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Abstract
Background: The present study collected 1-year follow-up patient-reported outcome data from Japanese
women with dysmenorrhea and/or heavy menstrual bleeding (HMB) who underwent insertion of the
levonorgestrel-releasing intrauterine system (LNG-IUS) 52 mg. We aimed to evaluate the quality of life
(QOL) of Japanese women over the course of the investigational period.

Methods: This was a multicenter, non-interventional, prospective, single-cohort, post-marketing
surveillance study (J-MIRAI). The primary outcome was the median change in the Menstrual Distress
Questionnaire (MDQ) and Menorrhagia Multi-Attribute Scale (MMAS) scores from baseline to 3 and 12
months after LNG-IUS insertion, with decreasing and increasing scores, respectively, indicating
improvement. The secondary outcomes were the statistical relationships between the MDQ and menstrual
pain, and between the MMAS and pictorial blood loss assessment chart (PBAC) scores by regression
analysis.

Results: In total, 593 patients were evaluated; 376, 467, and 250 patients were diagnosed with
dysmenorrhea, HMB, or both, respectively. The median MDQ score decreased signi�cantly at 3 and 12
months after LNG-IUS insertion in both the premenstrual and menstrual periods (both p < 0.001 vs
baseline), and the median MMAS score showed a similar improvement during the menstrual period.
Changes in median MDQ and MMAS scores were observed regardless of patient background. Correlations
between MDQ and menstrual pain and between MMAS and PBAC scores were found (estimated
regression coe�cients: 0.29 and −0.15, respectively).

Conclusion: The LNG-IUS contributed to improvements in the QOL of patients with dysmenorrhea, HMB,
and both, regardless of patient background characteristics.

Trial registration: Registered at ClinicalTrials.gov (NCT02475356) on 18 June 2015.

Background
Heavy menstrual bleeding (HMB) and dysmenorrhea are common gynecological symptoms that impose a
substantial burden on women’s health [1, 2]. The prevalence of dysmenorrhea among women of
reproductive age has been reported to range between 16% and 91% [3], and nearly a quarter of women
suffer from HMB [4]. According to a previous study, nearly 20% of gynecology department visits are
attributed to HMB [5]. In Japan, a large-scale study reported that nearly 75% of women experienced
menstrual symptoms; these symptoms were attributed to dysmenorrhea in half of the women surveyed
and to HMB in 19% of the women [5].

                Primary dysmenorrhea is characterized by spasmodic, cramping menstrual pain, and discomfort
in the absence of pelvic pathology [6]. In contrast, secondary dysmenorrhea is associated with a speci�c
pelvic pathology such as endometriosis, adenomyosis, or uterine �broids [7]. Nearly one-third of Japanese
women have severe dysmenorrhea and generally require analgesic use [8]. The guideline from the Japan
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Society of Obstetrics and Gynecology and Japan Association of Obstetricians and Gynecologists
recommend non-steroidal anti-in�ammatory drugs, low-dose estrogen–progestin, or the levonorgestrel-
releasing intrauterine system (LNG-IUS) as �rst-line treatment for dysmenorrhea [9].

                In Japan, HMB is clinically de�ned as a total menstrual blood loss ≥ 140 mL per cycle [10],
whereas overseas, a total menstrual blood loss > 80 mL per cycle is set as the cut-off [11]. Although these
de�nitions requiring quanti�cation of blood loss are useful for research, objective menstrual blood �ow
assessment is challenging under real-life conditions; thus, most international guidelines mention that a
subjective assessment is helpful for diagnosis and treatment [12, 13]. Several guidelines include
recommendations for medical treatment to reduce blood loss from HMB by addressing the underlying
cause. Hormone treatments are among the most frequently recommended treatments [12].

                These menstrual disorders often result in physical, behavioral, and emotional burdens in patients
before and during their menstrual period [14], which can have a negative impact on a woman’s health-
related quality of life (QOL), work productivity, and healthcare resource utilization [15–17]. Furthermore,
both dysmenorrhea and HMB could impose a considerable socioeconomic burden due to direct and
indirect medication costs, absenteeism from work, and reduced work performance [5]. In Japan, the
annual economic burden due to menstrual symptoms was estimated at approximately 682.8 billion yen;
over 70% of this burden was attributed to a loss in work productivity [5]. Therefore, efforts should be made
to accurately diagnose HMB and dysmenorrhea and provide effective and prompt treatment to improve
QOL and minimize the socioeconomic burden.

                The LNG-IUS was originally developed as a method of contraception in the mid-1970s [18];
however, it was not available on the market until its �rst approval in Finland in the 1990s [19]. Mirena®
(Bayer, Germany) is a LNG-IUS that delivers 20 μg/day of levonorgestrel directly into the uterine cavity [20].
Although its initial indication was contraception, further investigation into its non-contraceptive health
bene�ts had extended its indications. A previous study showed that the use of LNG-IUS resulted in
statistically and clinically signi�cant reductions in menstrual blood loss [21]. The UK guideline for HMB
recommends using LNG-IUS as a �rst-line treatment [13].

                In Japan, LNG-IUS was approved as a contraceptive method in 2007. Later in 2014, its indication
was extended to HMB and dysmenorrhea. In Japan, the approval of LNG-IUS for HMB and dysmenorrhea
was fully dependent on clinical trial data obtained from studies conducted overseas. Therefore, post-
launch, real-world data in Japanese patients with HMB and dysmenorrhea treated with the LNG-IUS are
needed. Moreover, few studies have investigated an association between clinical outcomes and patient-
reported outcomes in Japan; therefore, a study to evaluate this is also warranted.

                This study primarily aimed to assess changes in the Menstrual Distress Questionnaire (MDQ)
score and Menorrhagia Multi-Attribute Scale (MMAS) score throughout the investigational period.
Additionally, we aimed to investigate the impact of changes in menstrual pain and pictorial blood loss
assessment chart (PBAC) scores on the improvement of QOL in patients with dysmenorrhea and/or HMB.
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Methods
Study design and patients

The present study was a non-interventional, prospective, single-cohort, post-marketing surveillance study
conducted in 83 centers in Japan from 2015 to 2019. The study protocol was approved by the
institutional review board of each participating center and was compliant with the Japanese Good Post-
marketing Study Practice guidelines [22]. All participants provided written informed consent prior to study
enrollment. The study was registered at ClinicalTrials.gov under the identi�er NCT02475356.

                The patient population of the current analysis was drawn from the J-MIRAI study population. The
study included women in Japan diagnosed with HMB and/or dysmenorrhea who underwent insertion of
the LNG-IUS 52 mg for the treatment of HMB/dysmenorrhea. Women who had already started treatment
with the LNG-IUS at the time of study initiation, as well as those using the LNG-IUS as a method of
contraception, were excluded from the study. All patients who completed the MDQ and/or MMAS at each
study timepoint were included in the present analysis. Each physician in charge directed the treatment
decisions, and treatment was administered in the context of routine clinical practice. The observation
period was 12 months from the LNG-IUS insertion. 

Outcomes

The primary outcome in the current analysis was the median change in the MDQ score during the
premenstrual and menstrual periods and MMAS score during the menstrual period over the course of the
investigational period. The secondary outcomes were the statistical relationships between the MDQ score
and menstrual pain and between the MMAS and PBAC scores by regression analysis.

                Health-related QOL for dysmenorrhea and HMB was measured using the Japanese version of the
MDQ [23] and the Japanese version of the MMAS [24], respectively. The MDQ type A questionnaire
includes 47 questions under the following eight health-related domains: 1) pain related to menstruation, 2)
concentration, 3) behavioral effect, 4) autonomic response, 5) water retention, 6) negative affect, 7)
arousal, and 8) control. The MDQ assesses the severity of symptoms on a 4-point Likert scale as follows:
0, none; 1, mild; 2, moderate; and 3, severe. The total score and each domain score before and during
menstruation were summarized. As the severity of symptoms improves, the MDQ score decreases. The
MMAS is the QOL scale for HMB that evaluates the following six domains: 1) practical di�culties, 2)
effects on social life, 3) psychological effects, 4) physical health, 5) interruption of work, and 6) family
life. The total score of the MMAS is expressed on a scale from 0 (worst) to 100 (best), and the four
options for each of the questions are individually weighted. The Japanese versions of the MDQ and
MMAS are licensed tools and the license permission was obtained from copyright holders before
conducting the study.

                Menstrual pain and the amount of menstrual bleeding were measured using the visual analog
scale (VAS) and PBAC. The VAS is a validated and reliable measure of chronic pain intensity [25-28], and it
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is usually presented as a 100-mm horizontal line on which the patient’s pain intensity is represented by a
point between the extremes of “no pain at all” and “worst pain imaginable” [29]. The PBAC is a validated
pictorial chart that records the number of tampons or sanitary towels (napkins) used and the degree to
which they are stained with blood [30]. The score assigned is 1 for each lightly stained tampon, 5 if
moderately soiled, and 10 if completely saturated with blood. The towels are given ascending scores of 1,
5, and 20. Small and large clots are scored as 1 and 5, respectively [31]. A higher PBAC score means more
menstrual blood loss. The EuroQol Five Dimensions Five Levels (EQ-5D-5L) is a generic instrument used to
measure health-related QOL. It is based on a descriptive system that de�nes health in terms of �ve
dimensions: mobility, self-care, usual activities, pain/discomfort, and anxiety/depression. Health status is
determined using a conversion table, with 0 representing death and 1 representing perfect health. The
Japanese version of the EQ-5D-5L was used [32].

Data collection

Information such as patient demographic and clinical characteristics, including age, body mass index
(BMI), pregnancy and childbirth history, treatment within 1-year of LNG-IUS insertion, and baseline EQ-5D-
5L score was collected at 1 month prior to the initiation of LNG-IUS treatment to understand the general
health status at baseline for each disease. MDQ and MMAS data were collected at 1 month prior to the
LNG-IUS insertion and 3 and 12 months after LNG-IUS insertion. The MDQ and MMAS scores assessed at
1 month prior to the LNG-IUS insertion were considered as the baseline values. MDQ data were obtained in
the premenstrual and menstrual periods, and MMAS data were obtained only during the menstrual period.
The premenstrual and menstrual periods were de�ned as “from 7 days before menstruation to the
beginning of menstruation” and “from the beginning to the end of menstruation”, respectively. VAS and
PBAC scores were collected 1 month before LNG-IUS insertion and at 1, 3, 6, and 12 months following
insertion. Hospital visits for data collection took place per routine clinical practice following the Japanese
product label [33].

Statistical analysis

Frequencies were calculated for categorical variables and mean (95% con�dence interval [CI]) or mean
(standard deviation) and median (interquartile range [IQR]: Q1–Q3) values were calculated for continuous
variables. For continuous variables, the Wilcoxon signed-rank test was performed to test for differences
between baseline and each timepoint. For the MDQ, a subgroup analysis was conducted by age, BMI,
history of drug therapy, history of childbirth, history of surgery, type of dysmenorrhea, primary cause of
secondary dysmenorrhea, and severity (baseline VAS score). For the MMAS, the subgroup analysis was
conducted by age, BMI, history of drug therapy, history of childbirth, history of surgery, type of HMB,
primary cause of secondary HMB, and severity (baseline PBAC score). In the subgroup analysis, repeated
two-way analysis of variance (ANOVA) was performed to ascertain whether patient background factors
could synergistically in�uence the effect of LNG-IUS on the time course trend of MDQ and MMAS scores.
Log-normal regression analysis was performed to investigate the statistical association between MDQ
and menstrual pain and between MMAS and PBAC scores. Missing values were imputed using the last
observation carried forward method. Each analysis was adjusted using Bonferroni’s correction method. A
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p-value < 0.05 was set as the cut-off value for statistical signi�cance. All the statistical analyses were
performed using SAS version 9.4 or later (SAS Institute Inc., Cary, NC, USA).

Results
Patients

A total of 600 patients were enrolled in the post-marketing survey. Of these 600 patients, �ve patients did
not undergo LNG-IUS insertion, and two patients had already used the LNG-IUS in the past. Thus, after
excluding those patients, 593 patients were included in the �nal analysis. Before LNG-IUS insertion, the
number of patients who completed the MDQ was 108 during the premenstrual period and 109 during the
menstrual period, and that of patients who completed the MMAS was 186 during the menstrual period
(Online Resource 1).

                The median age of the 593 patients was 42.0 years (IQR: 38.0–45.0), and the median BMI was
21.2 kg/m2 (IQR: 19.6–23.7) (Table 1). In total, 471 (79.4%) patients had a history of childbirth, and 89
(15%) patients had undergone a cesarean section. In the previous year, 263 (44.4%) patients had received
pharmacotherapy for dysmenorrhea and/or HMB; the most common was an estrogen–progestin
combination in 107 (18.0%) patients, followed by gonadotropin-releasing hormone agonists in 52 (8.8%)
patients, and progestins alone in 51 (8.6%) patients. In addition, 186 (31.4%) patients had a history of
surgery for gynecological diseases. Of these, 46 (7.8%) had surgery for endometriosis, and 37 (6.2%) for
uterine �broids, which were more common than other gynecological diseases. A total of 416 (70.2%)
patients had a secondary disease. The most common secondary disease was adenomyosis (39.5%),
followed by uterine �broids (30.7%), endometriosis (13.0%), and endometrial hyperplasia (2.4%).

                Patients were classi�ed into three groups (dysmenorrhea, n = 376; HMB, n = 467; dysmenorrhea
and HMB, n = 250) to better de�ne the patient background information for each disease. The patient
background information for each group is summarized in Table 1.

                The mean EQ-5D-5L score at 1 month prior to the LNG-IUS insertion for the study participants
was 0.926 (95% CI: 0.689, 1.000). A summary of EQ-5D-5L scores for each group is also presented in
Table 1.

Changes in MDQ scores

The changes in MDQ total scores in both the premenstrual and menstrual periods over the course of the
investigational period are shown in Figure 1 and Online Resource 1. In the premenstrual period, the median
MDQ total score was 25.5 (IQR: 13.0–46.5) at 1 month prior to the LNG-IUS insertion, 16.0 (IQR: 7.0–32.0)
at 3 months after LNG-IUS insertion, and 10.0 (IQR: 4.0–24.0) at 12 months after LNG-IUS insertion (Figure
1a). A statistically signi�cant improvement in MDQ scores was observed at 3 months vs baseline (p <
0.001) and at 12 months vs baseline (p < 0.001). In the menstrual period, the median total MDQ score
was 36.0 (IQR: 19.0–56.0) at 1 month prior to the LNG-IUS insertion, 16.0 (IQR: 7.0–37.0) at 3 months
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after LNG-IUS insertion, and 10.0 (IQR: 3.0–24.0) at 12 months after LNG-IUS insertion (Figure 1b). Similar
to the premenstrual period, a statistically signi�cant improvement in the MDQ scores was observed during
the menstrual period at 3 and 12 months after the LNG-IUS insertion vs the scores at baseline (both p <
0.001). Particularly during the menstrual period, a rapid decrease in the MDQ score was shown from
baseline to 3 months after LNG-IUS insertion. This score decrease continued up to 12 months after LNG-
IUS insertion. Overall, a signi�cant improvement in the MDQ scores after LNG-IUS insertion was shown
over the course of the investigational period during both the premenstrual and menstrual periods, and the
improvement was more notable during the menstrual period.

                All of the eight domain scores of the MDQ showed a statistically signi�cant change at 12
months after LNG-IUS insertion in both the premenstrual and menstrual periods (Figure 2, Online Resource
1). In particular, improvements were observed in the domains of 1) pain and 3) behavioral effect. Among
all of the domain scores of the MDQ, the median scores for 7) arousal and 8) control were the lowest at
baseline, yet the results showed a statistically signi�cant score change at the 1-year follow-up. MDQ data
were analyzed comparing groups with and without missing value completion. There was no difference in
the improvement trend in MDQ scores with or without missing value completion (data not shown).

Changes in MMAS scores

The median MMAS total score during the menstrual period was 47.7 (IQR: 37.4–63.0) at 1 month prior to
the LNG-IUS insertion (Figure 3, Online Resource 1). At 3 and 12 months after LNG-IUS insertion, the total
score increased signi�cantly to 89.3 (IQR: 69.3–100.0) and 93.9 (IQR: 79.0–100.0), respectively (each p <
0.001 vs baseline). Of note, the MMAS score rapidly improved within 3 months of LNG-IUS insertion,
followed by a gradual improvement up to 12 months post-insertion. Improvement was observed in the
change over time in MMAS score with missing value completion during the menstrual period. As with the
MDQ, there was no difference in the improvement trend in MMAS scores with or without missing value
completion (data not shown).

                All six domain scores of the MMAS showed a statistically signi�cant improvement at 3 and 12
months after LNG-IUS insertion vs baseline (Figure 4, Online Resource 1). As with the MMAS total score
trends, all six domain scores of the MMAS showed a rapid improvement within 3 months after the LNG-
IUS insertion, and then the score gradually improved up to the 12-month follow-up.

Subgroup analysis

The subgroup analysis of MDQ total scores by patient background during the premenstrual and menstrual
periods is shown in Online Resource 2. Some MDQ scores at baseline differed between groups within a
patient background category, such as age and history of drug therapy. For example, in the premenstrual
period, the group aged < 40 years and the group without a history of previous drug therapy had
considerably higher median MDQ scores at baseline than the group aged ≥ 40 years and the group with a
history of previous drug therapy (Online Resource 2). Moreover, in the menstrual period, the group with
BMI ≥ 25 kg/m2 had a higher median MDQ score at baseline than the group with BMI < 25 kg/m2 (Online
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Resource 2). Although there were differences in MDQ baseline scores in some patient background
categories, overall, the MDQ score improved throughout the investigational period regardless of patient
background characteristics, with a more notable improvement in MDQ scores within 3 months of LNG-IUS
insertion.

                Throughout the investigational period, an improvement in MDQ total scores was shown in both
patients with primary and secondary dysmenorrhea. Patients with secondary dysmenorrhea were further
categorized into three groups (uterine �broid, adenomyosis, and endometriosis) to evaluate the effect of
the type of secondary dysmenorrhea on the MDQ score trend (Online Resource 2). While the median MDQ
score at baseline was slightly higher in the endometriosis group than the uterine �broid and adenomyosis
groups, all three groups showed a signi�cant decrease in the MDQ score at the end of the 1-year follow-up.

                Patients were categorized according to their menstrual pain at baseline into three groups (those
with a VAS score of 0 to < 30, 30 to < 70, and 70 to 100) to evaluate the effect of the baseline VAS score
on the MDQ score trend (Online Resource 2). The MDQ total score improved signi�cantly over the course
of the investigational period in patients with a VAS score at baseline of 30 to < 70 and 70 to 100; the MDQ
total score also improved in patients with a VAS score at baseline of 0 to < 30, but the improvement did
not reach statistical signi�cance.

                A repeated two-way ANOVA was performed to investigate whether patient background
characteristics and clinical categories in�uenced the time course trend of MDQ scores in both the
premenstrual and menstrual periods. The results showed no statistically signi�cant differences between
subgroups for any patient background characteristics and clinical categories, except for the age subgroup
analysis of the MDQ score during the menstrual period (interaction p = 0.0363) (Online Resource 2).

                The subgroup analysis of the MMAS total scores by patient background during the menstrual
period is shown in Online Resource 2. The MMAS score improved rapidly within the �rst 3 months after
LNG-IUS insertion, and these score improvements continued up to 12 months after LNG-IUS insertion,
regardless of patient background, except in patients with endometriosis where the MMAS score decreased
from 3 to 12 months after LNG-IUS insertion. Regarding the subgroup analysis by type of HMB, in the
group with primary HMB, the median MMAS score changed from 49.5 at baseline to 95.4 at 3 months
following insertion; in the group with secondary HMB, the median score changed from 47.7 at baseline to
88.3 at 3 months following insertion.

                Patients with secondary HMB were further categorized into three groups (uterine �broid,
adenomyosis, and endometriosis) to evaluate the effect of the type of secondary HMB on the MMAS
score trend (Online Resource 2). For all three types of secondary HMB, a rapid MMAS score improvement
was shown within 3 months of LNG-IUS insertion, and then the score continued to increase up to the 12-
month follow-up, except in patients with endometriosis.

                The subgroup analysis of the MMAS score by the PBAC score at baseline (using a median PBAC
score of ≥ 75 as the cut-off, which is equivalent to 60 mL of menstrual blood) during the menstrual period
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is shown in Online Resource 2. The group with a baseline PBAC score < 75 was not analyzed as the
sample size at each time point was too small. In the group with a baseline PBAC score ≥ 75, the MMAS
score improved signi�cantly at 3 months after LNG-IUS insertion, and the score continued to increase up
to 12 months of follow-up.

                A repeated two-way ANOVA was performed to investigate whether patient background
characteristics and clinical categories in�uenced the time course trend of MMAS scores. The results
showed no statistically signi�cant differences between subgroups for any patient background
characteristics and clinical categories (Online Resource 2).

Log-normal regression analysis for the relationship between the MDQ and menstrual pain and between the
MMAS and PBAC scores

The log-normal regression analysis for the correlation between MDQ and menstrual pain and the
correlation between MMAS and PBAC is shown in Figure 5. A signi�cant correlation between the MDQ
total score and menstrual pain was shown, with an estimated regression coe�cient of 0.29 (95% CI: 0.18,
0.39) (Figure 5a). Furthermore, a signi�cant correlation between the MMAS total score and PBAC score
was also shown, with an estimated regression coe�cient of −0.15 (95% CI: −0.23, −0.08) (Figure 5b). The
coe�cient of determination for each regression analysis was 0.14 (for MDQ and menstrual pain) and 0.20
(for MMAS and PBAC).

Discussion
The present study was a multicenter, non-interventional, prospective, single-cohort study of patients with
HMB and/or dysmenorrhea who underwent LNG-IUS insertion for therapeutic (non-contraceptive)
purposes. The current analysis focused on changes in the QOL of patients with dysmenorrhea and/or
HMB before and after LNG-IUS insertion (1-year follow-up). To assess QOL, we investigated changes in the
MDQ and MMAS scores over the course of 1 year of follow-up. Moreover, we investigated the relationship
between MDQ and menstrual pain and between MMAS and PBAC using a regression model.

                The results of the present analysis showed that MDQ scores improved signi�cantly after LNG-IUS
insertion compared with before LNG-IUS insertion. Of note, a substantial improvement in MDQ scores was
observed, particularly within the �rst 3 months after LNG-IUS insertion. We further analyzed the data in
groups with and without missing value completion and found that similar results were obtained in both
groups. Therefore, we consider that our results showed that the LNG-IUS contributed to an improvement in
the QOL of patients with dysmenorrhea.

                The results of the current analysis suggest that the LNG-IUS can alleviate various symptoms of
dysmenorrhea. Among the domains of the MDQ, “pain” and “behavioral effect” showed a greater degree of
improvement than the other domains. This �nding is important because pelvic pain is the main symptom
of dysmenorrhea. In addition, the reduction of pain in patients with dysmenorrhea may have had a
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positive effect on patients’ behavioral aspects, thus resulting in a notable improvement in the “behavioral
effect” domain.

                An improvement in total MDQ scores was observed in both the premenstrual and menstrual
periods, meaning that the LNG-IUS may improve various symptoms before and during menstruation. The
onset of primary dysmenorrhea usually occurs on the �rst day of menstruation; the severity is generally
higher during the initial 24 to 48 hours [34]. This may explain why the total MDQ score at baseline in our
study tended to be higher during the menstrual period than the premenstrual period. Despite this
difference, the scores reached a comparable level in both the premenstrual and menstrual periods at the 3-
month follow-up. This suggests that the LNG-IUS may be particularly effective in relieving pain during
menstruation.

            Although the total MDQ score improved considerably both during the premenstrual and menstrual
periods, a slight difference in trends was identi�ed in the domain scores. These differences in trends
shown in the present study indicate that it may be di�cult to capture improvement in some symptoms
with short-term treatment, but improvements could be more evident with long-term treatment.

                Subgroup analyses of the MDQ scores were conducted to observe changes over time according
to age, BMI, history of pharmacotherapy, history of childbirth, history of surgery, type of dysmenorrhea,
concomitant disease, and baseline VAS score. All subgroup analyses showed improvements in MDQ
scores, regardless of patient background characteristics. Each subgroup (e.g., BMI, history of delivery, type
of dysmenorrhea) showed slightly different trends in improvement. Furthermore, the analysis stratifying
patients by secondary dysmenorrhea type suggested that the LNG-IUS could be useful in treating the three
major causes of secondary dysmenorrhea. When we further investigated the VAS score categories at
baseline, the MDQ scores showed that the LNG-IUS could be bene�cial regardless of the pain level at the
beginning of treatment. However, based on the results of the repeated two-way ANOVA, there were no
patient background characteristics that synergistically in�uenced the effect of the LNG-IUS, except for the
age subgroup analysis of the MDQ score during the menstrual period.

                The MMAS is a speci�c QOL measurement for HMB and consists of only six questions. Similar
to our analysis of MDQ scores, we investigated the groups with and without missing value completion.
The results in both groups showed a substantial improvement in MMAS scores with very similar trends
over the course of the investigational period, con�rming that the missing values did not affect the results
of this study. As with the MDQ, a signi�cant improvement in MMAS scores was con�rmed at 3 months
after LNG-IUS insertion, with a slight increase in scores between 3 and 12 months. This result is consistent
with previous studies conducted in Asia and the UK. In both studies, MMAS scores were substantially
improved within 3 to 6 months, and a slight increase in the score continued until the end of the
investigational periods [35, 36]. These �ndings suggest that the LNG-IUS can help alleviate HMB
symptoms in the early phase of treatment, which leads to improvement in the QOL of these patients. 

                In four of the six domains of the MMAS (practical di�culties, psychological effects, interruption
of work, and family life), the IQR tended to decrease after LNG-IUS insertion. This means that there were
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variations in patients’ self-assessment prior to LNG-IUS insertion, though after LNG-IUS insertion, most
patients’ self-assessment remained the same. Conversely, for physical health, the IQR was greater at the 3-
month follow-up, but smaller at the 12-month follow-up. This means that patients’ physical health status
varied at 3 months after LNG-IUS insertion, but was positively affected after 12 months of LNG-IUS use.
However, the ceiling effect made it impossible to measure scores beyond the maximum score possible for
the MMAS, resulting in many subjects choosing the same option during the follow-up assessments.

                The question for “practical di�culties” asked about the impact of HMB on daily life, such as the
risk of leaking blood or soiling sheets and anxiety about not having convenient access to a restroom. Our
�ndings suggest that patients with HMB must continuously worry about leaking blood and soiling their
clothes during menstruation, as well as checking if there is a toilet nearby, which may cause stress and
lower their QOL. As HMB has been shown to decrease with the LNG-IUS [37], patients may have been less
concerned about menstrual blood leakage after LNG-IUS insertion. In turn, this may have contributed to a
greater improvement in “practical di�culties.”

                Some patients with secondary HMB had concomitant adenomyosis or uterine �broids. These
patients have not only a large amount of menstrual bleeding but also considerable pain. Insertion of the
LNG-IUS may have led to a decrease in menstrual pain in these patients, as well as a decrease in HMB and
subsequent risk of anemia, which may explain the improvement in the “physical health” domain of the
MMAS.

                Subgroup analyses of the MMAS were conducted according to age, BMI, history of
pharmacotherapy, history of childbirth, history of surgery, primary/secondary HMB, concomitant disease,
and baseline PBAC score. The results showed a substantial improvement in MMAS score, regardless of
patient background characteristics; thus, we consider that the LNG-IUS could improve the QOL of HMB
patients with different background characteristics. As with the MDQ, repeated two-way ANOVA was
performed, and it showed no evidence of a time course trend of MMAS scores according to patient
background. However, the LNG-IUS seemed to be bene�cial in patients with a baseline PBAC score of ≥
75.

                Regarding the log-normal regression analysis to determine the statistical association between
MDQ and menstrual pain, the results indicated that 10% improvement in VAS scores would be related to
an approximately 3% improvement in MDQ total scores. This implies that pain improvement is related to
some improvement in MDQ scores. Similarly, the regression analysis of MMAS and PBAC showed that a
10% improvement in PBAC scores would be related to an approximately 1.5% improvement in MMAS
scores.

                However, the coe�cients of determination for both regression analyses were 0.14 (MDQ and
menstrual pain) and 0.20 (MMAS and PBAC). This means that pain contributed to 14% of the MDQ score,
and other factors such as age and type of work contributed to 86% of the MDQ score. Similarly, the
amount of menstrual bleeding contributed to 20% of the MMAS score and other factors contributed to
80% of the MMAS score. The improvement in pain tended to correlate with the QOL of patients with



Page 12/24

dysmenorrhea, and the improvement in PBAC tended to correlate with an improvement in the MMAS
score. It is noteworthy that one factor could contribute to 14%–20% of the scores. However, the regression
analysis results should be interpreted with caution as they suggest that other factors, besides pain and
amount of blood loss, may play a role in improving the MDQ and MMAS scores.

                The present analysis has some limitations. The current analysis is limited by the lack of a control
group and a high risk of selection bias. The data collected at 1 month before LNG-IUS insertion could be
highly variable owing to individual situations. Baseline values may require adjustment to assess MDQ and
MMAS score changes more accurately; however, not enough data were collected, and thus the true
baseline values remain unknown. While improvements in VAS, PBAC, MDQ, and MMAS scores were
observed, whether improvements in VAS and PBAC scores directly led to improvements in MDQ and
MMAS remains debatable. Finally, whether the MDQ and MMAS scores could further improve beyond the
present study’s 12-month observation period is currently unknown, and long-term 5-year follow-up studies
are warranted in the future to con�rm this.

Conclusion
The LNG-IUS contributed to improvements in the QOL of patients with dysmenorrhea, HMB, and both,
regardless of patient background characteristics. A rapid improvement was seen within the �rst 3 months
after LNG-IUS insertion, which persisted until the 12-month follow-up.
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Table 1. Baseline patient characteristics
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  Total Dysmenorrhea HMB Dysmenorrhea
and HMB

(n = 593) (n = 376) (n =
467)

(n = 250)

Age, median (IQR)   42.0
(38.0–
45.0)

41.0 (37.0–
45.0)

43.0
(39.0–
46.0)

42.0 (39.0–
45.0)

BMI (kg/m2), median
(IQR)

  21.2
(19.6–
23.7)

20.9 (19.5–
23.4)

21.5
(19.7–
24.1)

21.1 (19.7–
23.6)

Pregnancy history, n
(%)

No 81 (13.7) 59 (15.7) 60
(12.9)

38 (15.2)

Yes 511
(86.2)

316 (84.0) 406
(86.9)

211 (84.4)

Childbirth history, n
(%)

No 111
(18.7)

84 (22.3) 81
(17.3)

54 (21.6)

Yes 471
(79.4)

286 (76.1) 375
(80.3)

190 (76.0)

Vaginal delivery 403
(68.0)

246 (65.4) 315
(67.5)

158 (63.2)

Cesarean
section

89 (15.0) 53 (14.1) 80
(17.1)

44 (17.6)

Pharmacotherapy
within the past year, n
(%)

No 328
(55.3)

211 (56.1) 264
(56.5)

147 (58.8)

Yes 263
(44.4)

163 (43.4) 202
(43.3)

102 (40.8)

Estrogen–
progestin
combination

107
(18.0)

76 (20.2) 72
(15.4)

41 (16.4)

GnRH agonist
preparation

52 (8.8) 28 (7.5) 46 (9.9) 22 (8.8)

Progesterone
monotherapy

51 (8.6) 32 (8.5) 36 (7.7) 17 (6.8)

Estrogen
monotherapy

4 (0.7) 2 (0.5) 3 (0.6) 1 (0.4)

Danazol 1 (0.2) 1 (0.3) 0 (0) 0 (0)

Other 88 (14.8) 53 (14.1) 70
(15.0)

35 (14.0)

Unknown 2 (0.3) 2 (0.5) 1 (0.2) 1 (0.4)

Surgical history, n (%) No 404 265 (70.5) 318 179 (71.6)
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(68.1) (68.1)

Yes 186
(31.4)

109 (29.0) 146
(31.3)

69 (27.6)

Endometriosis 46 (7.8) 38 (10.1) 26 (5.6) 18 (7.2)

Uterine �broid 37 (6.2) 21 (5.6) 31 (6.6) 15 (6.0)

Adenomyosis 6 (1.0) 4 (1.1) 4 (0.9) 2 (0.8)

Other 114
(19.2)

58 (15.4) 97
(20.8)

41 (16.4)

Unknown 3 (0.5) 2 (0.5) 3 (0.6) 2 (0.8)

Diagnosis Primary 198
(33.4)

118 (31.4) 133
(28.5)

74 (29.6)

Secondary 416
(70.2)

258 (68.6) 334
(71.5)

197 (78.8)

Adenomyosis 234
(39.5)

167 (44.4) 186
(39.8)

126 (50.4)

Uterine �broid 182
(30.7)

90 (23.9) 160
(34.3)

83 (33.2)

Endometriosis 77 (13.0) 63 (16.8) 33 (7.1) 34 (13.6)

Endometrial
hyperplasia

14 (2.4) 0 (0) 14 (3.0) 6 (2.4)

Other 15 (2.5) 2 (0.5) 14 (3.0) 8 (3.2)

EQ-5D-5L, mean (95%
CI)

  0.926
(0.689,
1.000)

0.907 (0.640,
1.000)

0.933
(0.712,
1.000)

0.913 (0.656,
1.000)

Abbreviations: BMI, body mass index; CI, con�dence interval; EQ-5D-5L, EuroQol 5-dimension, 5-level
quality of life metric; GnRH, gonadotropin-releasing hormone; HMB, heavy menstrual bleeding; IQR,
interquartile range

Figures
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Figure 1

Change in MDQ total scores during the premenstrual period (a) and menstrual period (b)

***p < 0.001 (Wilcoxon signed-rank test vs baseline median value)

Data are plotted with missing value completion.

Abbreviation: MDQ, Menstrual Distress Questionnaire
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Figure 2

Change in the domain scores of the MDQ during the premenstrual period (a) and menstrual period (b)

*p < 0.05, ** p < 0.01, ***p < 0.001 (Wilcoxon signed-rank test vs baseline median value)

Data are plotted with missing value completion.
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Abbreviation: MDQ, Menstrual Distress Questionnaire

Figure 3

Change in the MMAS total score during the menstrual period

***p < 0.001 (Wilcoxon signed-rank test vs baseline median value)
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Data are plotted with missing value completion.

Abbreviation: MMAS, Menorrhagia Multi-Attribute Scale

Figure 4

Change in the domain scores of the MMAS during the menstrual period



Page 23/24

***p < 0.001 (Wilcoxon signed-rank test vs baseline median value)

Data are plotted with missing value completion.

Abbreviation: MMAS, Menorrhagia Multi-Attribute Scale

Figure 5
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Log-normal regression analysis for the correlation between MDQ and menstrual pain (a) and MMAS and
PBAC (b)

Abbreviations: MDQ, Menstrual Distress Questionnaire; MMAS, Menorrhagia Multi-Attribute Scale; PBAC,
pictorial blood loss assessment chart; VAS, visual analog scale
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