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ABSTRACT

Introduction: Dysmenorrhea is a physical and
mental burden for women, negatively affecting
health-related quality of life (HRQL) and work
productivity. However, data on HRQL and work
productivity of Japanese women are scarce.
Methods: In this prospective observational
study, 397 Japanese women received low-dose
estrogen/progestin (LEP) or non-LEP treatment
(non-steroidal anti-inflammatory drugs or Chi-
nese herbal medicines) for primary/secondary
dysmenorrhea and completed survey question-
naires online regarding menstrual symptoms,
HRQL, and work productivity. Regression anal-
ysis was performed to compare the groups and
evaluate outcomes over time using the paired

t test. Subgroup analysis was performed using
stratification by patient background, and cor-
relations between improvement in menstrual
symptoms/HRQL and work productivity were
investigated using Spearman’s rank correlation
coefficient.
Results: Significant reductions in the modified
Menstrual Distress Questionnaire (mMDQ) total
score were shown in the LEP group (n = 251)
(P\0.01), but not the non-LEP group (n = 146).
Significant improvements in HRQL, measured
by the 36-Item Short-Form Health Survey v2.0
(SF-36v2.0), were shown in the LEP group, but
not the non-LEP group. Improvements were
seen in mental component summary and 7/8
domains (role physical, bodily pain, general
health, role emotional, mental health, vitality,
and social functioning) in the LEP group, but
not the non-LEP group. There were no differ-
ences in the physical component summary and
role functioning in either group. Improvements
in work productivity, measured by the modified
Work Productivity and Activity Impairment
Questionnaire (mWPAI), were greater in the LEP
group vs. non-LEP group. Regression analysis
showed differences in improvements between
the groups in the mMDQ total score, SF-36v2.0,
and mWPAI. A correlation between mMDQ or
HRQL and work productivity was seen.
Conclusion: In Japanese women, dysmenor-
rhea is associated with reduced HRQL and work
productivity. In real-world clinical practice,
improvements in physical and mental

Supplementary Information The online version
contains supplementary material available at https://
doi.org/10.1007/s12325-022-02118-0.

O. Yoshino
Department of Obstetrics and Gynecology, Faculty
of Medicine, University of Yamanashi, Chuo,
Yamanashi, Japan

N. Takahashi (&)
Market Access, Bayer Yakuhin Ltd., 1-6-5,
Marunouchi, Chiyoda-ku, Tokyo 100-8265, Japan
e-mail: noriko.takahashi@bayer.com

Y. Suzukamo
Department of Physical Medicine and
Rehabilitation, Tohoku University, Sendai, Miyagi,
Japan

Adv Ther (2022) 39:2562–2577

https://doi.org/10.1007/s12325-022-02118-0

http://orcid.org/0000-0002-6351-4952
https://doi.org/10.1007/s12325-022-02118-0
https://doi.org/10.1007/s12325-022-02118-0
https://doi.org/10.1007/s12325-022-02118-0
https://doi.org/10.1007/s12325-022-02118-0
http://crossmark.crossref.org/dialog/?doi=10.1007/s12325-022-02118-0&amp;domain=pdf
https://doi.org/10.1007/s12325-022-02118-0


menstrual symptoms, HRQL, and work pro-
ductivity were observed with LEP treatment.
Trial Registration: NCT04607382
(ClinicalTrials.gov).

Keywords: Dysmenorrhea; Health-Related
Quality of Life; LEP; Menstrual Symptoms;
PRO/QOL: Trial Based; Women’s Health; Work
Productivity

Key Summary Points

Why carry out this study?

Dysmenorrhea affects up to 90% of
women, negatively affecting health-
related quality of life (HRQL) and work
productivity.

Studies of low-dose estrogen/progestin
(LEP) as treatment for dysmenorrhea
investigating the impact of extended LEP
regimens on HRQL or examining the
relationship between HRQL and work
productivity in Japanese women are
lacking.

Patient-reported outcomes from patients
receiving LEP or non-LEP treatment for
dysmenorrhea in real-world clinical
practice may provide insight into the
HRQL and work productivity in Japanese
women by LEP treatment.

What is learned from this study?

In real-world clinical practice, physical
and mental menstrual symptoms, HRQL,
and work productivity improved
significantly with LEP treatment in
Japanese women with dysmenorrhea.

Patients with secondary dysmenorrhea
taking LEP tended to have a lower
improvement in HRQL than those with
primary dysmenorrhea, while
absenteeism of patients with secondary
dysmenorrhea showed a significant
improvement with LEP (not significant for
patients with primary dysmenorrhea).

INTRODUCTION

Dysmenorrhea is the most common gyneco-
logical condition worldwide, affecting up to
90% of women during their reproductive years
[1]. Symptoms vary, but commonly include
pain, headache, nausea, insomnia, fatigue,
anxiety, depression, weakness, and diarrhea [2].
On the basis of pathophysiology, dysmenorrhea
can be classified as primary dysmenorrhea,
where no organic disease is present, or sec-
ondary dysmenorrhea, which is due to an
underlying pelvic abnormality [3]. Primary
dysmenorrhea is characterized by spasmodic,
cramping menstrual pain and discomfort in the
absence of pelvic pathology [4], while sec-
ondary dysmenorrhea is associated with a
specific pelvic pathology, such as endometrio-
sis, adenomyosis, or uterine fibroids [3, 5].

According to a survey conducted in 2011 in
254 Japanese women aged 15–49 years, almost
75% experienced menstrual symptoms, half of
which were attributed to dysmenorrhea [6]. In
another survey, one-third of Japanese women
characterized their dysmenorrhea as severe, and
generally required analgesics for pain relief [7].
Annually, approximately 900,000 women with
dysmenorrhea seek medical attention in Japan
[8]; however, because many women may not
seek treatment, the actual number affected is
undoubtedly much higher. Indeed, fewer Japa-
nese women visit a gynecologist and access
appropriate treatments than women in the USA
and European countries, and Japanese women
may be reluctant to discuss sex and reproduc-
tive health topics [6].

The impact of dysmenorrhea on daily life
may be substantial. Data indicate that more
than one-quarter of women reduced their
working hours or were absent from work for at
least 1 day per 6 months as a result of men-
strual pain [9]. The annual economic burden
due to menstrual symptoms in Japanese
women was estimated at approximately
683 billion Japanese yen, and over 70% may be
attributed to a loss in work productivity [6].
Thus, dysmenorrhea is not just a women’s
health disease but also a societal issue. Addi-
tionally, many national and international
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studies have shown that adult or adolescent
female individuals with dysmenorrhea have a
significantly lower health-related quality of life
(HRQL) [10–12] and have reported that dys-
menorrhea has a negative impact on friend-
ships, family relationships, work/school
performance, absenteeism, and recreational
activities compared with those without
[13–15]. Thus, gynecologists understand the
importance of pain management in dysmen-
orrhea and the need to improve HRQL.

Current Japanese guidelines recommend
analgesics (e.g., non-steroidal anti-inflamma-
tory drugs [NSAIDs]), low-dose estrogen/pro-
gestin (LEP) combination, and/or
levonorgestrel-releasing intrauterine systems as
first-line treatments for primary dysmenorrhea
[16]. For pain management of secondary dys-
menorrhea, the guidelines also recommend
NSAIDs as the first-line treatment and LEP as
the second-line treatment [16].

Although numerous studies have investi-
gated the impact of dysmenorrhea on HRQL,
only one publication investigated the benefits
of taking LEP in Japan [17]. A patient-reported
outcome study of Japanese women with dys-
menorrhea treated with ethinylestra-
diol/drospirenone (EE/DRSP) showed HRQL
improvements, as measured by the 36-Item
Short-Form Health Survey version 2.0 (SF-
36v2.0) [17]. However, studies investigating the
impact of cyclic or extended LEP regimens on
HRQL or examining the relationship between
HRQL and work productivity in Japanese
women are lacking.

The primary objectives of this study were to
compare LEP and non-LEP groups in terms of
menstrual symptoms, HRQL, and work pro-
ductivity and to evaluate their changes over
time. Secondary objectives were to investigate
the relationship between improvements in
HRQL and work productivity at day 120, and
conduct a subgroup analysis by characteriza-
tion of patients’ background and medical
history.

METHODS

Study Setting and Population

This was a prospective, non-interventional,
observational study (ClinicalTrials.gov,
NCT04607382) of Japanese women who
received LEP or non-LEP treatment for primary
or secondary dysmenorrhea in real-world clini-
cal practice. The study was approved by the
Takahashi Clinic Institutional Review Board,
Hyogo, Japan, and was conducted in accor-
dance with Good Post-Marketing Study Practice
[18].

To acquire study participants from through-
out Japan, we divided Japan into nine regions
and selected at least one facility from each.
Additionally, patients were recruited from clin-
ics or hospitals in suburban as well as urban
areas. Prospective participants were provided
with a written explanation of the study and
asked to submit an online informed consent
form. Following agreement to participate in the
study, gynecologists provided their patients
with QR codes or a URL, enabling online access
to answer questionnaires. All treatment deci-
sions, including choice of LEP or non-LEP
treatment and LEP dosage, were determined by
shared decision-making between the patients
and gynecologists, and treatment was adminis-
tered in the context of routine clinical practice.

The patient registration period was between
September 2020 and January 2021. The study
observation period was 120 days, and data were
collected at enrollment (day 1), day 60, and
day 120, although this applied only if patients
were seen during the relevant time periods as
part of routine clinical follow-up. Eligible
patients were aged 16–39 years; diagnosed with
primary or secondary dysmenorrhea by their
gynecologist; were able to visit the clinic or
hospital every 6 months for consultations
regarding dysmenorrhea treatment; planned to
be treated with drugs for dysmenorrhea after
enrollment in this study; and could access the
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website to complete questionnaires. Patients
receiving non-LEP therapies (such as NSAIDs or
Chinese herbal medicines, available without a
prescription) were eligible for the non-LEP
cohort. Exclusion criteria were use of LEP for
dysmenorrhea in the 2 months prior to enroll-
ment; presence of psychiatric disorders, severe
infectious diseases, or malignant tumors; or
contraindications for LEP.

Study Outcomes

The primary outcome was the modified Men-
strual Distress Questionnaire (mMDQ [19];
reduction indicates improvement), the SF-
36v2.0 (increase indicates improvement), and
the modified Work Productivity and Activity
Impairment Questionnaire General Health
(mWPAI [20]; reduction indicates improve-
ment). For the full details of each measure,
please see the appendix in the Supplementary
Material.

Secondary outcomes were the degree of cor-
relation between improvement in HRQL and
improvement in work productivity (LEP group),
and the subgroup analysis based on patient
baseline characteristics, including medical
history.

Statistical Analysis

The sample size was calculated using the results
of an interim analysis of a post-marketing study
of EE/DRSP (Yaz Flex�) [21]. Change in mean
mMDQ score and standard deviation (SD) were
assumed to be - 8.0 and 25.0, respectively. To
confirm that the difference in scores from
baseline would be less than 0, the number of
required patients for the analyses was calculated
to be 129 with a = 0.05 (2-sided) and
1 - b = 0.95. If one assumed a discontinuation
rate of 25%, the required number of patients
was approximately 175. We planned to assess
two cohorts, and the final sample size was 350.

Patients’ baseline characteristics and medical
history were descriptively summarized. Chan-
ges in mMDQ, SF-36v2.0, and mWPAI scores

from day 1 to day 60 and day 120 were expres-
sed as summary statistics. In an exploratory
analysis, a mixed-effect model with repeated
measures (MMRM) was used. Regression analy-
ses were performed to confirm differences in
improvements between the groups, adjusting
for age, body mass index, marital status, preg-
nancy history, type of dysmenorrhea, time of
diagnosis, concomitant drugs, and severity. For
the mMDQ, the total and six domain scores
were summarized. For the SF-36v2.0, eight
domain scores and the physical and mental
component scores (PCS and MCS) were sum-
marized. For the mWPAI, the following four
items were summarized as percentages: work
time missed because of health (absenteeism),
impairment while working because of health
(presenteeism), overall work impairment
because of health, and activity impairment
because of health. The paired t test was used to
assess if there was a significant change in
mMDQ, SF-36v2.0, and mWAPI over time
(day 1 vs. day 60 and day 1 vs. day 120). A
P value of less than 0.05 was considered statis-
tically significant. Wherever applicable, tests
were adjusted for multiplicity using Bonferroni
correction.

For the secondary outcome, Spearman’s rank
correlation coefficient was used to investigate
the correlation between improvement in men-
strual symptoms or HRQL and work productiv-
ity at day 120. As the LEP regimen
(extended/cyclic), concomitant drug (yes/no),
and severity (none/mild/moderate/severe) may
cause bias in the results, outcomes were strati-
fied to check bias. Considering that the type of
dysmenorrhea may largely affect the results, we
divided the patients into LEP and non-LEP
groups, and then stratified them by type of
dysmenorrhea to check for bias.

There were no missing values in any of the
questionnaires because the system did not allow
transmission until all responses were com-
pleted. In the current data analysis, all statistical
analyses were performed using SAS software,
version 9.4 for Windows (SAS Institute Inc.,
Cary, NC, USA).
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RESULTS

Of 495 women with dysmenorrhea who
received LEP or non-LEP treatment and were
enrolled in this study, 98 (71 from the LEP
group and 27 from the non-LEP group) were
excluded because they did not complete a fol-
low-up questionnaire at day 60 and day 120
and/or did not have menstruation during the
observation period. Thus, 397 patients had data
available for analysis (LEP n = 251; non-LEP
n = 146).

Patient Characteristics

In the LEP group, the mean (SD) age was 26.3
(5.5) years, and in the non-LEP group, the mean
age was 28.7 (6.0) years (Table 1). Many patients
in the LEP group (73.3%) and the non-LEP
group (65.1%) had primary dysmenorrhea. Of
the women with secondary dysmenorrhea, the
most common gynecological organic disease in
both groups was endometriosis (LEP 19.1%;
non-LEP 24.7%), followed by uterine fibrosis
(6.8% and 13.0%, respectively) and adeno-
myosis (4.4% and 3.4%, respectively). Addi-
tionally, almost 50% of patients in both groups
had premenstrual syndrome. Among patients in
the LEP group, 13.1% reported severe dysmen-
orrhea (defined as bedridden for at least 1 day
and unable to carry out work, including
schoolwork and housework), 47.4% reported
moderate symptoms, 33.1% reported mild
symptoms, and 6.4% reported no symptoms; a
similar trend was observed in the non-LEP
group: 11.0%, 44.5%, 34.9%, and 9.6%, respec-
tively (Table 1).

Approximately half of the LEP group used
extended LEP, and the remainder used a cyclic
regimen (Table 1). In the LEP group, 106 and 34
patients were taking NSAIDs or Chinese herbal
medicine on day 1 (baseline); however, the
respective numbers decreased to 28 (11.4%) and
12 (4.9%) by day 60, and 18 (7.9%) and 8 (3.5%)
by day 120.

Between-Group Regression Analysis

Regression analyses were performed to identify
a difference in improvements between the LEP
and non-LEP groups (Table 2). The results
revealed differences between the groups in the
total score and all mMDQ domains. As for SF-
36v2.0, there were no differences in PCS and
role functioning (RF); however, differences were
observed on day 60 and/or day 120 for domains
other than PCS and RF. Furthermore, as for
mWPAI, differences were observed on day 60
and day 120 in all items except for absenteeism.

Changes in Menstrual Symptoms Over
Time

Changes in the mMDQ total scores before and
during menstrual periods are shown in Fig. 1.
Day 1 scores before and during menstruation in
the LEP (99.8 and 96.9, respectively) and non-
LEP (100.33 and 101.8, respectively) groups
were consistent. Scores were significantly
reduced at days 60 and 120 in the LEP, but not
in the non-LEP group: in the premenstrual
period, mean total mMDQ scores in the LEP
group decreased to 84.5 by day 60 (P\ 0.01)
and to 72.8 by day 120 (P\0.01); respective
scores in the non-LEP group were 96.9 and 94.7
at day 60 and day 120 (not significant). A simi-
lar trend was observed during the menstrual
period: mean total mMDQ scores in the LEP
group decreased to 82.8 at day 60 (P\0.01) and
to 72.6 at day 120 (P\0.01); respective scores
in the non-LEP group were 99.7 at day 60 and
95.4 at day 120 (not significant).

During the premenstrual and menstrual
periods, significant reductions from baseline
were observed at day 60 and day 120 in all six
domains of the mMDQ in the LEP group
(P\0.01 for all) (Supplementary Table S1). By
contrast, in the non-LEP group, numerical
decreases occurred in each domain, and only
water retention (before menstruation) and pain
and behavioral change (during menstruation)
showed significant changes at day 120.
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Table 1 Baseline patient demographic and clinical characteristics

LEP
(n = 251)

Non-LEP
(n = 146)

Age (years), mean ± SD 26.3 ± 5.5 28.7 ± 6.0

BMI (kg/m2), mean ± SD 20.4 ± 2.4 21.5 ± 4.2

Marital status (married), n (%) 50 (19.9) 58 (39.7)

Education, n (%)

Junior high school 4 (1.6) 7 (4.8)

High school 98 (39.0) 62 (42.5)

Undergraduate 141 (56.2) 68 (46.6)

Postgraduate 8 (3.2) 9 (6.2)

Smokers, n (%) 26 (10.4) 17 (11.7)

History of pregnancy, n (%) 59 (23.5) 43 (29.5)

Type of dysmenorrhea, n (%)

Primary 184 (73.3) 95 (65.1)

Secondarya 67 (26.7) 51 (34.9)

Endometriosis 48 (19.1) 36 (24.7)

Uterine fibrosis 17 (6.8) 19 (13.0)

Adenomyosis 11 (4.4) 5 (3.4)

Concomitant medication for dysmenorrhea,b n (%)

No 112 (44.6) 21 (14.4)

Yes

NSAIDs 106 (42.2) 107 (73.3)

Chinese herbal medicine 34 (13.5) 64 (43.8)

Other 3 (1.2) 4 (2.7)

Severity,c n (%)

None 16 (6.4) 14 (9.6)

Mild 83 (33.1) 51 (34.9)

Moderate 119 (47.4) 65 (44.5)

Severe 33 (13.1) 16 (11.0)

Type of LEP,a n (%)

EE/DRSP (Yaz�) 50 (19.9) 0 (0.0)

EE/DRSP (Yaz� Flex) 72 (28.7) 0 (0.0)

EE/LNG (Jemina�) 10 (4.0) 0 (0.0)

EE/NET (Lunabell�) 53 (21.1) 0 (0.0)
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Change in HRQL Over Time

The SF-36v2.0 PCS at day 1 was 52.2 in the LEP
group and increased to 52.8 at day 60 and 53.1
at day 120; in the non-LEP group, PCS was 51.9
at day 1 with negligible changes during the
study period. In the LEP group, an improve-
ment in the MCS was observed over time, with
values on days 1, 60, and 120 of 43.6, 47.1, and
47.2, respectively. In the non-LEP group, MCS
increased mildly throughout the study period.

Changes in HRQL according to each domain
of the SF-36v2.0 are shown in Fig. 2. Notably,
bodily pain (BP) in the LEP group was signifi-
cantly improved. The value at day 1 was 38.1,
which was much lower (indicating worse pain)
than the Japanese standard norm of 50; how-
ever, the domain value increased to 45.4 at
day 60 and 46.5 at day 120. In the non-LEP
group, BP also improved mildly from the day 1
value of 38.8 to 39.9 and 40.8 at days 60 and
120, respectively. In the LEP group, the role
emotional (RE) and mental health (MH)
domains showed improvement. The mean RE
value at day 1 (43.5) increased to 46.7 and 48.2
at days 60 and 120, respectively, while the mean
MH value at day 1 (44.1) increased to 47.5 and
47.6 at days 60 and 120, respectively. By

contrast, in the non-LEP group, RE and MH
values did not change appreciably from baseline
throughout the study period. Similar trends
were observed for vitality (VT) and social func-
tioning, with significant improvements over
time observed in the LEP group and only mild
changes in the non-LEP group.

Change in Work Productivity Over Time

mWPAI data demonstrated that although rates
of absenteeism at day 1 were consistent between
the LEP (6.6%) and non-LEP (6.4%) groups
(Fig. 3), absenteeism gradually decreased over
time in both groups, with rates at day 120 of
3.3% and 3.4%, respectively.

Baseline presenteeism was 48.2% and 39.8%
in the LEP and the non-LEP groups, respec-
tively, with the LEP group showing greater
health-related impairments while working at
day 1. There was a substantial improvement in
presenteeism in the LEP group, with a 19.1%
decrease by day 120, while in the non-LEP
group, there was a 3.7% decrease in presen-
teeism throughout the 120-day study period.

Similar trends were observed in overall work
impairment due to health and activity impair-
ment. Mean overall work impairment due to

Table 1 continued

LEP
(n = 251)

Non-LEP
(n = 146)

EE/NET (Frewell�) 71 (28.3) 0 (0.0)

Type of LEP regimena

Cyclic (Yaz�, Lunabell�, Frewell�) 174 (69.3) 0 (0.0)

Extended (Yaz� Flex, Jemina�) 82 (32.7) 0 (0.0)

BMI body mass index, DRSP drospirenone, EE ethinylestradiol, LD low dose, LEP low-dose estrogen/progestin (cyclic or
extended), LNG levonorgestrel, NET norethindrone, NSAIDS non-steroidal anti-inflammatory drugs, SD standard devi-
ation, ULD ultra-low dose
aIncludes duplicate cases
bDrugs that had been prescribed by hospitals for the treatment of dysmenorrhea (menstrual symptoms) and were still being
taken
cDegree of disruption to overall daily life due to dysmenorrhea. None, no impairment; mild, slight impairment of work,
including schoolwork and housework; moderate, impairs work, including schoolwork and housework to the degree one
wants to lie down and take a rest; severe, bedridden for at least 1 day and unable to carry out work, including schoolwork
and housework
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Table 2 Comparison of the change in mMDQ, SF-36v2.0, and mWPAI scores between the LEP and non-LEP groups
using regression analysis

Differencea (95% CI) P value

Day 60 Day 120 Day 60 Day 120

mMDQ

Before menstruation

Total score - 12.7 (- 21.3, - 4.2) - 23.8 (- 32.3, - 15.2) P\ 0.01 P\ 0.01

Pain - 2.1 (- 3.9, - 0.4) - 4.0 (- 5.8, - 2.3) P\ 0.01 P\ 0.01

Concentration - 2.5 (- 4.5, - 0.5) - 5.3 (- 7.3, - 3.2) P\ 0.01 P\ 0.01

Behavioral effect - 2.0 (- 3.6, - 0.5) - 4.1 (- 5.7, - 2.5) P\ 0.01 P\ 0.01

Autonomic response - 0.9 (- 1.8, 0.1) - 1.5 (- 2.4, - 0.5) NS P\ 0.01

Water retention - 0.9 (- 2.1, 0.2) - 2.1 (- 3.2, - 0.9) NS P\ 0.01

Negative affect - 4.3 (- 6.8, - 1.9) - 6.9 (- 9.3, - 4.4) P\ 0.01 P\ 0.01

During the menstrual period

Total score - 13.0 (- 20.7, - 5.3) - 20.7 (- 28.4, - 13.0) P\ 0.01 P\ 0.01

Pain - 2.7 (- 4.4, - 1.0) - 4.2 (- 5.9, - 2.5) P\ 0.01 P\ 0.01

Concentration - 2.8 (- 4.8, - 0.9) - 4.5 (- 6.5, - 2.6) P\ 0.01 P\ 0.01

Behavioral effect - 2.0 (- 3.5, - 0.5) - 3.5 (- 5.0, - 2.0) P\ 0.01 P\ 0.01

Autonomic response - 1.1 (- 2.1, - 0.1) - 1.6 (- 2.6, - 0.6) P\ 0.05 P\ 0.01

Water retention - 1.1 (- 2.0, - 0.1) - 1.9 (- 2.8, - 0.9) P\ 0.05 P\ 0.01

Negative affect - 3.7 (- 5.8, - 1.5) - 5.3 (- 7.4, - 3.1) P\ 0.01 P\ 0.01

SF-36v2.0

During menstruation

Physical component summary 0.7 (- 1.4, 2.8) 1.0 (- 1.2, 3.1) NS NS

Mental component summary 3.4 (1.1, 5.6) 2.6 (0.3, 4.9) P\ 0.01 P\ 0.05

Physical functioning - 0.7 (- 2.5, 1.2) 0.2 (- 1.6, 2.1) NS NS

Role physical 1.8 (- 0.7, 4.4) 3.8 (1.3, 6.4) NS P\ 0.01

Bodily pain 5.5 (2.6, 8.4) 5.8 (2.9, 8.7) P\ 0.01 P\ 0.01

General health 1.6 (- 0.3, 3.6) 2.0 (0.1, 4.0) NS P\ 0.05

Vitality 3.0 (0.6, 5.4) 2.1 (- 0.2, 4.5) P\ 0.01 NS

Social functioning 1.7 (- 1.1, 4.4) 3.3 (0.6, 6.0) NS P\ 0.01

Role emotional 2.4 (- 0.4, 5.2) 4.6 (1.8, 7.3) NS P\ 0.01

Mental health 2.8 (0.4, 5.2) 3.7 (1.3, 6.1) P\ 0.05 P\ 0.01

mWPAIb

Absenteeismc - 0.4 (- 4.9, 4.2) - 0.4 (- 4.9, 4.2) NS NS
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health substantially improved from 50.2% to
31.7% (day 60; P\0.01). Mean activity
impairment also improved from 51.0% to
28.4% by day 60. Both factors continued to
improve, albeit mildly, until day 120 (Fig. 3). By
contrast, in the non-LEP group, there were only

mild decreases in overall work impairment and
activity impairment: 37.5 and 38.0 at day 60,
and 37.1 and 32.1 at day 120, respectively
(Fig. 3).

Table 2 continued

Differencea (95% CI) P value

Day 60 Day 120 Day 60 Day 120

Presenteeismd - 10.9 (- 19.4, - 2.5) - 11.8 (- 20.2, - 3.4) P\ 0.01 P\ 0.01

Overall work impairment - 10.7 (- 19.2, - 2.1) - 11.8 (- 20.3, - 3.3) P\ 0.01 P\ 0.01

Activity impairment - 14.5 (- 23.0, - 6.1) - 9.2 (- 17.7, - 0.6) P\ 0.01 P\ 0.05

CI confidence interval, LEP low-dose estrogen/progestin (cyclic or extended), mMDQ modified Menstrual Distress
Questionnaire, NS not significant, SF-36v2.0 36-Item Short-Form Health Survey v2.0, mWPAI modified Work Produc-
tivity and Activity Impairment Questionnaire
aDifference from non-LEP group based on the change in the LEP group
bWorking conditions for the past 7 days at each point
cPercentage work time missed due to health
dPercentage impairment while working due to health

Fig. 1 Changes in mMDQ total score in the LEP and
non-LEP groups before and during menstruation. LEP
low-dose estrogen/progestin (cyclic or extended), mMDQ

modified Menstrual Distress Questionnaire, NS not
significant. **P\ 0.01 (vs. day 1)
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Fig. 2 Change in SF-36v2.0 total score in the LEP and the
non-LEP groups during menstrual periods. The dotted line
indicates the standardized mean Japanese norm score. BP
bodily pain, GH general health, LEP low-dose estrogen/
progestin (cyclic or extended), MCS mental component

score, MH mental health, NS not significant, PCS physical
component score, PF physical functioning, RE role
emotional, RP role physical, SF social functioning, SF-
36v2.0 36-Item Short-Form Health Survey version 2.0, VT
vitality. **P\ 0.01 (vs. day 1)

Fig. 3 Change in mWPAI in the LEP and the non-LEP
groups during menstrual periods. LEP low-dose estrogen/
progestin (cyclic or extended), NS not significant, mWPAI

modified Work Productivity and Activity Impairment
Questionnaire. *P\ 0.05 (vs. day 1), **P\ 0.01 (vs.
day 1)
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Subgroup Analysis

Subgroup analyses were performed by strati-
fying the following four categories: exten-
ded/cyclic LEP regimen, type of
dysmenorrhea, presence of concomitant drugs,
and severity of dysmenorrhea. After stratifica-
tion by regimen and concomitant drugs,
changes in mMDQ, SF-36v2.0, and mWPAI
scores remained largely unaffected (Supple-
mentary Tables S2, S3, S4, and S5). However,
in terms of severity of dysmenorrhea, changes
in mMDQ, SF-36v2.0, and mWPAI scores were
affected (Supplementary Table S2); thus,
severity may be a confounder in this analysis.
After the patients were divided into LEP or
non-LEP groups and stratified by dysmenor-
rhea type, those with secondary dysmenorrhea
showed a slower improvement trend than
those with primary dysmenorrhea on several
subscales of SF-36v2.0 (Supplementary
Table S3). Conversely, absenteeism in patients
with primary dysmenorrhea was not improved
by LEP on day 60 and day 120, while patients
with secondary dysmenorrhea showed
improvement on both day 60 and day 120
(P\0.05, P\ 0.01, respectively) (Supplemen-
tary Table S3).

Although the subanalysis by regimen and
concomitant drug did not affect the change in
mMDQ total score, SF-36v2.0, or mWPAI
scores, in some domains of SF-36v2.0, P values
tended to be smaller with an extended regi-
men than with a cyclic regimen, especially at
day 60 (Supplementary Table S5). In addition,
there was a difference in absenteeism
throughout the observational period. Change
in absenteeism from baseline in patients who
received an extended regimen was - 4.4% at
day 60 (P\ 0.01) compared with - 1.4% (not
significant) for cyclic LEP. By day 120, change
in absenteeism from baseline in patients who
received an extended regimen was - 3.4%
(P\0.05); it was - 3.0% with a cyclic regi-
men (not significant) (Supplementary
Table S5).

Correlation Between mMDQ/SF36
and mWPAI at Day 120

The correlation coefficients between mMDQ
and presenteeism, overall work impairment,
and activity impairment were greater than 0.4
(Supplementary Table S6). For SF-36v2.0, PCS
and MCS did not show a correlation (0.3);
however, a correlation was observed for role
physical (RP), BP, VT, RE, and MH (0.3 or
higher).

DISCUSSION

This non-interventional, prospective, observa-
tional study of patients with dysmenorrhea
treated with LEP or non-LEP demonstrated
substantial improvements in menstrual symp-
toms, HRQL, and work productivity before and
during menstruation with LEP treatment. The
data in the LEP group remained consistent
throughout the MMRM, strongly suggesting
that LEP may contribute to improvements in
dysmenorrhea symptoms. The results indicated
that the LEP group showed greater improve-
ments for LEP vs. non-LEP in all domains of the
mMDQ, in most subscales of the SF-36v2.0, and
mWPAI, although these results were explora-
tory and may need to be interpreted with
caution.

Notably, some of the most burdensome
symptoms of dysmenorrhea appear to be ame-
liorated by LEP treatment, based on the statis-
tically significant improvements in all mMDQ
domain scores both before and during men-
struation. From the perspective of a distribu-
tion-based method of minimal clinically
important difference, there was a change in
mMDQ total score of more than 0.5 SDs in the
premenstrual and menstrual periods, which
may be considered as a clinically meaningful
change [22, 23]. Although there was a signifi-
cant decrease in negative affect scores in the LEP
group, the scores changed only marginally in
the non-LEP group. Thus, we can hypothesize
that LEP treatment may positively impact MH.
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By contrast, the result suggests that non-LEP
treatment ameliorated pelvic pain during men-
struation; however, it did not contribute to
improvement in pain over a short period; fur-
thermore, it did not appear to contribute to
relief of other symptoms.

In the SF-36v2.0 domain values, there were
no statistically significant changes in PCS or PF
values throughout the study period. This was
inconsistent with results from a previous post-
marketing surveillance study of EE/DRSP (Yaz�)
[6], in which PCS, MCS, and all SF-36v2.0
domain values showed statistically significant
improvements from baseline following treat-
ment. Notably, there were more patients with
mild symptoms and fewer patients with severe
symptoms in our study (none, mild, moderate,
severe: 6.4%, 33.1%, 47.2%, 13.1%, respec-
tively) compared with the previous study (2.7%,
23.7%, 53.2%, 20.4%, respectively) [6]. Baseline
PCS was already 52, which was the same PCS as
that after taking LEP in the previous study. This
may have affected the results.

The greatest change in SF-36v2.0 domains
was observed in BP, which was consistent with
the mMDQ results. The minimal important
difference (MID) of SF-36 is a change of at least
5, which corresponds to a change of 0.5 SDs; in
this analysis, BP and RE showed a change of
greater than 5, indicating a clinically meaning-
ful significant improvement. Moreover, the
statistically significant changes in the MCS, RE,
and MH scores were consistent with the
improvement in the negatively affected mMDQ
domain score. Taken together, these data sug-
gest that LEP treatment is beneficial for reduc-
ing pelvic pain due to dysmenorrhea and may
also relieve negative emotions, such as depres-
sion and anxiety, before and during
menstruation.

It is well known that dysmenorrhea is a
societal issue because it can negatively affect
relationships with friends, family, and col-
leagues [13–15]. We found that the SF-36v2.0 SF
values substantially improved with LEP treat-
ment; thus, using LEP could benefit both
patients and society. Conversely, no statistically
significant differences occurred in domain val-
ues related to MH in the non-LEP group.
Therefore, LEP may be recommended over non-

LEP for patients who are prone to experiencing
depressive feelings or anxiety and pain before
and during menstruation.

Regarding work productivity in the LEP
group, all domains of the mWPAI improved
significantly. These results suggest that LEP
treatment in women with dysmenorrhea can
contribute to improved work productivity.
Notably, there was also a substantial decrease
from pre- to post-treatment in presenteeism
(P\0.01). It has been reported that financial
loss related to work productivity is largely rela-
ted to presenteeism rather than absenteeism
[24]. Thus, improvement in work productivity is
another measure from which we can conclude
that LEP treatment could benefit both patients
and society. Subgroup analysis showed that no
improvement in absenteeism was found in
patients with primary dysmenorrhea, but
improvement was shown in those with sec-
ondary dysmenorrhea. In general, patients with
secondary dysmenorrhea tend to have more
severe symptoms including pelvic pain, and LEP
may improve absenteeism in these patients. The
non-LEP group also showed a decrease in
absenteeism from 6.4% to 3.4%, similar to that
seen in the LEP group; however, it was not sta-
tistically significant. The reason for this may be
that the sample size of the non-LEP group was
smaller than that of the LEP group and that the
degree of data variation was greater in the non-
LEP group than in the LEP group. Although
only activity impairment at day 120 showed a
statistically significant improvement from
baseline, these results could have been different
with a larger sample size. Nevertheless, on the
basis of the aforementioned results and the
results of group comparisons, LEP may alleviate
various symptoms and benefit patients.

In the 2020 update to the Japanese treatment
guidelines for dysmenorrhea [25], an extended
rather than cyclic LEP regimen is recom-
mended. Our subgroup analysis showed that
there was a tendency for patients receiving an
extended regimen to have a greater reduction in
mMDQ scores by day 60. Moreover, in terms of
SF-36v2.0 scores, an extended regimen elicited
statistically significant improvements in some
subscales (RP, RE, SF, and MH) at day 60,
whereas a cyclic regimen did not. However,
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although improvement may have occurred
more rapidly with the extended regimen, the
scores for each regimen were similar at day 120,
indicating that a cyclic regimen can ultimately
produce the same outcome for patients.

In the LEP group, concomitant use of
NSAIDs and/or Chinese herbal medicine was
allowed as these medications can be purchased
at drugstores and pharmacies specializing in
Chinese herbal medicine without a prescription
in Japan, making it difficult to control the
patients’ use of NSAIDs or Chinese herbal
medicine in this observational study. As
patients begin to take LEP, the proportion of
concomitant drugs decreases, but we stratified
the results to see if there was an impact on each
score, as concomitant drug use could poten-
tially bias the findings. The results showed that
stratification did not significantly change the
scores for mMDQ and SF-36v2.0; however, for
absenteeism in mWPAI, the group without
concomitant medication (LEP only) showed a
statistically significant difference but not for the
group with concomitant medication. This may
be because the group with the combination
drug included more patients with high severity
and did not show enough improvement with
treatment to show a significant difference in
absenteeism. Our subgroup analysis showed
that a significant reduction in absenteeism was
seen with the extended regimen, thus indicat-
ing fewer absences from work or school. Our
study showed that the cyclic LEP regimen
relieved pelvic pain and burdensome symptoms
due to dysmenorrhea. However, cyclic regimens
allow hormone withdrawal bleeding to occur at
regular intervals, and it is known that pain due
to dysmenorrhea generally peaks around the
time of menstruation [26]. An extended LEP
regimen available in Japan makes it possible to
take EE/DRSP or levonorgestrel/EE for up to 120
and 77 days, respectively, resulting in a reduced
menstrual frequency, which may reduce the
number of painful episodes for patients with
dysmenorrhea and may limit situations in
which patients miss work or school.

The correlation coefficients between mWPAI
subscales other than absenteeism and mMDQ
were 0.4 or higher, indicating a correlation;
thus, some improvement in mMDQ will be

related to improved work productivity. Of the
SF-36v2.0 domains, RP, BP, VT, RE, and MH
were correlated with all subscales other than
absenteeism. Thus, LEP can positively impact
physical and mental improvements for women
with dysmenorrhea; in turn, these improve-
ments may translate into improved work
productivity.

Study limitations included the possibility of
drug selection bias and patient selection bias
due to the non-interventional observational
study design; the disparate number of patients
in each group (there were fewer in the non-LEP
group), which may have caused selection bias
and reduced the power to observe statistical
significance; the lack of a washout period to
offset the influence of previous treatments; and
that the timing of treatment initiation may
have differed between the LEP and non-LEP
groups, potentially confounding the data.
Patients visiting gynecologists often have rela-
tively severe dysmenorrhea symptoms, result-
ing in possible participant bias. Each LEP
formulation has a different amount of EE and
type of progestin. Because the response of
patients with secondary dysmenorrhea to LEP
depends on these factors, the possibility of bias
cannot be ruled out. Additionally, severely
affected patients may have taken other non-
prescription medications before visiting a
gynecologist; hence, the true day 1 scores or
values may be masked. Finally, the follow-up
period for this study was 120 days, which may
be too short to accurately evaluate outcomes. In
the future, it would be interesting to conduct a
study with a more extended follow-up period,
which may reveal changes in items for which no
significant differences were found in the current
study.

CONCLUSIONS

This study showed that physical and mental
symptoms, HRQL, and work productivity
improved significantly after LEP treatment in
Japanese patients with dysmenorrhea. In addi-
tion, improvements in menstrual symptoms
appeared to correlate with work productivity for
patients with dysmenorrhea. LEP may be an
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effective treatment option for women with sig-
nificant benefits to improve the physical, emo-
tional, and societal aspects of dysmenorrhea.
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