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Abstract

Objective:

Menorrhagia, or heavy menstrual bleeding (HMB), has a negative impact on women’s quality of life (QOL).

The objective was to develop, validate, and assess the performance of a disease-specific patient-reported

outcome (PRO) measurement instrument for HMB (the Menorrhagia Impact Questionnaire [MIQ]).

Research design and methods:

The MIQ was designed to measure the effect of HMB on a woman’s self-assessment of menstrual blood loss

(MBL), limitations in social/leisure activities, physical activities, and ability to work. Meaningfulness of these

observed MBL changes were also measured. The development and psychometric validation of the MIQ was

performed utilizing data from a long-term safety study of tranexamic acid (Lysteda*), with comparison to an

age-matched normal control group recruited from the general population. Performance of the MIQ was also

evaluated using data from a six-cycle, randomized, double-blind, clinical study of tranexamic acid for

the treatment of HMB. Correlations and sensitivity of each pertinent MIQ item to the treatment-induced

changes in MBL were assessed, and the minimally important differences (MID) for the individual MIQ items

were determined.

Results:

The psychometric properties of the MIQ were fully validated. Correlations between individual MIQ items and

changes in MBL were statistically significant (p50.001). A clear differentiation between tranexamic acid

and placebo groups confirmed sensitivity of the MIQ and its ability to detect treatment-induced changes in

MBL. MIDs were estimated for the individual MIQ items, with sensitivities and specificities in the 64–79%

and 63–82% ranges using receiver operating characteristic (ROC) curve analyses, respectively. MIDs were

found to be equal to or greater than 0.5. Statistically significant treatment differences were also observed for

the proportions of subjects achieving at least 1-point improvement in MIQ scores.

Conclusion:

The MIQ contains validated constructs important to women with HMB.

Clinical trial registration: NCT00113568 and NCT00386308 (ClinicalTrials.gov ID)

Introduction

Menorrhagia, or heavy menstrual bleeding (HMB), is diagnosed when menstrual
blood loss (MBL) is excessive and accompanied by a negative impact on a
woman’s quality of life (QOL)1. The estimated prevalence of HMB is approx-
imately one-third of women aged 15–492. A prospective study of a general

*Lysteda is a registered trade name of Ferring Pharmaceuticals Inc., Parsippany, NJ, USA.
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practice with 10 000 registered patients reported a 25%
12-month cumulative incidence of HMB3. A survey of
obstetrician/gynecologist respondents reported seeing an
average of 18–25 HMB patients per month, with 67%
having associated anemia and fatigue. No underlying ana-
tomical cause is found in 40–60% of patients with HMB4.

In research, an objective definition of MBL is a mea-
sured blood loss of 80 mL or more per menstruation (aver-
age menstrual blood loss is 30–40 mL with 90% of women
having losses less than 80 mL)5. However, in one study of
50 patients with HMB, 12 had a monthly menstrual blood
loss in excess of 200 mL and five in excess of 450 mL6.
Unfortunately, objective measurements of MBL are not
practical in the clinical setting7,8. In addition to an objec-
tive absolute blood loss, HMB has a negative impact
on QOL in terms of social, physical, and emotional
well-being8,9.

A woman’s perception of MBL is subjective. A practical
diagnosis of HMB is excessive MBL that is not tolerated
by the patient and negatively affects her QOL. The most
appropriate methodology and tool for evaluating QOL in
patients with HMB continues to be a subject of debate10.
Certain questions on nonspecific QOL instruments, such
as the Short Form 36 (SF-36), lack relatability for patients
with HMB, thus making them suboptimal tools for this
population11–13. Shortcomings in standardized QOL mea-
sures have led to a proliferation of questionnaires, although
their validity and reliability have not been fully docu-
mented10,12. Numerous instruments for measuring
health outcomes in menorrhagia research have been
developed14–17. A review of these menorrhagia-specific
measures showed: non-specificity to HMB14, unclear
responsiveness statistics15,17, lack of validity among US
patients with menorrhagia15–17, recall issues15 and unclear
scoring issues16.

An appropriate conceptual framework incorporated
into a patient-reported outcome (PRO) was necessary for
HMB study endpoint evaluation. Following the review of
current literature, the review of existing assessments, and
expert input, a comprehensive qualitative study was done
that included concept elicitation interviews (n¼ 26) and
cognitive interviews (n¼ 20). This resulted in the identi-
fication of appropriate measurement domains, important
features of symptom relief, and meaningful degrees of
response. The validity, reliability, specificity, sensitivity,
and performance of the Menorrhagia Impact
Questionnaire (MIQ) are presented in this report.

A major factor that motivates patients to see a physi-
cian regarding their HMB is its interference with daily
life18. The effect of HMB on QOL is a function of its
impact on limitations of daily activities, than from actual
MBL volume, although reduction in MBL correlates with
treatment satisfaction among other factors5,19,20. The
acceptance of QOL as an integral part of an HMB evalu-
ation is reflected in the National Institute for Health and

Clinical Excellence (NICE) definition of HMB as a con-
dition that ‘interferes with the woman’s physical, social,
emotional and/or material QOL’21. Therefore, measure-
ment of QOL, in addition to MBL, is an important facet
of evaluating therapeutic and satisfaction response.
Achievement of the minimally important differences
(MIDs) in QOL parameters can be interpreted as mean-
ingful to women with HMB, and could serve as a criterion
for evaluation of the effectiveness of therapy across treat-
ment groups and individual patients.

Methods

Overview

The MIQ was designed to measure the effect of MBL on
various aspects of the QOL of women with HMB. The
questionnaire includes items on subjective assessment of
blood loss, limitations in social/leisure and physical activ-
ities, and limitations in ability to work. Overall assessment
of the meaningfulness of the observed changes in QOL is
also provided. A validation study was completed by using
data from (1) patients diagnosed with menorrhagia and
undergoing treatment with tranexamic acid (TA)
(Lysteda*), and (2) an age-matched normal control
group recruited from the general population. For sample
(1), a diagnosis of HMB was based on the medical judg-
ment of the investigator after review of the subject’s med-
ical history, results of screening physical and gynecologic
examinations, clinical laboratory results, impact of men-
strual bleeding on the ability to engage in normal activities
and menstrual period evaluation during screening.
Numerous criteria were included to exclude women with
underlying pathologies to HMB (including, but not lim-
ited to, anovulatory dysfunctional uterine bleeding;
metrorrhagia; menometrorrhagia or polymenorrhea; his-
tory of clinically significant hepatic or renal disease, endo-
metrial polyps, endometrial hyperplasia, endometrial
carcinoma, or cervical carcinoma; clinically significant
cardiac arrhythmia, uncontrolled diabetes or uncontrolled
hypertension).

Following instrument validation, sensitivity of the MIQ
to treatment-induced changes in MBL were assessed, and
minimally important differences for the individual MIQ
items were determined using data from a six-cycle, ran-
domized, double-blind, placebo-controlled efficacy study
of TA at an oral dose of 1.3 g administered three times
daily for up to 5 days during each menstrual period. The
study evaluated an objective measurement of MBL
improvement based on an alkaline hematin assay
method while providing MIQ data22.

*Lysteda is a registered trade name of Ferring Pharmaceuticals Inc., Parsippany,

NJ, USA.
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Identification and development of the MIQ items

Development of the MIQ followed the recommended steps
contained in the US Food and Drug Administration
document, ‘FDA Guidance for Industry, Patient-
Reported Outcome Measures: Use in Medical Product
Development to Support Labeling Claims’23,24.
Development began with a review of the PRO literature
focusing on the methods used to collect qualitative data
from HMB patients. Qualitative interviews determined
which concepts were most important and could be
included in a draft MIQ.

Women (n¼ 26) from five clinical sites involved in a
TA HMB safety study were interviewed during the quali-
tative research phase. Participants’ ages ranged from 24–50
years (with a mean age of approximately 42 years). The
mean duration of HMB was 9 years with an average dura-
tion of treatment at the time of the interview of 6 months.
Of the participating women, 85% described their men-
strual flow as severe, 15% considered it as moderate. In
all, 53% of the patients were married or living as married,
31% were divorced, 4% were separated, 12% were single or
never married, and 61% were Caucasians. The highest
grade or year of school completed ranged from 6 years to
20 years (mean 15.9� 2.6). Concepts important to the
patients were grouped into the following categories: (1)
restrictions or limitations in activity or daily function;
(2) emotional impact; and (3) notable nuisance or aggra-
vation (such as a need for multiple pad changes to prevent
possible embarrassment from leakage). The desired relief
from HBL was identified as: (1) changing of pads and tam-
pons less often (most important); (2) increased ability to
perform daily activities (second most important); (3)
increased ability to work (third most important); and (4)
the impact of HMB on others (family members or individ-
uals close to the woman), which was considered as the least
important.

Wherever possible, the language used by the patients
was retained in the final items of the questionnaire. While
areas of impact such as anxiety and fatigue were occasion-
ally discussed by patients, the primary expressions tended
to be specific activity restrictions or limitations. In addi-
tion to the overall perception of the amount of blood loss,
the following activities were considered as the crucial com-
ponents of the QOL assessments: (1) physical activities,
(2) leisure and social activities, and (3) work activities.
Qualitative self-assessments of the ability to perform
these activities were directly translated into the MIQ
items.

Cognitive interviews for MIQ items

Cognitive interviews were conducted to evaluate patient
understanding of the proposed MIQ items. Patients
(n¼ 20) from three TA safety study sites were selected

for the appropriate interviews. Results of the cognitive
interview process warranted minor changes in some of
the instruction lines, but completely endorsed the MIQ
items and their response options.

MIQ response option scoring system

The MIQ consists of six individual measures or items
(Appendix A). The first 4 items are evaluated by using
4-point (item 1) or 5-point (items 2–4) response scales.
No summative scale is derived for item 5 as it serves as
a descriptive tool to characterize limitations of specific
activities and is viewed as supporting information for
items 2–4. Item 6 represents a global assessment (impact,
degree, and meaningfulness) of the change in MBL when
compared to the previous period. Impact response options
included a 0 (‘about the same’), 1 (‘better’), or 2 (‘worse’).
If a change is reported, then a 7-point rating scale is used to
specify the degree of improvement (item 6a) or worsening
(item 6b). Finally, item 6c (meaningfulness of change in
MBL) provides an overall assessment of the subjective per-
ception of the change in MBL and may be considered an
important component of the MIQ.

MIQ validation study: objectives, design,
methods

The validation study was initiated to provide a compre-
hensive evaluation of the psychometric properties of the
MIQ, including construct validation of individual items,
test–retest evaluation of the instrument, its ability to
reflect changes in the menstrual blood loss, reliability of
the individual items, and assessment of the respondent
burden. Psychometric properties of MIQ items were vali-
dated against the Aberdeen (Ruta) Menorrhagia Clinical
Outcome Questionnaire (AMCOQ)15, the Medical
Outcomes Study Short-Form 36 Item Health Status
Instrument (SF-36 Version 2; Quality Metrics Inc.,
Lincoln, RI, USA, and Medical Outcomes Trust,
Hanover, NH, USA)25, and items from a Menstrual
Cycle Bleeding Diary. The study objectives and method-
ology were consistent with FDA guidance parameters23

and instrument review criteria developed by the
Scientific Advisory Committee of the Medical Outcomes
Trust26.

The validation of the MIQ was based on the data from
(1) patients diagnosed with menorrhagia and undergoing
treatment in a open-label, multicenter, long-term safety
study of TA at an oral dose of 1.3 g administered three
times daily for up to 5 days during each menstrual period,
and (2) an age-matched control group recruited from the
general population. The control subjects had to be at least
18 years old, have a normal menstruation pattern (i.e.,
with a typical menstrual cycle length between 26 and 32

Current Medical Research & Opinion Volume 26, Number 12 December 2010
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days), and have a duration of menses lasting less than
8 days including less than 4 days that represent their heavi-
est bleeding for the period. Overall, the menstrual bleeding
had to be characterized as ‘light’ or ‘moderate’ as opposed
to ‘heavy’ or ‘very heavy’.

For the active treatment group, the MIQ, AMCOQ,
SF-36, and Menstrual Cycle Bleeding Diary data were
evaluated with a baseline cycle and the first treatment
cycle. For the control group, the same evaluations were
performed for the baseline cycle and the two subsequent
menstrual cycles. A subset of women in each cohort
returned to the study site 7–10 days after the baseline eval-
uation to complete the MIQ a second time to evaluate
test–retest reliability.

A p-value50.05 was required to declare statistical sig-
nificance (two-sided tests). No p-value adjustments were
made for the analysis of multiple endpoints. There was also
no imputation of missing values. Analyses were performed
by SPSS Version 11.5 for Windows (SPSS Inc., Chicago
IL, USA). Variability of the MIQ items was assessed via
the frequency distributions of the reported option scores by
study visit and treatment group. The use of the entire range
of the response options was considered as a desirable out-
come. Construct-related validity is established when rela-
tionships among items, domains, and concepts conform to
what was predicted by the conceptual framework for the
PRO instrument. This includes convergent, discriminate,
and known-groups validity.

Convergent and discriminate validity is present where
measures of the same construct are highly related and mea-
sures of different constructs are less related. To assess con-
vergent and discriminant validity, correlation coefficients
were computed across MIQ items 1-4 and between indivi-
dual MIQ items (Kendall’s tau-b) and scales from SF-36
and AMCOQ as well as metrics derived from the subject’s
diary cards administered at the same (baseline) visit
(Spearman’s rank). Known-groups validity determines
ability of the MIQ to discriminate between groups of sub-
jects known to be distinct. It was assessed by comparing
items 1–4 between the treatment and normal cohorts at
baseline using the analysis of variance model.

Test–retest reliability assesses if items produce stable,
reliable scores under similar conditions27. Reliability was
evaluated in a subset of at least 50 subjects from each group
7–10 days after baseline using intra-class correlation coef-
ficient. Coefficients greater than 0.70 indicated stability of
the instrument over time. The ability to detect change, or
sensitivity, requires that response option values for an
item change when the concept the item measures changes.
To measure an MIQ item’s ability to detect change, lon-
gitudinal data were evaluated focusing primarily on
changes from baseline to the first menstrual cycle.
Differences between groups were assessed using the
Stuart–Maxwell test and the Cohen effect size. The
pooled standard deviation of the change from baseline

was used as the measure of variance28. Following the assess-
ment of the MIQ items’ ability to detect changes over
time, the degree to which changes in MBL were meaning-
ful to patients was examined. The responder was defined as
a patient with at least a 1-category change (e.g., from ‘Very
Heavy’ to ‘Heavy’ or from ‘Moderate’ to ‘Light’) from base-
line to menstrual cycle 1. The number and percent of
responders was calculated.

Further validation and performance of the MIQ
in a randomized clinical trial

The MIQ was further validated using data from the pla-
cebo-controlled, double-blind efficacy study of TA briefly
described earlier. Objective measurements of MBL using
an alkaline hematin assay method were used to estimate
the correlation between individual MIQ items and the
amount of MBL. Comparisons between TA and placebo
groups using cumulative frequency distribution curves also
confirmed sensitivity of the MIQ and its ability to detect
treatment-induced changes in MBL.

In addition, data from this study provided the basis for
the determination of the minimally important differences
for the individual PRO MIQ items. A receiver operating
characteristic (ROC) curve analysis was used to gain esti-
mates of the changes in MIQ items that were meaningful
to subjects. The global validated MIQ Question 6c
(whether perceived change in blood loss was meaningful
or important for the subject or not) was considered the
‘gold standard’. Sensitivity and specificity were computed
by dichotomizing the MIQ changes from baseline as above/
below various thresholds (cut-off points). The maximum
of the sum of sensitivity and specificity served as the cri-
terion for the selection of the optimal operating point for
the ROC curve. The optimal operating cut-off point was
interpreted as the minimally important difference for the
particular MIQ item. The percentage of subjects achieving
at least 1-point reduction in MIQ items 1–4 was also
calculated and compared between treatment groups using
chi-square test (2-sided). All analyses for this further val-
idation work were performed using the statistical package
SAS Version 9.1 (SAS Institute, Cary, NC, USA).

Results

Patient characteristics

A total of 262 women were enrolled in the validation
study. In all, 131 women had been diagnosed with menor-
rhagia and were enrolled in the TA HMB safety study, and
131 women were age-matched controls with normal men-
strual periods. Data from 80 women with menorrhagia and
51 women with normal periods were used for the evalua-
tion of test–retest reliability.

Current Medical Research & Opinion Volume 26, Number 12 December 2010
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The mean (SD) age in the treatment group was 38 (6.8)
years and the mean (SD) age in the control group was 38
(6.8) years. The mean (SD) duration of HMB for women in
the treatment group was 11 (8.6) years. Although signifi-
cant differences in distribution by race and tobacco and
alcohol usage were noted between the treatment and con-
trol groups, for the purpose of the validation study these
differences were not considered material and both groups
were considered to be representative of the respective
populations regarding menorrhagia.

Variability

Across all study visits, the treatment group and the control
group participants used the entire range of the possible
responses for the evaluated MIQ items. As an example,
see the distribution of the responses to MIQ item 1
(Figure 1). An adequate variability of the MIQ assessments
was confirmed. For construct-related validity, the correla-
tions across MIQ items 1–4 and between individual MIQ
items and scales from SF-36 and AMCOQ as well as met-
rics derived from the subject’s diary cards are shown in
Table 1. The MIQ items 1–4 had high correlations with
each other; Kendall’s tau-b correlation coefficients ranged
from 0.624 to 0.787 and were statistically significant.
Because MIQ measures closely related domains (self-
assessment of the MBL and the MBL-induced limitations
of the various activities), this finding confirms internal
validity of the developed instrument.

The AMCOQ Global Score was highly correlated
(Spearman rank) with each MIQ item (range of correla-
tion coefficients: 0.76–0.81). Much weaker (yet, with very
few exceptions, statistically significant) correlations were
reported for the MIQ items against the multiple subscales
of SF-36. These results provide additional support for MIQ

validity and confirm importance of the menorrhagia-spe-
cific measures as opposed to the generic QOL instruments
for women diagnosed with HMB. The MIQ items dis-
played strong discriminant properties interpreted as the
known-groups validity (see Table 2). For each MIQ
item, the mean score for the treatment group was much
higher than the mean score in the control group. Between-
treatment differences were highly statistically significant
(p50.001).

Reliability

Test–retest reliability was evaluated separately for each
group for each MIQ item. The range of intra-class corre-
lation coefficients (ICC) for the treatment group was
0.72–0.77. For the control group, one item’s ICC was
0.67 while others ranged from 0.70 to 0.86. Considering
ICC¼ 0.70 as a threshold, MIQ may be characterized as a
reliable instrument with adequate stability over time.

Sensitivity

For the treatment group, significant differences were
detected for changes in MIQ items 1–4 from baseline to
month 1 (p50.001). The MIQ items were stable over the
same period in the control group. Effect size for the MIQ
items ranged from 0.94 to 1.23 and from 0.05 to 0.20 in the
treatment and control groups, respectively. Figure 1 illus-
trates changes from baseline in the distribution of
responses to MIQ item 1. In the treatment group, a sub-
stantial fraction of subjects showed improvement in MBL
after 1 month of therapy; no significant changes in the
distribution of scores were detected in the control group.
Additional analysis indicated that 90% of subjects from
the TA group demonstrated at least 1-point improvement

100%
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60%
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50%

40%

30%
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Figure 1. MIQ Item 1, Perceived blood loss: Percentage of patients and controls indicating each response at baseline and month 1.
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in the MIQ item 1 score and were considered as responders
to treatment. For approximately 90% of responders, the
improvement was rated as meaningful (MIQ item 6c was
used in this evaluation).

Respondent burden

At the first visit, the control group took approximately
10–15 minutes to complete the entire questionnaire
packet, including the SF-36, the AMCOQ, and the MIQ
items. At subsequent visits, time to complete the question-
naire packet decreased to approximately 7–10 minutes.
It took an average of 2 minutes to complete the MIQ
items. Respondent burden of MIQ may be considered as
minimal and appropriate for the diagnostic and clinical
research settings.

Further validation of MIQ in the randomized
clinical trial, including determination of MIDs

Statistically significant treatment differences in both MBL
and MIQ items were reported in the TA efficacy and safety
study22,29. These differences suggest a strong relationship
between objective and subjective assessments of menstrual
blood loss. The correlation between PRO MIQ items 1–4
and changes from baseline in MBL was highly statistically
significant (p50.001) with the Pearson correlation coef-
ficients ranging from 0.3 to 0.4 for both TA and placebo
groups combined.

Sensitivity of the MIQ to the changes in the MBL was
confirmed during comparative evaluation of the therapy-
induced changes in QOL parameters for the TA and
placebo groups. Cumulative frequency distributions
(Figures 2A–D) clearly display between-treatment

Table 1. Correlations between MIQ items 1–4 and AMCOQ score, SF-36 subscales, and metrics derived from the diary cards. Treatment and
control groups combined (n¼ 262); baseline visit.

MIQ item 1
Perceived blood

loss (PBL)
(p-value)

MIQ item 2
Limitations in work

outside or inside the
home (LWH)

(p-value)

MIQ item 3
Limitations in

physical activities
(LPA)

(p-value)

MIQ item 4
Limitations in

social/leisure activities
(LSLA)

(p-value)

MIQ
Item 1 (PBL) 1.000 (N/A) 0.624 (50.001) 0.634 (50.001) 0.631 (50.001)
Item 2 (LWH) 0.624 (50.001) 1.000 (N/A) 0.787 (50.001) 0.770 (50.001)
Item 3 (LPA) 0.634 (50.001) 0.787 (50.001) 1.000 (N/A) 0.784 (50.001)
Item 4 (LSLA) 0.631 (50.001) 0.770 (50.001) 0.784 (50.001) 1.000 (N/A)

AMCOQ 0.767 (50.001) 0.785 (50.001) 0.807 (50.001) 0.809 (50.001)
SF-36

Physical Function �0.229 (50.001) �0.234 (50.001) �0.264 (50.001) �0.273 (50.001)
Social Function �0.118 (0.057) �0.194 (0.002) �0.200 (0.001) �0.261 (50.001)
Role Physical �0.200 (0.001) �0.279 (50.001) �0.258 (50.001) �0.303 (50.001)
Vitality �0.143 (0.021) �0.193 (0.002) �0.248 (50.001) �0.250 (50.001)
Bodily Pain �0.087 (0.163) �0.168 (0.006) �0.192 (0.002) �0.205 (0.001)
PCS �0.190 (0.002) �0.271 (50.001) �0.285 (50.001) �0.275 (50.001)

Diary card
Bleeding 0.323 (50.001) 0.300 (50.001) 0.353 (50.001) 0.296 (50.001)
Small clots 0.209 (0.001) 0.216 (0.001) 0.209 (0.001) 0.174 (0.007)
Large clots 0.350 (50.001) 0.432 (50.001) 0.421 (50.001) 0.385 (50.001)
Small stains 0.348 (50.001) 0.291 (50.001) 0.352 (50.001) 0.341 (50.001)
Large stains 0.435 (50.001) 0.381 (50.001) 0.380 (50.001) 0.436 (50.001)
Sleep 0.368 (50.001) 0.349 (50.001) 0.423 (50.001) 0.410 (50.001)

MIQ item-to-item correlations are reported by Kendall’s tau-b coefficients, otherwise Spearman rank coefficients (p values) are reported. The
null hypothesis is that the Spearman rank correlation coefficient equals to 0.
MIQ, Menorrhagia Impact Questionnaire; AMCOQ, Aberdeen Menorrhagia Clinical Outcome Questionnaire; SF-36, Short-Form 36 Item Health
Status Instrument Version 2; PCS, physical component summary; N/A, not applicable.

Table 2. Discriminant (known-groups) validity of the MIQ items.

MIQ Treatment group (baseline) Control group (baseline) Between-treatment
p-value*

n Mean SD n Mean SD

Item 1: Perceived blood loss 131 3.25 0.61 131 2.10 0.61 50.001
Item 2: Limitations in work outside or inside the home 131 3.04 0.99 131 1.34 0.59 50.001
Item 3: Limitations in physical activities 131 3.28 0.95 131 1.49 0.72 50.001
Item 4: Limitations in social/leisure activities 131 3.05 1.06 131 1.37 0.72 50.001

*p-values are estimated from the analysis of variance model.
MIQ, Menorrhagia Impact Questionnaire; SD, standard deviation.
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Figure 2C. Cumulative frequency distribution of patients with self-assessed changes in MIQ item 3, Limitations in physical activities.
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Figure 2A. Cumulative frequency distribution of patients with self-assessed changes in MIQ item 1, Perceived blood loss.
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Figure 2B. Cumulative frequency distribution of patients with self-assessed changes in MIQ item 2, Limitations in work outside or inside the home.
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differences for MIQ items 1–4. For MIQ items 1–4 and 6a,
the ROC curves were constructed and the sensitivity and
specificity at various cut-off points were calculated. The
maximum sum of sensitivity and specificity served as the
criterion for the selection of the optimal operating point
for the ROC curve. The ROC curves for MIQ items 1–4
and 6a are displayed in Figure 3.

Table 3 presents results of the ROC analyses (sensitiv-
ity, specificity, ROC areas under the curve [AUCs]) and
optimal operating points interpreted as MIDs. The sensi-
tivities and specificities of the ROC curves were in the
64–79% and 63–82% ranges, respectively; AUCs ranged
from 0.76 to 0.8. For the MIQ items measured in 4–5-point
scales (MIQ items 1–4), the MID was equal to 0.5. While
MIDs provide important benchmarks for the assessment of
changes in MIQ items, their usefulness in real clinical

practice may be limited. To accurately evaluate the
patient’s progress, physicians must be able to calculate
both pretreatment and post-treatment average scores for
the MIQ items. With the difference on MIQ scales equal
to 1 point, MID equal to 0.5 may not be used for the direct
comparison between the two (one pretreatment and one
post-treatment) individual cycles. When the observation
period is limited, a 1-point positive change in the MIQ
scores may be considered a desirable and easily interpret-
able outcome.

The proportions of subjects achieving at least 1-point
improvement in MIQ items 1–4 were calculated and com-
pared between the treatment groups. The rates were much
higher for TA-treated patients when compared to those
who received placebo (27 vs. 13%, 38 vs. 17%, 51 vs.
24%, and 50 vs. 31% for MIQ items 1, 2, 3, and 4,
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Figure 2D. Cumulative frequency distribution of patients with self-assessed changes in MIQ item 4, Limitations in social/leisure activities.

1.0

1.0

0.9

0.9

0.8

0.8

0.7

0.7

0.6

0.6

0.5

0.5

0.4

0.4

S
en

si
tiv

ity

0.3

0.3

0.2

0.2

0.1

0.1
0.0

0.0
1-Specificity

MIQ item 1 (PBL)
MIQ item 2 (LWH)
MIQ item 3 (LPA)

MIQ item 4 (LSLA)

MIQ item 6 (GABL)

Figure 3. Receiver operating characteristics (ROC) for MIQ items versus meaningfulness of the overall change in MBL. PBL, perceived blood loss; LWH,
limitations in work outside or inside the home; LPA, limitations in physical activities; LSLA, limitations in social/leisure activities; GABL, global assessment
of change in blood loss.
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respectively). All differences were statistically significant
(p50.05). This finding further confirms sensitivity of the
MIQ.

Discussion

Patient-reported outcome instruments often produce
results or response options that physicians are not able to
interpret or evaluate concerning their clinical importance,
such as they would with a clinical marker like a 10%
increase in blood pressure30. Alternative means are there-
fore needed to interpret these valuable responses of
patient’s well-being, functioning, and QOL.

Supporting our hypothesis about validity, MIQ item 1
(‘Perceived Blood Loss’) was more highly correlated with
the AMCOQ score than with the SF-36. Second, MIQ
items showed a stronger correlation with the Menstrual
Cycle Bleeding Diary than they did with the non-specific
health status SF-36. This is as expected since the SF-36 is
not a disease-specific measure, but rather a more general
health status measure unable to detect differences between
a population of patients with HMB and a control popula-
tion. Our hypothesis was also confirmed in MIQ item 3
(‘Limitations in Physical Activities’), which showed a
moderate correlation with the SF-36 Physical
Functioning domain. MIQ item 4 (‘Limitations in
Social/Leisure Activities’) also showed a moderate corre-
lation with the SF-36 Social Functioning domain.

The construct-related validation of the MIQ items
determined specificity for known groups. This analysis
showed a large response in patients undergoing treatment
and little to no response in patients who received no treat-
ment. This instrument is capable of identifying the per-
ceived improvement in MBL. Another by-product of the
MIQ was a stronger justification of the clinically important
changes in QOL metrics. A change of at least 1-point in
MIQ item 1 (‘Perceived Blood Loss’) scores lead to a mean-
ingful/important change (item 6c) in more than 90% of

patients; thus, it is more about the patient’s perception of
the changes (as evidenced by the MIQ items) than real
changes in MBL.

The MIQ items are suitable for measuring and sensitive
to the concepts for which it was designed to measure.
Question 6c from the MIQ (whether or not perceived
change in blood loss was meaningful or important for the
patient) should be considered the new standard for treat-
ment satisfaction. The meaningfulness and importance of
the observed change in MBL most closely relate to the
patient’s perception of the treatment’s impact on the vari-
ety of QOL metrics. These changes in the MIQ item scores
are closely related to and driven by the changes in MBL.
The sensitivity rates shown here may assist physicians in
interpreting what amount of MBL is crucial and meaning-
ful for their patients, as this is the amount that is shown
to increase QOL. The treatment differences for all MIQ
items not only are statistically significant but also clini-
cally important. The analysis results for MIQ item 3
(Limitations in Physical Activities) and MIQ item 4
(Limitations in Social/Leisure Activities) in the final
ROC models confirms the importance and validity of
these items as prespecified key secondary efficacy end-
points. Importance of MIQ items as predictors of the over-
all satisfaction is further supported by these analyses. The
goal was to determine the percentage of patients with
meaningful improvement among those who reported at
least a 1-point change from baseline in the first treatment
cycles. It may be interpreted as a ‘sensitivity analysis’ with
a 1-point change in MIQ items as a predictor. The results
also indicate desirable robustness of the observed treat-
ment effect on the QOL parameters across the domains
studied. The test–retest evaluation of the MIQ items pro-
vided evidence for their reliability and there was sufficient
variability in MIQ item response options.

For all MIQ items, determinations of MIDs at an indi-
vidual level were identified using a ROC approach. The
cut-off points may be interpreted as the MID (as perceived

Table 3. Receiver operating characteristic (ROC) curves: MIQ items versus meaningfulness of the overall change in MBL.

MIQ* Optimal operating
points (cut-offs)

ROC curves

Sensitivity
(%)

Specificity
(%)

Area under
the ROC curve

MIQ item 1: Perception of blood loss �0.5 69.0 82.4 0.801
MIQ item 2y: Limitations in work outside or inside the home �0.5 70.8 77.1 0.772
MIQ item 3: Limitations in physical activities �0.5 79.2 62.9 0.773
MIQ item 4: Limitations in social/leisure activities �0.5 79.2 65.7 0.771
MIQ item 6az: Global assessment of change in blood loss þ3 63.9 75.0 0.762

*For MIQ items 1–4, the cut-off points represent mean change from baseline; for MIQ item 6a, the cut-off point represents self-assessment
difference between the last cycle of baseline and the first cycle on treatment.
yThe maximum sum of sensitivity and specificity was marginally higher for the cut-off point¼�1 (142.5 vs. 142.1%). The sensitivity and
specificity levels for that cut-off were 62.5% and 80.0%, respectively. A cut-off¼�0.5 with much greater sensitivity is elected as the most
meaningful optimal operating point.
zOnly patients with positive global self-assessment of blood loss (answer to MIQ item 6¼ ‘Better’) are included in this evaluation.
MIQ, Menorrhagia Impact Questionnaire; MBL, menstrual blood loss.
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by individual patients) for the QOL domains. The practi-
cal importance of the estimated MIDs is not limited to
another proof of robustness of the QOL assessments
achieved by different analytical tools. As indicated by
Guyatt et al.31, the usefulness of MID is that it ties the
magnitude of change to treatment decisions in clinical
practice. It also emphasizes the importance of the patient
perspective and implicitly links that perspective to the
physician. Following well-documented methodology32,
changes in the MIQ items were regressed on the changes
in MBL, irrespective of the treatment assigned. The most
important outcome of this analysis is an estimate of the
MID between treatments in MIQ items. Additionally,
evaluation of the ROC curve and associated sensitivity
and specificity levels indicated that the 0.5 was perceived
as meaningful by patients. This consideration can play a
major role when evaluating treatment options and treat-
ment effectiveness for women with HMB.

Conclusion

The MIQ may be considered a validated measure of the
QOL in women diagnosed with HMB, and this instrument
may be used to track progress in the pharmacological treat-
ment of menorrhagia. The MID is often described as the
‘smallest difference’ in response score in the domain of
interest which patients perceive as beneficial and which
would mandate a change in the patient’s management27.
Analysis of the MID is a means by which changes in a PRO
measurement score can be translated into terms that are
clinically meaningful. The MIQ instrument was able to
differentiate the degree of change for each MIQ item
that women with HMB perceived as clinically meaningful.
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Appendix A

In addition to the MIQ items listed in the table, patients described all activities that were limited by excessive bleeding
(MIQ item 5). This information was not used for any formal statistical evaluations.

MIQ concept MIQ item Response scale

Perception of amount of
blood loss

MIQ 1 1. Light 2. Moderate 3. Heavy 4. Very Heavy
‘During your most recent menstrual period, your blood

loss was’:

Limitations in work outside
or inside the home

MIQ 2 1. Not At All 2. Slightly 3. Moderately 4. Quite A Bit 5.
Extremely‘During your most recent menstrual period, how much

did your bleeding limit you in your work outside or
inside the home?’

Limitations in physical
activities

MIQ 3 1. Not At All 2. Slightly 3. Moderately 4. Quite A Bit 5.
Extremely‘During your most recent menstrual period, how much

did your bleeding limit you in your physical
activities?’

Limitations in social or
leisure activities

MIQ 4 1. Not At All 2. Slightly 3. Moderately 4. Quite A Bit 5.
Extremely‘During your most recent menstrual period, how much

did your bleeding limit you in your social or leisure
activities?’

Global assessment of
change in blood loss

MIQ 6/6a/6b 0. About the same
‘Compared to your previous menstrual period, would

you say your blood loss during this period was’:
1. Better (7-item scale):

1. Almost the same, hardly better at all
2. A little better
3. Somewhat better
4. An average amount better
5. A good deal better
6. A great deal better
7. A very great deal better

2. Worse (7-item scale):
1. Almost the same, hardly worse at all
2. A little worse
3. Somewhat worse
4. An average amount worse
5. A good deal worse
6. A great deal worse
7. A very great deal worse

Meaningfulness of per-
ceived change in
blood loss

MIQ 6c 0. No 1. Yes
‘Was this a meaningful or important change for you?’

MIQ, Menorrhagia Impact Questionnaire.
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