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ABSTRACT

Introduction. Recently, there has been much discussion in the literature about how to determine the meaningfulness
of results generated from a patient-reported outcome measure. A number of reviews have shown that there are two
main approaches: anchor- and distribution-based approaches for determining the minimum important difference
(MID) for a new measure. There are issues with calculating an MID using each method: Will the two approaches
give the same estimate? If the estimates differ, how do you decide on one estimate? Would asking patients directly
be more beneficial?

Aim. A case study was presented to address these issues based on a newly developed diary assessing number of
satisfactory sexual events (SSEs) per week in women with hypoactive sexual desire disorder (HSDD).

Methods. Anchor- and distribution-based estimates were generated from data gathered in two double-blind,
placebo-controlled, parallel group trials for the treatment of HSDD (N = 788). A novel interview study was used to
ask women directly about an MID for SSEs (N = 77).

Main Outcome Measures. Defining the MID for an SSE diary in women with HSDD.

Results. The estimates varied, producing a range of mean MID estimates between 0.04 and 0.46 SSEs per week.
Conclusion. We recommend that rather than defining the MID, a range should be selected from the set of estimates
formed by the limits of the 95% confidence intervals. Symonds T, Spino C, Sisson M, Soni P, Martin M, Gunter
L, and Patrick DL. Methods to determine the minimum important difference for a sexual event diary used
by postmenopausal women with hypoactive sexual desire disorder. J Sex Med 2007;4:1328-1335.
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Introduction

P atient-reported outcomes (PROs) have be-
come widely accepted as important assess-
ments of patients’ self-reported change in health
status or change in quality of life after some thera-
peutic intervention. However, changes on these
PROs are often difficult to interpret: Is an average
change of five points on a 0-100 scale in a group of
patients meaningful? The problem is often com-
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plicated by the fact that the end point has not been
widely used and, therefore, makes understanding
and interpreting what a meaningful change is dif-
ficult. This has led researchers to consider ways of
interpreting such changes in the absence of wider
experience. Recently, a number of reviews [1-3]
have identified various approaches that could be
useful to interpret the minimum important differ-
ence (MID). The methods outlined in these
reviews are grouped together under two general
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methodologies: anchor- and distribution-based
approaches.

Anchor-based methods relate magnitudes of
change in an end point with an independent
measure of change (anchor) that provides meaning
to the degree of change. A suitable anchor is one
that is interpretable and has an appreciable corre-
lation with the target measure. Traditionally, the
anchor-based approach has been used to deter-
mine the MID, from a patient perspective as
defined by Juniper etal. [4]: “the smallest differ-
ence in score . . . which patients perceive as ben-
eficial and which would mandate, in the absence of
troublesome side effects and excessive cost, a
change in the patient’s management.” Asking
patients to determine if there has been any change
in their condition (e.g., dyspnea, fatigue, inconti-
nence) allows the magnitude of this change to then
be anchored to change in the end point under
investigation; those individuals who indicate that
they have had a slight improvement are grouped
together to determine average change on the end
point. This MID would be considered patient
derived because the change has been anchored to a
patient self-report of change. The anchor is tradi-
tionally asked at the end of the treatment period,
which allows only a cross-sectional assessment of
the change in the outcome with the patients’
assessment of their condition (subject to recall
bias) at this point in time. However, a longitudinal
approach is thought to be better than a cross-
sectional approach [5] whereby the change in the
anchor is determined prospectively with assess-
ments at baseline (pretreatment) and at the end of
treatment (EOT). The preference for use of an
anchor to define the magnitude of change and,
thus, generate an MID rather than asking patients
to directly define the MID for a particular end
point has not been specifically discussed in the
literature. However, this preference may be rooted
in the fact that this would be a very difficult cog-
nitive task for patients and that expectations may
overinflate the estimate, making it difficult to dem-
onstrate that any treatments have resulted in a
minimum important change.

Distribution-based methods examine magni-
tudes of between-group change in the end point
relative to some measure of its variability (i.e., on a
standardized scale). Researchers have suggested
different effect sizes (ES) as indicators of “true”
effects beyond chance. The most cited is Cohen’s
0.2, 0.5, and 0.8 to indicate small, moderate, and
large ES. [6]. Sloan et al. [2] and Norman et al. [7]
have suggested that an ES of 0.5 could be consid-
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ered a good estimate of MID for any end point,
although they acknowledge that they are not
focused on finding a minimal estimate as much as
an estimate of an effect that is not ignorable.

Often the goal in the development of a new PRO
is to calculate the MID (i.e., a single estimate);
however, there is no guidance in the literature to
suggest which approach is preferable, or even if
more than one approach is used, which estimate
should be chosen. The aim of this article was to
identify the MID for a patient diary that assesses the
number of weekly satisfactory sexual events (SSEs)
for women with hypoactive sexual desire disorder
(HSDD), an important and key component for any
measure but specifically for a female sexual dys-
function (FSD) measure [8]. The validity of an
event-driven PRO for assessing changes in sexual
function has been questioned [8,9], with one recent
study showing the superiority of a questionnaire for
assessing FSD outcome compared to a diary [10].
However, given the Food and Drug Administration
(FDA) Draft Guidance document, “Guidance for
Industry: FSD: Clinical Development of Drug
Products for Treatment” stipulating that the
primary end point for an FSD study should be
SSEs, assessed using a daily diary [11], the MID for
this end point was investigated using a diary rather
than a questionnaire-based measure. This case
study allowed us to address several key questions:
First, would a longitudinal anchor-based approach
(assumed to be a patient-generated MID) produce a
similar estimate to actually asking patients directly
what the MID is for them? Second, would an
anchor-based approach produce a similar estimate
to a distribution-based approach? Finally, if the
estimates are different, how should one MID esti-
mate be calculated or chosen?

Method

Subjects

Seven hundred eighty-eight women were
recruited into two double-blind, randomized
placebo-controlled trials for the treatment of
HSDD (randomized controlled trial [RCT]
group). These were global studies with women
recruited across Europe, United States, Australia,
and Canada. The studies were approved by the
institutional review board, and each woman pro-
vided informed consent. All women were post-
menopausal. Diagnosis of HSDD was based on the
American Foundation of Urologic Diseases [12]:
“persistent or recurrent deficiency (or absence) of
sexual fantasies/thoughts, and/or desire for or
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receptivity to sexual activity, which causes personal
distress” and was made by trained interviewers
using a structured diagnostic method (SDM) [13].
Data from these studies were used to calculate the
anchor- and distribution-based MID estimates.

A novel patient interview study was also used as
a means of obtaining a direct estimate of MID.
The patient interview study used a total of 77
women, across three U.S. sites (qualitative group).
The women were all postmenopausal and diag-
nosed as having HSDD wusing the same SDM
process as for the two clinical trials described
earlier. This study was also IRB approved, and
women provided informed consent. No treatment
was given in this observational study.

Procedure

RCT Group

Women were screened for eligibility primarily
based on postmenopausal status, diagnosis of
HSDD, and particular aspects of their medical
history and sexual activity. If eligible, women were
given a diary to take home to record baseline levels
of satisfaction with sexual events (see Appendix).
The diary was based on the FDA Draft Guidance
[11]; women had to record whether a sexual event
occurred or not each day, whether a recorded
event was satisfactory or not, and if satisfactory,
what type of activity it was (e.g., sexual intercourse
not resulting in your orgasm, sexual intercourse
resulting in your orgasm, self-masturbation result-
ing in your orgasm, or oral sex resulting in your
orgasm). As part of the diagnostic process and
subsequent assessment of efficacy, women mailed
in completed diary pages (each page contained a
week’s worth of data) every 2 weeks. Women were
also asked to complete a number of questionnaires
at baseline: Female Sexual Distress Scale (FSDS)
[14], Sexual Function Questionnaire (SFQ) [15],
and Sexual Quality of Life-Female measure [16].
The women returned after 6-8 weeks and were
given another diary for completion. The women
were then treated with daily oral therapy with an
experimental drug or placebo for their HSDD.
Further study visits occurred at 6 weeks, 3 and 6
months. Diaries were distributed at each visit, and
follow-up questionnaires (SFQ and FSDS) were
administered at the 6-month visit.

Qualitative Group

Women for this study were recruited based on the
same main criteria as the RCT group. Upon
meeting the entry criteria, women were asked to
complete the same diary as in the clinical trials for
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a 6-week period; again women were asked to
return the diary pages every 2 weeks. Following
completion of the 6-week diary, each woman
returned for an interview. The standardized inter-
view guide was administered by one of five inter-
viewers. The women were sequentially (i) asked to
supply an ideal number of SSEs, (ii) made aware of
the actual number of SSEs from analysis of the
6-week diary, (iii) asked at what point a change
would 7ot be meaningful (i.e., where a change
would not be perceived as noticeable and impor-
tant), and (iv) asked what a minimally important
change would be. As the interview progressed,
revisions to the ideal, no change, and minimally
important difference values could be made. A
guide was provided to help the women quantify
sexual events over time: for example, one in 1 year,
one in 8 months, one in 6 weeks, two in 1 week,
one in 1 day. These values were then converted
into weekly values (e.g., one in 1 year =0.02 per
week and one in 3 weeks = 0.33 per week).

Analyses
Anchor-Based Methods
The anchor used for determining MID was defined
as Question 34 of the SFQ (SFQ34: Over the last
4 weeks, taking the whole of your sexual life into
account, how satisfied have you been? Response
options: not, slightly, moderately, very, and
extremely satisfied). This anchor was chosen
because it had face validity with the primary end
point of improving satisfaction with sexual events.
This question, being part of the SFQ, allowed both
a baseline measurement and end-of-treatment
assessment; therefore, a longitudinal analysis could
be conducted. MID was defined as the mean change
from baseline of average weekly SSEs between sub-
jects who improved and those subjects who
reported no change on SFQ34. Improvement was
defined as the change from baseline to month 6 of
exactly one category on SFQ34 (e.g., not satisfied to
slightly satisfied, slightly satisfied to moderately
satisfied). Stable or no change referred to those who
stayed in the same category from baseline to month
6 on SFQ34 (e.g., not satisfied to not satisfied,
slightly satisfied to slightly satisfied).

In calculating MID, observations were pooled
without regard for treatment when computing the
estimate.

Distribution-Based Methods
Standard effect size (pooled baseline standard
deviation (SD) of the end point [6]) was used.
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Table 1 Summary statistics for weekly total sexual events and satisfactory sexual events (SSEs)—qualitative group
(N=77)

Ideal SSEs Total sexual events Baseline SSEs No change SSEs MID SSEs
Mean (SD) 3.14 (3.52) 1.42 (1.14) 0.98 (0.73) 0.23 (0.16) 0.35 (0.32)
95% Cl 2.3,39 12,17 0.8, 1.1 0.2,0.3 0.3, 0.4
Median (IQR) 2.00 (1.25) 1.17 (1.08) 0.83 (1.00) 0.20 (0.21) 0.25 (0.33)
Minimum, maximum 0.04, 21.00 0.33, 7.17 0.00, 3.5 0.00, 1.00 0.02, 2.00

Ideal SSEs = average weekly ideal number of SSEs (theoretical construct).

Total sexual events = total number of sexual events reported in the 6-week diary period, transformed to a weekly average.
Baseline SSEs = number of SSEs reported in the 6-week diary period, transformed to a weekly average.
No change SSEs = average weekly number of SSEs that indicates “no change,” defined as a change not perceived as noticeable and important (theoretical

construct).

MID SSEs = average weekly number of SSEs that reflect a minimally important difference (theoretical construct).
SD = standard deviation; IQR = interquartile range; MID = minimum important difference; Cl = confidence interval.

Cohen suggested different ES (hereafter called
MID-ES) ranging from 0.2 (small) to 0.5 (moder-
ate) to 0.8 (high) [6]. For example,

MID s
Measure of variability

would provide an estimate of the MID to be one
half of the SD. The MID would be approximately
0.5 SD. In our work, both 0.2 ES and 0.5 ES were
analyzed. Ninety-five percent confidence intervals
(ClIs) for the distribution-based MID were based
on the standard 95% CI for the population
variance ¢’ [17].

Qualitative Study

The ideal number of SSEs, total number of sexual
events, total number of SSEs, change not per-
ceived as noticeable and important, and the mini-
mally important change were summarized
descriptively. All diary data were reported per
1-week period.

Spearman correlation coefficients were calcu-
lated between MID and baseline SSEs (both mea-
sured on a weekly basis) to explore how a woman’s
experience influenced her assessment of MID.

Results

Demographics

RCT Group

The mean age was 54.8 years (range 45-75 years);
93% were Caucasian. On average, the women
were 7 years postmenopausal. Mean baseline SSE
was 0.58 (SD=0.51) and mean “total sexual
events” were 1.14 (SD = 0.79) per week.

Qualitative Group

Overall, the mean age was 55 years, ranging
between 48 and 74 years. The majority was Cau-
casian (78%). Mean years since menopause ranged

from 7 to 8 years. Mean baseline SSEs, and mean
total sexual events per week can be seen in Table 1.

SSE MID Estimates from Anchor- and
Distribution-Based Methods for the RCT Group
Table 2 summarizes the results for the anchor- and
distribution-based estimates of the MID. The lon-
gitudinal approach gave a similar estimate to the
0.5 ES estimate (0.33 vs. 0.26, respectively). The
0.2 ES estimate was somewhat smaller with an
estimate of 0.10.

SSE MID Estimate from the Qualitative Study
General descriptive summary statistics for weekly
SSEs can be seen in Table 1. The mean MID for
the total sample (N = 77) was 0.35 SSEs per week
(95% CI 0.3, 0.4), and the median was 0.25 SSEs
per week. This discrepancy between the mean and
the median reflected that there were several
women with extremely high MID estimates,
resulting in a positively skewed distribution of
MIDs. The relationship between MID and base-
line SSEs was a moderate-to-large positive asso-
ciation; if a woman’s average weekly number of
SSEs at baseline was high, she was more likely
to report a high MID (Spearman’s »=0.42,
P <0.001).

Calculating a Single Estimate for MID

To facilitate deciding on an estimate of MID, a
single estimate of MID for average weekly SSEs

Table 2 Weekly SSE MID estimates and 95% Cls for the
anchor-based and distribution-based methods—RCT group

N MID (95% ClI)
Anchor-based method
Longitudinal 328 0.33 (0.20, 0.46)
Distribution-based method
ES=0.2 726 0.10 (0.10, 0.11)
ES=0.5 0.26 (0.24, 0.27)
ES =effect size; Cl=confidence interval; N=number of subjects;

MID = minimum important difference; SSE = satisfactory sexual events;
RCT = randomized controlled trial.
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Figure 1 Minimum important differ-
ence (MID) estimates (with 95% con-
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could be selected based on an interpretable value
that was in the “middle” of the set of estimates
formed by the limits of the 95% ClIs. By looking at
all of the estimates combined (see Figure 1), a
middle value of 0.2 SSEs per week might be pro-
posed as the MID. However, a range for the MID
might be more appropriate given the wealth of
information generated by use of the different
methods.

Discussion and Conclusions

We set out to address three questions regarding
how best to define an MID for a new measure, and
we used the case study of SSEs per week in post-
menopausal women with HSDD:

1. Would asking patients directly what an MID
was be different from that estimated from an
anchor-based approach?

2. Would the anchor- and distribution-based
approaches produce similar estimates?

3. If the estimates are different, how should the
MID estimate be made?

The longitudinal approach provided a slightly
higher estimate than the distribution-based
approach), but the 95% CIs did overlap. When
looking at clinical trial data, perhaps the use of the
longitudinal approach is more appropriate given
that this is looking at change over time; there-

fore, the MID estimate should reflect this also.
However, it is known that the type of anchor ques-
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fidence interval) using anchor-based,
distribution-based, and -patient inter-
view study (MID study) methods.
ES = effect size; SSE = satisfactory
sexual event.

tion used can influence the estimate generated [18]
and is not always valid [19], so care should be taken
in choosing the most appropriate anchor. One way
of determining if an anchor is relevant for estimat-
ing the MID is to look at its relationship to the end
point under investigation. The anchor should be
negatively correlated with the end point (in this
case SSEs) at baseline and positively correlated
with the end point at the EOT. We had a 0.23
correlation at baseline and 0.50 at EOT. Hayes
etal. [20] recently stated that if the correlation
between the anchor and health-related quality of
life measure is zero, then the anchor will be poor
in determining the MID. They recommended a
correlation above 0.37 (based on Cohen’s 0.8 ES)
as a correlation threshold that indicates a large
association between the two measures. This would
indicate that the anchor used in this study is appro-
priate and valid. However, a more specific question
directly asking about satisfaction with sexual
events might be more appropriate than the “taking
the whole of your sexual life into account, how
satisfied have you been” question that was used in
this study. Further research to investigate if this
would produce a different MID estimate would be
interesting.

Being aware that using a single item to estimate
MID is problematic, an approach asking patients
directly was explored. This approach gave an esti-
mate similar to that calculated from the longitudi-
nal anchor-based approach, which increases our
confidence in the anchor used. The direct-patient
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approach is novel in that we asked patients what an
MID would be for them in terms of SSEs, by
working through an exercise based on their recent
experience of SSEs in the past 6 weeks rather than
from an anchor question asked during a study.
Redelmeir etal. [21] used a similar approach by
asking patients directly, albeit using a hypothetical
situation where patients had to determine if they
were better or worse than the person they were
partnered with in the study. Subjects were not
asked directly about an MID for changes in
dyspnea, fatigue, emotion, or coping. A direct
approach may have previously been avoided
because of unrealistic expectations by the patient
leading to unrealistically high MIDs. Also, it is
cognitively difficult to comprehend the concept
of MID (i.e., minimum important difference).
However, the approach we used seems to have
some validity because there was concordance with
the anchor-based estimate.

The anchor- and distribution-based estimates
were similar, although the 0.2 ES estimate was
somewhat smaller than the anchor-based
approach. The 0.2 ES may be a closer estimate to
a cross-sectional approach estimate because this is
not dissimilar to findings by Kulkarni [22] who
used a cross-sectional anchor-based approach and
0.2 ES and found similar estimates across the
two approaches for the Hydrocephalus Outcome
Questionnaire. Based on this research, the 0.5 ES
and direct questioning approach may reflect more
the longitudinal-based approach estimate.

Given that there was spread in the estimates,
defining a range might be more appropriate, as
proposed by other researchers, for example,
Guyatt etal. [1], Hayes etal. [20], and Marquis
etal. [23]. In using the ClIs, an idea would be to
use the anchor-based upper bound and the lower
bound of the distributional approach (0.5 SD),
this would give a range of estimates of 0.24-0.46
SSEs per week. If we used the lower bound of the
0.2 SD estimate, this would result in a range of
0.10-0.46.

The aim of this article was to explore the con-
cordance of different methods to define the MID
of SSEs in women with HSDD); therefore, further
work is needed to investigate the MID of SSEs in
other FSD disorders (e.g., female sexual arousal
disorder) or different diary instruments. Further-
more, because global assessment of change data
was not collected in the RCTs, it would be of
particular interest for future work to use a global
assessment of change as the anchor (the most
common approach), in addition to or instead of,
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the SFQ34 that was used in the anchor-based
analysis for the RCTs.

There are no easy answers when trying to define
the MID for a new measure. Experience and, there-
tore, time will help. The methodology used to ask
patients directly seemed to be successful, but it is
resource intense and did not result in a markedly
different estimate than those produced by the
anchor- and distribution-based approaches. We
recommend that researchers use both anchor-
based (cross-sectional and longitudinal) and
distribution-based (0.5 ES) approaches as well as
the 95% CI to help bound the MID estimate range.
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Appendix

Daily Diary
Weekly Diary. To be completed everyday regard-
less of whether or not sexual activity took place.

Q1. Did you take part in sexual activity

Yes/No If No, stop here.

Q2. If you had a sexual experience, please check

one of the following:
Unsatisfactory/Satisfactory/Very Satisfactory
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Q3. Only if question 2 was Sat. (satisfactory) or
Very Sat. (very satisfactory), check #// that

apply.

B Sexual intercourse not resulting in your
orgasm

B Sexual intercourse resulting in your
orgasm
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B Self-masturbation resulting in your
orgasm

B Partner masturbation resulting in your
orgasm

B Oral sex resulting in your orgasm

B Other sex resulting in your orgasm

J Sex Med 2007;4:1328-1335



