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Abstract. In recent years, the symptoms associated with menstrual cycle, including premenstrual syndrome (PMS) which lead to poor body condition and their
effects on daily life and work have been recognized as a health problem distinctive to women. There are various coping methods to improve PMS symptoms,
and stress management is also important for this improvement. It is said that to
manage stress, you must be aware of it, and must adopt a relaxation method suitable for you to relax your mind and body. This study examined the difference in
the relaxation effects of planetarium watching after work with regard to working
women during their menstrual cycle. Twenty women in their 20s and up to their
40s were the participants, and they were classified into three groups: pre-menstrual, menstrual, and another period; verification was done using two planetarium programs. Results suggested that premenstrual women showed a rapid increase in body surface temperature while watching the program, and this was not
limited to the program structure. In addition, analysis results of POMS2 revealed
there were significant decreases in Confusion-Bewilderment, Tension-Anxiety,
and TMD scores after planetarium watching. Accordingly, the planetarium could
have relaxation effects for women during premenstrual period.
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Introduction

In recent years, the symptoms associated with the menstrual cycle leading to poor body
condition and their effects on daily life and work have been recognized as a health
problem distinctive to women. In corporations, the “health management” initiative promoted by the Ministry of Economy, Trade, and Industry is spreading, and efforts related
to women’s health issues, including menstrual symptoms such as premenstrual syndrome (PMS), are becoming widespread [1].
The impact of working women’s PMS on their work performance is, according to the
Ministry of Economy, Trade, and Industry’s survey on “Actual Conditions of Working
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Women's Health Promotion,” perceived as follows: about 40% of working women recognize that their efficiency is decreased, but not to the extent that they need to take
leave [2]. PMS refers to various mental and physiological disorders that take place three
to ten days before the start of menstruation. Depending on the intensity of the symptoms,
there are various coping methods such as self-care and treatments from medical institutions. It has also become clear that stress management is important to alleviate PMS
symptoms [3].
Generally, in stress management, it is better to be aware of your own stress and to
adopt methods of relaxation that suit your own mind and body. Typical relaxation methods used in stress management include autonomic training, muscle relaxation, abdominal breathing, mindfulness; other methods include aromatherapy, yoga, massage,
listening to your favorite music, and touching nature [4]. The relaxation method is
aimed at adjusting the function of the autonomic nerve and adjusting the appropriate
balance. Recently, stress relaxation effect using sensory stimuli such as music, natural
images, aromatherapy have been revealed [5-7]. On the other hand, foot baths with
aromatherapy are said to help reduce the pain and unpleasant moods that are often associated with PMS symptoms [8].
However, it has not yet been revealed whether the use of various sensory stimuli that
can have a relaxation effect is actually effective during the premenstrual period. In addition to trying these relaxation methods as self-care at home and at work, it is expected
that they will be used in facilities such as planetariums, aquariums, and movie theaters.
Nevertheless, the relaxation effects of the facilities have not been clarified or disclosed.
Previously, planetarium facilities were often used for astronomical watching and
learning purposes. In contrast, recent planetarium programs have been developed based
on a variety of concepts such as healing, science, fantasy, and powerful image, based
on the needs of visitor surveys. However, their relaxation effect is yet to be verified [9].
Our first study focused on planetarium watching as one of the methods women could
use to relieve stress after work; we examined its relaxation effects in the menstrual
cycle for 20 working women between their 20s and 40s. Heart rate variability and body
surface temperature were adopted as physiological responses to verify the effect. The
effect was then analyzed from the measurement results while watching the planetarium
program [10].
In this study, to clarify the difference in relaxation effects depending on the menstrual
cycle of working women during watching of the planetarium after work, we analyzed
using these physiological responses and psychological responses obtained by
POMS2🄬 (Profile of Mood States 2nd Edition for adults: Japanese short-version) results acquired before and after watching the program.

2

Experimental Methods

2.1 Outline of the experiments
To verify the difference in relaxation effects associated with women’s menstrual cycles,
we conducted an experiment with 20 working women between their 20s and 40s. In
this study, we used two different planetarium programs to verify this effect in three
groups classified according to menstrual cycle. Table 1 shows an outline of the experiments.
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Table 1. Outline of the experiment

Experiment
Place
Planetarium
Program
Participants
Classification
of participants

Konica Minolta Planetarium “TENKU” in TOKYO
SKY TREE TOWN®
Used two planetarium programs based on Healing
[Program Ⅰ and Program Ⅱ]

20 working women [age, between 20s and 40s]
Classified into 3 Groups according to their menstrual cycle
- Group A: Premenstrual Period
(1 to 10 days before the start of menstruation)

- Group B: Menstrual Period
(1st to 7th days of menstruation)

- Group C: Another period
(From the 8th days of menstruation to 11 days before the next
menstruation)

Number of
Experiments

2 times to each participant

Experiment timing

*In this experiment, considering the menstrual cycle of the participants, the first experiment and the second experiment were about
two weeks apart.
About 90 minutes.

Physiological
Responses

- Body surface temperature,
- Heart Rate and Heart Rate variability (LF/HF)

- Preparation for experiment: 30 min.
- Experiment in a planetarium facility: about 55 min.
- After the experiment: 5 min.
*Experiment conducted in the general screening timing of 1 hour.

*These responses detected by Wearable Heart Rate Sensor
WHS-1 (Union Tool Co., Ltd.) and Body surface temperature was
analyzed based on data obtained from this sensor.
(Detected with 12-bit resolution：in units of 0.0625 degree)
*LF/ HF was analyzed using analysis software.
(WIN Frontier Co., Ltd.)

Psychological
Responses
Menstruation related
Information
Experimental
Procedure

POMS2 (Profile of Mood States 2nd Edition for adults: Japanese short-version) results; Acquired before and after
watching planetarium program.
- Last menstruation start date
- Menstrual cycle
The experiment was conducted each time according to the
following procedure.
[Before planetarium watching]
Step 1: Check menstruation-related information
Step 2: Attached WHS-1
(directly to the skin to the left chest)

Step 3: Answer the POMS2 [before the planetarium]
[Experiment in a planetarium facility]
Step 4: Move to the planetarium “TENKU”
Step 5: Sitting reclining seat and keep calm
(about 10 min.)

Step 6: Watching the Planetarium program
(about 40 min. / Program Ⅰ or Ⅱ)

Step 7: Answer the POMS2[after the Planetarium]
[Before planetarium watching]
Step 8: Move out the “TENKU”
Step 9: Removing WHS-1
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2.2 Experimental place and Selected planetarium program
The experiment was conducted at Konica Minolta Planetarium “TENKU” in TOKYO
SKY TREE TOWN® [11] after participants finished work on a weeknight. We conducted experiments by selecting two programs with higher Healing scores from all the
planetarium programs that were generally shown in “TENKU.” Figures 1-2 show the
feature of the selected planetarium program (Program Ⅰ and Program Ⅱ).
“TENKU” shows various planetarium programs every one hour. We conducted the
experiments at weeknight using the general screening timing. In addition, “TENKU”
has 189 general seats, we used the last two rows for this experiment.
2.3 Classification of participants
To verify the difference in relaxation effects associated with women’s menstrual cycles
in this study, the women were classified into three groups based on their menstrual
cycle: from one to ten days before the start of menstruation (premenstrual period: Group
A); from the first to the seventh day of menstruation (menstrual period: Group B); those
that do not fall under A or B, from eight to eleven days before the start of the next
menstruation (premenstrual, another period other than menstruation: Group C). The
experimental participants were classified into three groups based on the obtained menstrual cycle information, and the relaxation effect of the planetarium for each group was
verified.
Figure 3 shows the classification of participants according to their menstrual cycle.

Fig. 1 Characteristics of the selected planetarium program Ⅰ
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Fig. 2 Characteristics of the selected planetarium program Ⅱ

Fig. 3 Classification of participants into three groups according to their menstrual cycle
Table 2. Number distribution of the 3 groups according to their menstrual cycle
Planetarium Program

Group A

Group B

Group C

Total

ProgramⅠ

6

9

5

20

ProgramⅡ

8

5

7

20

Participants in the experiment were selected from 20 women in their 20s to 40s who
experience regular menstruation; two experiments were conducted per person after obtaining their consent with the details of the experiment and handling of personal information. In this experiment, considering the menstrual cycle of the participants, the first
experiment and the second experiment were about two weeks apart.
Table 2 shows the results of the two experiments using two Planetarium programs,
classified into three groups according to the menstrual cycle based on the information
obtained from each of the participants at the start of each experiment.
2.4 Physiological responses
To verify the relaxation effect, body surface temperature, heart rate, and heart rate variability analysis results were selected as quantitative evaluation indices of physiological
5
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responses. These physiological responses were detected by Wearable Heart Rate Sensor
WHS-1 (Union Tool Co., Ltd.) [12].
Before the experiment in the planetarium “TENKU,” WHS-1 was attached to each
participant’s skin on their left lower chest directly using a gel pad, and then covered
with their own underwear and shirt or blouse throughout the experiment. Body surface
temperature in this study refers to the temperature measured at the part where WHS-1
was attached to the participant during the experiment. WHS-1 can detect the temperature with a resolution of 0.0625 ℃ (12 bits), therefore we used the obtained data for
analysis. On the other hand, heart rate variability was analyzed by means of a dedicated
software (WINFrontier Co., Ltd.) using heart rate data acquired by this sensor.
The heart rate variability analysis results mentioned above are based on the heart rate
information obtained by the sensor, and the frequency analysis method [13] was used
to calculate the low-frequency component (LF: 0.04Hz ~ 0.15Hz) and high-frequency
component (HF: 0.15Hz~0.4Hz). The ratio of LF according to HF of the heart rate variability (LF/HF) has been used as an index reflecting sympathetic nervous system activity balance. LF/HF was used as an index to indicate tension, concentration, excitement, and morale.
In general, it has been clarified that when a person feels stress or is in a state of tension,
sympathetic nerves become the predominant state, thereby reducing blood flow in the
skin temperature. On the other hand, when a person is in a relaxed state, parasympathetic nerves become the predominant state, thereby increasing blood flow in the skin
temperature. The relationship between the increase in skin temperature and the relaxation effect has been used for the verification of care in the nursing field. Furthermore,
the relationship between the increase in skin temperature or body surface temperature
and the relaxation effect has been clarified in reports on the effect of increasing the skin
temperature when the part different from the measurement site is warmed [14] and the
effect of increasing the skin temperature after massage [15]. In addition, the possibility
of a relaxation effect due to an increase in body surface temperature using music has
been suggested [5].
In this study, the trend of decrease in LF/HF and the trend of increase in body surface
temperature were checked to verify the relaxation effect.
2.5 Psychological responses
To detect psychological responses, we used POMS2 (Profile of Mood States 2nd Edition for adults: Japanese short version).
POMS2 consists of the seven subscales of [Anger-Hostility (AH)], [Confusion-Bewilderment (CB)], [Depression-Dejection (DD)], [Fatigue-Inertia (FI)], [Tension-Anxiety (TA)], [Vigor-Activity (VA)], and [Friendliness (F)]. The abridged version consists
of five items for each subscale, and a five-level rating scale for each of the 35 items.
Since it is a mood profile test method that can also calculate a [TMD score] that comprehensively represents negative mood states [16].
Generally, POMS2 is used to determine relaxation effects in experimental studies.
Therefore, in this study, we used it to confirm the participant’s mood changing as psychological responses of before and after planetarium watching.
2.6 Acquisition timing of data used for analysis
In this study, as described above, experiments were conducted using two different planetarium programs with different screening times (one was about 36 min and the other
was about 42 min). In order to verify the effects of planetarium watching, four scenes
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(SCENE1, SCENE2, SCENE3, SCENE4) were extracted and analyzed. Figure 4 shows
the screening times of two planetarium programs and SCENE extraction.
The experiment was performed twice, 90 minutes each. Participants gathered in the
waiting room near the “TENKU” facility, and checked the menstrual cycle, attached
the WHS-1 sensor, answered the POMS2 before watching the planetarium, and moved
to “TENKU.” The experimental procedure acquired data and acquisition timing of data
in this study are shown in Figure 5.

Fig. 4 Screening times of two planetarium program and SCENE extraction

Fig. 5 Experimental procedure and acquisition timing of data used for analysis
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3

Results

The differences in relaxation effects on the menstrual cycles of the 20 participants during the two experiments using planetarium programs I and II were analyzed based on
the quantitative evaluation indices of body surface temperature, heart rate, sympathetic
nerve activity (LF/HF) and subjective evaluation results using the abridged version of
POMS2 (Profile of Mood States 2nd Edition) for Adults.
3.1

Analysis result of Physiological responses

The trend of changes in body surface temperature, heart rate, and LF/HF from the start
to the end of planetarium watching were analyzed based on the average number of people corresponding to the three groups as shown in Table 2. IBM SPSS Statistics Subscription was used in the analysis with a significance level of 5%. The results of the
body surface temperature and LF/HF show the following trends. Note that there was no
significant change in heart rate during program watching.
3.1.1 Body Surface Temperature Trends
From the analysis results, in both programs Ⅰ and Ⅱ, all the groups had tendencies
for body surface temperature to increase between the start and the end of planetarium
watching. Groups A and B, in particular, showed a significant increase in temperature.
For Group A, who were within one to ten days before menstruation, the body surface
temperature showed a significant increasing trend between SCENE1 and SCENE2
from the difference in mean values. Based on this, an increase in temperature could be
observed early from the start of the planetarium watching in both programs, and the
temperature increase is larger for Group A than Groups B and C.
On the other hand, for Group B, who were within one to seven days of menstruation,
the timing in which the difference in temperature increase became significant differed
depending on the program. In Program I, a significant temperature increase was observed early on, similar to Group A; meanwhile, in Program II, a significant temperature increase was observed in SCENE4 just before the end of the program.
Note that the WHS-1 sensor used to measure body surface temperature had been attached to each participant for at least 20 minutes before planetarium watching. The
experiment had started after a sufficient time had elapsed since the sensor was attached.
Therefore, the result of this body surface temperature increase was thought to be influenced by physiological responses caused by planetarium watching. Table 3 and Figures
6-7 show the results.
Table 3. Increase in body surface temperature from SCENE1 (Ave.)
Planetarium Program

Group

ProgramⅠ

ProgramⅡ

SCENE1

SCENE2

SCENE3

SCENE4
+1.320 ℃

B

29.883

+0.818 ℃＊ +1.333 ℃
+0.539 ℃ ＊ +1.358 ℃

C

30.232

+0.743 ℃

+1.205 ℃

+1.353 ℃

A

29.832

+0.963 ℃ ＊ +1.088 ℃

+1.128 ℃

B

30.119

+0.033 ℃

+0.221 ℃

+0.772 ℃＊

C

29.758

+0.112 ℃

+0.421 ℃

+0.708 ℃
*p<0.05

A

30.347

8
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Fig. 6 Body surface temperature of participant by each SCENE of Program I (Ave + SD)

Fig. 7 Body surface temperature of participant by each SCENE of Program II (Ave + SD)

3.1.2 Sympathetic Nerve Activity (LF/HF) Trends
From the analysis results, in both programs I and II, Group A had a tendency to have
a low average value of LF/HF with little variation in any of the SCENES compared to
Groups B and C. On the other hand, LF/HF tended to be higher in Group C, who were
within the period other than before and during menstruation. Furthermore, there was a
tendency for the variation to be larger during program II in Group C.
In addition, these three groups had different LF/HF value trends at the time of
SCENE1 in Both programs I and II. SCENE1 refers to one to five minutes after the
start of planetarium watching. These results suggest that the feeling of the relaxation
effect in each group may be different at an early timing after starting the planetarium
watching.
Table 4 and Figures 8-9 show the results.
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Table 4. LF/HF measurement results for each SCENE (Ave + SD)
Group

Planetarium Program
A
ProgramⅠ

B
C
A

ProgramⅡ

B
C

AVE

SCENE1

SCENE2

SCENE3

SCENE4

0.82

1.19

1.47

1.17

0.58

SD
1.75

AVE

1.89
1.20

SD
1.50

AVE

1.04

3.28
2.70

SD

2.34
0.47

0.83

0.32
1.24

0.81
2.96

2.41

0.40
0.79

1.40

2.64

1.88
1.26

1.14
0.36

1.46

SD

1.51

1.03

1.32

0.57
2.08

2.69

0.80

1.87

AVE

1.59

0.61

SD
AVE

0.72
1.81

1.36
0.88

SD
AVE

0.70

0.65
1.96

3.08

1.52

Fig. 8 LF/HF of participant by each SCENE of Program Ⅰ (Ave + SD)

Fig. 9 LF/HF of participant by each SCENE of Program Ⅱ (Ave + SD)

3.2

Analysis result of Psychological responses

For the results of the seven scales [Anger-Hostility (AH)], [Confusion-Bewilderment
(CB)], [Depression-Dejection (DD)], [Fatigue-Inertia (FI)], [Tension-Anxiety (TA)],
[Vigor-Activity (VA)], and [Friendliness (F)] from the mood profile test (POMS® 2:
10
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Profile of Mood States 2nd Edition Japanese Version, Abridged version for Adults)
obtained from the participants before and after watching program I and II, and the
[TMD score results] that comprehensively represent negative mood states, the average
values were comparatively analyzed using IBM SPSS Statistics Subscription for each
of the three groups classified by menstrual cycle.
3.2.1 Trends in Group A (Group between one to ten days before the start of the
menstrual period)
For Group A, [Confusion-Bewilderment (CB)], [Tension-Anxiety (TA)], and the
[TMD score] decreased significantly after watching program I. In addition to the above
scales, [Depression-Dejection (DD)], [Fatigue-Inertia (FI)], and [Vigor-Activity (VA)]
de-creased significantly after watching program II.
Table 5 and Figures 10-11 show the results.
Table 5. Comparison of POMS2 Before and After (Group A: Program I, II)

Fig. 10 Comparison of POMS2 before and after Program I (Group A)

Fig. 11 Comparison of POMS2 before and after program II (Group A)
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3.2.2 Trends in Group B (Group between the first and seventh day of the menstrual
period)
For Group B, [Anger-Hostility (AH)], [Tension-Anxiety (TA)], and the [TMD score]
decreased significantly after watching program I. In addition to these scales, [VigorActivity (VA)] tended to decrease significantly after watching program II.
Table 6 and Figures 12-13 show the results.
Table 6. Comparison of POMS2 Before and After (Group B: Program I, II)
Planetarium Program

Group
Berfore

ProgramⅠ
(Group B)
After

Berfore
ProgramⅡ
(Group B)
After

AH
3.4

AVE

4.3

SD
1.9

AVE

9.2

4.2

4.0

3.2

4.2

3.7

3.6

Fig. 12 Comparison of POMS2 before and after Program Ⅰ (Group B)

Fig. 13 Comparison of POMS2 before and after Program Ⅱ (Group B)
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16.1
27.2

9.4
3.6

19.1
4.0

9.4

8.4
2.8

2.2

4.6

3.5

TMD
16.2

9.6

9.4

5.0
4.1

3.7

2.1

4.7

F
10.2

7.6

6.8

5.8
2.8

2.5

4.1

3.7

VA
7.4

1.8

9.2

4.8
4.2

5.6

3.2

3.3

TA
4.9

3.4

5.8

6.2

FI
7.2

2.2

5.6

4.2
SD

4.1

4.6

SD
AVE

DD
2.9

2.2
3.9

SD
AVE

CB
5.2

17.6
17.6

3.7

16.2
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3.2.3 Trends in Group C (Group between eight to eleven days after the start of the
menstrual period)
In Group C, all evaluation scales tended to decrease after watching compared to before watching both programs I and II, but there was no significant difference in program
I. On the other hand, in program II, a significant decrease was observed in [ConfusionBewilderment (CB)] and [Fatigue-Inertia (FI)], while [Vigor-Activity (VA)] tended to
decrease significantly. Table 7 and Figs. 14-15 show the results.
Table 7. Comparison of POMS2 Before and After (Group C: Program I, II)
Planetarium Program

Group
Berfore

ProgramⅠ
(Group C)
After

Berfore
ProgramⅡ
(Group C)
After

AH
4.2

AVE

3.5

SD
0.8

AVE

2.6

0.0

2.0

2.7

3.7

2.9

3.3

1.8

Fig. 15 Comparison of POMS2 before and after Program II (Group C)

5.1
4.3

8.0

Fig. 14 Comparison of POMS2 before and after Program I (Group C)
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11.9
7.8

10.1

4.3
0.5

4.0

5.5

2.0

TMD
22.0

10.2

8.6

0.3
1.4

5.0

3.5

1.9

F
10.8

7.2

2.1

1.0
0.5

4.6

2.9

1.6

VA
8.4

4.0

4.0

0.6
0.3

3.3

1.3

1.5

TA
8.0

4.6

1.9

0.1

FI
8.0

2.2

2.3

0.0
SD

3.9

3.5

SD
AVE

DD
3.6

3.4
1.6

SD
AVE

CB
6.6

10.1
-2.3

3.4

2.4
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4

Discussion

The differences in the relaxation effect of planetarium watching for the three groups
classified according to menstrual cycle were considered based on the analysis results
of a quantitative evaluation index (body surface temperature, LF/HF) and a subjective
evaluation index (POMS2).
4.1 Differences in the relaxation effect for 3 Groups
Both Physiological and Psychological responses showed different characteristics for
each of the groups: Group A, Group B, and Group C.
First, in Physiological responses, regarding Body surface temperature, the temperature increases of Group A tended to be significantly higher between SCENE1 and
SCENE2. On the other hand, Group C showed a moderate upward trend. Regarding
LF/HF, Group A showed a lower LF / HF and lower standard deviation during planetarium watching as compared with other groups. In addition, in SCENE1, the three
groups showed different characteristics.
Generally, the lower the LF / HF value brings a feeling of relaxation. Moreover, the
LF/HF value tends to be low at rest and tends to be lower during sleep than when waking [17]. Therefore, the trend of Group A suggest that participants of this group might
have the most relaxing effect and keep a relaxed condition during each program. We
considered that one of the reasons Group A had maintained low HF / LF value was that
they have watched the planetarium with their seats reclining. On the other hand, LF/HF
becomes higher when concentrated, besides when in a stress state. From the trends of
Group C, we considered that participants of this group had a large variation in the effects on planetarium watching and might have concentrated on the program content.
Then, the results of Psychological responses also suggest similar results to Physiological responses. From the results of POMS2, Group A had the largest number of subscales with significant differences, while the number of subscales with significant differences in the order of Group B and Group C decreased. In addition, the POMS2 results showed different characteristics of each group. In Group A, [Confusion-Bewilderment (CB)] was significantly decreased both programs I and Ⅱ, whereas in Group B,
[Anger-Hostility (AH)] was significantly decreased. These results suggested the mood
changes brought about by planetarium watching might differ depending on the menstrual period.
Furthermore, the two planetarium programs used in this study both added the concept
of healing, however, POMS2 results suggest that all groups feel relaxation effects in
Program II than in Program I.
From the results above, in comparison to the three groups, it is evident that planetarium watching has more relaxation effects for premenstrual women, and has a certain
degree of relaxation effects for women during menstruation, and limited relaxation effects for women during other periods. The relaxation effect of each group is described
below.
4.2

Effectiveness Verification in Group A (Group between one to ten days before
the start of the menstrual period)

The rapid increase in body surface temperature and the low tendency in LF/HF for
Group A in both programs I and II suggest that there is an immediate relaxation effect
for women in this period.
In addition, for this group, the subjective evaluation results using POM2 are: after
planetarium watching of either program, significant decreases were observed in the
14
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overall mood assessment [TMD score], except for negative emotions [Confusion-Bewilderment (CB)] and [Tension-Anxiety (TA)]. In Program II, significant decreases
were also observed in [Depression-Depression (DD)], [Fatigue-Inertia (FI)], and
[Vigor-Activity (VA)]. These results suggest that Group A feels more relaxed than other
groups.
4.3

Effectiveness Verification in Group B (Group between the first and seventh
day of the menstrual period)

Group B showed a significant increase in body surface temperature from the start to the
end of the planetarium watching in both Programs I and II, but the increased timing
varied depending on the program. In addition, from the subjective evaluation results
using POMS2, while significant decreases in [Anger-Hostility (AH)], [Tension-Anxiety (TA)] and the [TMD score] between before and after watching either of the two
planetarium programs were observed.
Furthermore, a decreasing trend in positive emotion [Vigor-Activity (VA)] was observed in Program Ⅱ. It is possible that these results were brought by the experimental
environment that participant could rest for a certain period of time while watching a
planetarium program at night of the end of work.
In program II, LF/HF had a tendency to decreasing trend from the start of the program to the end. These results suggest that a constant relaxation effect can be achieved
even during menstruation.
4.4

Effectiveness Verification in Group C (Group between eight to eleven days
after the start of the menstrual period)

In Group C, the results of the subjective evaluation using POMS2 showed a tendency
for body surface temperature to increase approximately between the start and end of
the planetarium watching in both Programs I and II. Aside from the significant decreases in [Confusion-Bewilderment (CB)] and [Fatigue-Inertia (FI)] after program II,
a significant decrease was also observed in [Vigor-Activity (VA)]. Meanwhile, LF/HF
values varied widely in Group C, which suggests that LF/HF may vary greatly from
person to person compared to other groups.
These results suggest that, although it is possible to obtain relaxation effects based on
the results of the subjective evaluation for the women in this group, the effect may vary
from person to person.

5

Conclusion

The purpose of this study is to clarify the difference in relaxation effects depending on
the menstrual cycle of working women during watching the planetarium after work.
We used two different planetarium programs to verify these effects in three groups
classified by the menstrual cycle. The results were that premenstrual women showed a
rapid increase in body surface temperature during program watching, regardless of program structure. In addition, from the POM2 analysis results, there were significant decreases in the Confusion-Bewilderment, Tension-Anxiety, and TMD score after planetarium watching, which revealed that women in this particular period can obtain relaxation effects from the planetarium program.
Meanwhile, menstruating women can be obtained some relaxation effect by planetarium watching. In contrast, the effects obtained by women who are in periods other than
menstruation may vary from person to person.
15
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In the future, based on this result, we will continue to examine the effects of planetarium watching to provide relaxation methods to support women suffering from premenstrual syndrome. Moreover, to alleviate the symptoms that working women experience
before menstruation, we also wish to contribute to improving women’s QOL by aiming
to provide information and develop services on relaxation methods that can be used in
various situations such as when they are at home, working, resting, or on their way
home.

References
1.

2.

3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

14.
15.
16.
17.

Ministry of Economy, Trade and Industry：Women's health initiatives in Health and
Productivity management, 2018，
http://www.meti.go.jp/policy/mono_info_service/healthcare/downloadfiles/josei-kenkou.pdf
Ministry of Economy, Trade and Industry：H29(FY2017) Survey Report on Promoting the
Creation of a Healthy Life Extension Industry (Promotion of Health and Productivity Management Promotion and Environmental Improvement Business), 4.2 Survey on Actual Conditions of Working Women's Health Promotion, 2018，
http://www.meti.go.jp/meti_lib/report/H29FY/000240.pdf
Watanabe, K., Toda, M., Nishiumi, H., Okada, K., & Okamura, Y. “Health care analysis of
physical stress and personal lifestyle, as socio-medical backgrounds, in reproductive-age
women with premenstrual syndrome”, Maternal health 52(4), 437-443 (2012)
Oshikawa, S., “Stress management – practical selfcare” (Haruyoshi Yamamoto supervised)
Shinkoh Igaku Shuppansha, pp.69-74. (2019)
Itao, K., Komazawa, M., & Kobayashi, H. “A Study into Blood Flow, Heart Rate Variability,
and Body Surface Temperature While Listening to Music”, Health, 10, 181-188 (2018)
Tsujiura, Y., & Toyoda, K. “Physical and Mental Reactions to Forest Relaxation Video”,
Japanese Journal of Hygiene 68(3), 175–188 (2013)
Sato, S., Watanabe, S., Yanagimoto, K., & Shishido, M. “Effect of auditory and olfactory
stimulation on prefrontal cortex for stress alleviation” Studies in Science and Technology
6(1), 25-30 (2017)
Iha, H., Kinjo, M., & Sunagawa, Y. “A pilot study of physiological and psychological effects
of footbath with aromatherapy on female college students”, Japan Society of Psychosomatic
Obsterocs and Gynecology 12(1-2), 336-345 (2007)
Ejiri, A., & Ishigami, A. “Healing Content of Planetarium Program”,
KonicaMinolta Tecnology Report Vol.16, 147-151 (2019)
Ejiri, A., Komazawa, M., & Kasamatsu, K. “Difference in Relaxation Effect of Planetarium
Depending on Women’s Menstrual Cycle” ，Japan Human Factors and Ergonomics, 27th
System Conference (2019)
Konica Minolta, Inc. Konica Minolta Planetarium “TENKU” in TOKYO SKY TREE
TOWN®，https://planetarium.konicaminolta.jp/tenku/
Union Tool Co., Ltd. “Wearable Heart Rate Sensor WHS-1”,
htteps://uniontool.co.jp/product/sensor/index_020101.html
Task Force of the European Society of Cardiology and the North American Society of Pacing and Electrophysiology. (1996). Heart rate variability: standards of measurement， physiological interpretation， and clinical use. Circulation, 93, 1043-1065.
Kato, K. “Properties of Pleasure Using Hot Back-Compresses: Changes in Pleasure-Displeasure and Autonomic Nerve Activity after the Uchida-Kraepelin Stress Test”, Japanese
Journal of Nursing Art and Science, 9(2), 4–13 (2010)
Nitta, N., Aso, Y., & Kawabata, K. “A Comparison of the Effect of Nursing Care Using
Footbath, Foot Massage and Foot Massage Combined with Footbath for Relaxation”, Journal of Japan Academy of Nursing Science, 22(3), 55-63 (2002)
Heuchert, J.P., & McNair, D.M. Translated by Kazuhito Yokoyama, Kazuhisa Watanabe Cooperation: POMS 2 Japanese manual, KANEKOSHOBO (2015)
Itao, K., Komazawa, M., Luo, Z., & Kobayashi, H. “Long-Term Monitoring and Analysis
of Age-Related Changes on Autonomic Nervous Function”, Health, 9, 323-344 (2017)

16

