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Abstract

Background: Heavy menstrual bleeding (HMB) is common among reproductive-aged
women receiving oral antithrombotics and frequently results in a negative impact on
quality of life.

Methods: We translated the Menstrual Bleeding Questionnaire (MBQ) into Thai by
forward translation, back-translation, pretesting, and cognitive interviewing. The
translated questionnaire was content validated by a gynecologist. A validation study
was conducted for the translated MBQ and defined the optimal score for the diagno-
sis of HMB. We then performed a cross-sectional study to determine the prevalence
of HMB using the translated MBQ. Reproductive-aged Thai women who visited out-
patient clinics receiving oral antithrombotics were asked to assess menstrual charac-
teristics after receiving antithrombotics. The impact of menstruation on quality of life
was assessed by using the MBQ.

Results: The translated MBQ had excellent reliability (intraclass correlation coeffi-
cient = 0.93) and discriminated between women with and without HMB (area under
the receiver operating characteristic curve = 0.93). A score of 21.5 had 82.9% sensi-
tivity and 83.1% specificity in the diagnosis of HMB. The mean (standard deviation)
of the score was significantly higher in the HMB group than in the normal menstrual
bleeding group (30.4 [9.4] vs 15.4 [5.6]; P < .001, respectively). Of the 49 women, the
prevalence of HMB in patients receiving warfarin (n = 29), direct oral anticoagulants
(n = 4), or antiplatelet agents (n = 16) was 27.6%, 25.0%, and 25.0%, respectively.
Conclusions: MBQ is a simple and valid tool that can be applied to screen women
experiencing HMB. One-fourth of reproductive-aged women who received oral an-

tithrombotics experienced HMB that impacted their quality of life.
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Essentials

e Heavy menstrual bleeding (HMB) impacts quality of life in women receiving antithrombotics.

e A questionnaire evaluating quality of life was used to define HMB.

e The translated questionnaire is valid in diagnosing women with HMB.

e One-fourth of women receiving oral antithrombotics had HMB.

1 | INTRODUCTION

Oral anticoagulants are widely used for the prevention of systemic
thromboembolism in patients with atrial fibrillation and in the treat-
ment of venous thromboembolism. The increased risk of bleeding,
especially intracerebral and gastrointestinal hemorrhage, is well doc-
umented. However, in reproductive-aged women, heavy menstrual
bleeding (HMB) may occur in those receiving oral anticoagulants and
is frequently underrecognized. Several studies have demonstrated
that HMB has a profound negative impact on health-related quality
of life (HRQol) in affected women.:> Women with HMB were more
likely to have had negative feelings than women with normal men-
struation, which could limit their social and professional activity.® In
addition, the correction of anemia associated with HMB results in
improvement in HRQoL.”®

The reported prevalence of HMB in women receiving warfarin
ranged from 20% to 65%.” As for direct oral anticoagulants (DOACs),
the prevalence of abnormal uterine bleeding (AUB) associated with
factor Xa inhibitors was higher compared to warfarin, while AUB
was lower with the direct thrombin inhibitor dabigatran etexilate
compared to warfarin.'® Women treated with antiplatelet agents
also reported having HMB.! The duration of menstruation also in-
creased with the use of oral anticoagulants.!? In these studies, the
definition of HMB varied. One cohort study used clinical indicators
including significant menstrual blood loss requiring hospitalization,
documented iron deficiency anemia, more than two hourly changes
of pad or tampon or nocturnal flooding, blood loss impacting psy-
chosocial functioning, and heavy bleeding of >7 days per month.*®
In other studies, the definition of HMB was not explicitly defined.

In 2007, the National Institute for Health and Care Excellence
(NICE) guideline established a new definition of HMB, namely, ex-
cessive menstrual blood loss that interferes with a woman'’s physi-
cal, social, emotional, and/or material quality of life.** This definition
considers the impact of HMB on quality of life. The 36-Item Short
Form Survey is a standard patient-reported health survey that in-
cludes physical and mental health summary measures.*® However, it
does not specifically measure HRQol related to HMB.

The Menstrual Bleeding Questionnaire (MBQ) was devel-
oped and validated for measuring patient-reported outcomes for
HMB.! The questionnaire specifically evaluates HRQoL related to
HMB. We translated the MBQ, validated the translated question-
naire, and defined the optimal score for the diagnosis of HMB. We
then performed a prevalence study to determine the prevalence of
HMB among Thai women receiving antithrombotic drugs using the
NICE definition of HMB, and to raise the awareness of HMB among
women receiving antithrombotics.

2 | METHOD

2.1 | Partl: Translation and validation of the MBQ
The MBQ was developed and validated by Matteson (Appendix
51). The objective of the questionnaire is to evaluate the ef-
fects of menstruation on HRQoL. The questionnaire comprises
a total of 20 items, which include four domains: bleeding heavi-
ness, bleeding irregularity, pain, and quality of life. Maximum and
minimum scores are 75 and O, respectively. In the original study,
the average score was significantly different in women with HMB
versus those with normal menstrual bleeding (30.8 vs10.6, re-
spectively). In addition, the mean scores of all domains were sig-
nificantly higher in women with HMB than in those with normal
menstrual bleeding.

With permission, the MBQ was translated into the Thai lan-
guage (Appendix S1) according to the process of translation and
adaptation of instruments by the World Health Organization
(WHO) guideline,17 which consists of forward translation, back-
translation, pretesting, and cognitive interviewing. An expert
panel including two hematologists, a gynecologist, and a general
physician identified and resolved the unclear questions or re-
sponses after translation. Back-translation was performed by an
independent translator who was proficient in the Thai and English
languages and had no knowledge of the questionnaire. The trans-
lated questionnaire was content validated by a gynecologist.
Reproductive-aged women working in the back office, medical
personnel, and women visiting a gynecology clinic (irrespective
of their chief complaint), were asked to participate in the study
if they reported regular menstruation. The translated question-
naire was given to participants for pretesting and cognitive in-
terviewing to identify unclear questions or responses. Reliability
was tested by a test-retest method. Participants were asked to
complete the MBQ twice, 1 week apart. The intraclass correla-
tion coefficient (ICC) was calculated, and a value of 20.7 indicated
good reliability. The subjective definition of HMB* was provided
to participants. They were asked whether their menstrual bleed-
ing met the subjective definition of HMB before the MBQ was
administered in an outpatient setting. Sensitivity, specificity, and
receiver operating characteristic (ROC) were calculated to de-
termine the optimal score that could discriminate patients with
HMB from subjects who reported normal menstrual bleeding. As
a screening tool for HMB, we aimed to achieve a sensitivity and
a specificity of >80%. For the sample size calculation, we aimed
to include at least 100 respondents to achieve a 5:1 respondent-
to-item ratio.!®
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2.2 | Partll: Prevalence of HMB among women
receiving oral antithrombotics
2.21 | Study design
The cross-sectional study was conducted in an academic tertiary
care hospital in Bangkok, Thailand, from January 2020 to January
2021. The study protocol was approved by the Institutional Review
Board of Mahidol University. Women who received oral antico-
agulants or antiplatelet agents who visited outpatient clinics were
screened for eligibility criteria. Patients were included if all of the
following conditions were present at the time of enrollment: (1) age
18 to 50 years; (2) receiving oral anticoagulants (including warfa-
rin, dabigatran, rivaroxaban, apixaban, or edoxaban) or antiplatelet
agents (including aspirin and clopidogrel); and (3) having regular
menstruation or at least once in the past 3 months. Patients were
excluded if at least one of the following conditions was present: (1)
previously diagnosed with coagulopathy or platelet disorders includ-
ing von Willebrand disease or hemophilia; (2) persistent thrombo-
cytopenia (platelet count <50,000/uL; or (3) receiving nonsteroidal
anti-inflammatory drugs continuously for >1 month. Patients who
met the eligibility criteria were asked to sign an informed consent.
Patients were asked to complete the questionnaire at the time of
enrollment. The questionnaire consists of two parts. The first part
evaluates menstrual characteristics including changes in duration
and intensity of menstrual bleeding before and after receiving oral
antithrombotics. The second part of the questionnaire was to evalu-
ate the impact of HMB on HRQolL using the translated MBQ.

2.2.2 | Data collection

Electronic medical records were reviewed by the researchers.
Baseline characteristics including age and body mass index were col-
lected. History of hormonal use, type and indications for antithrom-
botics, and treatment-related HMB were recorded.

2.2.3 | Statistical analyses

Continuous variables were reported as mean and standard devia-
tion (SD) or median with interquartile range (IQR) as appropriate.
Categorical variables were reported as frequency and percentage.
The overall prevalence of HMB was reported as a percentage, as
was the prevalence with each type of antithrombotic drug use.
Continuous variables were compared using a t test for independent
samples. Duration of menstrual bleeding before and after treatment
was compared using a paired t test. The categorical variables were
compared using the chi-square or Fisher’s exact test as appropri-
ate. A P value <.05 was considered statistically significant. All sta-
tistical analyses were performed using STATA version 16 (StataCorp,
College Station, TX, USA). For the sample size calculation, we used
the prevalence of HMB (22%) from a previous study.'® The study
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TABLE 1 Demographic characteristics of 118 Thai women in the
validation study

Characteristics N (%)

Median age, y (IQR) 29 (27-39)
Median BMI, kg/m? (IQR) 21.1(19.5-24.5)
Hormonal use, n (%) 32(27.1)

Abbreviations: BMI, body mass index; IQR, interquartile range.

required 66 women to estimate the prevalence, with an acceptable
error of 10%.

3 | RESULTS

3.1 | Partl: Translation and validation of the MBQ
From July 2019 to December 2019, 34 Thai women completed the
MBQ for test-retest reliability and were invited to participate in cog-
nitive interviewing. The intraclass correlation coefficient was 0.93
(95% confidence interval [Cl], 0.85-0.96), indicating good reliabil-
ity. All participants reported clear understanding of the translated
questionnaire.

A total of 118 Thai women completed the MBQ to define the
optimal score for diagnosing HMB. The median age (IQR) of par-
ticipants was 29 (27-39) years. Hormonal therapy was used in 32
(27.1%) participants. Other baseline characteristics are shown in
Table 1. By the subjective NICE guideline definition of HMB, 83
(70.3%) participants reported having normal menstrual bleeding,
and 35 (29.7%) participants reported having HMB. The mean (SD)
of the MBQ score was significantly higher in the HMB group than
in the normal menstrual bleeding group (30.4 [9.4] vs 15.4 [5.6];
P < .001, respectively). The mean scores of all domains in the HMB
group were significantly higher than in the normal menstrual bleed-
ing group (12.7 vs 5.9, P < .001 in bleeding heaviness; 9.7 vs 5.5,
P < .001 in bleeding irregularity; 1.9 vs 1.2 in pain, P = .002; and
6.1 vs 2.7, P < .001 in the quality of life). The area under the ROC
curve was 0.93 (Figure 1). A score of 221.5 had a sensitivity of 82.9%
and a specificity of 83.1% in discriminating women with and with-
out HMB. Therefore, we selected this score to define HMB in this
study. A table showing the sensitivity and specificity is provided in

the supplementary index.

3.2 | Partll: Prevalence of HMB among women
receiving oral antithrombotics

From January 2020 to January 2021, 61 women were screened
using the eligibility criteria. Ten women were excluded because
of irregular menstruation. A total of 51 eligible patients gave their
written informed consent to participate in the study. However, two
women were excluded from the analysis because they received oral
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antiplatelets or anticoagulants in combination with low-molecular-
weight heparin. Therefore, a total of 49 patients were included in
the analysis.

The median age (IQR) was 40 (34-46). Hormonal therapy was
used in 6 (12.2%) patients. All patients received hormonal therapy
before they participated in the study. Twenty-nine (59.2%) were
on warfarin, 4 (8.2%) were on DOACs (2 rivaroxaban, 2 apixaban),
and 16 (32.7%) were on antiplatelet agents (15 aspirin 81 mg,
1 clopidogrel 75 mg). Other patient characteristics are presented
in Table 2.

Overall, the prevalence of HMB in the reproductive-aged
women receiving oral antithrombotics was 26.5% (13/49) (95% ClI,
14.9-41.1). The prevalence of HMB in patients receiving warfarin,
DOACs, and antiplatelets was 27.6% (95% Cl, 12.7-47.0), 25.0% (95%
Cl, 0.6-80.0), and 25.0% (95% Cl, 7.0-52.0), respectively. The mean
(SD) MBQ score in patients with HMB versus no HMB was 29.5 (2.3)
and 13.9 (0.7) (P < .001), respectively.

The mean (SD) duration of menstruation before and after treat-
ment was 4.5 (2.0) versus 5.2 (2.4) days in patients receiving war-
farin, 2.8 (1.7) versus 4 (1.2) days in patients receiving DOACs, and
4.6 (1.9) and 4.6 (1.9) days in patients receiving antiplatelets, respec-
tively. Patients reported having an increase in menstrual intensity
compared with before treatment in 19 (65.5%), 3 (75%), and 6 (37.5%)
of patients receiving warfarin, DOACs, and antiplatelet agents, re-
spectively. Patients reported an increased duration of menstruation
from before treatment in 12 (41.1%), 2 (50%), and 2 (12.5%) patients,
respectively (Figures 2 and 3).

Of the 13 patients who met the definition of HMB, 4 (30.8%) re-
quired HMB-related treatment. One patient received tranexamic acid.
One patient received an iron supplement, and 2 patients were referred
to the gynecology clinic. Of the 36 patients with normal menstruation,
4 (11.1%) had documented HMB treatment. One patient received an
iron supplement, and 2 patients received surgical intervention (one,
uterine arterial embolization; and one, fractional curettage). Most pa-
tients had HMB treatment before they participated in the study.

0.50 0.75 1.00
1 L 1

Sensitivity

0.25

0.00

0.00 0.25 0.50 0.75 1.00

1 - Specificity
Area under ROC curve = 0.9320

FIGURE 1 Receiver operating characteristic (ROC) of the
Menstrual Bleeding Questionnaire in discriminating women with
heavy menstrual bleeding (HMB) and no HMB

4 | DISCUSSION

The MBQ, which specifically measures the impact of HMB on
HRQolL, was developed and validated to improve the evaluation of
women with self-reported HMB in research and clinical practice. To
our knowledge, this is the first study that translates the MBQ into
the Thai language. We demonstrated that the Thai version of the
MBQ had excellent reliability and validity. In addition, the translated
MBQ s clearly able to distinguish women with HMB from those with
normal menstrual bleeding.

During the translation and psychometric properties testing
procedure, the principles of good practice for the translation and
cultural adaptation process for patient-reported outcomes mea-
sures were strictly followed (16). We performed forward and back-
translation by native Thais who are proficient in both English and
Thailanguages. Native translators understand the context and cul-
ture of the Thai people and can properly adapt words and contexts
of the questionnaire accordingly. The quality criteria for measure-
ment properties of health status questionnaires, including reliabil-

ity by test-retest variability and content validity, were used.'’

TABLE 2 Baseline characteristics of 49 patients in the
prevalence study

Characteristics N (%)
Median age, y (IQR) 40 (34-46)
Median BMI, kg/m? (IQR) 23.5
(20.7-28.3)
Hormonal used 6(12.2)
Combined oral contraceptive pill 4(8.2)
Progestin only pill 1(2.0)
Depot medroxyprogesterone acetate 1(2.0)
Type of antithrombotic drug
Warfarin 29 (59.2)
Direct oral anticoagulants 4(8.2)
Antiplatelets 16 (32.7)
Indications
Warfarin (n = 29)
VTE 9(31)
APS 7(24.1)
VHD 10 (34.5)
Cardiac arrhythmia 2(6.9)
Stroke 1(3.4)
Direct oral anticoagulants (n = 4)
VTE 2(50)
Cardiac arrhythmia 2 (50)
Antiplatelets (n = 16)
Primary prevention 10 (62.5)
Secondary prevention 6(37.5)

Abbreviations: APS, antiphospholipid syndrome; BMI, body mass index;
IQR, interquartile range; VHD, valvular heart disease; VTE, venous
thromboembolism.
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FIGURE 2 Menstrual intensity among

women receiving oral antithrombotics. 100%

DOACsS, direct oral anticoagulants 90%
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FIGURE 3 Menstrual duration among
women receiving oral antithrombotics. 100%
DOACS, direct oral anticoagulants 90%

80%
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The original English version of MBQ is effective in evaluating
and discriminating between women with and without HMB (15). The
findings of our present study similarly confirmed its benefit in Thai-
speaking women. Though participants included in the original vali-
dation study'® were almost all White, the mean MBQ scores in both
the validation and prevalence parts in our study were comparable
(mean score in HMB vs no HMB, 30.8 vs 10.6 in the original study,
and 30.4 vs 15.6, and 29.5 vs. 13.9 in the validation and prevalence
parts of our study, respectively). The mean scores of all domains in
the MBQ were significantly higher in women with HMB compared
with women with normal bleeding.

Since the definition of HMB used in a research setting varied,
we also studied the optimal score of the translated MBQ for diag-
nosing women with HMB. Traditionally, HMB is objectively defined
as menstrual blood loss of >80 mL by the alkaline hematin method.®
However, the complexity of the method has limited its use in clinical
practice. Alternatively, a Pictorial Blood Assessment Chart (PBAC)
is a semiquantitative tool that calculates a score from the number
of tampons or towels used and the degree of soiling.?® It has been
validated to correlate with the defined loss, and has been widely
used for the diagnosis of HMB.2! However, the use of the PBAC in
routine clinical care or even in the research setting is precluded due
to the variety of towel or tampon products available.?? In addition, it
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Menstrual intensity

More than usual
® As usual

m Less than usual

DOACs Antiplatelets
Menstrual duration
More than usual
® As usual
m Less than usual
DOACs Antiplatelets

does not incorporate the impact of HMB on HRQoL. Using the MBQ,
which specifically evaluates impact of HMB on HRQol, as a diag-
nostic tool would provide a comprehensive evaluation according to
the NICE guideline definition of HMB. The proposed optimal score
in our study demonstrated high sensitivity and specificity. However,
the use of the MBQ and the proposed score in the diagnosis of HMB
in aresearch setting needs further validation in a larger cohort study.

The prevalence of HMB, as defined by the NICE definition of
HMB, was 26.5% among reproductive-aged Thai women receiving
oral antithrombotic therapy. There was no difference in the prev-
alence of HMB among each drug class, although the prevalence
was slightly higher in women receiving warfarin compared to those
receiving DOACs or antiplatelet agents. Our prevalence of HMB
is comparable to that in other studies of anticoagulated women.*®
In addition, we demonstrated a comparable prevalence of HMB in
women receiving antiplatelet and anticoagulant therapy. This finding
aligns with a previous study that reported a high frequency of men-
strual problems in those receiving antiplatelets and anticoa\gulants.11
However, this number was almost twofold higher than in the general
population which is estimated at 9% to 18%.232° This indicates that
physicians should be aware of HMB as a prevalent and morbid bleed-
ing complication in women receiving anticoagulant and antiplatelet

therapy.
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The strengths of our study were that (i) the MBQ was translated
according to the WHO guidance and validated in the general popu-
lation; (ii) the optimal score in the diagnosis of HMB was proposed
with high sensitivity and specificity; (iii) no previous study has fo-
cused on the prevalence of HMB using a subjective definition that
included specific HMB-related HRQoL; and (iv) in the prevalence
study, we included patients receiving a variety of anticoagulant and
antiplatelet therapies, and demonstrated the effect of various drugs
on the menstrual bleeding pattern.

The study also had limitations. We did not use the standard ob-
jective measurement (the PBAC) along with the MBQ. Therefore,
we did not demonstrate the correlation between the objective and
subjective measurement. However, we measured the HMB-specific
HRQol that incorporates the impact on the physical, emotional, so-
cial, and material quality of life. The number of patients in the preva-
lence study was lower than the calculated sample size. Therefore, the
results should be interpreted with caution since it is underpowered
to report the incidence. In addition, a robust comparison of HMB
among the various types of antithrombotic agents was not plausible.
Furthermore, we included women who had definitive treatment for
HMB before the study that could minimize the risk of HMB. Finally,
most patients had been on antithrombotics for a length of time, and
imprecise recall could have been an issue.

5 | CONCLUSIONS

The MBQ is a simple, noninvasive, and valid tool to screen for the im-
pact of menstruation on HRQoL. Using the translated MBQ, one-fourth
of Thai women of reproductive age who received oral antithrombotic
therapy experienced HMB that met the subjective NICE guideline
definition. This approach thus reflected the impact of HMB on HRQoL.
Reproductive-aged women who were treated with antithrombotics

should be alerted to the effect of antithrombotics on menstruation.
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