleagues [15] replicated these findings, in part, reporting 
that changes in beliefs about coping and control over hot flushes, and 
about the impact of night sweats on sleep and daily functioning, mediated 
improvements in HF/NS following CBT. In both studies, the beliefs that one 
is able to control and cope effectively with hot flushes was identified as the 
main mediator of the treatment effects [15, 16]. 

The objective of the current study was to determine which of the 
hypothesized variables actually moderate and mediate the effects of our 
iCBT program among BC survivors who have experienced treatment-
induced menopausal symptoms. 

METHODS

Research design and study sample
A detailed description of the design of the RCT has been reported elsewhere 
[23]. Briefly, from 2015 to 2017, we conducted an RCT to evaluate the 
efficacy of iCBT, with and without therapist support, in reducing treatment-
induced menopausal symptom burden in BC survivors. Patients were 
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recruited from 12 hospitals in the Netherlands. Following provision of the 
informed consent and completion of a baseline questionnaire (T0), 254 
patients were randomized to guided iCBT, self-managed iCBT, or a waiting 
list (control group). 

Women randomized to either of the two interventions had access to 
a six-week iCBT program. A strong emphasis was placed on HF/NS, but 
other related problems were also addressed (e.g. sleep, stress). The level 
of literacy for the program was set at B1, making it comprehensible for at 
least 80% of the population [24]. Women in the guided iCBT group received 
an additional telephone intake and weekly online feedback from a therapist. 
Participants allocated to the control group received usual care, which did 
not involve any form of care aimed at coping with menopausal symptoms. 

Follow-up assessments were at 10 weeks (short-term, T1) and 24 weeks 
post-randomization (longer-term, T2). All institutional review boards of the 
participating centers approved the study. Data from 235 women (156 in the 
intervention groups and 79 patients in the control group) who completed all 
assessments were used for the current analysis.

Measures
Patient sociodemographic and clinical characteristics were assessed at 
baseline and included, among others, age, educational level and type of BC 
treatment.

 
Outcome variables
The perceived impact of HF/NS was assessed by the problem rating 
subscale of the Hot Flush Rating Scale (HFRS [25]). Additionally, the 
overall levels of menopausal symptoms was assessed with the Functional 
Assessment of Cancer Treatment-Endocrine Symptoms questionnaire 
(FACT-ES [26]). 

Potential moderators
The choice of potential moderators was based on, but not limited to previous 
literature [15-19] and included age, education, time since diagnosis, current 
endocrine treatment, past oophorectomy, baseline frequency of hot flushes 
and night sweats as assessed by the HFRS frequency subscales [25], and 
baseline levels of psychological distress as assessed by the Hospital 
Anxiety and Depression Scale (HADS [27]).
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Potential mediators
The choice of potential mediators was based on the cognitive model of 
Hunter et al. and related studies [15, 16, 22]. The HF/NS Beliefs and Behavior 
Scale – Short Form was used to assess HF/NS beliefs and behaviors, 
organized into three belief subscales and two behavior subscales. It 
includes items from the Hot Flush Beliefs Scale [20] and the Hot Flush 
Behavior Scale [21] and is included in a Supplementary File. Psychological 
distress was assessed with the HADS [27]. 

Statistical analyses
Scale scores were calculated according to published scoring algorithms. 
Missing values were replaced by the average score of the completed 
items if at least 50% of the items in that scale were completed. Since the 
observed differences in the efficacy of the guided and self-managed iCBT 
groups were relatively small, and to increase statistical power, these groups 
were combined for the analyses [13]. 

We used the PROCESS Macro developed by Hayes [28] to conduct 
path analyses in which ordinary least squares regression-based models 
are constructed. A bootstrapping method was used to calculate 99% 
confidence intervals of the conditional effect in the moderation model and 
the indirect effect in the mediation model. 

For the moderation analyses, a regression-based model was constructed 
for each potential moderator separately in order to estimate the conditional 
(interaction) effect. Each model included the change score (T0 - T2) for 
perceived impact of HF/NS or for overall levels of menopausal symptoms 
as the dependent variable, the main effects of group (intervention versus 
control) and moderator, and a group by moderator interaction effect. 
Variables that significantly moderated the relationship between group 
allocation and change in perceived impact of HF/NS or overall levels of 
menopausal symptoms were adjusted for in the mediation analysis. 

Prior to the mediation analysis, we used Student’s t-tests to examine 
whether changes between baseline to short-term follow-up (T0 - T1) in 
HF/NS beliefs and behaviors and psychological distress were significantly 
different between the intervention and the control group. Subsequently, 
regression-based models were constructed to estimate the indirect effect 
of each potential mediator separately. Each model included the change 
score (T0 - T2) of perceived impact of HF/NS or overall levels of menopausal 
symptoms as the dependent variable, the change score between T0 - T1 
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of the potential mediator and group. We calculated partially standardized 
effects, which express the indirect effect relative to the standard deviation 
of the dependent variable [28]. All analyses were conducted in SPSS 
version 22. 

RESULTS

Sample characteristics
Sociodemographic, clinical and menopause-related characteristics of the 
study sample are shown in Table 1. The mean age of the women was 47.5 
years (standard deviation (SD) = 5.4) and 45.5% had completed college or 
university. The average time since BC diagnosis was 3.1 years (SD = 1.4) 
and the majority had received chemotherapy (94%) and was still undergoing 
endocrine treatment (82%). At baseline, women experienced, on average, 
50.2 hot flushes (SD = 39.0) and 18.1 night sweats (SD = 13.4) per week. 
The mean baseline problem rating score was 4.9 (SD = 1.9) for HF/NS, and 
50.7 (SD = 8.7) for overall levels of menopausal symptoms. All baseline 
characteristics were balanced across groups.

Moderation analyses 
Results of the interaction analyses are shown in Table 2. Only educational 
level significantly moderated the relationship between group allocation 
and changes in perceived impact of HF/NS ((interaction effect (estimate) 
= 1.38, 99% CI = 0.05–2.71)). That is, patients who completed secondary or 
vocational education showed a significantly greater decrease in perceived 
impact of HF/NS (unstandardized regression coefficient (B = -1.49, 99% CI 
= -2.39– -0.59) compared to women who completed college or university 
(B = -0.11, 99% CI = -1.10–0.84) (See Figure 1). We did not observe any 
moderating effects of age, time since diagnosis, current endocrine 
treatment, past oophorectomy, frequency of hot flushes or night sweats, 
and psychological distress.
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Table 1. Sociodemographic, clinical and menopause-related characteristics 

All patients
(n = 235)

iCBT patients*
(n = 156)

Control patients
(n = 79)

Age, mean years (SD) 47.50  (5.36) 47.70  (5.24) 47.02  (5.61)

Education, n (%)

  High school & vocational education 128 (54.5%) 85 (54.5%) 43 (54.4%)

  College/university 107 (45.5%) 71 (45.5%) 36 (45.6%)

Time since diagnosis, mean years (SD) 3.10  (1.39) 3.13  (1.42) 3.04  (1.35)

Chemotherapy

Endocrine therapy: current use, n (%) 193 (82.1%) 128 (82.1%) 65 (82.3%)

Oophorectomy, n (%) 43 (18.3%) 28 (17.9%) 15 (19.0%)

Chemotherapy, n (%) 221 (94.0) 148 (94.9) 73 (92.4)

Prescribed medication for HF/NS 26 (11.1) 15 ( 9.6) 11 (13.9)

Hot flush frequency per week, mean (SD) 50.22  (39.02) 51.78  (40.33) 47.14  (36.36)

Night sweats frequency per week, mean (SD) 18.07  (13.38) 18.02  (13.02) 18.16  (14.15)

Perceived impact of HF/NS, mean (SD)† 4.87 (1.86) 4.97 (1.81) 4.67 (1.94)

Overall levels of menopausal symptoms, 
mean (SD)†† 50.67 (8.72) 50.96 (9.01) 50.12 (8.15)

Abbreviations: iCBT, Internet-based cognitive behavioral therapy; n, number; SD, standard deviation.
* ‘iCBT patients’ include all women allocated to the guided or self-managed iCBT group.
† Score range: 0 – 10, with higher scores reflecting a higher perceived impact of HF/NS.
†† Score range: 0 – 72, with higher scores reflecting lower overall levels of menopausal symptoms.
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Figure 1. Improvements from baseline to longer-term follow-up in perceived impact of Hot 
flushes / night sweats (HFRS problem rating scale), stratified by educational level. 
Abbreviations: HFRS, Hot Flush Rating Scale.

Table 2. Interaction effects of potential moderator variables with treatment group on longer-term 
follow-up changes in perceived impact of HF/NS (HFRS problem rating scale) and overall levels of 
menopausal symptoms (FACT-ES)

Perceived impact of HF/NS Overall levels of menopausal 
symptoms

Potential Moderator Estimate (99% CI) p Estimate (99% CI) p

Age -0.06 (-0.18 – 0.07) .22 0.22 (-0.23 – 0.67) .20

Educational level 
   (high school/ vocational* vs 

college/  university)
1.38 ( 0.05 – 2.71) <.01 -4.84 (-9.74 – 0.06) .01

Time since diagnosis 
  (<3 years* vs ≥3 years)

0.14 (-1.21 – 1.49) .79 1.69 (-3.23 – 6.61) .37

Current endocrine treatment 
  (no* vs yes)

-0.16 (-1.92 – 1.60) .82 1.23 (-2.75 – 5.20) .54

Oophorectomy 
  (no* vs yes)

0.17 (-1.57 – 1.90) .80 -0.63 (-7.01 – 5.76) .80

Hot flush frequency 0.01 (-0.02 – 0.02) .44 -0.01 (-0.07 – 0.06) .75

Night sweats frequency -0.03 (-0.08 – 0.02) .10 0.15 (0.02 – 0.33) .03

Psychological distress 0 (-0.11 – 0.10) .95 0.12 (-0.25 – 0.50) .40

Note: Bold font indicates significant moderation effect at p < .01.
Abbreviations: CI, confidence interval; FACT-ES, Functional Assessment of Cancer Treatment- Endocrine 
symptoms; HF/NS, hot flushes / night sweats; HFRS, Hot Flush Rating Scale. 
* indicates reference category.
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Mediation analyses 
Patients in the iCBT groups reported significantly greater improvement 
(T0 - T1) on all three belief scales, i.e. beliefs about hot flushes in a social 
context (mean difference = 0.35, 99% CI = 0.02–0.67), beliefs about night 
sweats and sleep (mean difference = 0.38, 99% CI = 0.02–0.73), and beliefs 
about coping/control (mean difference = -0.54, 99% CI = -0.87– -0.22) 
compared to the control group. Patients allocated to the iCBT groups also 
reported significantly greater improvement (T0 - T1) in effective coping 
behavior (mean difference = 0.45, 99% CI = -0.76– -0.14) as compared to 
the control group (Table 3). No significant group differences were observed 
for avoidance behavior or psychological distress. 

Results from the mediation analyses (Table 4) indicated that changes 
in beliefs about hot flushes in a social context and beliefs about coping/
control significantly mediated the relationship between group allocation 
and changes in perceived impact of HF/NS ((partially standardized indirect 
effect (estimate) = 0.10, 99% CI = 0.01–0.24; estimate = 0.19, 99% CI = 
0.07–0.39, respectively)) and between group allocation and changes in 
menopausal symptoms (estimate = 0.07, 99% CI = 0.00–0.19; estimate = 
0.17, 99% CI = 0.04–0.35, respectively). This indicates that the development 
of healthier beliefs about hot flushes in a social context and beliefs about 
one’s ability to control and cope effectively with hot flushes contribute 
to lower perceived impact of HF/NS and reduced menopausal symptom 
burden in the iCBT groups. Beliefs about coping/control had the largest 
mediating effect in the individual mediation models. That is, improvement 
in beliefs about one’s ability to cope effectively with hot flushes accounted 
for the largest percentage (43%) of the total treatment effect for perceived 
impact of HF/NS and overall levels of menopausal symptoms. 

We found that changes in beliefs about night sweats and sleep also 
mediated the relationship between group allocation and changes in 
perceived impact of HF/NS (estimate = 0.09, 99% CI = -0.21– -0.01), 
indicating that the development of healthier beliefs about one’s ability to 
reduce the impact of night sweats on sleep and daily functioning contribute 
to a lower perceived impact of HF/NS in the iCBT groups. We did not find 
any mediating effects of changes in positive coping behavior, avoidance 
behavior, or psychological distress. 

We conducted additional analyses correcting for potential confounding 
effects of educational level. These analyses did not alter the results as 
reported above (data not shown). 
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Table 3. Between-group changes in mean change from baseline and short-term follow -up 
scores on potential mediators of treatment effects 

T0 T1
Between-group 

difference T0-T1

Potential mediator N Mean (SD) N Mean (SD)
Mean 

change (SE) p

Beliefs about hot flushes in a social context†

  All intervention patients 156 1.91 (1.18) 154 1.21 (1.12) 0.35 (0.13) <.01

  Control group 79 1.84 (1.27) 79 1.49 (1.19)

Beliefs about night sweats and sleep†

  All intervention patients 156 1.09 (1.09) 154 1.70 (1.03) 0.38 (0.12) <.01

  Control group 78 1.06 (1.06) 79 2.01 (0.99)

Beliefs about coping/control*

  All intervention patients 156 3.02 (0.97) 154 3.81 (0.86) -0.54 (0.13) <.001

  Control group 79 3.14 (1.08) 79 3.38 (0.95)

Positive coping behavior*

  All intervention patients 156 3.42 (0.94) 153 3.89 (0.73)  -0.45 (0.11) <.001

  Control group 79 3.60 (0.86) 79 3.62 (0.84)

Avoidance behavior†

  All intervention patients 156 .79 (0.89) 153 .59 (0.84) 0.17 (0.10) .08

  Control group 79 .79 (0.89) 79 .76 (0.97)

Psychological distress‡

  All intervention patients 156 11.16 (6.94) 156 6.39 (0.52) 1.00 (0.63) .11

  Control group 79 11.17 (6.43) 79 6.50 (0.73)

Note: bold font indicates significant between group differences at p < .01.
Abbreviations: N, number; SD, standard deviation, SE, standard error; T0, baseline assessment; T1, 
short-term follow-up assessment.
† scale range: 0 – 5, higher scores reflect more negative beliefs and behaviors.
* scale range: 0 – 5, higher scores reflect more positive beliefs and behaviors.
‡ scale range: 0 – 42, higher scores reflect more psychological distress.
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DISCUSSION

The aim of the current study was to identify patient characteristics 
that moderate, and therapeutic change mechanisms that mediate the 
beneficial effects of iCBT on treatment-induced menopausal symptoms in 
BC survivors [13]. Our results indicate that women with a high school or 
vocational training degree in the iCBT group improved more in perceived 

Table 4. Indirect effects of potential mediators of treatment effects on baseline to longer-term 
follow-up changes in perceived impact of HF/NS (HFRS problem rating scale) and overall levels of 
menopausal symptoms (FACT-ES)

Perceived impact of HF/NS Overall levels of menopausal 
symptoms 

Estimate (99% CI) % of total 
effect 

explained 
by mediator

Estimate (99% CI) % of total 
effect 

explained 
by mediator

Total treatment effect#

-0.85 (0.34 – 1.37) 2.73   (0.26 – 5.20)

Indirect effect of treatment through beliefs and behaviors†

   Beliefs about hot 
flushes in a social 
context

-0.10 (-0.23 – -0.01) 22.7 0.07 (0.00 – 0.19) 18.5

   Beliefs about 
night sweats and 
sleep

-0.09 (-0.21 – -0.01) 19.0 0.05 (-0.02 – 0.17) 13.0

   Beliefs about 
coping/control

-0.19 (-0.37 – -0.06) 43.1 0.17 (0.06 – 0.34) 42.5

   Positive coping 
behavior

-0.06 (-0.20 – 0.04) 14.3 0.08 (-0.01 – 0.21) 21.7

   Avoidance 
behavior

-0.01 (-0.07 – 0.06) 1.3 0.01 (-0.04 – 0.08) 3.6

   Psychological 
distress

-0.02 (-0.10 – 0.01) 5.1 0.05 (-0.03 – 0.16) 12.7

Note: Bold font indicates significant mediation effects at p < .01. 
Abbreviations: CI, confidence interval; FACT-ES, Functional Assessment of Cancer Therapy - Endocrine 
Symptoms; HF/NS, hot flushes/night sweats; HFRS, Hot Flush Rating Scale. 
# Unstandardized estimate for treatment effect, unadjusted for mediators.
†  Partially standardized estimates of the indirect effect of treatment (intervention versus control) on the 

perceived impact of HF/NS and overall levels of menopausal symptoms through the mediator. 
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impact of HF/NS than their counterparts in the control group, whereas this 
was not the case for women with a college or university degree. Women 
with a higher educational level in the control group improved to almost the 
same extent as their counterparts in the intervention group. This contrasts 
with findings from previous studies that either reported no moderating 
effect of education or the opposite effect (i.e. more highly educated 
women benefiting most) [15-19]. A possible explanation for our finding 
is that more highly educated women who were allocated to the control 
group may have sought alternative sources of information or strategies for 
dealing with their menopausal symptoms, whereas the less well educated 
women in the control group may have been less likely to do so [29]. Another 
possibility is that our iCBT program was designed to be understandable 
for women with all levels of education, and thus the language used in the 
iCBT was quite basic. It may be that more highly educated women could 
have benefited from a more sophisticated approach to the provision of 
information and behavioral strategies. This suggests that a more tailored 
version of the program that takes the educational level of participants into 
consideration may be more effective [29]. Although Chilcot et al. reported 
that baseline psychological distress moderated the effect of CBT on HF/
NS, Norton et al. did not observe such an effect [15, 16]. This was also the 
case in our study. The fact that we did not observe a moderating effect of 
baseline psychological distress may be due to the fact that the women who 
participated in our study reported low levels of distress at baseline. 

In line with the MENOS trials, the iCBT resulted in healthier HF/NS beliefs 
and behaviors [15, 16]. Our findings indicate that changes in beliefs about 
feelings of embarrassment or feeling judged by others when experiencing 
hot flushes in a social context, beliefs about one’s ability to influence the 
extent to which night sweats negatively impact sleep and daily functioning, 
and beliefs about one’s ability to control and cope effectively with hot 
flushes mediated the positive effect observed on the perceived impact 
of HF/NS. The development of healthier beliefs about experiencing hot 
flushes in a social context and beliefs about one’s ability to cope effectively 
with hot flushes also contributed to the positive intervention effect found 
on overall menopausal symptom burden as assessed by the FACT-ES. This 
suggests that, although our iCBT program was primarily targeted at the 
development of healthier beliefs and behaviors in relation to HF/NS, the 
changes in the beliefs also had a salutary effect on a broader range of 
menopausal symptoms. 
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Although, a positive trend was observed, changes in psychological 
distress were not found to significantly mediate the observed positive 
effects of the iCBT program on the perceived impact of HF/NS or overall 
menopausal symptoms. The MENOS trials yielded mixed findings [15, 
16]. In our study, the decrease in distress was very similar between the 
intervention and control groups. This decrease in distress was anticipated 
in the intervention groups, but not in the control group. We would note 
that, for all groups, both baseline and follow-up distress scores were in the 
normal range. This reflects the fact that we excluded women from the study 
who were judged as being highly distressed during the screening interview. 
In line with previous studies, we did not find a significant mediating effect of 
positive coping behaviors [15, 16]. However, a positive trend suggests that 
the development of a healthier coping style could have contributed to the 
treatment effects. Although the iCBT program had a positive effect on both 
coping beliefs and behavior, it appears that the primary mediating effect 
was via the beliefs about being able to cope with HF/NS. These findings 
also suggest that, in contact with patients, healthcare professionals should 
stress that the impact of HF/NS can be influenced and should inform 
women about effective coping strategies. 

Although the study of Chilcot et al. [16] reported that sleep mediated the 
effect of CBT on the perceived impact of HF/NS, we chose not to include 
sleep in our analyses because we considered the causal directionality to 
be questionable. That is, it is just as plausible, or even more plausible that 
improving the experience of night sweats has a positive impact on sleep 
than vice versa. 

Several limitations of the current study should be noted. First, the sample 
size was not specifically powered to detect small effects. We endorse 
recommendations that have been made to conduct meta-analyses based 
on individualized patient data (IPD) derived from several RCTs in order to 
increase power and replicate previous findings [17, 30]. Second, although 
we believe we have included the most important potential moderating 
and mediating variables, we do not presume to have been exhaustive. For 
example, our study was not suitable for replicating the moderating effect 
of chemotherapy as observed by Chilcot and colleagues [16], since 94% 
of the women in our sample had received chemotherapy. This study also 
had several notable strengths. This included the RCT design, multicenter 
participation and the high questionnaire completion rate. 
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In conclusion, our findings indicate that BC survivors with a high school/
vocational training degree benefited most from the iCBT program for 
treatment-induced HF/NS, and that the positive effects of the iCBT program 
on the perceived impact of HF/NS and overall menopausal symptom 
burden were mediated by the development of healthier HF/NS beliefs. This 
suggests that the iCBT program should be tailored to the educational level 
of women, and that more effort be devoted to strengthening the behavioral 
component of the program. 
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SUPPLEMENTARY FILE 

The Short Form HFBBS is a 16 item scale that includes items from the 
Hot Flush Beliefs Scale (Rendall et al 2008) and the Hot Flush Behaviour 
Scale (Hunter et al 2011), and offers a shorter instrument with similar 
psychometric properties.

140 women with hot flushes (baseline data from Ayers et al 2012) 
completed both scales and principal component factor analyses performed 
to examine relationships between items and factor loadings. In the original 
Hot flush Beliefs Scale paper (Rendall et al 2008) several items were rather 
repetitive. Those loading less strongly on each factor were removed. 
The two scales were originally developed to assess hot flush beliefs and 
behaviours to be used in evaluation of cognitive behavioural interventions. 
In mediation analyses of CBT in two trials, some subscales were shown to 
mediate and or change following CBT, while another did not; consequently 
in the short form a subscale was removed, i.e. cooling or safety behaviours.

The short form scale is shown above and includes 10 belief items and 6 
behaviour items, assessing five subscales:

  Items Cronbach alpha
Beliefs: 1. HF in Social Context 4,5,6,9 0.90 
 2. Beliefs about night sweats and sleep 2,3,10 0.73 
 3. Beliefs about coping/control  1,7,8. 0.78 

Behaviours: 4. Positive coping behaviours 11,13,14 0.60
 5. Avoidance behaviour 12,15,16. 0.76 

To create subscale scores items 1, 3 and 8 are reversed. Items are 
then scored 0-5, and added together according to subscales (above) and 
divided by the number of items in the subscale. For subscales 1, 2, 3 and 5 
a higher score reflects more negative beliefs/behaviours and for 4 a higher 
score reflects positive behaviours. Internal reliability (Cronbach alpha 
coefficients) is shown above with coefficients from the original studies in 
brackets. The short form subscales correlate above 0.90 with the original 
longer subscales and have similar relationships with hot flush Frequency 
and Problem-rating.
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This questionnaire lists beliefs about hot flushes and night sweats and 
reactions to them. Please circle the response that best describes how 
much you agree or disagree with each statement based on your beliefs and 
reactions to your flushes and sweats in the past two weeks. There are no 
right or wrong answers.

Strongly 
Disagree

M
oderately 

disagree

M
ildly 

disagree

M
ildly agree

M
oderately 

agree

Strongly 
agree

1 I am able to cope with the physical 
discomfort of hot flushes 

0 1 2 3 4 5

2 When I have night sweats, I won’t be able 
to get back to sleep

0 1 2 3 4 5

3 If I’m woken up with sweats, I can 
manage the next day

0 1 2 3 4 5

4 When I have a hot flush, I am 
embarrassed

0 1 2 3 4 5

5 When I have a hot flush, I am anxious 
about how I look

0 1 2 3 4 5

6 When I have a hot flush, other people will 
think I am incompetent

0 1 2 3 4 5

7 I feel overwhelmed by my hot flushes 0 1 2 3 4 5

8 I am coping effectively with my hot 
flushes

0 1 2 3 4 5

9 Having hot flushes makes me more 
concerned with what other people think 
about me

0 1 2 3 4 5

10 When I have night sweats, it is harder to 
cope the next day

0 1 2 3 4 5

11 When I have hot flushes I carry on and 
ignore them

0 1 2 3 4 5

12 I have to leave or avoid some social 
situations because of hot flushes

0 1 2 3 4 5

13 When I have hot flushes or night sweats 
I try to accept them and let them flow 
over me

0 1 2 3 4 5

14 I use humour to deal with hot flushes 0 1 2 3 4 5

15 I don’t go out as much now because of 
hot flushes 

0 1 2 3 4 5

16 I don’t use public transport because I 
have hot flushes

0 1 2 3 4 5
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In the previous chapters of this thesis we have described outcomes from our 
pilot-study and large scale randomized controlled trial (RCT) evaluating the 
efficacy of iCBT, with or without therapist support, in alleviating treatment-
induced menopausal symptom burden in BC survivors. We provided 
information about the feasibility of the iCBT program, the efficacy, and cost-
effectiveness of the iCBT program, and described patients’ characteristics 
that moderate and therapeutic change mechanisms that mediate the 
observed treatment effects. In this chapter, we will: a] summarize the main 
findings of our trial, b] discuss methodological considerations and c] reflect 
upon research and clinical implications. 

MAIN FINDINGS

Efficacy of the Internet-based cognitive behavioral therapy 
program 
The positive results of our pilot test instigated the large scale RCT (Chapter 
2). The results of this RCT indicate that iCBT, provided with or without 
therapist support, has a positive effect on the perceived impact of HF/NS, 
overall levels of menopausal symptoms, sleep quality, hot flush frequency, 
and night sweats frequency in BC survivors with treatment-induced 
menopausal symptoms (Chapter 4). Overall, estimates of the strength 
of the effects and the percentages of women with a clinically significant 
improvement in symptoms favored the guided over the self-managed iCBT 
group. Some of these treatment gains were lost at follow-up. 

The compliance rates were, as hypothesized, higher than those reported 
in the previously conducted Dutch trial of Duijts and colleagues that 
evaluated the efficacy of group-based CBT in BC survivors with treatment-
induced menopausal symptoms [1]. The strength of the effects observed in 
our trial was similar to that reported by Duijts et al. thus iCBT appears to be 
a viable alternative to group-based CBT in reducing menopausal symptom 
burden. 

Our overall positive findings are in line with three previous UK-based 
RCTs that evaluated the efficacy of several formats of the CBT program 
on which our program was based in healthy women and BC survivors [2-
4]. The strength of our effects and the percentages of women reporting a 
clinically significant reduction in symptoms in our trial were, however, lower 
than those observed in the UK-based studies. Contrary to the other studies, 
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participation in our study and the Duijts et al. trial [1] was limited to BC 
survivors experiencing treatment-induced menopausal symptoms, while 
the three other studies also included BC survivors and healthy women 
with naturally occurring menopausal symptoms [2-4]. Also, we observed 
a lower mean baseline score for the perceived impact of HF/NS in our 
trial than was the case in the earlier trials, thus resulting in less room for 
improvement. We believe that the differences in results most likely indicate 
that treatment-induced menopausal symptoms may be more resistant to 
change than naturally occurring symptoms [5, 6]. 

Our results also showed significant improvement over time in sleep 
quality for women allocated to the iCBT groups. However, at longer-term 
follow-up, about half of these women still scored above the threshold 
indicative of impaired sleep quality. This suggests the need to strengthen 
that component of the intervention targeting sleep quality. 

Exploratory analyses indicated that the degree of compliance with either 
of the two iCBT formats was not associated significantly to changes over 
time in menopausal symptom burden. Although this seems somewhat 
counterintuitive and is not reflected in the findings of previous studies [7-
9], it most likely stems from the fact that a high percentages of women, 
80% and 90% in the self-managed and guided iCBT groups respectively, 
completing the three core modules of our iCBT program. 

CBT is hypothesized to generate sustainable positive effects through 
the acquisition of new skills. The consolidation of positive effects of CBT 
on psychosocial and somatic outcomes has been supported by many 
individual studies and by meta-analyses [10-13]. The available evidence, 
however, is based primarily on traditional. face-to-face CBT, while less is 
known about the sustained effects of iCBT. In our study, we observed only 
a minor loss of treatment gains at longer-term follow-up. However, since 
our follow-up was relatively brief (6 months), we cannot assume that the 
observed positive effects will be maintained over a longer period of time. 
This is something that deserves further evaluation. 

Cost-effectiveness of the Internet-based cognitive behavioral 
therapy program
Economic evaluations can guide policymakers in deciding whether to 
(systematically) reimburse intervention costs and can assist institutions 
and healthcare professionals in deciding, if available, which specific 
intervention format to adopt [14]. Overall, the economic evaluation for 
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both iCBT formats indicated that: 1) the cost-utility ratios were well below 
the generally accepted €30.000 per quality-adjusted-life-year (QALY), 
2) the costs to obtain a clinically relevant improvement in menopausal 
symptom burden were moderate, and 3) the estimated budget impact is 
trivial when compared to the medical treatment for cancer (Chapter 5). 
When comparing the results of the two formats of the iCBT program, all 
three types of economic evaluations tended to favor the self-managed 
format. The lower costs associated with the self-managed format appear 
to outweigh the slightly stronger effects on menopausal symptom burden 
observed for the guided format. The results of the economic evaluation of 
our guided iCBT program are comparable to those of the group-based CBT 
program investigated by Mewes and colleagues [15].

Dependent on the willingness to pay for improved care, these data 
support the implementation of the current iCBT program. This study, 
however, did not include (separate) analyses using direct and indirect 
healthcare costs solely associated with menopausal symptom burden. Two 
large scale cohort studies conducted in the United States, report annual 
direct per-patient costs of menopausal symptom burden of between $ 
250 and $ 1,500, with the higher figure reflecting patients with untreated 
symptoms [16, 17]. These figures do not seem to differ between women 
experiencing natural versus treatment-induced menopausal symptoms 
[17]. In addition, reports on indirect costs attributable to work loss due to 
menopausal symptom burden are mixed, reporting no incremental costs 
or costs between $ 750 - $ 6.500 per person per year [17-19] Although all 
these studies are not without methodological limitations, taken together, 
the results clearly indicate a direct relationship between menopausal 
symptom burden and costs associated with healthcare utilization and 
work absenteeism. Additional analyses that only include costs associated 
directly with menopausal symptom burden may actually show a cost-
saving effect of iCBT. 

Patient characteristics that moderate and therapeutic change 
mechanisms that mediate treatment effects 
Since individuals can differ in their response to treatment, insight in 
characteristics that moderate these responses is highly valuable, especially 
when faced with scarce healthcare resources [20]. Results from our study 
indicated that, of a wide range of sociodemographic, clinical, menopause-
related and psychosocial factors, only educational levels moderated 
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treatment effects (Chapter 6). Women with a high school or vocational 
degree benefited more from the iCBT program (both formats) in terms of 
a decrease in perceived impact of HF/NS than their counterparts in the 
control group, whereas this was not the case for women who completed 
college or university. This contrasts with findings from previous studies 
that either reported that highly educated women benefitted most or that a 
moderating effect of education was absent [5, 21-24]. A possible explanation 
for our finding is that highly educated women allocated to the control 
group may have sought alternative sources of information or strategies for 
dealing with their menopausal symptoms [25, 26]. Also, since the current 
program was designed to be comprehensible for all women irrespective 
of educational background, it may be that more highly educated women 
would have benefitted from a more sophisticated approach [26]. 

The iCBT program is hypothesized to result in, among other things, 
healthier beliefs and coping behaviors concerning HF/NS, and this proved 
to be the case. Three belief categories were assessed: beliefs about the 
feelings of embarrassment or feeling judged by others when experiencing 
hot flushes in a social context; beliefs about one’s ability to influence the 
extent to which night sweats negatively impact sleep and daily functioning; 
and beliefs about one’s ability to control and cope effectively with hot 
flushes. Women in the iCBT group developed healthier beliefs, compared 
to the control group, in all three categories and this, in turn, mediated our 
treatment effects. Hence, the development of healthier beliefs contributed 
to the positive results of the iCBT. Changes in coping behaviors and 
psychological distress, however, only showed a trend towards mediation 
of the treatment effects. These findings are in line with two previously 
conducted studies aimed at identifying moderators and mediators of 
group-based and minimally guided self-help CBT for healthy women and BC 
survivors with bothersome menopausal symptoms [5, 21]. This suggests 
that more effort should be devoted to strengthening the behavioral 
component of the CBT program. 
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METHODOLOGICAL CONSIDERATIONS

The results of our research should be interpreted in light of its 
methodological strengths and limitations. The methodological strengths of 
this study include the randomized controlled design used to compare the 
efficacy of the iCBT program delivered, with and without therapist guidance, 
with usual care, the large sample size, the multicenter participation, the use 
of standardized outcome measures. and the limited loss to follow-up. The 
methodological limitations and considerations are related to the design of 
the study, the nature and quality of the assessments, and the iCBT program 
itself. 

Study design 
Participating in an RCT can itself lead to favorable outcomes for women 
allocated to a waiting list control group. Information provided during the 
invitational and screening process, and the embedded suggestion that 
symptoms can be positively influenced, may encourage women in a control 
group to consult other sources of information to find ways to cope with 
their symptoms. In our study, we observed an improvement in the perceived 
impact of HF/NS in the control group, and especially in women with higher 
education levels. Although we assessed throughout the trial whether 
women in both the intervention and control groups undertook additional 
activities to reduce their menopausal symptom burden, we did not inquire 
about information-seeking behaviors. This potential contamination effect 
could have resulted in an underestimation of treatment effects. 

Ideally, we would have included a third study arm in order to directly 
compare the effects of Internet-based and face-to-face group-based CBT 
in reducing menopausal symptom burden. However, this would only have 
been of value if we were to significantly improve the compliance rates for 
the group-based CBT format above those observed in the trial of Duijts and 
colleagues [1]. This was not something that we could guarantee. Also, the 
additional costs associated with an extra intervention group could not be 
absorbed by the available study budget. It would also have been desirable 
to directly compare the effects of the guided with the self-managed iCBT 
group. However, this would have required a much larger sample size in order 
to reach acceptable power to detect the hypothesized, small differences in 
treatment effects between these two formats [27]. 
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Assessments
Since the aim of the iCBT program was to help women cope with their 
menopausal symptoms, the efficacy of the program was primarily evaluated 
in terms of reduced symptom burden rather than symptom frequency. This 
limited our ability to compare the treatment effects in our trial with those of 
other trials in which the focus was on reducing the frequency of symptoms 
[28, 29]. 

Data regarding user engagement with Internet-based interventions 
are readily available through means of technical usage statistics (i.e. log 
data) [30, 31]. These log data can provide insight into many aspects of 
engagement, including the number of completed modules, time spent on 
the program and number of logins [30-33]. Technological caveats hindered 
the exploration of certain types of log data in our trial. For example, we 
discovered that the frequency of logins per and across modules metric 
was confounded with diary entries, but only for some women. Fortunately, 
we did not rely solely on log data, but also assessed aspects of patient 
engagement via the post-iCBT follow-up self-report questionnaire. We 
observed a high correlation between the available log data and self-report 
data concerning the number of modules completed (r > .9). This suggests 
that the additional self-report data about program engagement was quite 
accurate. Rapidly emerging technological advances increasingly allow for 
more sophisticated log data to be obtained [34]. Such detailed log data, 
can, for example, inform us about the level of engagement with specific 
in-module sections.

Health-related quality of life (HRQOL) is an important outcome in many 
behavioral trials and can be assessed with a range of questionnaires. 
Overall, these questionnaires either cover generic HRQOL or condition-
specific HRQOL [35]. In the current study, we chose the former type (generic 
HRQOL) because the available condition-specific questionnaires such as 
the European Organisation for Research and Treatment of Cancer core 
questionnaire (EORTC QLQ-C30) primarily assess acute treatment-related 
side-effects and thus may be less appropriate for longer-term survivors 
such as those included in our trial [35-37]. Nonetheless, a generic HRQOL 
may also be of limited use since it might not be able to capture relevant 
cancer survivorship issues and related improvements over time. Currently, 
the EORTC Quality of Life Group is developing an HRQOL assessment 
approach more suitable for these longer-term cancer survivors [36]. 
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In order to obtain utility scores for the cost-utility analyses, we had to 
transform our HRQOL data into a single preference-based EQ-5D score 
[38]. Two large scale studies provided algorithms for this transformation, 
resulting in reliable and fairly accurate EQ-5D scores [39, 40]. This was, 
however, based on data from populations with different health conditions 
than experienced by our participants. To avoid potential bias, direct 
administration of the EQ-5D remains the preferred method [39, 41]. 

The EQ-5D utility score is also used to calculate a generic summary 
measure of health outcomes, i.e. QALYs, used in cost-utility analyses. The 
universal use of such a measure increases the comparability of economic 
evaluations across health care problems and is mandatory for financial 
reimbursement by, for example, the National Institute for Health and Clinical 
Excellence and the Health Institute in the Netherlands [42]. However, the 
use of generic preference-based measures of health to calculate QALYs 
has been criticized since they are likely to be unresponsive to condition-
specific changes, and thus may not capture meaningful improvements [42-
44]. This dissonance can also be observed in the current study. That is, 
our results indicated only minor improvement in health utility scores over 
time, while the perceived impact of HF/NS and overall levels of menopausal 
symptoms changed significantly. We believe that cost-utility analyses may 
be less useful than cost-effectiveness analyses when evaluating behavioral 
interventions such as those investigated in our trial. Cost-effectiveness 
studies focus primarily on and are driven by more proximal, clinically 
relevant outcomes. We would note that there are ongoing efforts to develop 
condition-specific preference-based instruments and to map algorithms to 
supplement the traditional QALY approach [42]. This will hopefully increase 
the relevance of cost-utility analyses in similar psychosocial and behavioral 
intervention studies. 

Our study also had some limitations in terms of the (lack of) available 
healthcare and societal data. Both were assessed at short- and longer-
term follow-up, but not at baseline. Although this was sufficient to conduct 
the economic evaluation, the lack of baseline data hampered additional 
exploratory analyses. We could not, for example, explore whether there 
was a relative decline in healthcare consumption throughout study 
participation, especially for women allocated to the intervention groups. 
We also did not have data on the reasons for healthcare utilization and 
productivity losses. That is, we assessed visits to a range of healthcare 
professionals but did not inquire whether these visits were related to the 
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respondents’ menopausal symptoms. Therefore the healthcare costs 
used in the economic evaluation may not have necessarily reflected the 
costs associated with the menopausal symptom burden and, thus, the 
costs associated with the different formats of the iCBT program. Since the 
reasons for production losses were also unknown, and the data seemed 
to be mainly driven by comorbid health conditions, we had to exclude the 
corresponding societal perspective from our analyses. We also lacked 
data on the frequency of medication intake, and thus excluded this type 
of healthcare consumption from the economic evaluation. However, based 
on the economic evaluation of the group-based CBT program, medication 
uptake is expected to be relatively low, thus having a small additional effect 
on the overall healthcare costs [15]. 

The current study and the previous studies of group-based CBT had 
follow-up periods of 6 months [1, 2, 4]. Longer-term assessments, e.g. one or 
two years after baseline, could provide valuable insights and could confirm 
whether iCBT leads to sustained positive effects. This is particularly relevant 
given the chronicity of menopausal symptoms after BC treatment, especially 
for younger women undergoing maintenance endocrine treatment [45]. 

Form and content of the Internet-based cognitive behavioral 
therapy program
The iCBT program we evaluated is well-grounded in relevant psychological 
theories and incorporates elements of symptom perception theory, self-
regulation theory and cognitive behavioral theories [46]. It includes multiple 
evidence-based behavioral change techniques, such as modeling helpful 
behavior by means of videos and stories of peers. Exploratory analyses of 
user-engagement with our iCBT program suggest that engagement with 
elements that required continued effort, like the practice of relaxation and 
goal attainment, could be improved, especially in the self-managed group. 

Adding behavioral change techniques could increase user-engagement 
and efficacy of the current program [47-49]. A recent and promising 
approach concerns the use of traditional behavior change techniques, 
but providing them via modern gaming elements [50, 51]. For example, 
a rewarding system could be introduced, and users can ‘level-up’ by 
performing behaviors like relaxation, which in turn could unlock additional 
program content. By creating a virtual guide or adding biofeedback user-
engagement could further be increased. Although still in its infancy, several 
studies have demonstrated the benefits of Internet-based interventions 
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that integrated gaming elements in increasing health-promoting behaviors 
and in improving mental health [52-55]. 

In our trial, prompts to increase continued engagement were stated 
in very general terms, i.e. ‘A new week of the Eva-Online program starts 
today. We wish you good luck with this week’s module’. We believe that 
engagement with the different program elements could be improved by 
tailoring the content of these reminders to the patients’ progress (by use 
of algorithms) and/or by stressing the importance of the daily practice 
of challenging unhelpful beliefs and applying several behavior change 
techniques [56-58]. Tailoring the frequency of the reminders, but also the 
content of the modules to correspond to individuals’ needs, could further 
improve engagement [59-61].

Lastly, all the above suggested changes would benefit from making the 
program available as a smartphone application.

FUTURE DEVELOPMENTS IN RESEARCH AND 
PRACTICE 

The ultimate goal of establishing the efficacy of certain interventions 
in large scale RCTs is to improve patient care. Translating positively 
evaluated interventions into clinical health care has, however, proven 
to be challenging [62-64]. In this last section we will reflect on research 
and clinical implications from a broader perspective, all directed towards 
facilitating the actual uptake of our and other interventions. 

Translation of evidence-based interventions into different 
formats and settings 
Ample studies have shown that Internet-based interventions can be 
effective for a range of psychosocial and somatic problems [7, 65-68]. These 
Internet-based interventions are often based on evidence-based, face-to-
face formats. Studies have demonstrated that they have the potential to 
be as effective as these in-person formats [69-71]. This raises the question 
whether changing formats, i.e. from face-to-face to Internet-based, requires 
extensive program evaluation as is the case with large scale RCTs. 

Although some aspects of a face-to-face intervention, including the 
theoretical framework, the overall content and the aim of homework 
assignments, will typically remain unchanged when translating a face-
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to-face intervention to an Internet-based format, other characteristics 
may be altered, added or even removed. The most discussed aspect of 
this translation process is the need for therapist support. Internet-based 
interventions with therapist support are often reported to result in superior 
effects than a self-managed format [7-9]. However, studies directly 
comparing two identical programs that only vary in terms of the presence 
or amount of therapist support show, in line with our findings, largely similar 
outcomes [72-75]. Thus, therapist support is not a necessarily precondition 
for successful translation. A number of studies have demonstrated that 
Internet-based interventions result in stronger effects if they are accessible 
via a closed system, interactive, user-friendly, tailored to the individual, 
and include reminders [57, 60, 65, 76-78]. Further investigation is needed 
to identify additional characteristics of Internet-based interventions that 
are critical to its efficacy. In addition, we would propose a user-centered 
design incorporating rapid and iterative prototype development and testing, 
in close collaboration with the expected users, in order to address and 
optimize the human-technology interaction and optimize the impact of 
Internet-based interventions [50]. 

We would advocate careful consideration of the need for carrying out 
large scale RCTs when translating face-to-face interventions to an Internet-
based format. While the time, effort and expense involved in such a 
rigorous evaluation may be necessary, there may be situations where other 
research designs may be sufficient. For example, programs with a] a well-
established evidence-base, albeit in a face-to-face format, that b] have 
been developed and tested using an user-centered design could qualify for 
a more pragmatic research approach. For example, a one-group, pre-post 
test design might be sufficient to provide additional evidence regarding 
efficacy and user experience. Such an approach could possibly be used 
to evaluate our iCBT program when delivered to a more heterogeneous 
group of cancer survivors, i.e. older BC survivors and gynecological cancer 
survivors whose lives are also affected by menopausal symptoms. 

Towards a transdiagnostic treatment approach
Comorbidity of physical and mental health problems is not uncommon 
across patient populations. Younger BC survivors with menopausal 
symptoms are no exception and are at risk for developing comorbid 
problems like psychological distress, sexual problems and fatigue [35, 
36, 79-83]. However, most interventions are designed to tackle only one 
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specific problem. It might be both more effective and more efficient to 
tackle several, related or clustered clinical problems in a single intervention 
program. 

Based on the overlap of techniques used to treat a variety of problems, 
Barlow and colleagues suggest that such a unified approach should focus 
on emotion-regulation by including three overarching core elements, i.e. 
1] ‘altering antecedent cognitive appraisal’, 2] ‘modifying emotion-driven 
behaviors’ and 3] ‘preventing emotional avoidance’ [84-86]. This, in turn, 
closely resembles the core principles of CBT. As such, interventions that 
were initially developed to be problem-specific, but contain these elements, 
could, if needed, be integrated. Several studies have demonstrated positive 
effects of these transdiagnostic iCBT programs for the treatment of anxiety 
and mood disorders [60, 61, 74, 87, 88]. 

We are aware of two evidence-based Internet-based interventions, both 
self-managed, available in the Netherlands that address a multitude of 
physical and mental health problems in cancer survivors. These are the 
‘Breath’ (Op Adem Na Borstkanker) and ‘Cancer Aftercare Guide’ (Kanker 
Nazorg Wijzer) programs [89-91]. Integrating our iCBT intervention (self-
managed format) with either of these two programs is feasible given 
the common use of the core elements (as described above) and has 
the potential to further increase the HRQOL of cancer survivors. Such 
integration could result in a better use of (financial) resources. 

The development of such a transdiagnostic Internet-based intervention 
is not without challenges. This concerns, for example, the selection of 
relevant modules and the interdependence of these modules. Using well-
evaluated, high quality algorithms would therefore be necessary for optimal 
use of these interventions [92, 93]. 

Bridging the research - practice gap 
It is widely acknowledged that many evidence-based interventions are not 
integrated into clinical care [62-64]. This also concerns psychosocial care 
for cancer patients and survivors [94-96]. Ample theories, models and 
frameworks have been developed to facilitate the successful implementation 
of evidence-based interventions, with process models providing the most 
practical guidance in selecting and applying implementation facilitating 
strategies [97-99]. The knowledge to action (KTA) framework represents a 
very thorough example of such a process model that specifically addresses 
the gap between research and practice [100]. This framework is based on 
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over 60 action models and consists of two distinct but related processes, i.e. 
knowledge creation and action, each comprising several fluid and iterative 
phases. An essential prerequisite of this framework is the collaboration 
among different stakeholders. As such, identifying all relevant stakeholders 
should comprise the first step towards successful implementation. 
Among the action steps, this collaboration is also of particular relevance 
for assessing barriers and facilitating factors of program uptake. That is, 
stakeholders provide unique experiences and insights into the barriers 
impeding successful implementation. These barriers, as put forward by 
Grol and Wensing [101], should be assessed at the level of the innovation, 
the individual professional, the patient, and the social, organizational, 
economic and political context. For example, awareness of the intervention, 
the organization of care processes and financial factors can impact on the 
uptake of an intervention. In response, tailored strategies can be instigated 
to overcome the identified barriers [101]. Taken together, these and other 
action models/frameworks provide practical guidance in selecting and 
applying implementation facilitating steps and strategies. 

Most of the implementation models, however, present a number of 
steps that often originate after demonstrating the evidence-base for an 
intervention. We would advocate this process to start at the beginning of a 
research cycle, and especially at the developmental phase of an intervention 
as proposed in the Dutch ‘Opschalingsgids psychosociale oncologie’ [102]. 
This not only poses clear benefits in terms of timespan, it also creates 
the opportunity to make choices that can ultimately facilitate instead of 
hamper the uptake of interventions in clinical care. For example, developing 
an online intervention on a commonly used, reliable healthcare platform, 
instead of a platform solely used for research purposes, will positively 
impact implementation. In addition, in response to the current lack of 
financial reimbursement of Internet-based self-managed interventions in 
the Netherlands, activities can be (collectively) undertaken, for example 
lobbying activities, early on, making it more likely that this barrier will be 
overcome by the time the randomized controlled trial is completed [102]. 

As a concluding remark, we strongly believe that collaboration between 
stakeholders, including scientists, health care professionals and experts 
in the field of healthcare regulations, is critical at the beginning of and 
throughout the research cycle to facilitate the implementation process and 
thus, ultimately, to provide state of the art psychosocial care and support for 
cancer patients and survivors. 
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SUMMARY

As a result of breast cancer (BC) treatment, younger women are at risk 
for developing physical and mental health problems, including treatment-
induced menopausal symptoms. Hot flushes and night sweats (HF/NS) are 
of particular concern due to the high prevalence rate and significant bother 
associated with them. Notwithstanding, these HF/NS cause some women 
to discontinue their endocrine treatment. 

Chapter 1 describes the need for effective treatment options to alleviate 
menopausal symptom burden for BC survivors with treatment-induced 
menopausal symptoms. Previous studies demonstrated that cognitive 
behavioral therapy (CBT) provided in a group setting results in significantly 
lower menopausal symptom burden among BC survivors. This traditional 
setting is, however, not without challenges and especially younger BC 
survivors reported scheduling conflicts leading to low compliance rates. 
In order to provide these women with an alternative, we investigated the 
efficacy of this CBT program provided via the Internet (iCBT). 

The following three research questions are addressed in this thesis:
1. What is the efficacy of the iCBT program, with and without 

therapist support, in alleviating menopausal symptom burden, 
and other psychosocial outcomes in BC survivors with 
treatment-induced menopausal symptoms? 

2. What is the cost-utility, cost-effectiveness and budget impact of 
the iCBT program, with and without therapist support, aimed at 
alleviating menopausal symptom burden in BC survivors with 
treatment-induced menopausal symptoms?

3. What are the moderators and mediators of the observed 
treatment effects in BC survivors with treatment-induced 
menopausal symptoms?

Chapter 2 presents the results of our pilot study. We describe the 
development of the iCBT program, report on the experiences of a small 
group of BC survivors and therapists with the initial version of the guided 
iCBT program, and present preliminary efficacy data in terms of reducing 
menopausal symptom burden. We adapted a face-to-face CBT program 
developed by Hunter and colleagues, making it more suitable for online 
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administration. Results indicated that this guided iCBT program was well 
accepted and positively rated. In addition, compliance rates were high and 
the women reported a significant decrease in the perceived impact of HF/
NS and overall levels of menopausal symptoms. The few suggestions 
based on qualitative input from the participants and therapists led to 
further refinement of the program. 

Chapter 3 describes, in detail, the rationale and design of the main study, 
evaluating the efficacy of the iCBT program, with and without therapist 
support, in alleviating menopausal symptom burden, and other psychosocial 
outcomes in BC survivors with treatment-induced menopausal symptoms. 
Participants were recruited from 12 community and academic hospitals. 
Eligible women were randomly allocated to a guided iCBT, self-managed 
iCBT or a control group. Women allocated to the iCBT groups had access 
to a 6-week program. This program was primarily focused on HF/NS, but 
stress-management and sleep difficulties were also addressed. Women in 
the guided iCBT group received an additional intake by telephone and weekly 
online feedback from a trained psychologist or medical social worker. 
We administered a comprehensive set of questionnaires at baseline, 10 
weeks and 24 weeks post-randomization. Primary outcomes included the 
perceived impact of HF/NS and overall levels of menopausal symptoms. 
Sleep quality, sexual functioning, frequency of HF/NS, psychological 
distress and health-related quality of life served as secondary outcomes.

Chapter 4 presents the results of our randomized controlled trial (RCT) 
of the efficacy of iCBT, with and without therapist support, in alleviating 
menopausal symptom burden and other psychosocial outcomes in BC 
survivors with treatment-induced menopausal symptoms. In total, 254 
women participated in the study. They were, on average, 47 years of age 
and the average time since diagnosis was 3 years. Compliance rates were 
high, especially for the three core modules of the program (91% and 79% 
for the guided and self-managed iCBT groups, respectively). Compared to 
women in the control group, women in the guided and self-managed iCBT 
groups reported a significantly greater decrease in the perceived impact of 
HF/NS and improvement in sleep quality. The guided group also reported 
a significant decrease in overall levels of menopausal symptoms and night 
sweats frequency when compared to the control group. At longer-term 
follow-up, the effects remained significant but with smaller effect sizes. 

Summary 
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Additional longer-term results for both intervention groups demonstrated 
a significant reduction in hot flush frequency. At the individual patient 
level, more women in the guided and self-managed iCBT groups showed a 
clinically significant improvement than women in control group in perceived 
impact of HF/NS (43%, 35% and 18%, respectively) and overall levels 
of menopausal symptoms (44%, 31%, 23%, respectively). Comparable 
percentages were observed at longer-term follow-up. We did not observe 
significant treatment effects for sexual functioning, psychological distress 
or health-related quality of life. 

Chapter 5 presents the results of the cost-utility, cost-effectiveness and 
budget impact analyses for both iCBT formats, i.e. with and without 
therapist support, compared to the control group. Cost-utility ratios were € 
23,331 per ‘quality-adjusted life year’ (QALY) and € 11,277 per QALY for the 
guided and self-managed iCBT, respectively. This is well below the generally 
accepted threshold of € 30.000 / QALY. For the guided and self-managed 
iCBT a clinically significant reduction in menopausal symptom burden 
required incremental costs of approximately € 1500 and € 625, respectively. 
Lastly, an annual budget impact of € 192.990 and € 74.592 was estimated 
for the guided and self-managed iCBT, respectively, which is low compared 
to the budget impact of the medical treatment of BC. When comparing the 
results of both formats of the iCBT program, all three types of economic 
evaluations tended to favor the self-managed iCBT over the guided iCBT.

Chapter 6 reports on patient characteristics that moderate and therapeutic 
change mechanisms that mediate treatment effects. Results indicated 
that educational level, but not age, time since diagnosis, current endocrine 
treatment, oophorectomy, frequency of HF/NS or psychological distress, 
moderate the treatment effects. Women with a high school or vocational 
degree benefited more from the iCBT program than women with college or 
university degrees. Women in the iCBT groups developed healthier beliefs 
about experiencing hot flushes in public, the impact of night sweats on sleep 
and about the ability to control and cope with hot flushes, than women in 
the control group. The development of healthier beliefs mediated treatment 
effects. The acquisition of behavioral coping strategies and decreased 
psychological distress did not mediate treatment effects.

Chapter 7 discusses the main findings of this thesis, including the 
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methodological limitations pertaining to the design of the study, nature and 
quality of assessments and the iCBT program, and provides food for thought. 
In conclusion, our iCBT program, provided with and without therapist support, 
resulted in lower menopausal symptom burden, increased sleep quality 
and decreased frequency of HF/NS. In addition, results from the economic 
evaluation demonstrate that both formats can be considered cost-effective. 
We would, therefore, recommend the implementation of this program in 
regular clinical care. We believe that future efforts should be directed towards 
the uptake of Internet-based interventions in clinical care. We propose three 
processes that could facilitate this, by 1] rapid user-centered development, 
testing and evaluation of iCBT programs, 2] integrating Internet-based 
programs in order to, if needed, address a variety of problems, and 3] 
addressing nationwide preconditions for clinical uptake as early as possible, 
preferably during the development phase of an intervention. 
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SAMENVATTING 
(SUMMARY IN DUTCH)

Als gevolg van de behandeling voor borstkanker hebben jonge vrouwen 
een verhoogd risico op fysieke en mentale klachten waaronder vroegtijdige 
overgangsklachten. Opvliegers en nachtzweten zijn de vaakst voorkomende 
overgangsklachten. In Hoofdstuk 1 beschrijven we de relatie tussen 
de behandeling van borstkanker en het ontstaan van vroegtijdige 
overgangsklachten. Opvliegers kunnen de kwaliteit van leven van deze 
vrouwen negatief beïnvloeden. Ook zijn er vrouwen die door de ervaren last, 
ervoor kiezen om de anti-hormonale behandeling af te breken. De noodzaak 
voor een laagdrempelige effectieve behandeling van deze klachten is daarom 
hoog. In dit hoofdstuk geven we inzicht in de bestaande medische en niet-
medische behandelingen gericht op het afnemen en/of verlichten van met 
name opvliegers. 

Een veelbelovende therapeutische behandeling, waarvoor meerdere (inter)
nationale studies de werkzaamheid hebben aangetoond, betreft cognitieve 
gedragstherapie (CGT). Deze therapie, gegeven als groepstherapie, resulteerde 
in een sterke verlichting van de overgangsklachten. Het bleek, echter, lastig 
voor jonge vrouwen om deze groepssessies bij te wonen. Om deze vrouwen 
toch de juiste zorg te kunnen bieden, hebben we het CGT programma vertaald 
naar een Internet format (hierna iCGT genoemd). In het huidige proefschrift 
staan de werkzaamheid en de kosteneffectiviteit van deze therapeutische 
behandeling centraal en beantwoorden we de volgende onderzoeksvragen:

1. Wat is het effect van iCGT, aangeboden met en zonder professionele 
begeleiding, op het verlichten van overgangsklachten en andere 
psychosociale problemen van vrouwen die door de behandeling 
voor borstkanker vervroegd in de overgang zijn gekomen?

2. Wat is de kosten-utiliteit, kosteneffectiviteit en budget impact 
van iCGT, aangeboden met en zonder professionele begeleiding, 
op het verlichten van overgangsklachten van vrouwen die door 
de behandeling voor borstkanker vervroegd in de overgang zijn 
gekomen? 

3. Welke factoren modereren en welke werkmechanismen mediëren 
de effecten van de iCGT bij vrouwen die door de behandeling voor 
borstkanker vervroegd in de overgang zijn gekomen?
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In Hoofdstuk 2 wordt de ontwikkeling van het iCGT programma beschreven 
en de uitkomsten van een kleinschalige pilot studie naar de werkzaamheid 
van het programma gepresenteerd. Tevens wordt de tevredenheid van 
deelnemers met het iCGT programma, aangeboden onder begeleiding van 
medisch maatschappelijk werkers, en de ervaringen van deze professionals 
besproken. Het iCGT programma is gebaseerd op een bestaand face-
to-face programma en met enige aanpassingen geschikt gemaakt voor 
aanbieding via het Internet. De deelneemsters waren erg tevreden over 
het programma en de begeleiding. De meeste vrouwen hebben het gehele 
programma doorlopen en ervaarden een verlichting van opvliegers en 
andere overgangsklachten. Zowel de deelneemsters als de begeleiders 
hebben enkele suggesties ter verbetering benoemd, welke hebben geleid 
tot een doorontwikkeling van het programma. 

Hierop volgend hebben we een grootschalige studie opgezet om deze 
iCGT te evalueren. Dit beschrijven we in hoofdstuk 3. We beschrijven de 
aanleiding en opzet van deze gerandomiseerde gecontroleerde studie 
waarin we de werkzaamheid van iCGT, aangeboden met en zonder 
professionele begeleiding, in het verlichten van overgangsklachten bij 
vrouwen die door de behandeling van borstkanker vroegtijdig in de 
overgang zijn gekomen. Uit twaalf ziekenhuizen in Nederland werden 
(ex)borstkankerpatiënten uitgenodigd voor deelname. De deelnemende 
vrouwen werden middels loting toegewezen aan een begeleide iCGT groep, 
een onbegeleide iCGT groep of een wachtlijst-controlegroep. Vrouwen die 
het programma volgden, met of zonder professionele begeleiding, kregen 
toegang tot het 6 weken durende iCGT programma. De nadruk binnen het 
programma lag op de ervaren opvliegers, maar andere aandachtsgebieden, 
zoals stress-management en slaap problematiek, kwamen ook aan bod. De 
vrouwen in de begeleide iCGT groep kregen daarnaast ook een telefonisch 
kennismakingsgesprek met een begeleider. Deze begeleider gaf daarna 
wekelijkse online feedback op hun voortgang. Alle vrouwen werden verzocht 
om op drie momenten, namelijk voor de start van de studie, na 10 weken 
en 24 weken na de randomisatie een set aan vragenlijsten in te vullen. De 
primaire uitkomstmaten waren een verlichting van de ernst van opvliegers 
en van andere overgangsklachten. De overige uitkomstmaten betroffen 
de kwaliteit van slaap, seksueel functioneren, frequentie van opvliegers, 
psychische distress en gezondheids-gerelateerde kwaliteit van leven. 
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In Hoofdstuk 4 worden de resultaten met betrekking tot de effectiviteit 
van iCGT, met en zonder professionele begeleiding, in het verlichten van 
overgangsklachten en andere klachten bij vrouwen die door de behandeling 
van borstkanker vroegtijdig in de overgang zijn gekomen, gepresenteerd. 
Er deden in totaal 254 vrouwen mee aan de studie. De gemiddelde leeftijd 
was 47 jaar en er was gemiddeld drie jaar verstreken sinds de borstkanker 
diagnose. Een meerderheid van de vrouwen in de begeleide en onbegeleide 
iCGT groep heeft het gehele programma doorlopen. Op de korte termijn en 
vergeleken met de vrouwen in de controlegroep, rapporteerden de vrouwen 
in beide iCGT groepen een sterkere verlichting van opvliegers en een betere 
kwaliteit van slaap. Daarnaast rapporteerden de vrouwen in de begeleide 
iCGT groep ook een verlichting van andere overgangsklachten en minder 
nachtelijke opvliegers. Op lange termijn bleven de uitkomsten nagenoeg 
gelijk. Op deze termijn hadden de vrouwen in de iCGT groepen ook minder 
opvliegers dan vrouwen in de controlegroep. Meer vrouwen in de begeleide en 
onbegeleide iCGT groepen ervaarden een klinisch significante verbetering van 
klachten dan vrouwen in de controlegroep, m.b.t. verlichting van opvliegers 
(43%, 35%, 17.5% respectievelijk) en overige overgangsklachten (44%, 31%, 
23% respectievelijk). Deze percentages bleven nagenoeg gelijk op de lange 
termijn. Er werd geen significant verschil tussen de iCGT groepen en de 
controlegroep waargenomen voor seksueel functioneren, psychische distress 
en gezondheids-gerelateerde kwaliteit van leven. 

In Hoofdstuk 5 worden de uitkomsten van de economische evaluatie 
gepresenteerd. Hiervoor werden een kosten-utiliteit, kosteneffectiviteit en 
budget impact analyse uitgevoerd. De kosten-utiliteiten ratio’s waren € 23.331 
/ ‘quality adjusted life year’ (QALY) en € 11.277 / QALY voor de begeleide en 
onbegeleide iCGT respectievelijk. Beide bedragen zijn lager dan het veelal 
aangehouden maximum van € 30.000 / QALY. Een klinisch significante 
verlichting van overgangsklachten ging gepaard met incrementele kosten 
van gemiddeld € 1.500 voor de begeleide en € 625 voor de onbegeleide iCGT. 
De jaarlijkse budget impact werd geschat op € 192.990 en € 74.592 voor de 
begeleide en onbegeleide iCGT respectievelijk. Dit is in vergelijking met de 
budget impact van medische behandelingen voor kanker triviaal. De resultaten 
van alle drie de analyses wijzen op een betere verhouding tussen de kosten 
en de werkzaamheid voor de onbegeleide iCGT dan voor de begeleide iCGT. 

Chapter 8 
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In Hoofdstuk 6 wordt er dieper ingegaan op de vraag welke vrouwen het 
meeste baat hebben bij het volgen van het iCGT programma en welke 
werkmechanismen bijdragen aan het positieve effect van het programma. Uit 
de resultaten blijkt dat opleidingsniveau, maar niet leeftijd, tijd sinds diagnose, 
een eierstokverwijdering, huidige anti-hormonale therapie, de frequentie 
van opvliegers en psychische distress, het effect van iCGT modereren. 
Vrouwen die de middelbare school of middelbaar beroepsonderwijs hebben 
afgerond hebben meer baat bij het iCGT programma dan vrouwen die HBO of 
universiteit hebben afgerond. In vergelijking met de controlegroep, leidde het 
volgen van iCGT tot gezondere overtuigingen over het ervaren van opvliegers 
in het bijzijn van anderen, de impact van nachtelijke opvliegers op slaap en 
overtuigingen m.b.t. controle en omgang met opvliegers. Deze verbeterde 
overtuigingen droegen bij aan het positieve effect van de iCGT. De iCGT leidde 
ook tot gedragsveranderingen, deze droegen echter niet significant bij aan het 
behandel-effect. 

In Hoofdstuk 7 worden de belangrijkste bevindingen en de methodologische 
overwegingen m.b.t. het design van de studie, de aard en kwaliteit van de 
metingen en het iCGT programma beschreven. Tot slot volgt er een drietal 
aanbevelingen om de nationale implementatie van het huidige en soortgelijke 
programma’s te bespoedigen. Alles bij elkaar genomen komen we tot de 
conclusie dat iCGT, aangeboden met en zonder professionele begeleiding, 
resulteerde in een verlichting van opvliegers en andere overgangsklachten, een 
verbeterde kwaliteit van slaap en een vermindering van het aantal opvliegers, 
zowel overdag als ’s nachts. Daarnaast blijkt het programma kosteneffectief. 
Dit alles pleit voor opname in het reguliere zorgaanbod voor vrouwen die door 
de behandeling van borstkanker vervroegd in de overgang zijn gekomen. 
Om implementatie te bespoedigen, onderschrijven wij in dit hoofdstuk 
het belang van een user-centered design en identificatie van een set van 
karakteristieken die de werkzaamheid van een programma via het Internet 
vergroten, zodat er niet herhaaldelijk grootschalige studies uitgevoerd hoeven 
te worden. Daarnaast adviseren wij om bestaande programma’s te integreren, 
zodat er, indien gewenst, een groter scala aan problemen geadresseerd kan 
worden. Hiermee is het ook waarschijnlijk dat er efficiënter gebruik gemaakt 
wordt van (financiële) middelen. Afsluitend, onderstrepen wij het belang 
van samenwerking tussen experts op het gebied van onderzoek, praktijk 
en organisatie van zorg, zodat er tijdig aandacht is voor randvoorwaarden 
die uitzicht op succesvolle landelijke beschikbaarheid van evidence-based 
interventies vergroten. 

Samenvatting
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ABBREVIATIONS

ANOVA Analysis of variance
ARR Absolute risk ratio 
BC Breast cancer 
BIA Budget impact analysis
CAM Complementary alternative medicine
CBT Cognitive behavioral therapy
CE Cost-effectiveness 
CEA Cost-effectiveness analysis
CEAC(s) Cost-effectiveness acceptability curve(s)
CONSORT Consolidated standards of reporting trials
EQ-5D EuroQol 5 dimensions questionnaire
ES Effect Size
FACT-ES  Functional assessment of cancer therapy questionnaire – endocrine 

symptoms
GSE General self-efficacy
GSQS Groningen sleep quality scale
HADS Hospital anxiety and depression scale 
HF/NS Hot flushes / night sweats
HFRS Hot flush rating scale
HRQOL Health related quality of life
HRT Hormone replacement therapy 
iCBT Internet-based cognitive behavioral therapy 
ICUR(s) Incremental cost-utility ratio(s)
IMCQ Imta medical consumption questionnaire
IRB Institutional review board
ITT Intention to treat
MOS-SS Medical outcome study – social support scale
MR Mortality rate
N Number
NNT Number needed to treat
PP Per- protocol 
PSA Probabilistic sensitivity analysis 
QALY Quality adjusted life year
RCT(s) Randomized controlled trial(s)
REML Restricted maximum likelihood
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Abbreviations

SAQ Sexual activity questionnaire
SD Standard deviation
SE Standard error
SF-36 Medical outcome study – 36 item – short form
SF-6-D Medical outcome study – 6  dimensions
SSRI’S Selective serotonin reuptake inhibitors
T0 Baseline assessment
T1 Short-term follow-up assessment
T2 Longer -term follow-up assessment
WHO World Health Organisation 
WLC Waiting list control group
WTP Willingness-to-pay
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“As we express our gratitude, we 
must never forget that the highest 
appreciation is not to utter words, 

but to live by them.”

 – J.F. Kennedy
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