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Objectives
To develop decision aids to provide evidence-based
information and formal preference elicitation for
women with menorrhagia; and to evaluate their
effects on patient outcomes, patient management
and cost-effectiveness.

Design

The development of the interventions was based
on a series of activities including a systematic
review of published literature on available treat-
ments, their effectiveness and their impact on
quality of life; surveys of treatment patterns and
women’s treatment-related preferences; and focus
groups with women experiencing menorrhagia or
who had undergone treatment for the condition.

The interventions were evaluated using a prag-
matic, parallel group, multicentre, randomised
controlled trial with 2 years of follow-up. Women
were randomised to one of three arms:

• control (usual practice)
• information only
• interview plus information.

Setting

Six hospitals in south-west England.

Participants

A total of 894 of 1301 women referred to one 
of 28 consultant gynaecologists with a new episode
of uncomplicated menorrhagia.

Interventions

The interventions consisted of an information
pack, including a booklet and complementary
video, and a preference elicitation interview 
with a research nurse. Women randomised to the
information and interview groups were sent the
information pack 6 weeks prior to their initial

outpatient appointment. The interview group also
underwent a structured interview with a research
nurse immediately prior to the initial consultation
with their gynaecologist. The control group
received standard practice.

Main outcome measures

The primary outcome was health status, measured
using the 36-item short-form general health survey
(SF-36) instrument. Secondary outcomes included
women’s treatment preferences, treatments under-
gone and satisfaction. In the economic analyses,
health outcomes were measured in terms of quality-
adjusted life-years (QALYs) based on women’s
responses to the EQ-5D (EuroQol-5 dimensions)
instrument.

Results

Health status
The interventions had no consistent effect on
health status compared with controls.

Preference formation
In comparison with the control group, women
were more likely to hold a treatment preference 
in both the information (adjusted odds ratio (OR)
1.87; 95% confidence interval (CI), 1.25 to 2.80)
and interview (adjusted OR 2.51; 95% CI, 1.66 
to 3.79) groups post-consultation. The interview
also influenced preferences towards individual
treatments, where women were less likely than
controls to want hysterectomy (adjusted OR 0.54;
95% CI, 0.35 to 0.85) or drug therapy (adjusted
OR 0.44; 95% CI, 0.24 to 0.82).

Treatments undergone
After 2 years of follow-up, women in the interview
group were less likely to have undergone hysterec-
tomy than controls (adjusted OR 0.60; 95% CI, 0.38
to 0.96) and women who were only given infor-
mation (adjusted OR 0.52; 95% CI, 0.33 to 0.82).

Satisfaction
The results of the satisfaction analyses were mixed.
At short-term follow-up, the information group was
significantly more satisfied than controls with the
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opportunities that they had been given to be
involved in treatment decision-making (adjusted
OR 1.39; 95% CI, 1.04 to 1.86). At long-term
follow-up the interview group rated both these
opportunities (adjusted OR 1.49; 95% CI, 1.11 to
2.01) and the results of their treatment (adjusted
OR 1.44; 95% CI, 1.03 to 2.01) higher than women
in the control group.

Cost-effectiveness
There is a high probability that information
provision in conjunction with preference elicita-
tion is cost-effective; even under a range of sensi-
tivity analyses this result does not change. The
probability that interview is the most cost-effective
form of management, assuming decision-makers
are willing to pay £30,000 per additional QALY, 
is 78%, and 55% under sensitivity analysis.

Conclusions

Neither intervention had a major impact on health
outcomes relative to control. Information plus inter-
view gave major additional benefits compared with
the information pack on its own. It helped women
form preferences, reduced hysterectomy rates and
increased long-term satisfaction. The interview also
had the highest probability of being cost-effective.

Implications for healthcare
• Information alone is not sufficient: patients

need help in using the information to clarify
their preferences, which then need to be
communicated to their clinician.

• The results of this study suggest that the use 
of decision aids, consisting of evidence-based
information along with formal preference
elicitation, can actually reduce health service
costs as well as improving patients’ satisfaction.

• The effects in terms of preference formation,
patient management and cost-effectiveness 
can be generalised to the treatment of
uncomplicated menorrhagia in primary care.

• The reduction in hysterectomy rate is con-
sistent with trends observed in other studies
looking at conditions where patients have 
a choice between conservative and radical 
surgical options.

Recommendations for future research
• Approaches to training clinicians in patient-

centred decision-making.
• Practical methods of clarifying and eliciting 

a patient’s treatment-related preferences and
communicating them to clinicians.

• Scenarios of clinical decisions under which 
these methods would prove most effective 
and cost-effective.



Menorrhagia
Menorrhagia is a significant problem for otherwise
healthy women, with around a third of all men-
struating women reporting heavy periods.1 It is 
a common reason for general practitioner (GP)
consultation,2 and referral to secondary care 
is common with 35% of those consulting 
referred within a year.3 The condition is not 
life-threatening, but it can have a considerable 
effect on a woman’s quality of life.4

A woman requiring treatment for menorrhagia
faces a number of treatment options, including 
the provision of advice and reassurance, addressing
possible iatrogenic causes (e.g. removing an intra-
uterine contraceptive device (IUCD)), a variety 
of drug therapies designed to reduce menstrual
blood loss, or referral to a gynaecologist for 
advice, assessment and possible surgery.5

Traditionally, hysterectomy has been the major
surgical intervention for the condition, with 20%
of all women undergoing the operation by the age
of 55,6 the majority being for menorrhagia.7 For
women referred to hospital with the condition,
60% will have a hysterectomy within 5 years.8

Hysterectomy is associated with a complication 
rate of around 45% and a risk of operative
mortality of between 0.4 and 2 per 1000 women.5

Most women with menorrhagia who are referred 
to hospital have failed to have their condition
adequately treated with drugs, and evidence
indicates that the most frequently prescribed 
drugs are the least effective.9 Greater use of the
more effective drugs, such as tranexamic acid, 
can reduce blood loss by approximately 54%.10

Recently, something of a revolution has occurred
regarding treatment options for menorrhagia, with
a range of minimal access treatments now avail-
able11 in addition to a number of new medical
therapies such as the levonorgestrel-releasing
IUCD. Based on current evidence, it is not 
possible to identify unequivocally the optimal
therapy for menorrhagia because the alternatives
differ according to outcomes, risks and benefits,
and clear trade-offs exist when choosing between
treatments.12 For example, hysterectomy provides 
a permanent solution to menstrual problems, but

takes women away from their usual activities for up
to 3 months;5 on the other hand, minimal access
surgery allows women to return to their usual
activities relatively quickly, but fails to ameliorate
symptoms sufficiently in a proportion of cases.
Drug therapy avoids the mortality risks of surgery
but is often associated with side effects and may
have to be taken over many years.

Information and preferences 
in menorrhagia
Women are likely to have different attitudes
towards the trade-offs that present themselves
when choosing between these treatments.12

It is important, therefore, that women’s prefer-
ences are taken into account when treatment
decisions are being made.13–15 In order to share 
in decision-making, women need comprehensible
and complete information on menorrhagia and 
its treatment. Evidence has shown that increased
information can reduce hysterectomy rates by 
over 25%.16 Outside gynaecology, studies have
shown that the provision of information to 
patients can alter their choices about treatment17

and improve outcomes of care.18

Doctors must also be made aware of their patients’
treatment preferences. Some women will be ready
and able to articulate their preferences during a
consultation, others will not. It may not be possible
for a clinician to elicit preferences during a busy
outpatient clinic, and evidence suggests that GPs
are not aware of the treatment preferences of
women with menorrhagia.3 When patients’ prefer-
ences are systematically considered as part of the
clinical decision-making process, patients’ choices
often differ from those of their clinician,19,20 and
the outcomes of care can improve.21,22

In the Information and Preferences in
Menorrhagia (IPMEN) study, interventions were
developed to help women with menorrhagia 
to determine and articulate their treatment
preferences in the hope that this would enable
them to play a more active role in decision-
making about their care. The interventions
consisted of two different patient decision aids: 
(1) an information pack consisting of a specially
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designed booklet and video providing information
on the causes of, and treatments for, menorrhagia;
and (2) a structured interview with a research
nurse to elicit women’s views about their condition
and their preferences regarding treatment. The
costs and effects of these types of intervention have
not yet been adequately measured. It is crucial,
therefore, to evaluate the costs and benefits 
of the role of structured information and the
analysis of preferences in the management 
of menorrhagia.

This study was made up of two phases. Phase I
mainly concerned the development and piloting 
of the information pack and preference elicitation
interview. In phase II, a hospital-based randomised
controlled trial (the IPMEN study) was conducted
comparing the two management strategies of
information provision and preference elicitation,
and information alone, with standard clinical
practice in terms of their effect on patient
outcomes, treatment-related preferences 
and cost-effectiveness.
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Introduction
Members of the research team have participated 
in a wide range of research into both menorrhagia
and shared clinical decision-making. This previous
experience and concurrent research undertaken
by the group were relied upon heavily during the
development of the interventions. Sources, which
were used extensively, included:

• the Effective Health Care Bulletin
on menorrhagia5

• focus groups with sufferers, clinicians 
and non-medical experts23

• epidemiological surveys6,8,24

• a review of treatment in general practice.3

In addition, an expert advisory group (appendix 1)
was formed to provide comment on and input 
to the interventions at various stages of 
their development.

Focus groups

The development of the interventions was greatly
influenced by qualitative work conducted in
collaboration with members of the advisory
group.23 This work preceded the IPMEN study 
and we only give a brief summary of the findings
here. With the aim of describing the range of
experience and issues of concern for women
suffering from menorrhagia, two focus groups 
were conducted. In addition to discussion of the
condition and its treatment, these sessions also
examined the attitudes and opinions of women 
to the use of decision aids to enhance
consultations with their doctor.

A total of 13 women took part in these sessions,
which were conducted at two centres in North-
ampton and Leeds. Participants from the target
population for the interventions were chosen to
take part. The groups were aged 28–48 years and
were (or had recently been) in a position of
thinking through the treatment options. Eight
women had already undergone hysterectomy, two
endometrial destruction, one drug therapy and

one was waiting to undergo hysterectomy, the
other had received no treatment for the condition.

Two further focus groups were conducted with
clinicians and non-medical experts to gauge the
full range of opinion on menorrhagia and the
information needs of women with the condition.
The clinicians, from Oxford, were two GPs giving
the perspective from primary care, and three
consultant gynaecologists representing the
secondary care experience. The non-medical
experts represented a hysterectomy and meno-
pausal support group from Dunfermline, a
women’s health support group from London, 
a women’s mid-life crisis centre from Birmingham
and an ‘agony-aunt’ writing in a popular 
women’s magazine.

Menorrhagia

The considerable impact on quality of life 
caused by menorrhagia was described vividly 
by the women in the focus groups in terms of: 
the practical difficulties they had coping with
everyday life; the emotional effects including
embarrassment, depression and low self-regard; 
the physical effects; the financial cost; and the
effects on family life and other family members.
Women’s reactions to these aspects of the
condition were raised as important in influ-
encing the types of treatment that they 
would favour.

Further discussion within the sessions, and those
conducted with clinicians and the non-medical
experts, focused on two areas: information pro-
vision within and outside of the clinical encounter
and what information a decision aid for the
condition should contain.

All three groups (women, clinicians and non-
medical experts) agreed that patients required
information about their condition and its treat-
ment prior to any treatment decision-making
process. However, major reservations were
expressed about how this was currently 
carried out in terms of:

© Queen’s Printer and Controller of HMSO 2003. All rights reserved.
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• patients’ communication with doctors. Women
were often reluctant or embarrassed to ask
questions and were intimidated by the status 
of their doctor.

• doctors’ communication with patients. The
clinician group raised the point that time
constraints had an impact on the amount 
of information they were able to provide to
women, but they also acknowledged they did 
not provide as much information to women 
as they thought they did.

• other external information sources. Sources
identified by the women were family and
friends, the media, nursing or other hospital
staff, hospital information sheets and support
groups. The clinician group also identified
pharmacists, drug companies and voluntary
sector health information organisations. 
These sources were criticised as being difficult 
to find, biased, directive, overtechnical, out 
of date, misleading or generally inaccurate 
or unhelpful.

Issues around the presentation and content of 
the information included in the decision aid 
were also raised. The discussions ranged over 
what information would be of use to women in
making decisions about their care. Women felt 
that information on the cause of the problem
would be valuable, and that reassurance and 
an indication that they were not alone with the
problem were important. Details of the full range
of different treatments available, and not just
hysterectomy, should be provided, and this was
highlighted as especially useful for younger women
who might have concerns regarding loss of fertility.
It was also felt that it was important to address both
the positives and the negatives of each treatment,
including any possible side effects of drugs.

In addition, detailed and practical information on
hysterectomy was considered essential, such as:

• what parts of the body will be taken away during
the operation?

• if left in place, how long will the ovaries
continue to work?

• is it still possible to suffer from periods and
premenstrual tension?

• what are the risks of surgery with respect to 
pain and death?

• the practicalities of going into hospital.

A number of points were raised with respect to the
after-effects of the operation, the length of time
women should expect to be off work, advice for the
family and the need for support. Also, the physical

and sexual consequences of the operation were
raised as topics in need of inclusion.

The clinician and self-help focus groups also 
raised the issue of describing menorrhagia.
However, this was not felt to be important 
by the women themselves.

In terms of the presentation of the information, 
a breadth of useful responses was expressed. 
The information should not be presented in a
patronising manner, or be too official or intimi-
dating in tone. The language used should be
meaningful to those who would be expected to 
use the aid, and information from women who
have ‘been through it’ was thought to be valuable.
The women felt that diagrams, models and
graphics would be useful, but that statistics should
be used carefully. The aid should not be too long
and should be available in a range of formats:
video, audiotape and booklet. The need for
foreign language versions was also raised.

Interventions

In the light of this and other work in the field,20,21,25

the advisory group proposed the development of
an information pack and an interview schedule for
preference elicitation to address the information
needs of women with menorrhagia, and to ensure
that their opinions were considered during the
treatment decision-making process.

Information pack
The need for the information pack to be practical
and easily accessible influenced the choice of
format. A booklet and complementary video that
could be sent to women, to be read and watched 
at home, were chosen. The starting point for the
booklet was the systematic review of treatment
efficacy published in the Effective Health Care
series,5 with additional evidence coming from
epidemiological and quality of life surveys on the
condition.6,8,24 The booklet was drafted by AC in
consultation with the advisory group with close
reference to the results of the focus groups
described on page 3 and other research into
patients’ information needs.26,27

The booklet (appendix 2) included an intro-
ductory section emphasising the importance of
women’s preferences in deciding on treatment,
together with chapters describing menorrhagia
and its causes, investigations, treatment options
(medical and surgical), the benefits and risks of
surgery, and a section entitled ‘personal treatment
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plan’ in which the reader was prompted to think
through and write down her preferences in
response to specific questions.

The video (appendix 2) complemented the
information in the booklet. It was presented by 
a female doctor and included clips of interviews
with women who had experienced different
treatments for menorrhagia. It included graphical
illustrations, and used colour coding to facilitate
linkage of the visual material with the information
in the booklet. The video, the original draft of
which was written by AC, was produced in associ-
ation with Boxclever Productions and won a silver
medal at the 1998 British Medical Association
video awards.

Interview
The structured interview also drew on material
derived from patient surveys9,12 and the focus
groups described on page 3. Drafted by MJS with 
input from the advisory group, the interview 
was designed around the following scenario:

• participants would be women referred 
from primary to secondary care for un-
complicated menorrhagia

• interviews would be conducted by a trained
research nurse immediately before the 
woman’s first hospital appointment with 
her consultant

• women would already have read the booklet 
and watched the video, which would have been
sent to them at home a fortnight previously.

The purpose of the interview was to help women
clarify and articulate their preferences and to give
them the chance to provide information that they
might not have the opportunity or inclination to
reveal to their doctor. The interview covered seven
different aspects of information that women
wanted their doctor to know:

• previous history
• what women wanted to achieve from 

the consultation
• to what extent the woman wished to be 

involved in the decision-making process
• clinical characteristics of treatment
• lifestyle characteristics of treatment

• questions they wished to ask their doctor 
and other comments

• treatment preference.

Responses to these questions were summarised on
a form, which was given to the woman at the end
of the interview. She was then encouraged to give it
to her doctor at the beginning of the consultation.
It was felt important that the woman be given
ownership of this information and that she could
decide not to give it to her doctor if she chose. It
was planned that after the consultation the form
would be added to the woman’s notes.

Once a draft version of the booklet was com-
pleted, a series of pilot interviews was conducted 
by SH on women from the Princess Margaret
Hospital in Swindon. Women suitable to take 
part in these interviews were identified by a review
of GP referral letters sent to the consultants at 
this centre. This process identified 81 women as
suitable participants and 31 agreed to take part 
in the interview. Prior to the interview they were
given the booklet to read. These interviews helped
to refine the wording and order of some questions
but did not result in any major changes to the 
draft interview schedule. However, the pilot did
identify the need for prompts to facilitate the
interview and these took the form of laminated
cards on which the options to answer the different
questions were printed. The interview was further
refined by the research nurses during their
interview training programme.

The research nurses were allowed to modify the
introduction to the interview schedule to enable
them to build a natural rapport with the women.
The interview itself was highly structured in nature
with no deviation from the schedule permitted.
Where women asked questions or requested addi-
tional information this was noted in the appropriate
section of the summary form and the woman in-
formed that they should direct these questions to
their doctor during their subsequent consultation.

The final version of the interview schedule
(appendix 3) and summary form (appendix 4) 
are included in this report. All questionnaires 
used in phase II of the study were also piloted 
at this stage.
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Aims
Phase II of the study was a multicentre randomised
controlled trial, which aimed to evaluate the
information pack and interview in terms of their
effects on patient outcomes, patient management
and cost-effectiveness.

Participants

Women consulting one of 28 consultant
gynaecologists from six hospitals in the south 
west of England were invited to participate in 
the study. Five of the consultants were female 
and four of the centres were district general
hospitals. Six research nurses were appointed 
with responsibilities to identify and recruit partic-
ipants, conduct the interviews and coordinate 
data collection. The recruitment period lasted
from October 1996 until February 1998. Ethical
approval was granted by each of the six
participating centres.

All women referred from primary to secondary
care with uncomplicated menorrhagia, deemed
non-urgent by their consultant, were considered
for trial entry if their referral related to a new
episode of menorrhagia. Patients were identified
by the research nurse from an inspection of
referral letters sent from GPs to the 
participating consultants.

All women identified from the referral letter
inspection were registered with the trial manage-
ment database held at the study administration
centre. They were then sent a letter from their
consultant inviting then to take part in the 
study 8 weeks prior to their scheduled out-
patient appointment.

Design

For those consenting, random allocation to one 
of the three groups was then carried out using a
form of random permuted blocks, with block size
randomly set to three, six or nine to avoid any
possibility of selection bias.28 The allocation
sequence was generated by computer and stratified

by consultant and the age at which the woman 
left full-time education. Secure randomisation was
ensured by using a central telephone random-
isation system based at the study administration
centre. Patients were randomised to one of 
three arms:

• control: no intervention, standard practice
control group

• information: the video and booklet were 
sent to women at their home 6 weeks before
their consultation

• interview: in addition to receiving the
information, women also attended a structured
preference elicitation interview immediately
before their consultation.

Protocol

Before randomisation, participants completed 
a baseline questionnaire (appendix 5), which
collected data on clinical history, socio-
demographic characteristics, treatment-related
knowledge, generic and condition-specific 
health status measures and treatment-
related preferences.

Included with the booklet and video in the pack
sent to women in both of the intervention groups 
6 weeks pre-consultation was a questionnaire that
asked for patients’ views on the information tools.
Women were asked to complete this after they 
had read the booklet and watched the video.

Women in the structured interview group were
asked to arrive 30 minutes before their scheduled
outpatient appointment to attend the interview. 
In all three arms, doctors were asked to complete 
a short questionnaire after the consultation.
Women were sent a questionnaire the following
day, which asked about satisfaction with the
consultation and treatment-related preferences.
Women in the interview group also received a
short questionnaire asking for their opinions 
on the preference elicitation interview.

Follow-up questionnaires were sent at 6, 12 and 
24 months post-consultation. These focused on
health status, treatment-related preferences,
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treatments undergone and satisfaction with the
care they had received and the decision-making
process. Women who did not respond to the 12- 
or 24-month questionnaire after two reminder
letters received a reminder telephone call. Those
who said they did not wish to complete a follow-up
questionnaire were asked to take part in a short
telephone interview covering key items from the
follow-up questionnaire. Those who said they
would complete a final follow-up questionnaire 
at 24 months but did not return it were then 
asked to take part in a telephone interview.

A comprehensive resource use diary booklet was
used to allow women to describe their contacts
with health services. Three diary booklets were sent
to women and covered the periods up to 6 months,
6–12 months and 12–24 months post-consultation.
The first section of the follow-up questionnaires
also asked for this data from women who had not
completed their diary booklet.

Data collection

General and condition-specific 
health status
General health status was measured using 
the 36-item short-form general health survey 
(SF-36)29 and the EuroQol-5 dimensions (EQ-5D)
instruments (‘Outcomes’, page 11).30 A scale
developed by Ruta and colleagues was used 
to measure the severity of menorrhagia.31 How-
ever, this scale is only relevant to women who
menstruate, which limits its use as a measure 
of effectiveness to those women who did not
undergo hysterectomy or reach the menopause
during follow-up. A short-form of the State–Trait
Anxiety Inventory was used to measure anxiety.32

Preferences and treatments
Many studies of decision aids have focused on a
simple choice between undergoing one therapy or
another (often no therapy).33 With menorrhagia,
however, there are a number of different treatment
options that women can choose from. Another
feature of this clinical condition is that many
women have a better idea of which treatment they
do not want (often hysterectomy or drug therapy)
than the treatment they do want. Therefore,
preferences were collected using two separate open
questions, which asked women whether they had
any strong feelings about the type of treatment
they would like (positive preference) and would
not like (negative preference) like for their heavy
periods. Women were able to list more than one
treatment in each question.

These preferences were then coded in two ways.
First, a binary variable was constructed, indicating
whether or not the woman held any kind of
preference. Secondly, ordinal variables were
constructed for each of the following main
treatments: hysterectomy, endometrial destruction,
drug therapy, unspecified surgery, other (which
included the levonorgestrel-releasing IUCD,
fibroid removal and polyp removal) and no
treatment. Responses were coded to indicate
whether the woman held a positive preference, 
no preference or a negative preference towards
each treatment. The unspecified surgery option
was included because many women stated that 
they did or did not want surgery, without any 
firm indication of whether this meant 
hysterectomy or any form of surgery.

Change in preferences between baseline 
and post-consultation was defined in two ways. 
For those who had no preference at baseline 
a binary variable was used: no preference held
post-consultation and preference formed post-
consultation. For those who did hold a preference
at baseline a nominal variable was produced with
three categories: preference maintained (i.e. the
same preferences were held at baseline and post-
consultation), preference changed, no preference
(the woman no longer held a preference post-
consultation). In assessing change in preference,
rather than the broad classification used above to
define preferences, a more sensitive classification
was used: hysterectomy, endometrial destruction,
fibroid removal, polyp removal, drug therapy, hor-
monal drugs, non-hormonal drugs, levonorgestrel-
releasing IUCD and unspecified surgery. Any other
responses were coded on a case by case basis.

Women were asked to describe the treatments they
had undergone as part of the resource use data
collection. The question on drug therapy asked
women for the name, dates started and finished,
and reason for use of any tablets, pills, drops or
injections that they had had. Data on surgical
treatments and other procedures were collected
from the resource use data, from questions looking
at reasons for GP or outpatient visit or inpatient
stay, and from a question asking about whether any
surgical procedures had been undergone. Binary
variables were used to describe whether a treatment
had been undergone and the same variables as
those used to describe preferences were employed.

Agreement between post-consultation
preferences and treatments undergone
For those women specifying a preference post-
consultation and undergoing a treatment during
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follow-up the extent to which their preferences
matched the treatments they underwent was
assessed. This relationship was defined as ordinal
in nature and categorised as follows: treatment
corresponded with a positive preference (they got
what they wanted), no positive preference was held
and the treatment undergone did not correspond
with a negative preference (they didn’t get what
they didn’t want), treatment did not correspond
with either a positive or negative preference (they
got something else), and treatment corresponded
with a negative preference (they got what they
didn’t want). In the conduct of the analysis, how-
ever, this categorisation was found to be unstable
and the first two categories were combined. 
The same categories of response used to assess
change in preferences (above) were used to 
assess agreement.

In the analysis for the long-term follow-up, 
a further variable was produced taking into
account any change in preferences between 
post-consultation and either 6- or 12-month 
follow-up to give a variable describing the last-
stated preference. Agreement between these
preferences and treatments undergone was 
then assessed in the same way.

Resource use
The data collected covered the number of and
reasons for GP and outpatient visits, the length 
of and reasons for inpatient stays, tests and
treatments undergone.

Clinical history
Details of the women’s menorrhagia-related
clinical history were collected in terms of previous
treatment undergone and the duration of this
episode of the problem. Data on whether they had
previously undergone surgery were also collected;
research has shown that those who have under-
gone surgery are more likely to choose a surgical
option if available.3

Treatment-related knowledge
Women’s knowledge of the treatment options
available was assessed by asking them whether 
they had heard of seven common treatments and
whether they knew what they were. The options
‘No, I have not heard of it’, ‘Yes, I’ve heard of it,
but I don’t know what it is’, ‘Yes, I’ve heard of it,
and I know what it is’ were scored as 0, 1, 2 respec-
tively and then rescaled to cover the range 0–100.

Satisfaction
Satisfaction was assessed post-consultation and at
follow-up. Post-consultation, a woman’s perceived

knowledge of the treatment options and her
satisfaction with the consultation in terms of the
extent to which she had been involved in the
treatment decision and the importance of her
opinion in reaching this decision were assessed.

At follow-up, women’s experiences since their
consultation were measured by their ratings of 
the extent to which they had opportunities to
become involved in the treatment decision and
their satisfaction with the care they had received.

The 6-month and 12-month data were merged
together to form a short-term follow-up dataset.
The 24-month data and subsequent interviews
formed the long-term follow-up dataset. In the
analysis of treatments undergone at 24 months, 
the data presented are cumulative and refer to 
any treatment undergone during the period of 
the study.

Outcomes

Patient outcomes were measured using standard
validated scales where available. The primary
outcome was general health status measured 
using the SF-36.29 It was acknowledged that 
not all the dimensions of the instrument were
likely to show between-group differences, but 
it was considered important to use a generic
measure to permit comparisons with other 
uses of healthcare resources.

Secondary outcomes included the following:

• Post-consultation treatment preferences and
change in preferences between baseline and
post-consultation. It was important to assess 
the effect of the interventions in helping 
women to form treatment preferences, and 
also to assess whether they could change
previously held preferences.

• Treatments undergone during follow-up. 
If these types of intervention are to be
introduced to routine care within the NHS 
their effect on patient management must 
be assessed.

• Agreement between women’s preferences 
and treatments undergone. As an indication of
the extent to which consultations fulfilled the
principles of shared decision-making,34 the
agreement between women’s preferences and
the treatments undergone were measured.

• Anxiety.32 A criticism of providing information
to patients and involving them in decisions
about their care is that it can increase anxiety.
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• The EQ-5D instrument.30 This was essential for
the economic evaluation.

• Severity of menorrhagia.31 As noted in ‘General
and condition-specific health status’ (page 8),
this measure was limited to those women who
had not undergone hysterectomy or reached 
the menopause.

• Patient satisfaction. Measured post-consultation
and at follow-up.

Covariates

In addition to the effects of the interventions
under evaluation, a number of other factors 
will affect the outcomes listed above and these
covariates have therefore been included in the
analyses. Covariate data collected at baseline
covered clinical history, socio-demographics,
symptom severity, treatment knowledge, treatment
preference and baseline score for the health status
measures. Other patient level covariates attempted
to correct for any effects introduced by the study
design. Length of follow-up was included where
appropriate and the point in the recruitment
period at which the women joined the trial was
included in case there was a change in clinical
practice, external to the study, during the 
conduct of the trial.

Characteristics of the women’s consultant may 
also have an influence on the effectiveness of the
interventions. Previous research has shown that
hysterectomy rates differ when the sex of the
consultant is compared. Year of qualification was
also included among the possible covariates to
account for any cohort effect of practice among
consultants. In addition to these characteristics,
there may also be a clustering effect attributed to
the consultant. This effect occurs where patients
referred to one consultant may be more similar
than those referred to any other and the standard
errors observed around estimates of effect at the

patient level are then biased towards being too
small. ‘Consultant’ has therefore been handled 
in a different manner to the other covariates in 
the analyses.

Statistical methods

The analyses were conducted on an intention-to-
treat basis. Non-response bias was assessed using 
t tests, analysis of variance (ANOVA) and chi-
squared tests. Multiple regression methods were
used to analyse health status. Logistic regression
models were used to analyse whether a preference
had been formed post-consultation and the
treatments undergone during follow-up. Ordinal
regression was used in the analysis of individual
post-consultation preferences, the agreement
between preferences and treatments undergone,
and satisfaction. To allow for potential clustering,
both consultant and (where methods were avail-
able) the consultant–intervention interaction were
modelled as random effects.35 Change in prefer-
ences between baseline and post-consultation were
analysed using multinomial logistic regression.
Here robust standard error estimates were
employed to account for clustering.35 A pool of
covariates was defined for each model a priori
(appendix 6) and a forward stepwise selection
procedure was employed. The covariates included
in the final models are shown in appendix 7.

Sample size

The primary outcome of the study was the SF-36
instrument. A sample size of 900 was calculated 
to detect differences between study arms of five
points with a power of 80% at the 5% significance
level. This applied to all domains except the 
two role-related scales, which have standard
deviations (SDs) more than a third greater 
than the other scales.36
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Introduction

The economic evaluation was conducted using
cost–utility analysis. Costs were estimated from the
perspective of the UK NHS and health benefits
were expressed in terms of quality-adjusted life-
years (QALYs) over a mean period of follow-up 
of 26 months.

Cost analysis

Resource use was measured prospectively in 
all women. The resources associated with the
development and production of the interventions
were recorded. For women in the interview group,
the duration of time devoted by the nurse to the
interview was recorded. So as not to interfere
unduly with routine practice, clinicians were 
not asked to record the duration of their initial
consultation with women in the study, so this
element of care has not been costed under the
assumption that they are the same in each of the
three groups. This assumption is tested using
sensitivity analysis.

During the follow-up period, women were asked 
to provide details of their use of health services 
as part of the questionnaires they were sent at 
6, 12 and 24 months. This included details of
therapeutic and diagnostic procedures and
medications for menorrhagia; inpatient days 
in hospital for any reason; and outpatient 
and GP visits for any reason.

Health service resource use has been valued 
at 1999–2000 UK costs. The items costed and
source of unit costs (prices) are summarised 
in Table 1.37–41 The calculation of the intervention
costs is shown in Table 2.3,42,43 Fixed costs, incurred
through the expert input required for the con-
tent of the information pack and interview and 
the production of the booklet and video, are
averaged over the total potential eligible
population. Variable costs are calculated from 
the costs incurred during the study. The cost 
of the interview was included only for those
patients in the interview arm who attended 
the interview.

Outcomes
Health-related outcomes were measured using
QALYs. These were based on women’s responses 
to the EQ-5D health status questionnaire at base-
line, and 6, 12 and 24 months after the initial
consultation. The EQ-5D is a generic measure 
of health status, where health is characterised 
on five dimensions (mobility, self care, ability 
to undertake usual activities, pain, anxiety/
depression).44 At each time-point, women were
asked to indicate their level of health on each
dimension using one of three levels: no problems,
moderate problems and severe problems. 
Each response located a woman into one of 
245 mutually exclusive health states, each of 
which had previously been valued on the 0
(equivalent to dead) to 1 (equivalent to good
health) ‘utility’ scale based on interviews with 
a sample of 3395 members of the UK public.45

Hence, each woman in the trial had a health
‘utility’ at up to four time-points and, using area
under the curve methods,46 these observations
were translated into QALYs over each woman’s
period of follow-up.

Analysis

Given that the time horizon of the analysis 
was only 2 years, total costs and QALYs remain
undiscounted. To account for the skewed nature 
of the data, 95% confidence intervals (CIs) for
differential costs and QALYs have been calculated
using bias corrected and accelerated (BCA) non-
parametric bootstrapping (based on the 2.5th 
and 97.5th percentiles).47

In some patients, resource use data and 
EQ-5D responses were wholly or partially missing.
This was due to missing data within questionnaires,
non-response and administrative censoring; for
example, it was not possible to collect data on
contacts with health services from women who
took part in the telephone interview rather than
complete a final follow-up questionnaire. For a
large study of this type with a significant pro-
portion of data being collected directly from
women in the form of self-completed question-
naires, missing data is inevitable, despite the
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assiduous use of reminders. We have addressed 
the problem using multivariate multiple imputa-
tion (MI) methods that assume the data were
missing at random; that is, cases with incomplete
data differ from cases with complete data, but the
missing data pattern is fully predictable from other
variables in the dataset.48 Appendix 8 provides full
details of the imputation methods.

Cost-effectiveness analysis was undertaken to relate
differential mean cost to differential mean QALYs
associated with the alternative arms of the trial.

Mean costs and QALYs are estimated with un-
certainty. Therefore, to account for uncertainty
due to sampling variation, we plotted cost-
effectiveness acceptability curves.49,50 Given the 
data collected within the trial, this curve shows the
probability that any one management strategy is
more cost-effective than the others for different
maximum levels that the decision-maker may be
willing to pay for an additional QALY. This is a
Bayesian approach to the presentation of cost-
effectiveness data,51 although a full Bayesian
analysis has not been undertaken.

TABLE 1 Unit costs at 1999–2000 prices and sources of cost

Item Cost (£) Source

Tests
D&C 122.00 NHS reference costs, 199937

Endometrial biopsy 75.00 NHS reference costs, 1999

Laparoscopy 246.50 Sculpher et al., 2000*,38

Hysteroscopy 122.00 NHS reference costs, 1999

Ultrasound scan 75.00 NHS reference costs, 1999

Blood test 10.90 Specific NHS Trust
Netten & Dennett, 199939

Colposcopy 105.00 NHS reference costs, 1999

Examination under anaesthetic 75.00 NHS reference costs, 1999

Treatments
Drugs British National Formulary, September 199940

Surgery and procedures†

Hysterectomy 1312.10 Two specific NHS Trusts

Endometrial destruction 646.00 Sculpher et al., 1993*,41

Polyp removal 122.00 NHS reference costs, 1999

Fibroid removal 580.00 Sculpher et al., 2000*

Levonorgestrel-releasing IUCD 150.00 British National Formulary, September 1999
Netten & Dennett, 1999
NHS reference costs, 1999

Other – Costed on a case-by-case basis

Inpatient stays (cost per day)‡

Gynaecology 340.00 NHS reference costs, 1999

Obstetrics 335.00 NHS reference costs, 1999

Surgery 335.00 NHS reference costs, 1999

Medical 202.00 NHS reference costs, 1999

Outpatient visits (cost per visit)‡

Related outpatient visit 69.00 NHS reference costs, 1999

Unrelated outpatient visit 73.50 NHS reference costs, 1999

GP visits (cost per visit)‡

Related GP visits 15.00 Netten & Dennett, 1999

Unrelated GP visits 15.00 Netten & Dennett, 1999

* Updated for inflation
† Including any inpatient stay, and outpatient or GP visit
‡ Excluding stay or visit associated with particular surgery or procedure
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TABLE 2 Cost of interventions

Cost (£) Assumptions

Fixed intervention costs
Video production 47,638.32

Video graphics 5,249.61

Booklet production 2,311.80

Expert input 25,000.00

Total 80,199.73 A

Potential target population
Female population of England and B 11,491,500
Wales aged 25–5243

Rate of GP consultation for menorrhagia C 0.05
(per woman per year)3

Rate of referral for menorrhagia D 0.35
(per woman consulting her GP per year)3

Estimated number of menorrhagia referrals E 201,101
(per year) (B x C x D)

Useful life of the interventions (years) F 3

Total potential target population G (F x E) 603,303

Fixed cost per potential patient 0.13 H (A / G)

Variable costs (per patient)
Video 9.03 I Based on 550 copies of the video

Booklet 4.30 J Based on 1000 copies of the booklet

Postage 0.76 K Second class

Interview42 4.20 L Grade G nurse at £0.21 per minute 
for 20 minutes

Total intervention costs (per patient)
Information 14.22 H + I + 

J + K

Information plus interview 18.42 H + I + 
J + K + L
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Recruitment
From the 1301 eligible women invited to take 
part in the study, 894 (69%) gave their consent
(Figure 1A) and there were no exclusions after
randomisation. There was no difference in 
age between those granting (mean 40 years, 
SD 7.0) and refusing (41, 7.7) consent (p = 0.56). 
Response rates to the baseline and post-
consultation questionnaires were 99% and 
80%, respectively.

Baseline characteristics

Table 3 gives baseline descriptive statistics for the
three study arms. The sample was stratified by 
the women’s age on leaving full-time education.
This showed that 59% were aged 16 years or under
and 16% were aged 19 years or over when they left
full-time education. This distribution is similar to
that of women from the general population, where
61% of women from this age group left full-time
education aged 16 or under and 18% aged 19 
or over.52 The consultant to whom women were
referred was also used to stratify the sample so
there were no between-group differences in the
proportions seeing a female consultant or in the
consultant’s year of qualification. There may be
small between-group differences in the duration 
of the problem and also in previous hormonal 
and non-hormonal drug treatment, but the other
sample characteristics appear evenly distributed
between the three study arms.

Women’s treatment preferences at baseline, 
before randomisation, are also described in 
Table 3 and between-group differences were
evident. The groups differed in the extent to 
which they held a preference and also in terms 
of their preferences for individual treatments,
especially drug therapy. Few women expressed
preferences for endometrial destruction, no
treatment or other treatments.

Use of interventions

Information pack evaluation questionnaires 
were returned by 519 (87%) women in the

intervention groups. All but four women reported
watching or reading at least some of the video 
or booklet. The structured interview, which 
lasted an average of 20 (SD 6.2) minutes, was
conducted with 240 (80%) of the 300 women
randomised to that group.

Satisfaction with the
interventions
Women’s levels of satisfaction with the inter-
ventions were very high. Over 95% rated the
information pack as interesting and under-
standable and would recommend it to women 
with a similar problem. Interview evaluation
questionnaires were returned by 224 (75%) 
women in this group and 207 (96%) found 
it easy to participate in. Slightly fewer (177; 
83%) would recommend the interview to 
women with a similar problem.

In terms of the clinician’s perceived duration 
of the consultations, there were between-group
differences (chi-squared, p = 0.013). Consultations
with women in the interview group were more
likely to be perceived as ‘longer than average’ 
than those with women in the other two 
groups (Table 4).

Post-consultation preferences

Table 5 shows women’s treatment preferences 
post-consultation. In comparison with the control
group, those in the intervention groups were much
more likely to express a treatment preference 
after their consultation (information: p = 0.002;
interview: p = 0.0001).

In terms of the actual preferences held, the inter-
view group was significantly less likely than controls
to want either hysterectomy (p = 0.008) or drug
therapy (p = 0.009), whereas the likelihood for the
information group compared with controls was not
significant (p = 0.41 and p = 0.092). Compared with
each other, there were no significant differences
between the interventions.
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Change in preferences

Changes in preferences held at baseline and 
those held post-consultation are shown in 
Table 6. Both interventions had a major effect 
on women who did not hold a preference at
baseline, with highly significant increases in the
likelihood of holding a treatment preference 
post-consultation (information: p = 0.0008 
and interview: p = 0.0001).

For those who held a preference at baseline,
women in both intervention groups were 
more likely to change their preferences
(information pack: p < 0.0005; interview: 
p = 0.008) than to retain their baseline prefer-
ence compared with women in the control 
group. Women in the information group were 
also more likely to no longer hold a preference,
than to retain their preference, compared 
with women in both the control (p = 0.041) 

Women registered with trial centre and
invited to join study (n = 1301)

Women refusing consent
(n = 407)

Interview group
(n = 300)

Information group
(n = 296)

Control group
(n = 298)

Baseline questionnaire
Returned (n = 298)

Not returned (n = 2)

Baseline questionnaire
Returned (n = 293)

Not returned (n = 3)

Baseline questionnaire
Returned (n = 294)

Not returned (n = 4)

Short-term follow-up
Data provided (n = 221)

No data (n = 79)

Short-term follow-up
Data provided (n = 205)

No data (n = 91)

Short-term follow-up
Data provided (n = 205)

No data (n = 93)

Long-term follow-up
Data provided (n = 215)

No data (n = 85)

Long-term follow-up
Data provided (n = 206)

No data (n = 90)

Long-term follow-up
Data provided (n = 204)

No data (n = 94)

Post-consultation
questionnaire

Returned (n = 236)
Not returned (n = 64)

Post-consultation
questionnaire

Returned (n = 244)
Not returned (n = 52)

Post-consultation
questionnaire

Returned (n = 237)
Not returned (n = 61)

Randomisation
(n = 894)

(C)

(B)

(A)

FIGURE 1 CONSORT diagram of recruitment and response to (A) follow-up post-consultation; (B) short-term follow-up; and (C) long-
term follow-up (adapted from Kennedy, et al. (see ‘Related publication’ at front of this monograph), with permission from the American
Medical Association)
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TABLE 3  Baseline characteristics of women and consultants by group

Control Information Interview
(n = 298) (n = 296) (n = 300)

Mean (SD) age in years 40 (7.0) 40 (7.2) 41 (6.9)

Age at leaving 16 or under 172 (57.7) 171 (57.8) 171 (57.0)
full-time education: 17–18 73 (24.5) 74 (25.0) 69 (23.0)

19 or over 44 (14.8) 44 (14.9) 50 (16.7)
not given 9 (3.0) 7 (2.4) 10 (3.3)

Female consultant seen 60 (20.1) 62 (20.9) 58 (19.3)

Median year of qualification for consultant 1974 1974 1974

(n = 293) (n = 292) (n = 297)

Duration of problem: 3 months or less 6 (2.0) 6 (2.1) 7 (2.4)
4–7 months 28 (9.6) 39 (13.4) 29 (9.8)
8–11 months 30 (10.2) 28 (9.6) 27 (9.1)
1–2 years 67 (22.9) 64 (21.9) 58 (19.5)
2–3 years 45 (15.4) 40 (13.7) 48 (16.2)
more than 3 years 117 (39.9) 115 (39.4) 128 (43.1)

(n = 247) (n = 252) (n = 257)

Previous treatment: hormonal drugs 99 (40.1) 91 (36.1) 84 (32.7)
non-hormonal drugs 103 (41.7) 108 (42.9) 96 (37.4)
OCP 58 (23.5) 55 (21.8) 61 (23.7)
D&C 55 (22.3) 64 (25.4) 55 (21.4)

(n = 286) (n = 284) (n = 292)

Ever had any surgery 238 (83.2) 236 (83.1) 248 (84.9)

Mean (SD) knowledge of available treatments* 68 (21.0) 66 (21.2) 65 (23.2)

Mean (SD) menorrhagia severity 47 (14.8) 47 (13.8) 48 (14.8)

(n = 285) (n = 285) (n = 292)

Treatment preferences: preference held 130 (45.6) 117 (41.1) 139 (47.6)

Hysterectomy positive preference 59 (45.4) 49 (41.9) 56 (40.3)
no preference 44 (33.8) 38 (32.5) 53 (38.1)
negative preference 27 (20.8) 30 (25.6) 30 (21.6)

Endometrial destruction positive preference 6 (4.6) 9 (7.7) 6 (4.3)
no preference 121 (93.1) 106 (90.6) 132 (95.0)
negative preference 3 (2.3) 2 (1.7) 1 (0.7)

Unspecified surgery positive preference 2 (1.5) 2 (1.7) 4 (2.9)
no preference 115 (88.5) 98 (83.8) 122 (87.8)
negative preference 13 (10.0) 17 (14.5) 13 (9.4)

Drug therapy positive preference 13 (10.0) 6 (5.1) 5 (3.6)
no preference 75 (57.7) 62 (53.0) 73 (52.5)
negative preference 42 (32.3) 49 (41.9) 61 (43.9)

Other treatment positive preference 7 (5.4) 5 (4.3) 6 (4.3)
no preference 120 (92.3) 110 (94.0) 128 (92.1)
negative preference 3 (2.3) 2 (1.7) 5 (3.6)

No treatment positive preference 2 (1.5) 2 (1.7) 1 (0.7)
no preference 128 (98.5) 115 (98.3) 138 (99.3)

* Scored 0–2 for knowledge of seven treatment options, then transformed to a 0–100 scale

Data given as numbers (percentages) unless stated otherwise

(Adapted from Kennedy, et al. (see ‘Related publication’ at front of this monograph), with permission from the American Medical
Association.)
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TABLE 5  Women’s post-consultation treatment-related preferences by group

Control Information Interview

(n = 235) (n = 240) Adjusted OR (n = 233) Adjusted OR
(95% CI) (95% CI)

Preference held* 113 (48.1) 145 (60.4) 1.87 160 (68.7) 2.51
(1.25 to 2.80) (1.66 to 3.79)

Actual treatment preferences†:
Hysterectomy: positive preference 52 (46.0) 46 (31.7) 50 (31.3)

no preference 37 (32.7) 58 (40.0) 59 (36.9)
negative preference 24 (21.2) 41 (28.3) 51 (31.9)

Likelihood to want treatment 0.78 0.54
(0.44 to 1.41) (0.35 to 0.85)

Endometrial positive preference 6 (5.3) 12 (8.3) 22 (13.8)
destruction: no preference 106 (93.8) 127 (87.6) 133 (83.1)

negative preference 1 (0.9) 6 (4.1) 5 (3.1)

Likelihood to want treatment 0.93 1.45
(0.42 to 2.03) (0.77 to 2.74)

Unspecified surgery: positive preference 1 (0.9) 2 (1.4) 3 (1.9)
no preference 95 (84.1) 117 (80.7) 134 (83.8)
negative preference 17 (15.0) 26 (17.9) 23 (14.4)

Likelihood to want treatment 0.79 0.92
(0.32 to 1.90) (0.49 to 1.70)

Drug therapy: positive preference 8 (7.1) 23 (15.9) 19 (11.9)
no preference 72 (63.7) 71 (49.0) 70 (43.8)
negative preference 33 (29.2) 51 (35.2) 71 (44.4)

Likelihood to want treatment 0.59 0.44
(0.31 to 1.09) (0.24 to 0.82)

Other treatment: positive preference 7 (6.2) 10 (6.9) 8 (5.0)
no preference 99 (87.6) 131 (90.3) 151 (94.4)
negative preference 7 (6.2) 4 (2.8) 1 (0.6)

Likelihood to want treatment 1.46 1.57
(0.48 to 4.46) (0.66 to 3.76)

No treatment: positive preference 3 (2.7) 4 (2.8) 5 (3.1)
no preference 110 (97.3) 141 (97.2) 155 (96.9)

* OR calculated using logistic regression with a reference category of Control group
† OR calculated using ordinal regression with a reference category of Control group and a referral level of ‘negative preference’

Data given as numbers (percentages) unless stated otherwise

TABLE 4  Clinician’s perception of the duration of the consultation by group

Control Information Interview
(n = 259) (n = 272) (n = 270)

Longer than average 49 (18.9) 46 (16.9) 77 (28.5)

Average 189 (73.0) 200 (73.5) 170 (63.0)

Shorter than average 21 (8.1) 26 (9.6) 23 (8.5)

Data given as numbers (percentages)
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and interview groups (adjusted relative risk 
ratio (RRR) 2.88 (95% CI, 1.45 to 5.72), 
p = 0.002).

Women’s perceived knowledge 
and satisfaction
After the gynaecological consultation, women 
in all three groups reported high rates of per-
ceived knowledge for the available treatment
options. However, women in the intervention
groups were more likely to say that they under-
stood what treatment options were available 

to them than those in the control group 
(Table 7). The effect was more variable in the
interview group, which did not reach significance
(information: p = 0.011; interview: p = 0.072).
There were no significant differences between 
the groups in the extent to which women 
agreed that they had as much involvement in 
the treatment choice as they wanted. Compared
with controls, both intervention groups were 
less likely to agree with the statement that their
opinion was important in reaching the treatment
decision, but these differences were not statis-
tically significant (information: p = 0.053; 
interview: p = 0.28).

© Queen’s Printer and Controller of HMSO 2003. All rights reserved.

TABLE 6  Change in treatment-related preferences between baseline and post-consultation by group for women who completed 
both questionnaires

Control Information Interview

(n = 225) (n = 234) Adjusted OR (n = 226) Adjusted OR
(95% CI) (95% CI)

Women with no preference at baseline: 122 (54.2) 135 (57.7) – 114 (50.4) –
preference formed post-consultation* 34 (27.9) 67 (49.6) 2.48 61 (53.5) 2.97 

(1.46 to 4.20) (1.72 to 5.13)

Adjusted RRR Adjusted RRR 
(95% CI) (95% CI)

Women who stated a preference at baseline: 103 (45.7) 99 (42.3) – 112 (49.6) –
maintained preference post-consultation 38 (36.9) 20 (20.2) – 34 (30.4) –

changed preference post-consultation† 36 (35.0) 55 (55.6) 3.56 61 (54.5) 2.08 
(1.86 to 6.84) (1.21 to 3.57)

no preference post-consultation† 29 (28.2) 24 (24.2) 1.92 17 (15.2) 0.67
(1.03 to 3.60) (0.32 to 1.39)

* OR calculated using logistic regression with a reference category of Control group
† RRR calculated using multinomial logistic regression with a reference category of ‘women who maintained their preference post-
consultation’

Data given as numbers (percentages) unless stated otherwise
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TABLE 7  Women’s perceived knowledge and satisfaction post-consultation by group

Control Information Interview

(n = 237) (n = 244) Adjusted OR (n = 236) Adjusted OR
(95% CI) (95% CI)

I fully understood what treatment (n = 233) (n = 241) (n = 231)
options are available to me:

strongly agree 56 (24.0) 86 (35.7) 71 (30.7)
agree 120 (51.5) 101 (41.9) 120 (51.9)
not sure 29 (12.4) 27 (11.2) 20 (8.7)
disagree 26 (11.2) 23 (9.5) 17 (7.4)
strongly disagree 2 (0.9) 4 (1.7) 3 (1.3)

Likelihood to agree* 1.41 1.40
(1.08 to 1.84) (0.97 to 2.00)

I had as much involvement as I wanted (n = 229) (n = 239) (n = 231)
in the choice of treatment I am to have:

strongly agree 55 (24.0) 66 (27.6) 63 (27.3)
agree 113 (49.3) 116 (48.5) 110 (47.6)
not sure 36 (15.7) 28 (11.7) 17 (7.4)
disagree 22 (9.6) 24 (10.0) 29 (12.6)
strongly disagree 3 (1.3) 5 (2.1) 12 (5.2)

Likelihood to agree* 1.12 1.04
(0.87 to 1.45) (0.76 to 1.42)

I am satisfied that my own opinion was (n = 231) (n = 237) (n = 232)
important in reaching a treatment decision:

strongly agree 62 (26.8) 85 (35.9) 71 (30.6)
agree 123 (53.2) 89 (37.6) 107 (46.1)
not sure 27 (11.7) 27 (11.4) 19 (8.2)
disagree 16 (6.9) 29 (12.2) 24 (10.3)
strongly disagree 3 (1.3) 7 (3.0) 11 (4.7)

Likelihood to agree† 0.65 0.78
(0.42 to 1.01) (0.49 to 1.23)

* OR calculated using ordinal regression with a reference category of Control group and a referral level of ‘strongly disagree’
† Item recoded as ‘agree’, ‘unsure’ and ‘disagree’. OR calculated using ordinal regression with a reference category of Control group
and a referral level of ‘disagree’

Data given as numbers (percentages) unless stated otherwise
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Response to follow-up
The response rate to short-term follow-up was 
71% (Figure 1B, page 16), with a mean duration of
follow-up of 12 months for each study arm. The rates
of loss to follow-up varied between the groups, but
these differences were not significant (chi-squared, 
p = 0.35). Comparing baseline characteristics for
responders and non-responders showed that non-
responders were significantly more likely to be
younger (responders: mean (SD) 41 years (6.6), non-
responders: 39 (7.7); p < 0.0005), have more severe
menorrhagia (46 (13.5), 51 (16.2); p = 0.0005), a
lower level of knowledge of available treatments (68
(21.0), 63 (21.5); p = 0.002) and to be recruited in

the first half of the study (n (%) 295 (46.8), 154
(58.6); p = 0.002). The between-group differences 
in these effects were only significant for treatment
knowledge. Non-responders who had been ran-
domised to the control group were more aware of
available treatments than those in the intervention
groups (control: mean (SD) 67 (19.4), information:
61 (21.5), interview: 59 (23.2); p = 0.045).

Health status

The observed differences between study arms in
health status were small for all the measures used
(Table 8) and the only difference that was statis-
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Chapter 6

Results: short-term follow-up

TABLE 8  Adjusted mean between-group difference in health status at short-term follow-up (95% CI)

Interview – Control Information – Control Interview – Information

Interview: n = 208, Information: n = 198, Interview: n = 208,
Control: n = 189 Control: n = 189 Information: n = 198

SF-36*

Physical function 1.2 (–2.4 to 4.7) 1.2 (–2.4 to 4.7) 0.0 (–3.5 to 3.5)

Social function 0.0 (–5.0 to 5.0) 2.8 (–2.3 to 7.8) –2.7 (–7.7 to 2.2)

Role physical 0.5 (–7.3 to 8.3) 3.0 (–4.9 to 11.0) –2.5 (–10.3 to 5.2)

Role emotional –0.5 (–9.8 to 8.9) 4.2 (–5.3 to 8.9) –4.6 (–13.9 to 13.7)

Mental health 0.8 (–3.3 to 4.9) 3.3 (–0.9 to 7.4) –2.5 (–6.6 to 1.6)

Energy/vitality 2.5 (–2.0 to 7.0) 4.9 (0.4 to 9.5) –2.5 (–6.9 to 2.0)

Pain –1.1 (–6.3 to 4.1) 0.2 (–5.1 to 5.5) –1.3 (–6.4 to 3.9)

General health perception 0.6 (–3.8 to 4.9) 1.4 (–3.0 to 5.8) –0.8 (–5.2 to 3.5)

Interview: n = 202, Information: n = 191, Interview: n = 202,
Control: n = 183 Control: n = 183 Information: n = 191

EQ-5D tariff –0.011 (–0.053 to 0.031) –0.008 (–0.051 to 0.034) 0.003 (–0.044 to 0.039)

Interview: n = 203, Information: n = 187, Interview: n = 203,
Control: n = 186 Control: n = 186 Information: n = 187

EQ-5D VAS –2.1 (–5.7 to 1.5) 1.3 (–2.3 to 5.0) –3.5 (–7.1 to 0.1)

Interview: n = 143, Information: n = 124, Interview: n = 143,
Control: n = 121 Control: n = 121 Information: n = 124

Anxiety –0.3 (–1.6 to 0.9) –0.9 (–2.2 to 0.4) 0.6 (–0.7 to 1.9)

Interview: n = 128, Information: n = 117, Interview: n = 128,
Control: n = 98 Control: n = 98 Information: n = 117

Menorrhagia outcome measure –0.9 (–5.3 to 3.5) 1.1 (–3.3 to 5.6) –2.1 (–6.2 to 2.1)

* Numbers of responders vary across the dimensions of the SF-36 due to missing responses. Control: n = 179–189; Information:
n = 187–198; Interview: n = 198–208
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tically significant was the energy dimension of the
SF-36. Women in the information arm rated their
energy levels and vitality significantly higher than
those in the control group (p = 0.034). All three
groups showed improvements from baseline in
each of the health status measures (Figure 2).

Treatment undergone

Table 9 shows the treatments undergone during 
the follow-up period. Women in the interview group
were significantly less likely to undergo hysterectomy
than women in the control group (p = 0.034).
Women in the information group were also less
likely to undergo hysterectomy, but this difference
was smaller and not significant (p = 0.55). None of
the other observed differences in treatments under-
gone was statistically significant.

Agreement between preferences
and treatments undergone
Amongst women who expressed a treatment
preference post-consultation and underwent
treatment during follow-up, the likelihood that
they would undergo treatments that corresponded

with their preferences was assessed (Table 10).
Women randomised to the information group were
more likely to undergo a treatment that corres-
ponded with their preferences than those in the
control group (p = 0.006). In comparison with the
interview group, the difference did not reach
statistical significance (adjusted odds ratio (OR)
1.69 (95% CI, 0.99 to 2.87), p = 0.053). There was
no difference in the likelihood that the interview
group would undergo treatments that corres-
ponded with their preferences compared with
controls (p = 0.71).

Satisfaction

Women in the intervention arms rated the
opportunities they had been given to become
involved in treatment decision-making more highly
than those in the control group (Table 11). As
observed with satisfaction post-consultation, the
ratings by women in the interview group were
more variable than those of the information group
and did not achieve significance (information: 
p = 0.027; interview: p = 0.057). There were no
differences between the groups in women’s ratings
of the results of treatment and whether they would
make the same treatment choices again.
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TABLE 9  Treatments undergone during short-term follow-up by group

Control Information Interview

(n = 205) (n = 205) Adjusted OR (n = 221) Adjusted OR
(95% CI)* (95% CI)*

Treatment undergone 164 (80.0) 170 (82.9) – 186 (84.2) –

Reported treatment†: hysterectomy 71 (43.3) 68 (40.0) 0.84 61 (32.8) 0.54 
(0.48 to 1.47) (0.31 to 0.93)

endometrial 11 (6.7) 14 (8.2) 1.00 21 (11.3) 1.39
destruction (0.38 to 2.62) (0.54 to 3.54)

drug therapy 107 (65.2) 121 (71.2) 1.35 133 (71.5) 1.35
(0.79 to 2.30) (0.80 to 2.28)

other treatment 26 (15.9) 25 (14.7) 0.89 29 (15.6) 0.95
(0.49 to 1.64) (0.53 to 1.71)

* OR calculated using logistic regression with a reference category of Control group
† Women may have undergone more than one treatment

Data given as numbers (percentages) unless stated otherwise

TABLE 10  Agreement between post-consultation preferences and treatments undergone during short-term follow-up by group (for
women who stated a preference post-consultation and underwent treatment)

Control Information Interview

(n = 164) (n = 170) Adjusted OR (n = 186) Adjusted OR
(95% CI)* (95% CI)*

Women who stated a preference 78 (47.6) 100 (58.8) 118 (63.4)
post-consultation and underwent treatment
• Women who underwent a treatment 38 (48.7) 57 (57.0) 55 (46.6)

that corresponded with a positive 
preference

• Women who held no positive preference 17 (21.8) 23 (23.0) 27 (22.9)
and did not undergo a treatment 
that corresponded with a negative 
preference

• Women who underwent a treatment 8 (10.3) 6 (6.0) 16 (13.6)
that did not correspond with a 
positive or negative preference

• Women who underwent a treatment 15 (19.2) 14 (14.0) 20 (16.9)
that corresponded with a negative 
preference

Likelihood to undergo a treatment that agreed 1.89 1.12
with preferences (1.20 to 2.97) (0.62 to 2.01)

* OR calculated using ordinal regression with a reference category of Control group and a referral level of ‘underwent negative
preference’. The two categories ‘underwent positive preference’ and ‘no positive preference did not undergo negative preference’
were merged for this analysis

Data given as numbers (percentages) unless stated otherwise
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TABLE 11 Women’s satisfaction at short-term follow-up by group

Control Information Interview

(n = 203) (n = 205) Adjusted OR (n = 218) Adjusted OR
(95% CI)* (95% CI)*

How would you rate the opportunities (n = 182) (n = 191) (n = 204)
you have been given to become involved 
in making decisions about your treatment:

excellent 49 (26.9) 56 (29.3) 66 (32.4)
good 63 (34.6) 81 (42.4) 80 (39.2)
fair 49 (26.9) 36 (18.8) 43 (21.1)
poor 21 (11.5) 18 (9.4) 15 (7.4)

Likelihood to be satisfied* 1.39 1.49
(1.04 to 1.86) (0.99 to 2.25)

Overall, how would you rate the (n = 173) (n = 187) (n = 196)
results of treatments for heavy periods:

excellent 65 (37.6) 57 (30.5) 69 (35.2)
good 41 (23.7) 71 (38.0) 61 (31.1)
fair 46 (26.6) 35 (18.7) 42 (21.4)
poor 21 (12.1) 24 (12.8) 24 (12.2)

Likelihood to be satisfied* 0.96 1.05
(0.72 to 1.28) (0.72 to 1.55)

Would make the same treatment (n = 176) (n = 183) (n = 192)
choices again?† 142 (80.7) 153 (83.6) 1.34 166 (86.5) 1.58

(0.71 to 2.53) (0.83 to 2.99)

* OR calculated using ordinal regression with a reference category of Control group and a referral level of ‘poor’
† OR calculated using logistic regression with a reference category of Control group

Data given as numbers (percentages) unless stated otherwise
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Response to follow-up
The response rate to the long-term follow-up was
70% (Figure 1C, page 16), with a mean duration 
of follow-up of 26 months for each study arm. 
The rates of loss to follow-up varied between the
groups, but these differences were not significant
(chi-squared, p = 0.69). Comparing baseline
characteristics for responders and non-responders
showed that non-responders were significantly
younger (responders: mean (SD) 41 years (6.5),
non-responders: 39 (7.8); p < 0.0005), had 
more severe menorrhagia (46 (13.8), 50 (15.7); 
p = 0.001), a lower level of knowledge of available
treatments (68 (21.0), 63 (21.4); p = 0.002) and
were less likely to have had previous treatment 
with non-hormonal drugs (241 (38.8), 66 (25.0); 
p < 0.005). There were no between-group
differences in these effects.

Health status

As with the results from the first year of follow-up,
the effects of the interventions on health status
were variable. Table 12 shows the between-group

differences in SF-36 and menorrhagia severity. 
The role physical dimension, which measures the
extent of any physical limitations to the women’s
lifestyle, with higher values indicating less limita-
tion, was significantly higher in the interview group
compared with the control group (p = 0.041). 
None of the other differences reached statistical
significance. Figure 3 shows the adjusted mean
health status scores for the three groups; again,
improvements from baseline were evident.

Treatments undergone

The treatments reported by women at any point
during the 2 years of follow-up are summarised in
Table 13. Treatment data were reported by 81% of
women during follow-up; this rate did not differ
significantly between the groups (chi-squared, 
p = 0.17).

The interview group showed a significant reduc-
tion in hysterectomy rate in comparison with the
control group (p = 0.039) and the information
group (adjusted OR (95% CI), 0.52 (0.33 to 0.82),
p = 0.008). There was no difference between the
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TABLE 12  Adjusted mean between-group difference in health status at long-term follow-up (95% CI)

Interview – Control Information – Control Interview – Information

Interview: n = 176, Information: n = 164, Interview: n = 176,
Control: n = 157 Control: n = 157 Information: n = 164

SF-36*

Physical function 1.1 (–2.7 to 4.8) 2.5 (–1.3 to 6.3) –1.5 (–5.2 to 2.3)

Social function 3.4 (–1.5 to 8.3) 0.2 (–4.8 to 5.2) 3.2 (–1.6 to 8.1)

Role physical 8.3 (0.4 to 16.2) 2.5 (–5.5 to 10.6) 5.7 (–2.1 to 13.6)

Role emotional 2.7 (–6.5 to 12.0) –4.4 (–13.8 to 5.0) 7.1 (–2.0 to 16.4)

Mental health 1.8 (–2.0 to 5.7) 0.8 (–3.2 to 4.7) 1.1 (–2.8 to 4.9)

Energy/vitality 1.2 (–4.1 to 6.6) 0.9 (–4.5 to 6.3) 0.4 (–5.0 to 5.7)

Pain 0.7 (–4.8 to 6.2) 0.4 (–5.2 to 6.0) 0.3 (–5.2 to 5.7)

General health perception 1.2 (–2.6 to 5.1) 1.4 (–2.6 to 5.3) –0.1 (–4.0 to 3.7)

Interview: n = 88, Information: n = 74, Interview: n = 88,
Control: n = 81 Control: n = 81 Information: n = 81

Menorrhagia outcome measure –0.5 (–5.7 to 4.6) –0.8 (–6.0 to 4.4) 0.3 (–4.9 to 5.4)

* Numbers of responders vary across the dimensions of the SF-36 due to missing responses. Control: n = 153–157; Information:
n = 159–164; Interview: n =170–176
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TABLE 13  Treatments undergone during long-term follow-up by group

Control Information Interview

(n = 244) (n = 232) Adjusted OR (n = 253) Adjusted OR
(95% CI)* (95% CI)*

Treatment undergone 196 (80.3) 204 (87.9) 212 (83.8)

Reported treatment†:
hysterectomy 94 (48.0) 98 (48.0) 1.16 81 (38.2) 0.60

(0.73 to 1.85) (0.38 to 0.96)
endometrial destruction 16 (8.2) 15 (7.4) 0.51 25 (11.8) 0.88

(0.18 to 1.42) (0.33 to 2.30)
drug therapy 119 (60.7) 138 (67.6) 1.40 145 (68.4) 1.48

(0.87 to 2.25) (0.93 to 2.36)
other treatment 36 (18.4) 39 (19.1) 0.99 43 (20.3) 1.14

(0.59 to 1.67) (0.68 to 1.89)

Hysterectomy undergone or waiting for‡ 101 (51.5) 101 (49.3) 1.03 82 (38.7) 0.53
(0.67 to 1.60) (0.35 to 0.83)

* OR calculated using logistic regression with a reference category of Control group
† Women may have undergone more than one treatment
‡ Denominator for Information group = 205; one woman in this group reported that they were waiting for a hysterectomy but had
undergone no other treatment

Data given as numbers (percentages) unless stated otherwise

(Adapted from Kennedy, et al. (see ‘Related publication’ at front of this monograph), with permission from the American Medical
Association.)
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information and control groups (p = 0.53). No
other treatments showed a between-group differ-
ence, though the numbers undergoing endo-
metrial destruction and other treatments were 
too small to adequately assess this effect. The
intervention groups may have been more likely to
undergo drug therapy, but the differences did not
reach statistical significance (information: p = 0.17;
interview: p = 0.11). The observed difference in
hysterectomy rates between the interview group
and the others was maintained when women
reporting that they were waiting for hysterectomy
were included in the analysis (control: p = 0.008;
information: adjusted OR (95% CI), 0.52 
(0.34 to 0.80), p = 0.005).

Agreement between preferences
and treatments undergone
The agreement between post-consultation pre-
ferences and treatments undergone is shown in 
Table 14. The difference between the information
and control groups did not reach statistical
significance (p = 0.053), nor did the difference
between the information and interview groups
(adjusted OR (95% CI), 1.18 (0.66 to 2.11), 

p = 0.58). There was no difference between the
interview and control groups. When agreement 
was assessed in terms of last-stated preference 
and treatments undergone, information appeared
to have little effect in comparison with controls 
(p = 0.59); however, the difference between
interview and control increased, although it was
not statistically significant (p = 0.20) (Table 15).

Satisfaction

The interview group rated both the opportunities
they had been given to take part in treatment
decision-making (p = 0.008) and the overall results
of their treatments (p = 0.03) significantly higher
than the control group (Table 16). The differences
between the information group and the controls
were smaller and not significant. The differences
between the intervention groups were not
statistically significant.

The interview group was also more likely to 
state that they would make the same treatment
choices again in comparison with both the other
two groups, but these differences were not
statistically significant.
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TABLE 14  Agreement between post-consultation preferences and treatments undergone during long-term follow-up by group (for
women who stated a preference post-consultation and underwent treatment)

Control Information Interview

(n = 196) (n = 204) Adjusted OR (n = 212) Adjusted OR
(95% CI)* (95% CI)*

Women who stated a preference post- 85 (43.4) 109 (53.4) 127 (60.0)
consultation and underwent treatment
• Women who underwent a treatment 42 (49.4) 59 (54.1) 63 (49.6)

that corresponded with a positive 
preference

• Women who held no positive preference 17 (20.0) 24 (22.0) 29 (22.8)
and did not undergo a treatment that 
corresponded with a negative preference

• Women who underwent a treatment that 8 (9.4) 6 (5.5) 13 (10.2)
did not correspond with a positive or 
negative preference

• Women who underwent a treatment that 18 (21.2) 20 (18.3) 22 (17.3)
corresponded with a negative preference

Likelihood to undergo a treatment that agreed 1.50 1.28 
with preferences (0.99 to 2.28) (0.69 to 2.36)

* OR calculated using ordinal regression with a reference category of Control group and a referral level of ‘underwent negative
preference’.The two categories ‘underwent positive preference’ and ‘no positive preference did not undergo negative preference’ were
merged for this analysis

Data given as numbers (percentages) unless stated otherwise
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TABLE 15  Agreement between last-stated preferences and treatments undergone during follow-up by group (for women who stated a
preference at post-consultation, 6 months or 12 months and underwent treatment)

Control Information Interview

(n = 196) (n = 204) Adjusted OR (n = 212) Adjusted OR
(95% CI)* (95% CI)*

Women who stated a preference post- 97 (49.5) 127 (62.3) 138 (65.1)
consultation and underwent treatment
• Women who underwent a treatment 46 (47.4) 62 (48.8) 68 (49.3)

that corresponded with a positive 
preference

• Women who held no positive preference 19 (19.6) 24 (18.9) 32 (23.2)
and did not undergo a treatment that 
corresponded with a negative preference

• Women who underwent a treatment that 15 (15.5) 21 (16.5) 23 (16.7)
did not correspond with a positive or 
negative preference

• Women who underwent a treatment that 17 (17.5) 20 (15.7) 15 (10.9)
corresponded with a negative preference

Likelihood to undergo a treatment that agreed 1.17 1.46 
with preferences (0.77 to 1.77) (0.90 to 2.38)

* OR calculated using ordinal regression with a reference category of Control group and a referral level of ‘underwent negative
preference’.The two categories ‘underwent positive preference’ and ‘no positive preference did not undergo negative preference’ were
merged for this analysis

Data given as numbers (percentages) unless stated otherwise

TABLE 16  Women’s satisfaction at long-term follow-up by group

Control Information Interview

(n = 204) (n = 206) Adjusted OR (n = 215) Adjusted OR
(95% CI)* (95% CI)*

How would you rate the opportunities (n = 183) (n = 186) (n = 199)
you have been given to become involved 
in making decisions about your treatment:

excellent 44 (24.0) 51 (27.4) 75 (37.7)
good 78 (42.6) 85 (45.7) 69 (34.7)
fair 46 (25.1) 33 (17.7) 31 (15.6)
poor 15 (8.2) 17 (9.1) 24 (12.1)

Likelihood to be satisfied* 1.24 1.49 
(0.91 to 1.69) (1.11 to 2.01)

Overall, how would you rate the results of (n = 176) (n = 182) (n = 197)
treatments for heavy periods:

excellent 57 (32.4) 68 (37.4) 88 (44.7)
good 66 (37.5) 62 (34.1) 58 (29.4)
fair 37 (21.0) 36 (19.8) 30 (15.2)
poor 16 (9.1) 16 (8.8) 21 (10.7)

Likelihood to be satisfied* 1.16 1.44
(0.85 to 1.60) (1.03 to 2.01)

Would make the same treatment (n = 149) (n = 153) (n = 164)
choices again?† 117 (78.5) 120 (78.4) 0.96 139 (84.8) 1.47

(0.52 to 1.77) (0.78 to 2.78)

* OR calculated using ordinal regression with a reference category of Control group and a referral level of ‘strongly disagree’
† OR calculated using logistic regression with a reference category of Control group

Data given as numbers (percentages) unless stated otherwise
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Data availability
The extent of missing data for the economic analyses
is described in Table 17. The degree of missingness
varies considerably between the categories and there
are a number of reasons behind this pattern. All the
variables suffer from questionnaire non-response;
however, the effect on treatment and to a lesser
extent test data is not as strong for two reasons. 
First, data for surgery and other procedures were
collected cumulatively in that women were asked for
treatments undergone since their first outpatient
appointment. Secondly, in forming the economic
dataset, we assumed that if women underwent a
hysterectomy in one period then they could not
undergo any further tests, surgery or other pro-
cedures in subsequent periods. This assumption 
does not apply to drug treatment, however, as some
women who underwent hysterectomy will have been
prescribed hormone replacement therapy. The
proportion of data missing for NHS contacts has 
the additional cause of administrative censoring,
where these data were not collected from women
undergoing a telephone interview.

Resource use

Actual resource use reported by the three groups 
is described in Table 18. There are small differences
between the groups in terms of tests undergone,
and the difference in treatments described in the
previous chapter are also evident, although the
change in the denominator should be noted. 
The hysterectomy rate in the interview group is 
7% lower than that of the control group and 10%
lower than the information group. In terms of
visits and stays, the main item that stands out is 
the high rate of inpatient stay for medical reasons
in the control group. The majority of this effect

comes from one woman who had an inpatient
medical stay of 189 days.

Costs

Tables 19 and 20 report the mean costs and the
mean between-group differences in costs from 
the imputed dataset. The main factors influencing
costs are surgery and other procedures, and in-
patient and outpatient costs. The driver for the
lower surgery costs in the interview group comes
from the reduction in hysterectomy rates, but this
is partially offset by the greater number receiving
endometrial destruction and the levonorgestrel-
releasing IUCD. The higher rates of non-
gynaecology health service contacts have the
greatest influence over the between-group
differences in inpatient and outpatient costs.

In terms of overall costs, both intervention groups
show major mean cost reductions in comparison
with the control group. The interview group also
shows a saving in comparison with the information
group. The overall cost, however, is greatly influ-
enced by hospital contacts. To assess the difference
in costs without this influence, overall costs were
calculated in two alternative ways. (1) Excluding 
all non-gynaecology health service contacts. The
same effects were evident, but the sizes of the
differences were reduced, especially for the
comparison with the interview group. (2) We 
then looked at the overall costs excluding those
associated with all inpatient stays and non-
gynaecology outpatient and GP visits. This 
reduced the between-group differences greatly.
The difference between interview and control 
now shows just a small cost saving, and the
information group shows a higher cost in
comparison with controls.
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Chapter 8

Economic evaluation

TABLE 17  Summary of missing data pattern for health outcome and resource use data used in economic analyses

EQ-5D Treatments Tests NHS contacts
(n = 894) (n = 894) (n = 894) (n = 894)

Data reported at one or more time points 642 (71.8) 729 (81.5) 670 (74.5) 594 (66.4)

Data reported at all time points 365 (40.8) 666 (74.5) 475 (53.1) 185 (20.7)

Data given as numbers (percentages)
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TABLE 18  Reported resource use by group

Control* Information* Interview*

Tests n = 222 n = 215 n = 233

D&C 36 (16) 39 (18) 46 (20)

Endometrial biopsy 19 (9) 27 (13) 15 (6)

Laparoscopy 11 (5) 13 (6) 12 (5)

Hysteroscopy 19 (9) 32 (15) 21 (9)

Ultrasound scan 29 (13) 35 (16) 40 (17)

Blood test 32 (14) 40 (19) 39 (17)

Colposcopy 0 (0) 3 (1) 1 (0)

Examination under anaesthetic 1 (0.5) 0 (0) 2 (1)

Treatments n = 244 n = 232 n = 253

Drugs – number of women reporting use (per cent)
Hormonal 69 (28) 81 (35) 83 (33)

Non-hormonal 65 (27) 78 (34) 75 (30)

Surgery and procedures
Hysterectomy 94 (39) 98 (42) 81 (32)

Endometrial destruction 16 (7) 15 (6) 25 (10)

Polyp removal 7 (3) 7 (3) 4 (2)

Fibroid removal 3 (1) 3 (1) 3 (1)

Levonorgestrel-releasing IUCD 26 (11) 27 (12) 34 (13)

Other 5 (2) 5 (2) 6 (2)

NHS contacts n = 190 n = 191 n = 213

Inpatient days – 
number of days in hospital 
(number of days per patient)
Gynaecology 26 (0.14) 4 (0.02) 17 (0.08)

Obstetrics 5 (0.03) 3 (0.02) 0 (0.00)

Surgery 4 (0.02) 61 (0.32) 7 (0.03)

Medical 217 (1.14) 37 (0.19) 7 (0.03)

All outpatient visits – 291 (1.53) 286 (1.50) 265 (1.24)
number of visits 
(number of visits per patient)

Outpatient visits 175 (0.92) 158 (0.83) 160 (0.75)
(menorrhagia-related)

Outpatient visits 116 (0.61) 128 (0.67) 105 (0.49)
(not menorrhagia-related)

All GP visits – 595 (3.13) 614 (3.21) 673 (3.16)
number of visits 
(number of visits per patient)

GP visits (menorrhagia-related) 268 (1.41) 296 (1.55) 334 (1.57)

GP visits 
(not menorrhagia-related) 327 (1.72) 318 (1.66) 339 (1.59)

* Denominators are data available from at least one time point

Number of procedures performed (percentages) unless stated otherwise

(Adapted from Kennedy, et al. (see ‘Related publication’ at front of this monograph), with permission from the American Medical
Association.)
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TABLE 19  Mean costs (£) after 2 years of follow-up by group

Control Information Interview
(n = 298) (n = 296) (n = 300)

Test costs 85 94 83

Drug costs 73 73 71

Surgery/procedure costs 634 697 567

All inpatient and outpatient costs 947 383 212

All GP visit costs 71 71 80

Inpatient and outpatient costs (menorrhagia-related) 196 92 115

GP visit costs (menorrhagia-related) 34 34 34

Total cost
All costs 1810 1333 1030

Sensitivity analysis
Excluding unrelated inpatient, outpatient and GP costs 1446 995 907

Excluding all inpatient and unrelated outpatient and GP costs 887 946 853

(Adapted from Kennedy, et al. (see ‘Related publication’ at front of this monograph), with permission from the American Medical
Association.)

TABLE 20  Between-group difference in costs after 2 years of follow-up

Interview – Control Information – Control Interview – Information
(n = 298) (n = 296) (n = 300)

Test costs –2 (–22 to 19) 10 (–11 to 32) –12 (–34 to 10)

Drug costs –2 (–18 to 14) 0 (–17 to 17) –2 (–19 to 14)

Surgery/procedure costs –67 (–178 to 34) 63 (–50 to 180) –130 (–245 to –26)

All inpatient and outpatient costs –735 (–1364 to –423) –563 (–1198 to –233) –171 (–336 to –77)

All GP visit costs 9 (0 to 18) 0 (–10 to 9) 9 (–1 to 20)

Inpatient and outpatient costs –81 (–243 to –8) –104 (–263 to –32) 23 (–14 to 79)
(menorrhagia-related)

GP visit costs 0 (–6 to 6) 0 (–5 to 6) 0 (–6 to 7)
(menorrhagia-related)

Total cost
All costs –779 (–1388 to –450) –477 (–1071 to –141) –303 (–458 to –155)

Sensitivity analysis
Excluding unrelated inpatient, –539 (–865 to –270) –452 (–783 to –190) –88 (–195 to 22)
outpatient and GP costs

Excluding all inpatient and –35 (–146 to 70) 59 (–67 to 185) –94 (–206 to 15)
unrelated outpatient and GP costs

Data given as mean and bootstrapped bias corrected and adjusted 95% CIs

(Adapted from Kennedy, et al. (see ‘Related publication’ at front of this monograph), with permission from the American Medical
Association.)
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Health outcomes

Health state values from the EQ-5D (utilities) increase
for all three groups during the course of the study
from baseline until the 24-month follow-up, except for
the information group at 6 months and the control
group at 24 months (Table 21). These effects also show
up in the between-group differences in utility at these
points (Table 22). In terms of QALYs, however, the
effects across the three groups are similar and the
between-group differences are very small.

Cost-effectiveness

On the basis of mean total costs and QALYs, infor-
mation plus interview is a dominant intervention
in that it has lower mean costs (£1030) than
information alone (£1333) and control (£1810),
and has higher mean QALYs (1.582 versus 1.574
(control) and 1.567 (information)). This suggests
that the addition of the interview to the infor-
mation pack is unequivocally more cost-effective
than the other forms of management. Using mean
total costs per patient, information alone is less
costly than control (£1333 versus £1810), but has
modestly lower mean QALYs. Hence, compared
with information, control has an incremental cost
per additional QALY of £79,500.

Mean costs and QALYs are, however, measured 
with uncertainty. Figure 4 shows the cost-effectiveness
acceptability curve under base-case assumptions. It
shows the probability that any one form of manage-
ment is more cost-effective than the others. Under
the base case, where the decision-maker is unwilling
to pay anything extra for an additional life-year,
information plus interview is certain to be more
cost-effective (i.e. less costly). If the decision-maker
is willing to pay £30,000 per additional QALY, the
probability of interview being more cost-effective
than the other forms of management is 78%.

Sensitivity analysis

As discussed above, overall costs are sensitive to 
the costs associated with health service contacts.
Additional influences on the cost-effectiveness of
the interventions are the costs of the interventions
themselves, described in Table 2, and the perceived
increase in consultation length by the clinicians
(Table 4). A range of sensitivity analyses was
therefore undertaken.

Excluding unrelated costs
Under this scenario, information plus interview
remains the dominant intervention. There is no

TABLE 21 Mean utilities and QALYs by group

Control Information Interview
(n = 298) (n = 296) (n = 300)

Health utilities
Baseline 0.696 0.723 0.723

6 months 0.772 0.721 0.762

12 months 0.820 0.809 0.805

24 months 0.797 0.839 0.835

QALYs
Over 24 months 1.574 1.567 1.582

TABLE 22 Between-group difference in utilities and QALYs

Interview – Control Information – Control Interview – Information
(n = 298) (n = 296) (n = 300)

Health utilities
Baseline 0.027 –0.016 to 0.072 0.027 –0.016 to 0.070 –0.001 –0.041 to 0.042

6 months –0.010 –0.058 to 0.037 –0.050 –0.104 to 0.006 0.041 –0.006 to 0.085

12 months –0.016 –0.054 to 0.020 –0.012 –0.053 to 0.032 –0.004 –0.047 to 0.036

24 months 0.038 –0.001 to 0.081 0.042 0.009 to 0.090 –0.004 –0.040 to 0.029

QALYs
Over 24 months 0.009 –0.043 to 0.060 –0.006 –0.057 to 0.048 0.015 –0.041 to 0.066

Data given as mean and bootstrapped bias corrected and adjusted 95% CIs
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FIGURE 4 Cost-effectiveness acceptability curves: base case (––––, control; .........., information; – – –, interview)
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FIGURE 5 Cost-effectiveness acceptability curves: unrelated inpatient, outpatient and GP costs excluded (––––, control;
.........., information; – – –, interview)
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change in QALYs but the interview group still 
has lower mean costs (£907) than the other two
groups (information £995, control £1446) though
the differences reduce compared with the base-
case analysis. The effect on the control group in
comparison with the information group changes
little, with the incremental cost of control, relative
to information, per additional QALY reducing very
slightly to £75,333. Figure 5 shows the associated
cost-effectiveness acceptability curves.

Excluding inpatient and unrelated costs
Even under this scenario, information plus
interview dominates and remains unequivocally
more cost-effective than the other two options. 
The savings in mean costs in the interview group
reduce dramatically (£94 versus information, £35
versus control), but it remains the management
strategy with lower costs and higher mean QALYs.
With the exclusion of inpatient and unrelated
costs, the information group is now dominated 
by the control group: it has higher mean costs
(information £946, control £887) and lower mean
QALYs (1.567 versus 1.574). Figure 6 illustrates
these points. The probability that information 

plus interview is less costly under the base case
reduces to 71%, and if the decision-maker is
willing to pay £30,000 per additional QALY the
probability that it is the most cost-effective 
strategy is 55%.

Intervention costs
The variable costs of the information pack (Table 2)
are based on the production of 550 copies of the
video and 1000 copies of the booklet for use in this
study. Were they to be introduced on a wider scale
these costs would reduce. The fixed intervention
costs are a good estimate of the costs of producing
this type of intervention. However, the assumptions
around the denominator for the calculation of
fixed cost per patient (i.e. the potential eligible
population and the effective life of the inter-
ventions) could be questioned. Under extreme
assumptions, we might halve the number of
menorrhagia referrals per year and cut the effective
life of the interventions to 1 year. This would result
in the fixed cost of the interventions per patient
rising from £0.13 to £0.80, but would have no real
impact on the incremental cost-effectiveness
analysis presented here.
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FIGURE 6 Cost-effectiveness acceptability curves: all inpatient and unrelated outpatient and GP costs excluded (––––, control;
.........., information; – – –, interview)
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Longer consultation times in the
interview group
Unfortunately, for practical reasons, we were
unable to collect accurate data on the length 
of the initial consultations. However, clinicians’
perceptions of the length of the consultations
indicated that those with women from the
interview group were more likely to be ‘longer
than average’ consultations. Assuming that these

consultations lasted 50% longer and that they 
were all conducted by a consultant gynaecologist,
this would result in an additional cost to the 
mean cost of the interview of £6.20 (assuming 
the cost per minute of a consultant’s time is 
£0.6253 and the average length of a consultation 
for a new gynaecology referral is 20 minutes54).
Again, this will have little effect on the cost-
effectiveness of the interview.
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Anumber of decision aids have been developed
to help patients make specific deliberative

decisions about treatment options. These have
used a variety of media including leaflets, audio-
tapes, decision boards, computer programs, videos,
websites, and structured interviews.33,55 They differ
from traditional health education materials in that
they do not recommend a particular course of
action. Instead, they help patients decide on their
most appropriate treatment by providing evidence-
based information and quantified outcome prob-
abilities to present the options in a balanced way,
using interactive methods to help clarify values 
and preferences. Systematic reviews have shown
that these aids increase patients’ knowledge of the
choices without increasing anxiety or decisional
conflict.56 They reduce the number of patients 
who are uncertain about what to do and assist in
promoting participative decision-making.56 Their
effect on treatment choices and health outcomes 
is less well understood.

Among studies evaluating decision aids this is the
largest of any yet undertaken and it also has the
longest period of follow-up. This has enabled us 
to address a number of questions that previous
studies have been unable to answer. These include
the effects on health status, the relationship
between preferences and treatments undergone,
and the long-term effects on treatments under-
gone. It has also allowed the first comprehensive,
economic evaluation of decision aids.

However, an important limitation of the study
design used here is the possibility of contamination
bias, where clinicians could have applied the
experience gained from consultations with the
intervention groups in their consultations with the
control group. This bias would have the effect of
reducing the differences between the intervention
groups and the control group, so our conclusions
could be considered conservative. Another bias
could have been introduced if there was a cluster-
ing effect in terms of the consultation style of
particular consultants or the types of patient
referred to them. We have dealt with this by in-
corporating ‘consultant’ as a random effect in the
statistical analysis. A further potential bias could
result from the inability to ensure that clinicians
were blind to the allocation group. They were not

told which patients were randomised to the
information only group, but we could not be
certain that patients did not mention this fact 
in the subsequent consultation. Patients in the
interview group were given a summary sheet to
take into the consultation, so clinicians would 
have been aware of the allocation in this case.

The rates of follow-up, 71% for the short-term
dataset and 70% for the long-term dataset, are 
in line with those of other studies in the field.
Four, much smaller, studies have also used postal
questionnaires and followed-up patients for 
12 months: Barry and colleagues and Deyo and
colleagues achieved higher rates of follow-up 
(92% and 88%),57,58 and Holmes-Rovner and
colleagues and Rothert and colleagues lower 
rates (67% and 53%).59,60 There are no studies 
with which to compare the rates at 24 months.
There were differences in baseline characteristics
between responders and non-responders for the
short- and long-term follow-up datasets. Any 
effect of the between-group difference in baseline
treatment knowledge for non-responders will be
countered by its inclusion in the pool of covariates
for the multiple regression analyses. The other
observed differences will not affect the internal
validity of the trial, but they should be noted when
attempting to generalise the findings. The results
of the non-response analysis differ slightly for the
short- and long-term datasets, and these differ-
ences should be noted when making comparisons
between the short- and longer-term effects of 
the interventions.

Neither intervention had a major impact on 
health status. There were no consistent differential
effects between groups and this finding is con-
sistent with previous studies.56,61 The impact of
decision aids on health may be as much influenced
by the conditions on which they focus as the
decision aids themselves.

The information pack helped women form pre-
ferences and change previously held preferences.
Women with strong treatment preferences who
received the pack were, however, less likely to hold
a preference after their consultation than women
in the other two groups. The information also
increased the extent to which women underwent
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treatments that corresponded with their post-
consultation preferences within the first 12 months
of follow-up. However, at 24 months this effect was
not evident. Even where the information group was
significantly more likely to undergo a treatment
that corresponded with their preferences there 
was a considerable degree of discordance between
patients’ preferences and treatments undergone.
This suggests that, for a significant proportion of
women, management decisions did not adopt the
principles of shared decision-making.34

Information and interview together gave major
additional benefits to the information pack on 
its own. In addition to helping women form and
change their overall preferences, the interview 
also led to changes in preferences for specific
treatments, with women who underwent the
interview much less likely to want hysterectomy or
drug therapy. This negative attitude to hysterec-
tomy was also carried through to the treatments
they underwent, with a major reduction in the
hysterectomy rate compared with controls at 
12 months. This effect was maintained at 
24 months and also when women on the waiting
list for hysterectomy were taken into account.
Women who received the interview were also 
more satisfied both with the opportunities 
they had been given to be involved in making
treatment decisions as well as with the results 
of the care they received.

In terms of the effects of the interview on
treatments undergone, this study adds weight to
the non-significant trend observed in the latest
update of the O’Connor and colleagues review.56

Five studies showed reduced rates of surgery
(ranging from 21% to 42%) where decision aids
were compared with standard practice or a simple
decision aid. However, the effect of the interview
on satisfaction contradicts that observed in the
literature, where no effect was detected in four 
out of five studies measuring satisfaction with the
decision-making process and five out of six studies
looking at satisfaction with the decision. It should
be noted that, as with our study, these trials had
relatively high levels of satisfaction in both
intervention and control groups.

The results of the economic evaluation suggest 
that the use of information plus interview is cost-
effective in secondary care. The study indicates
important reductions in hysterectomy and in-
patient and outpatient costs. Even if the cost
impact of lower inpatient days and outpatient 
and GP visits unrelated to menorrhagia (which 
are heavily influenced by a small number of 

high-cost women) is excluded from the analysis,
interview remains a dominant intervention
compared with both control and information. 
If decision-makers are willing to pay £30,000 per
additional QALY, the probability that information
plus interview is the most cost-effective form of
management is 55%, even when these costs 
are excluded.

The limitations of the study have been described
above and these should be taken into account
when assessing the generalisability of the results.
We would argue that the findings, in terms of the
effects on preferences, management and cost-
effectiveness, can be generalised in two ways: first,
in terms of setting and secondly, in terms of the
underlying clinical condition.

Information alone is not sufficient, patients 
require help in using the information to clarify
their preferences and these preferences must 
then be effectively communicated to their clin-
ician. The model of information provision plus
interview used in this study could easily be 
adapted for use in primary care, where the
observed effects would be almost equally applic-
able. Women who opt for a drug treatment or 
the levonorgestrel-releasing IUCD could be
adequately treated without recourse to secondary
care referral. Those opting for a surgical treat-
ment could be referred with a good understand-
ing of the potential options available to them, 
and a summary of their treatment preferences
could be included with their referral letter.

In terms of the effect of the interview on hysterec-
tomy rates, the results of this study are consistent
with those observed elsewhere.56 Similar trends in
effect have been observed for decisions relating to
treatment for benign prostatic hyperplasia,57

ischaemic heart disease,61,62 low back pain58 and
breast cancer.63 All these decisions relate to con-
ditions with conservative and radical surgical options.

There does not appear to be any reason why the
effect of the interview on satisfaction cannot be
generalised to primary care. However, generalising
to other clinical conditions may be more proble-
matical given the inconsistent effects observed in
other studies.56

Conclusions

Implications for healthcare
The clinical setting of this study was treatment in
secondary care for uncomplicated menorrhagia.
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Providing women with evidence-based information
was found to be neither effective nor cost-effective.
However, the addition of a structured interview
helped women to use the information to clarify
their values and preferences, which were sum-
marised on a proforma and given to them to give
to their clinician. This process had a significant
effect on women’s treatment preferences, their
subsequent management and long-term satis-
faction. It also had a high probability of being 
cost-effective.

Neither intervention had a consistent effect on
health status or a long-term impact on the agree-
ment between preferences and treatments under-
gone relative to control.

The findings of this study could equally be applied
to the treatment of menorrhagia in primary care.
The effects on hysterectomy rate are also consistent
with other studies where decision aids for con-
ditions with conservative and radical surgical
treatments have been compared.

Recommendations for future research
Our decision aids were aimed at patients and 
not their doctors. Future decision aids should
incorporate training for clinicians in the principles
and practice of involving patients in treatment

decision-making, alongside evidence-based
information, value clarification and preference
elicitation for patients.

This study was pragmatic in design, with aims to
assess the effectiveness and cost-effectiveness of the
interventions rather than explain how they worked.
The information plus interview intervention is a
complex decision aid, which includes information
provision, preference clarification and elicitation,
and the presentation of these preferences to doc-
tors for discussion and inclusion in the patient’s
medical record. Research into the dynamics of the
intervention would prove valuable for the future
development of decision aids. In particular, the
effects on the strength of women’s preferences 
and their abilities to articulate and discuss 
their problem with their doctor in a decision-
focused manner.

This would also inform further research into 
other methods of preference elicitation and value
clarification, and the presentation of patient’s
preferences to their clinician. Research into the
clinical settings in which these methods would
prove most effective and cost-effective would also
be valuable to decision-makers, to enable them to
form a long-term strategy for the development and
implementation of new decision aids.
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 c
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w
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w
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 d
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 c
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‘d
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 c
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 d
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 p
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l s
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w
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 p
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Trial no. 

Information and Preferences in Menorrhagia (IPMEN) study
Interview Summary Form

First visit to GP for this episode of heavy periods:
< 4 months ago  4–7 months ago  8–11 months ago  1 year or more ago  

Approximate no. of visits to GP for this episode of menorrhagia: __________

How was the decision to refer made:   Woman asked for referral  GP made decision  Joint decision  NA  

These statements cover what the woman wants from the consultation: Rank

I want to find out if there is anything seriously wrong with me ________________
I want to know why my periods are so heavy ________________

I want to talk over my problems with a specialist ________________
I want reassurance ________________

I want to know what type of care I will receive ________________
I want a choice of different types of care ________________

Other issue wanted by woman: ______________________________________________________________ ________________

These statements concern how the woman thinks decisions 
about her care should be made: Strongly Agree Disagree Strongly Don’t

agree disagree know

I want the doctor to give me information, and then I want to decide ______ ______ ______ ______ ______
I don’t want to decide, I want the doctor to decide ______ ______ ______ ______ ______

I already know which approach to care I would prefer ______ ______ ______ ______ ______
Before a final decision is made, I want to go away and think about it ______ ______ ______ ______ ______

I want the doctor to listen to my views, but the doctor should make the ______ ______ ______ ______ ______
decision, not me

Women were asked to choose the three most important clinical and non-clinical characteristics of treatment and rank them 1–3.
They were then asked to pick the top three from the six chosen.

Following is a list of clinical characteristics relating to care: Rank Overall rank
I do not want my womb removed _____________ _____________

I want my periods stopped for good _____________ _____________
I do not want a scar _____________ _____________

I do not want to take a long-term course of medication _____________ _____________
I want my womb removed _____________ _____________

I do not want an operation _____________ _____________
I do not want any treatment at the moment, if nothing is seriously wrong with me _____________ _____________

I want my periods restored to normal _____________ _____________
I do not want a general anaesthetic _____________ _____________

Following is a list of non-clinical characteristics relating to care: Rank
I want the shortest possible hospital stay _____________ _____________

I want the least pain and discomfort _____________ _____________
I want to be able to resume my sex life as soon as possible _____________ _____________

I want to be away from my usual activities like work or housework for as short a _____________ _____________
time as possible

I do not want to go into hospital _____________ _____________
I want to be able to get pregnant in the future if I want to _____________ _____________
I do not want to worry about contraception in the future _____________ _____________

Other issues the woman wants to discuss: ______________________________________________________________________

Preferred care: ______________________________________________________________________

Comments/questions: ______________________________________________________________________
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Appendix 6

Fixed effect covariate pool 
for each analysis

Analysis Covariate pool

Post-consultation preferences Consultant sex
Consultant year of qualification
Age
Baseline menorrhagia severity
Baseline knowledge
Previous treatment – D&C
Previous treatment – OCP
Previous treatment – hormonal drugs
Previous treatment – non-hormonal drugs
Duration of problem
Any previous surgery
Baseline preferences
Recruitment period

Change in preferences between baseline and post-consultation Consultant sex
Consultant year of qualification
Age
Baseline menorrhagia severity
Baseline knowledge
Previous treatment – D&C
Previous treatment – OCP
Previous treatment – hormonal drugs
Previous treatment – non-hormonal drugs
Duration of problem
Any previous surgery
Baseline preferences (where preference held at baseline)
Recruitment period

Health status Consultant sex
Consultant year of qualification
Age
Baseline health status score
Baseline menorrhagia severity
Baseline knowledge
Duration of problem
Length of follow-up

Treatments undergone Consultant sex
Consultant year of qualification
Age
Baseline menorrhagia severity
Baseline knowledge
Previous treatment – D&C
Previous treatment – OCP
Previous treatment – hormonal drugs
Previous treatment – non-hormonal drugs
Duration of problem
Any previous surgery
Baseline preferences
Recruitment period
Length of follow-up

continued



contd
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Analysis Covariate pool

Agreement between preferences and treatments undergone Consultant sex
Consultant year of qualification
Age
Baseline menorrhagia severity
Baseline knowledge
Previous treatment – D&C
Previous treatment – OCP
Previous treatment – hormonal drugs
Previous treatment – non-hormonal drugs
Duration of problem
Any previous surgery
Baseline preferences
Recruitment period
Length of follow-up (agreement between last-stated 
preference and treatment undergone only)

Satisfaction Consultant sex
Consultant year of qualification
Age
Baseline menorrhagia severity
Baseline knowledge
Baseline anxiety (post-consultation satisfaction only)
Previous treatment – D&C
Previous treatment – OCP
Previous treatment – hormonal drugs
Previous treatment – non-hormonal drugs
Duration of problem
Any previous surgery
Baseline preferences
Recruitment period
Length of follow-up (follow-up satisfaction only)
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Analysis Covariates

Post-consultation
Post-consultation preferences (Table 5)
Preference held Preference held at baseline

Baseline knowledge

Hysterectomy preferences Hysterectomy preferences at baseline
Baseline menorrhagia severity

Endometrial destruction preferences Consultant sex
Previous treatment – non-hormonal drugs
Hysterectomy preferences at baseline

Unspecified surgery preferences Age
Duration of problem
Hysterectomy preferences at baseline
Endometrial destruction preferences at baseline
Unspecified surgery preferences at baseline
Positive preference for treatment at baseline
Recruitment period

Drug therapy preferences Consultant sex
Hysterectomy preferences at baseline
Drug therapy preferences at baseline

Other treatment preferences Other treatment preferences at baseline

Change in preferences between baseline and post-consultation (Table 6)
Women with no preference at baseline Duration of problem

Women who stated a preference at baseline Consultant year of qualification
Hysterectomy preferences at baseline
Unspecified surgery preferences at baseline
Drug therapy preferences at baseline

Satisfaction (Table 7)
Understanding of treatment options Consultant sex

Age
Baseline knowledge

Involvement in choice of treatment Baseline knowledge
Duration of problem

Importance of woman’s opinion Consultant year of qualification
Age
Baseline knowledge
Duration of problem

continued

Appendix 7

Fixed effect covariates included 
in each analysis
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Analysis Covariates

Short-term follow-up
Health status (Table 8 and Figure 2)
SF-36
Physical function Consultant sex

Age
Baseline physical function
Length of follow-up

Social function Baseline social function
Length of follow-up

Role physical Baseline role physical
Duration of problem
Length of follow-up

Role emotional Baseline role emotional

Mental health Baseline mental health
Length of follow-up

Energy/vitality Baseline energy/vitality
Length of follow-up

Pain Baseline pain
Baseline menorrhagia severity
Length of follow-up

General health perception Baseline general health perception

EQ-5D
VAS Baseline EQ-5D VAS

Tariff Baseline EQ-5D tariff

Anxiety Baseline anxiety

Menorrhagia severity Baseline menorrhagia severity

Treatments undergone (Table 9)
Hysterectomy Age

Baseline menorrhagia severity
Hysterectomy preferences at baseline
Unspecified surgery preferences at baseline

Endometrial destruction Previous treatment – OCP
Any previous surgery 
Endometrial destruction preferences at baseline

Drug therapy Previous treatment – non-hormonal drugs
Hysterectomy preferences at baseline
Unspecified surgery preferences at baseline

Other treatment Recruitment period

Agreement between preferences and treatments undergone (Table 10)
Baseline menorrhagia severity
Positive preference held at baseline

Satisfaction (Table 11)
Involvement in choice of treatment Consultant sex

Age
Baseline knowledge

Results of treatment Consultant sex

Choices made None

continued
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contd

Analysis Covariates

Long-term follow-up
Health status (Table 12 and Figure 3)
SF-36
Physical function Baseline physical function

Social function Baseline social function
Duration of problem

Role physical Baseline role physical

Role emotional Baseline role emotional

Mental health Baseline mental health

Energy/vitality Baseline energy/vitality

Pain Baseline pain

General health perception Baseline general health perception

Menorrhagia severity Consultant year of qualification
Baseline menorrhagia severity

Treatments undergone (Table 13)
Hysterectomy Age

Baseline menorrhagia severity
Hysterectomy preferences at baseline
Unspecified surgery preferences at baseline
Positive preference held at baseline

Endometrial destruction Baseline menorrhagia severity
Previous treatment – OCP
Endometrial destruction preferences at baseline
Unspecified surgery preferences at baseline
Negative preference held at baseline
Length of follow-up

Drug therapy Hysterectomy preferences at baseline
Unspecified surgery preferences at baseline

Other treatment Endometrial destruction preferences at baseline
Drug therapy preferences at baseline
Length of follow-up

Hysterectomy undergone or waiting for Baseline menorrhagia severity
Hysterectomy preferences at baseline
Positive preference held at baseline

Agreement between preferences and treatments undergone
Post-consultation preferences and treatments undergone Baseline menorrhagia severity
(Table 14) Positive preference held at baseline

Length of follow-up

Last-stated preference and treatments undergone Baseline menorrhagia severity
(Table 15) Hysterectomy preferences at baseline

Satisfaction (Table 16)
Involvement in choice of treatment Consultant sex

Age

Results of treatment Consultant sex
Age

Choices made Duration of problem
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Non-response and missing data are common
problems in many evaluations of health

technologies, especially those that rely on postal
questionnaires to collect data. This problem is
often simply ignored and analyses are conducted
on cases with complete data. This approach
assumes that data are missing completely at
random, that there is no difference in effect
between responders and non-responders. This
assumption is seldom entirely valid and a more
plausible assumption is that data are missing 
at random. This assumes that once observed
differences between responders and non-
responders are adjusted for then there is no
further difference in effect.48

This is the approach that we have taken to 
replace missing values for the utility measurement
and resource use items in the economic analyses.
However, simply adjusting for known differences
and then replacing each missing value with an
imputed estimate has the danger of adding
spurious precision to the analysis conducted. 
This approach does not allow for extra uncertainty
around the estimated missing value. To counter
this we have employed MI, where each missing
value is replaced by a number of different estim-
ates; we have used five estimates for each 
missing value.

To impute these five estimates we have used a
propensity scoring method of imputation48 as this
allows for the non-normally distributed data. This
method estimates the propensity score, or prob-
ability that an item of data is missing, for all cases
conditional on a specified set of covariates. Cases
with missing data are matched with non-missing
cases that have a similar propensity score, and a
value from these cases is randomly selected to
replace the missing value.

The covariates specified for the MI process were
chosen such that they were related to non-
response, were related to the variable being
imputed or were design variables. These covariates
must have complete data. During the imputation

process each variable with missing values is
imputed in turn according to the degree of
missingness (i.e. those with least missing values 
are imputed first) and then added to the list 
of covariates.

The imputation process was conducted for utility
and resource use separately. For utility imputation,
age, when in the study the woman was recruited,
baseline menorrhagia severity, baseline knowledge,
baseline utility, study arm, centre and age leaving
full-time education were specified as covariates.
Centre was used in place of the variable indicating
consultant, as models with this variable produced
problems with the propensity scoring technique.
Age, recruitment period, study arm, centre and 
age leaving full-time education had complete 
data. For the other covariates, due to the small
number of missing responses, single imputation
was employed to impute missing values. Mean
imputation was used to replace the nine missing
values in knowledge and severity. For the 27 miss-
ing values in the utility measure, each dimension
of the EQ-5D was imputed using modal imputation
and then the tariff applied to give baseline utility.
Missing values for 6-, 12- and 24-month EQ-5D
dimensions were imputed from these covariates
using the propensity scoring methods and then 
the tariff applied to give utility.

In the imputation of resource use, the specified
covariates were age, when recruited, baseline
menorrhagia severity, baseline knowledge, study
arm, centre and age leaving full-time education.
Baseline hysterectomy preference was also speci-
fied as a covariate due to its strong relation to
treatments undergone; however, due to the level 
of missingness for this variable it was included 
with the resource use variables in the imputation
process, but due to having fewer missing values
than the other variables it was the first variable
imputed and added to the covariate list. The
resource use variables imputed were: hysterectomy,
other surgery costs, drug therapy costs, test costs,
number of gynaecology and other GP visits, and
hospital gynaecology and other costs. It was 
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not possible to impute inpatient stays accurately
due to the sparse nature of the data; therefore 
the costs of inpatient stays and outpatient visits
were combined to give variables for hospital
gynaecology and other costs.

Rubin advises that when conducting analyses 
on multiply-imputed datasets the analysis be
conducted on each imputation in turn and then
combined.48 In constructing the BCA CIs used in

the economic analyses,47 1000 bootstrap repli-
cations of the mean between-group differences
were calculated and BCA CIs produced for each 
of the five imputed datasets. The 1000 mean
between-group differences were then combined 
for each imputation to give a set of 5000 mean
differences. The mean bias and acceleration
parameter across the five imputed datasets was
then applied to this combined dataset to give 
the BCA CIs reported in the analysis.
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