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Abstract: The study aimed to assess the relationship between andropause, or male menopause, and
work functioning in aging Japanese male workers. A cross-sectional study was conducted on 561
male employees from two Japanese companies. We measured andropause symptoms using the Ag-
ing Male’s Symptoms (AMS) scale, and work functioning impairment using the Work Functioning
Impairment Scale (WFun). The data were analyzed using Poisson regression with robust variance
to estimate the relationship between andropause severity and work functioning impairment. The
findings indicated a significant association between severe symptoms of andropause and increased
work functioning impairment among male workers. Higher AMS scores, reflecting more severe
symptoms, correlated with greater work functioning impairment, particularly with regard to
physical and psychological health issues, such as muscle weakness and depressive symptoms. This
study highlights the need for workplace health programs that include middle-aged and older male
workers to address and manage symptoms of andropause. Further, it emphasizes the importance
of recognizing andropause as a significant health issue that can adversely affect work performance
and productivity. Future studies should incorporate the measurement of testosterone to ensure the
more accurate assessment of andropause and its impact on work functioning.

Key words: Male menopause, Late-onset hypogonadism (LOH) syndrome, Presenteeism, Observational
study, Japan
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with andropause include decreased energy levels, sleep
disturbances, emotional instability, poor concentration, de-
creased muscle strength, and decreased libido. Symptoms
that are primarily due to age-related androgen reduction
are referred to as late-onset hypogonadism (LOH)3). The
prevalence of symptomatic LOH was reported to be 2.1%
to 5.7% in men aged under 70 yr?. However, the etiology
of andropause is complex; in particular, the symptoms are
often nonspecific and may not always be caused by low
androgen levels® ©).

Andropause among male workers has received increas-
ing attention, particularly in Japan, where the decrease
in the number and ratio of young adults and aging of the
population have led to an increase in middle-aged and
older male workers. Indeed, while 48% of male workers
in Japan were aged 50 yr or older in 2013, this had risen
to 55% by 20237). Aging affects the health and work
participation of working aging men. The quality of life of
aging men is affected by andropause®. In certain sectors,
physical and muscular prowess among male employees
continues to be a critical factor in production processes.
Maintaining the mental health of aging workers is also
essential for making use of their wealth of knowledge and
experience. The severity of andropause is associated with
an increased need for sick leave® %,

To date, however, andropause had been understood as a
natural phenomenon associated with aging, and proactive
measures to ameliorate its adverse impact have typically
not been taken. Additionally, because of the stigma at-
tached to it, many aging men do not address andropause
aggressively, such as by seeking diagnosis or treatment.
In a previous survey, the percentage of Japanese men who
had visited a hospital for andropause was less than 0.2%,
even for the largest group, those aged 55-59'V. Lack of
public awareness, including in the workplace, has led to
missed opportunities to improve the health and productiv-
ity of older men of working age.

Andropause can significantly impair work performance
by affecting the health and work functioning of male
workers. Work functioning impairment refers to a state
in which the worker’s health condition is not sufficient to
carry out the tasks assigned to them'?. Work functioning
impairment often leads to presenteeism, namely productiv-
ity loss due to poor health condition'®). To date, it has been
shown that various diseases or conditions such as depres-
sion, chronic pain, insomnia, and more are related to work
functioning impairment'*'®. Furthermore, work function-
ing impairment are related to occupational safety, such as
near misses and traffic accidents'”'®. A range of examples
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of work functioning impairment related to andropause can
be cited: decreased muscle strength due to andropause can
make physical work more difficult; sleep problems can
exacerbate the challenges which typically accompany shift
work; and mental health problems can diminish the work-
ing ability of workers by reducing their concentration and
motivation. Despite these important health and workplace
effects in aging men, however, few studies have examined
andropause in the workplace or its relationship with work
functioning.

We hypothesized that middle-aged and older workers
with andropause symptoms experience work functioning
impairment. Although the association of various health
conditions and work functioning impairment has been in-
vestigated, the relationship between andropause and work
functioning impairment remains largely unexplored.

Here, we investigated the connection between andro-
pause and work functioning impairment.

Methods

The study was conducted under a cross-sectional design
in October 2023 among employees of two Japanese cor-
porations. The first site involved Company A, a general
chemical firm in Japan, where approximately 160 male
employees from all age groups in one of the office depart-
ments were invited to participate via the company intranet
from October 18 to October 31, 2023. The second site,
Company B, was a consumer goods chemical manufac-
turer in Japan with 6,778 male employees aged 40 yr and
above across 11 sites. In October 2023, the study was ad-
vertised through the company intranet and email to those
aged 40 yr and older. Participants voluntarily completed a
web-based self-administered questionnaire. The study was
approved by the Ethics Committee of the University of
Occupational and Environmental Health, Japan (approval
numbers ER23-007 and ER23-008).

Assessment of symptoms about andropause

Andropause symptoms were assessed using the Aging
Male’s Symptoms (AMS) scale, which has three subscales
for physical, psychiatric, and sexual symptoms. The AMS
scale has been validated as internally consistent, structur-
ally sound, and responsive to testosterone replacement
therapy'® 2.

Questionnaires asking about symptoms of andropause,
such as the AMS and the Androgen Deficiency in the Ag-
ing Male (ADAM) questionnaire>®, have been shown to
have low specificity for LOH with an actual decrease in
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testosterone>> 2%

, and the European Association of Urol-
ogy consequently discourages their use in screening for
LOHY. Our assessment of symptoms about andropause
relies on only AMS questionnaire, that could be insuf-
ficient identification andropause or LOH specifically. In
contrast, a study by the European Male Aging Study group
found that the presence of sexual symptoms such as erec-
tile dysfunction, decreased sexual thinking, and decreased
morning erection was significantly associated with serum
total or free testosterone levels®”. Akehi et al. reported
that a total score of 10 or higher on specific AMS items
was significantly associated with measures of total, free,
calculated free, and calculated bioavailable testosterone.
These four specific items, known as the “selective score”,
included a decrease in muscular strength (No. 10), a de-
crease in the ability to perform sexually or its frequency
(No. 15), a decrease in the number of morning erections
(No. 16), and a decrease in sexual desire/libido (No. 17)*Y.

The classifications of the total and subscale scores were
determined based on these results. Total score for andro-
pause symptoms was categorized as follows: none (17-26),
mild (27-36), moderate (37—49), and severe (50-75).
Due to insufficient sample size, the “none” and “mild”
categories for three subscales were combined. Physical
symptoms were classified as none or mild (7-12), moder-
ate (13—18), and severe (19-32). Psychiatric symptoms
were classified as none or mild (5-8), moderate (9—12),
and severe (13-21). For sexual function symptoms, the
severe category had a range of points (11-24), while the
other categories were none or mild (5—7) and moderate
(8-10). The selective score was classified as <10 and >10
points.

Assessment of Work functioning impairment and other
covariates

Work functioning impairment was evaluated using
the Work Functioning Impairment Scale (WFun)'?.
Developed based on the Rasch model, this self-reported
measure of work functioning impairment has been vali-
dated by the Consensus-based Standards for the Selection
of Health Measurement Instruments (COSMIN) and has
demonstrated convergent validity and responsiveness
with the severity of conditions such as pain, rheumatism,
and depression, among others'* !> 2. The WFun scale
comprises seven questions (“I haven’t been able to behave

29 <

socially”,” I haven’t been able to maintain the quality
of my work”, “I have had trouble thinking clearly”, “I
have taken more rests during my work”, “I have felt that
my work isn’t going well”, “I haven’t been able to make

rational decisions”, and “I haven’t been proactive about

my work”) with a maximum score of 35. A cut-off score
of 21 or higher, indicating moderate or severe impairment
of work functioning, was established based on studies that
correlated occupational health nurse interviews with the
impact of health issues on work performance’®.

We collected additional covariates, including age (cat-
egorized as 4049, 50-59, 60, and over), job type (mainly
desk work, jobs mainly involving interpersonal communi-
cation, and mainly physical work), smoking status (current
or not), alcohol intake (almost never, less than 1day per
week, 2-3 d per week, 4-5 d per week, 67 d per week).
Categorical data on company type were also obtained.
Working days per week and working hours per day were
recorded as continuous variables.

Statistics

The questionnaire was web-based and missing values
were not permitted, except with regard to the AMS score;
this was due to the inclusion of questions on sexual func-
tion, for which responses were made optional. However,
the number of respondents with missing values was small,
and we consequently excluded participants with missing
AMS scores.

We used the AMS total score, subscales, and selective
score as exposure factors and moderate or greater work
functioning impairment (WFun score >21) as the outcome.
We conducted Poisson regression with robust variance to
determine the prevalence ratio (PR) for work functioning
impairment. Preliminary analyses showed no significant
heterogeneity for company type in the association between
AMS and work functioning impairment. We used age
group, job type, smoking status, alcohol intake, company
type, working days per week, and working hours per day
as covariates in the multivariable analyses, in addition to
univariable analyses. Sensitivity analysis was conducted
using general linear regression, with the outcome as a
continuous value of the WFun total score and the exposure
as a dummy variable for each category of the AMS or a
continuous value of the score for each category. All analy-
ses were performed using Stata (Stata Statistical Software
release 17. 0; StataCorp LLC, College Station, TX, USA),
with a p-value of less than 0.05 considered to indicate
statistical significance.

Results

Figure 1 shows the participant flowchart. The 607
respondents consisted of 85 individuals (53%) from Com-
pany A and 522 (8%) from Company B. After exclusion
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Included in the analysis
(N=561)

Fig. 1.

of those aged under 40 yr (n=17) and those with missing
AMS scores (n=29), 561 were included in the analysis.

Table 1 shows the characteristics of the participants.
Most respondents were aged 50-59 and desk workers.
Median workweek was five days and median workday was
eight hours, which is the standard workday for full-time
workers in Japan.

Figure 2 shows the distribution of WFun scores by AMS
total score. Higher AMS severity was associated with
higher WFun scores, with few individuals in the “none”
severity group having moderate or severe work function-
ing impairment.

Table 2 shows the association between AMS total
score, subscales and selective scores and work function-
ing impairment. For all scores except the sexual subscale,
prevalence ratios were significantly higher compared to
the “none” or “mild” severity group. The sexual subscale
was statistically significant in the severe group (PR: 4.45,
95% CI: 2.06-9.61). All scales showed a significant trend
at the p<0.001 level.

> (n=17)
Aging Male's Symptoms
scale missing
(n=29)

Flow chart of participants in the study.

Discussion

This cross-sectional study of male workers aged 40 and
older in two Japanese companies identified an association
between andropause severity (AMS) and work functioning
impairment (WFun). The sensitivity analysis using general
linear regression showed similar result (Appendix Table). To
our knowledge, this is the first study to measure andropause
symptoms and work functioning impairment in companies.

Results showed that physical symptoms related to
andropause were associated with work functioning im-
pairment. Andropause symptoms can be classified into
three categories: physical, psychological, and sexual.
The physical symptoms, which include fatigue, muscle
weakness, joint pain, and sleep disturbances, lead to a
reduction in energy and endurance and thereby negatively
affect productivity, particularly in physically demanding
tasks. For instance, fatigue and muscle weakness have a
direct effect on performance in work environments that
require heavy lifting or prolonged standing. Additionally,
sleep disturbances result in poor concentration and fatigue,
leading to a decline in efficiency and an increase in work
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Table 1. Participants characteristics

Aging Male’s Symptoms Scale

Total
N=561 17-26 27-36 3749 50-75
n=223 n=230 n=80 n=28
Age class (yr)
4049 122 (21.7%) 59 (26.5%) 43 (18.7%) 16 (20.0%) 4 (14.3%)
50-59 321 (57.2%) 122 (54.7%) 133 (57.8%) 49 (61.3%) 17 (60.7%)
over 60 years 118 (21.0%) 42 (18.8%) 54 (23.5%) 15 (18.8%) 7 (25.0%)
Smoking, current 117 (20.9%) 51(22.9%) 46 (20.0%) 15 (18.8%) 5(17.9%)
Alcohol intake
almost never 146 (26.0%) 54 (24.2%) 67 (29.1%) 16 (20.0%) 9(32.1%)
less than 1 day per week 84 (15.0%) 33 (14.8%) 34 (14.8%) 12 (15.0%) 5(17.9%)
2-3 days per week 94 (16.8%) 38 (17.0%) 38 (16.5%) 15 (18.8%) 3 (10.7%)
4-5 days per week 52 (9.3%) 21 (9.4%) 22 (19.6%) 8 (10.0%) 1(3.6%)
6-7 days per week 185 (33.0%) 77 (34.5%) 69 (30.0%) 29 (36.2%) 10 (35.7%)
Job type
Mainly desk work 400 (71.3%) 150 (67.3%) 168 (73.0%) 64 (80.0%) 18 (64.3%)
Jobs mainly involving interpersonal communication 107 (19.1%) 53 (23.8%) 40 (17.4%) 9 (11.2%) 5(17.9%)
Mainly physical work 54 (9.6%) 20 (9.0%) 22 (19.6%) 7 ( 8.8%) 5(17.9%)
Company
A 64 (11.4%) 22 (9.9%) 29 (12.6%) 9 (11.2%) 4 (14.3%)
B 497 (88.6%) 201 (90.1%) 201 (87.4%) 71 (88.8%) 24 (85.7%)
Workday per week, median (IQR) 5(5-5) 5(5-5) 5(5-5) 5(5-5) 5(5-5)
Workhour per day, median (IQR) 8(8-9) 8(8-9) 8 (8-8) 8(8-9) 8(8-8)
IQR: interquartile range.
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Aging Male's Symptoms Scale score

Fig.2. Distribution of Work Functioning Impairment Scale scores by Aging Male’s Symptoms Scale total score.

errors, ultimately reducing productivity. By introducing a  that the workload is not too much for all workers, includ-
flexible working hours system for fatigue and providing  ing those with reduced muscle strength, it can be possible
mechanical support and ergonomic measures to ensure  to alleviate impact of physical symptoms to work.
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Table 2. Association between AMS score and work functioning impairment
Number Work
ofeach  functioning Univariable Multivariable*
Variable category  impairment
o Prevalence  95% Confidence Prevalence  95% Confidence
n % . p-value . p-value
ratio Interval ratio Interval
Aging Male’s Symptoms Scale (AMS)
17-26 223 1 reference <0.001F  reference <0.001}
27-36 230 10 7.43 2.26 24.43 0.001 7.38 2.23 24.34 0.001
37-49 80 28 20.44 6.28 66.52  <0.001 18.90 5.77 61.85 <0.001
50-75 28 75 55.75 17.74 17521 <0.001 59.64 19.00 187.25 <0.001
AMS Subscales
Physical
7-12 297 4 reference <0.0011  reference <0.001}
13-18 213 14 3.80 1.95 742  <0.001 3.45 1.76 6.75 <0.001
19-32 51 55 14.82 7.88 27.88 <0.001 14.30 7.55 27.10  <0.001
Psychological
5-8 417 5 reference <0.0011  reference <0.001F
9-12 112 21 3.89 2.25 6.72  <0.001 3.71 2.14 6.44  <0.001
13-21 32 75 12.22 9.03 2238 <0.001 14.92 9.19 2423 <0.001
Sexual
5-7 151 5 reference <0.0011  reference <0.001F
8-10 192 9 1.91 0.81 4.49 0.138 1.95 0.83 4.57 0.124
11-24 218 21 445 2.06 9.61 <0.001 4.67 2.18 10.01  <0.001
AMS Selective score §
4-9 366 7 reference <0.001 reference <0.001
10-20 195 22 2.92 1.86 459 <0.001 2.96 1.90 4.62 <0.001

WFun: The Work Functioning Impairment Scale.

*adjusted for age, smoking status, alcohol intake, job type, company, workday per week, workhour per day.

fp for trend.

tdecrease in muscular strength (No. 10), decrease in the ability to perform sexually or its frequency (No. 15), decrease in the number of morning erections

(No. 16), and decrease in sexual desire/libido (No. 17).

Our study also demonstrated a connection between psy-
chological symptoms of andropause, such as depression,
anxiety and poor concentration, and work functioning
impairment. Previous studies indicated that low testos-
terone levels are associated with depressive symptoms>".
Psychological symptoms including depression are major
causes of work functioning impairment'* '* 32 Depres-
sion and anxiety may lead to decreased motivation, reluc-
tance to tackle new tasks, and a loss of interest in assigned
tasks. Irritability and emotional instability may also affect
workplace relationships and indirectly affect team perfor-
mance and duties.

Further, our study proposes that sexual dysfunction,
including reduced sex drive and erectile dysfunction, may
also have an indirect impact on work productivity. This
could be potentially explained by psychological impacts
including a lack of enthusiasm and self-efficacy. Although
there are lack of study investigating the mechanisms

between sexual dysfunction and work motivation directly,
sexual dysfunction has a significant impact on men’s
quality of life as it can result in decreased self-esteem and
increased stress in partner relationships®>. As a result,
sexual dysfunction may lead to a reduction in work moti-
vation and engagement. Lack of work enthusiasm and low
self-efficacy have been shown to be associated with pre-
senteeism and decreased productivity®*>%. Patients with
erectile dysfunction experience depressive symptoms, and
both are interrelated and form a downward spiral3 D,

This study reveals previously unnoted social repercus-
sions of andropause. Sixty percent of the participants
exhibited mild to severe symptoms of andropause. Unfor-
tunately, however, both workers and healthcare providers
frequently fail to adequately identify the presence or
effects of the andropause, with a consequent potential for
delay in addressing symptoms and obtaining care. This can
in turn lead to diminished productivity in the workplace.
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It is therefore crucial to acknowledge the influence of
andropause and implement measures, such as andropause
screening programs in the workplace. Further, employees
should be offered exercise programs for all employees
including older male workers, to enhance their healthy
lifestyles®® ). Arranging working schedules can be con-
sidered especially shift workers or those with sleep disor-
ders with andropause to make it easier for them to manage
their symptoms themselves*” *". Some studies reported
work related factors such as job type and job demands can
affects testosterone levels or andropause symptoms“z*‘s).
Use of Employee Assistance Programs (EAPs) and occu-
pational health professionals will be effective in enhancing
the consultation system for work-related problems and in
diagnosis and treatment.

This study has several limitations. First, completion of
the questionnaire was voluntary and the response rate was
low. The participants might accordingly have been more
interested in or have experience of andropause symptoms
or work functioning impairment. Second, the study was
conducted in two large Japanese companies, and the
sample was not representative of the Japanese workforce.
However, the similar results obtained across the two
companies support the homogeneity of the findings. Third,
AMS screening has low specificity and does not exclude
patients with mood disorders like depression, which might
be confused with andropause*®. We referred to previous
studies to confirm the association of questionnaire items
with actual testosterone concentrations. Future studies
should include objective indices like testosterone measure-
ment. Fourth, our analysis did not include some unmeasured
potential confounders, such as history of chronic disease
or work-related stress, which have an uncertain effect on
the result. Last, the study design is cross-sectional and this
study cannot determine causal relationship.

Conclusions

In this study using a cross-sectional design, we show
that Japanese workers with severe andropause symptoms
exhibited a higher prevalence of work functioning impair-
ment. Validation of these findings requires additional
research in diverse populations and the incorporation of
testosterone measurement.
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Appendix Table. Association between AMS score and WFun score

WEFun score Univariable Multivariable*
Variable Mean (Stan- . 95% . 95%
dard Error) Coefficient Confidence p-value Coefficient Confidence p-value
Interval Interval
Aging Male’s Symptoms Scale (AMS)  13.1(0.24) 0.36 0.32 0.40 <0.001% 0.37 0.33 0.41 <0.001%
17-26 10.1 (0.23)  reference reference
27-36 13.5(0.33) 3.35 2.47 423  <0.001 3.42 2.56 428 <0.001
3749 16.9 (0.71) 6.78 5.56 8.00 <0.001 6.85 5.65 8.04 <0.001
50-75 23.4 (1.05) 13.23 11.35 15.10 <0.001 13.53 11.70 15.36  <0.001
AMS Subscales
Physical 0.78 0.69 0.87 <0.001% 0.77 0.68 0.86 <0.001
7-12 10.8 (0.25)  reference reference
13-18 14.6 (0.36) 3.85 2.97 472  <0.001 3.68 2.81 4.55 <0.001
19-32 20.7 (0.98) 9.90 8.42 11.37  <0.001 9.85 8.39 1130 <0.001
Psychological 1.20 1.07 132 <0.001% 1.18 1.06 1.31  <0.001%
5-8 11.5(0.23)  reference reference
9-12 16.4 (0.51) 4.90 3.88 591 <0.001 4.73 371 574 <0.001
13-21 23.2(1.03) 11.73 9.99 13.48 <0.001 11.80 10.06 13.53  <0.001
Sexual 0.46 0.34 0.58  <0.001% 0.52 0.40 0.64 <0.001%
5-7 11.2(0.39)  reference reference
8-10 13.0 (0.37) 1.81 0.61 3.01 0.003 2.02 0.82 3.21 0.001
1124 14.7 (0.44) 3.50 2.34 4.67 <0.001 391 2.74 5.09 <0.001
AMS Selective score 0.52 0.38 0.65 <0.001% 0.57 0.44 0.71  <0.001%
4-9 12.3(0.26)  reference reference
10-20 14.7 (0.48) 2.44 1.45 343  <0.001 2.67 1.68 3.65 <0.001

WFun: The Work Functioning Impairment Scale.

*adjusted for age, smoking status, alcohol intake, job type, company, workday per week, workhour per day.

fdecrease in muscular strength (No. 10), decrease in the ability to perform sexually or its frequency (No. 15), decrease in the number of morning erections
(No. 16), and decrease in sexual desire/libido (No. 17).

fp for trend, and the change in the WFun total score for 1 point increase in the each AMS score.
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Abstract

Objective: This study explored the association between symptoms of male menopause and

presenteeism among middle-aged men in Japan.

Methods: We conducted a cross-sectional survey among 3,795 men aged 40 to 59 years who were
in current employment in Japan. Male menopause symptoms were assessed using the Aging Male
Symptoms (AMS) scale. Presenteeism was measured with the Work Functioning Impairment

Scale (WFun). Poisson regression analysis was conducted.

Results: The prevalence of presenteeism increased with increasing total AMS scale score (p for
trend <0.001). Severe AMS scale group showed prevalence ratio of 11.81 (95% confidence
interval: 9.45-14.74) compared to no symptoms group. Each subscale demonstrated a

dose-response relationship when evaluated independently.

Conclusions: We identified a strong association between male menopause symptoms and
presenteeism. Addressing these symptoms, particularly the psychological and physical symptoms,

in the workplace could reduce presenteeism.

Keywords: male menopause symptoms, presenteeism, occupational health, Japan, workers’

health
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Learning Outcomes
After completing this educational activity, the learner will be better able to:
e Comprehend the condition of male menopause symptoms.
e Discuss the impact of male menopause on presenteeism.
e Acknowledge the significance of addressing male menopause within the context of

presenteeism.
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Introduction

Male menopause, also known as andropause, is a condition characterized by various
physical and mental disturbances that typically occur in middle-aged and older men®. The
prevalence of male menopause is reported to be 1.5% among men in their 40s and 1.7% among
men in their 50s°. The onset of male menopause is associated with factors such as aging, stress, and
a decline in the secretion of male hormones®. This condition can affect men physically, mentally,
and sexually®. Physical symptoms include fatigue, hot flashes, dizziness, headaches, and muscle
pain. Mental symptoms include depressive mood, reduced concentration, insomnia, anxiety, and
cognitive impairment. Sexual symptoms include decreased libido and erectile dysfunction. These

male menopause-induced symptoms have been reported to lower quality of life.

In recent years, attention has been drawn to the impact of male menopause on work
performance. Middle age is a critical period in a worker's career, and physical and mental
disturbances during this time can hinder work. This paper will discuss the disruptions caused by
male menopause symptoms, focusing on physical, mental, and sexual aspects. Physical symptoms,
such as decreased muscle strength and muscle pain, characteristic of male menopause, can directly
affect work efficiency by making previously manageable tasks difficult. Mental symptoms, such
as depressive mood, can impact work motivation, and reduced concentration can directly affect
productivity. Additionally, irritability can strain interpersonal relationships. Sexual symptoms,
explained by a decrease in testosterone, are also significant as testosterone is associated with

vitality, and a decrease can lead to reduced vitality and sexual dysfunction®.

Through these symptoms, male menopause has the potential to influence work

participation, work function, and overall work performance. Working while experiencing health

6

Copyright © 2024 American College of Occupational and Environmental Medicine. Unauthorized reproduction of this article is prohibited.



issues is referred to as presenteeism’. Major symptoms leading to presenteeism include pain,
mental health issues, and sleep problems, all of which are associated with male menopause® *°.
Presenteeism is detrimental to both individual workers and organizations. Workers experiencing
presenteeism are more likely to delay treatment, experience symptom exacerbation, and face
mismatches between health and job demands, leading to reduced working hours and changes in job
duties. These factors ultimately increase the risk of taking leave or becoming unemployed. For
organizations, employee presenteeism can result in decreased productivity, deteriorating

workplace morale, and a decline in organizational discipline.

However, the actual status of male menopause in working men and the extent to which it
affects work, including presenteeism, remain largely unknown. Male menopause often goes
undiagnosed because its symptoms are subtle and men may not perceive the need for medical
consultation. Patients may visit different specialists, such as psychiatrists or endocrinologists,
under different diagnoses due to the diverse range of symptoms. For example, given the known
association between the severity of male menopause and depression, men may consult
psychiatrists for depression when they are actually experiencing male menopause®!. Additionally,
the inclusion of sexual symptoms makes it difficult for men to seek medical advice, posing a
barrier to hospital visits. Moreover, sexual dysfunction has not been widely recognized as a health

issue that should be addressed in occupational health strategies.

The critical importance of research on male menopause among Japanese workers is
highlighted by the aging of Japan's workforce. About 55% of Japan's labor force is male, and
approximately 55.8% of this population is aged 45 and above?. Elucidating the impact of male

menopause on presenteeism among this significant portion of the workforce is socially important.
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However, research clarifying this relationship is lacking.

The purpose of this study was to investigate the relationship between the symptoms of

male menopause and presenteeism and to clarify the connection between them.

Methods

Study Design and Participants

This study was conducted under a cross-sectional design which targeted middle-aged men
in Japan using an online self-administered questionnaire. An internet marketing company, Cross
Marketing Inc. (Tokyo, Japan), was contracted to send invitation emails to panel monitors
registered with the company. Eligibility criteria included men aged 40 to 59 years who were in
current employment. The survey was conducted in September 2022. Participation was solicited
until a total of 4,000 responses were obtained. After exclusion of 205 invitees who declined
participation, the remaining 3,795 were included in the analysis. This study was approved by the
Ethics Committee of the University of Occupational and Environmental Health, Japan (Approval
number: R4-008). The Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE) guideline for cross-sectional studies was used to prepare this report (see Table,
Supplemental Digital Content 1, which is a STROBE checklist of this report,

http://links.lww.com/JOM/B786).

Assessment of Male Menopause Symptoms

Male menopause symptoms were evaluated using the Aging Males' Symptoms (AMS)
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scale*. AMS scale is a 17-item self-administered questionnaire designed to assess symptoms
related to male menopause®. It includes three subscales: psychological symptoms, somatic
symptoms, and sexual function. The AMS scale has been translated into multiple languages and is
widely used internationally as a reliable assessment tool. Its validity has been thoroughly
established, making it valuable for cross-cultural symptom comparisons'®. Based on the total
score, menopause symptoms were classified as none (17-26), mild (27-36), moderate (37-49), and
severe (=50). Additionally, the severity classification for the three subscales (psychological,
somatic, and sexual symptoms) was based on Heinemann's criteria, namely psychological: none
(<5), mild (6-8), moderate (9-12), and severe (>13); somatic: none (<8), mild (9-12), moderate

(13-18), and severe (>19); and sexual, none (<5), mild (6-7), moderate (8-10), and severe (>11).

Assessment of Presenteeism

Presenteeism was assessed using the Work Functioning Impairment Scale (WFun)™.
WFun comprises seven items, such as "l could not work carefully,” and is a validated and reliable
measure of work functioning impairment developed in accordance with COSMIN guidelines. This
tool provides a straightforward and reliable method for evaluating presenteeism, with
well-established validity'®. The total WFun score ranges from 7 to 35; in this study, participants
with a score of 21 or higher, indicating moderate to severe work functioning impairment, were

considered to have presenteeism™®*.

Potential Confounding Variables

Data were collected on potential confounding variables, including age, education (junior

high or high school graduate, vocational school or junior college graduate, university or graduate
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school graduate), marital status (married, divorced or widowed, single), income (less than
4,000,000; 4,000,000-6,000,000; 6,000,000-8,000,000; 8,000,000 or more Japanese yen), job type
(mainly desk work, jobs mainly involving interpersonal communication, mainly physical work),
company size (1 as self-employed, 2-49, 50-499, 500-4999, 5000 or more), and history of

treatment for male menopause (current, past, never).

Statistical Analysis

There was no missing values as the survey used an internet-based response system which
did not allow missing values. The prevalence ratios (PR) and 95% confidence intervals (CI) for
presenteeism were calculated using Poisson regression analysis with robust variance for each
severity classification of the total AMS score and subscales. Both univariable and multivariable
models were constructed. The multivariable model adjusted for age, education, marital status,
income, job type, company size, and history of treatment for male menopause. In preliminary
analyses, each AMS subscale was further adjusted for the scores of the other AMS subscales in the
multivariable model. Stata 18 (Stata Statistical Software: Release 18.0; StataCorp LLC, TX) was

used for analysis, with significance level set at p < 0.05.

Results

Table 1 presents the basic characteristics of participants according to total AMS scale
score. Age distribution was relatively even across the sample. Participants with severe male
menopausal symptoms were more likely to belong to small and medium-sized enterprises and

tended to have lower incomes.

10

Copyright © 2024 American College of Occupational and Environmental Medicine. Unauthorized reproduction of this article is prohibited.



Table 2 illustrates the relationship between total AMS scale scores, subscale scores, and the
severity of symptoms of presenteeism. In the group with severe total AMS scores, the PR for
presenteeism was 11.81 (95% ClI: 9.45-14.74) compared to the group with no symptoms. The PR
for presenteeism increased with higher AMS scores (p for trend <0.001). Each AMS subscale
showed a dose-response relationship with presenteeism (p for trend <0.001). In the analysis, the
group with high psychological symptom scores had a significantly PR for presenteeism, at 17.74
(95% CI: 12.99-24.22), compared to those with lower scores. Similarly, individuals with high
somatic symptom scores had an PR for presenteeism of 11.36 (95% CI: 8.34-15.48) compared to
those with lower scores. Furthermore, the group with elevated sexual symptom scores had an PR

for presenteeism of 6.19 (95% CI: 4.77-8.02) compared to those with lower scores.

Discussion

In this cross-sectional study, we evaluated the relationship between the severity of male
menopause symptoms as measured by the AMS scale and presenteeism. The total AMS scale score
and the severity of each subscale were significantly associated with moderate or higher work
functioning impairment, defined as presenteeism. A dose-response relationship was observed,
with higher severity correlating with higher incidence rate ratios of presenteeism. To our
knowledge, this study is the first to investigate the association between male menopause

symptoms and presenteeism.

This study confirmed a robust association between menopausal symptoms and work
functioning impairment. A dose-response relationship was observed between the AMS scale and
work functioning impairment. Compared to the group with "no symptoms™ as evaluated by the

AMS scale, the group with "severe symptoms"” had an adjusted PR for presenteeism of 11,
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indicating a strong association. Moreover, as the severity of psychological, somatic, and sexual

components of the AMS scale increased, the PR of presenteeism also increased.

The results of this study indicate that the psychological aspects of male menopause
significantly affect presenteeism. Mental health symptoms such as depression, insomnia,
irritability, and reduced motivation associated with male menopause are closely linked to
presenteeism. These mental health issues, particularly insomnia and irritability related to
depressive symptoms, are known to correlate with presenteeism'®. One cause of these
psychological symptoms during male menopause is the decline in testosterone secretion.
Testosterone, produced by Leydig cells in the testes, decreases with age as the number of Leydig
cells declines. Additionally, the secretion of GnRH in the hypothalamus also decreases with age,
further reducing testosterone levels. Although the exact mechanism by which decreased
testosterone leads to depressive symptoms is not fully understood, studies have shown that lower
testosterone levels are associated with higher incidences of depressive symptoms'®%. For
instance, individuals with low testosterone levels are approximately three times more likely to be
diagnosed with depression compared to those with normal levels?’. Furthermore, higher
testosterone levels are associated with a stronger sense of fairness and increased social
contribution®*?. The decline in testosterone in middle-aged and older men may lead to a reduction
in the sense of fairness and social contribution, resulting in decreased motivation. From a societal

perspective, this decline in productivity can contribute to presenteeism.

The physical symptoms of male menopause significantly impact presenteeism. Male
menopause encompasses a variety of physical symptoms, including fatigue, decreased muscle

strength, muscle pain, headaches, dizziness, tinnitus, and frequent urination. Many of these
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symptoms can directly influence presenteeism. For example, fatigue can lead to insufficient
performance in physically demanding tasks, while decreased muscle strength and muscle pain can
impair the ability to perform tasks that require heavy lifting or significant physical movement. Hot
flashes and sweating can reduce work efficiency, leading to presenteeism. Additionally, symptoms
such as headache, dizziness, and tinnitus can decrease concentration, contributing to presenteeism.
Frequent urination necessitates multiple breaks from work, further impacting presenteeism.
Studies on physical symptoms and presenteeism have reported that conditions like headaches and
lower back pain affect presenteeism®2*. Given the diverse range of physical symptoms associated
with male menopause, it is reasonably assumed that the impact of these symptoms on presenteeism

is substantial.

Sexual factors may be linked to presenteeism through both physical and psychological
components. Sexual dysfunction in male menopause is influenced by biological and
socio-psychological factors, particularly the decline in testosterone secretion associated with
reduced gonadal function. The decrease in testosterone affects both physical and psychological
symptoms. Although not directly shown in the results, sexual factors measured by the AMS were
associated with work functioning impairment when adjusted for age. However, when further
adjusted for physical and psychological factors, the significance of the association between sexual
factors and work functioning impairment disappeared. This suggests that the relationship between
sexual factors and work functioning impairment is mediated by psychological and physical

factors.

We propose that the results of this study have two significant implications. First,
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addressing male menopause in working men can potentially improve presenteeism and contribute
to increased workplace productivity. Despite its importance, addressing male menopause in the
workplace has largely been overlooked. Although 15-20% of men score moderate or higher on the
AMS scale for male menopause, only 0.13% seek medical consultation®. Testosterone
replacement therapy is effective for male menopause, so workplace screening for symptoms and
proactive encouragement for medical consultation would be beneficial. Second, this study
provides a rationale for implementing measures to address male menopause in the workplace.
Gonadal dysfunction, a hallmark of male menopause, manifests in symptoms such as loss of early
morning erections, erectile dysfunction, decreased libido, and fatigue.® These symptoms
significantly impact men's quality of life but have been rarely considered in workplace health
management. However, the association between sexual symptoms of male menopause and work
functioning impairment supports the need for more proactive management of male menopause in
the workplace. A considerable proportion of men over 40 who experience male menopause are key
personnel in their workplace, and maintaining their health is desirable from a productivity

standpoint for companies.

This study has several limitations. First, as the survey was conducted online, it may not be
representative of the entire Japanese workforce. Therefore, the prevalence rates of male
menopause symptoms and presenteeism in this study may differ from those of the general working
population. However, the observed relationship between the severity of male menopause
symptoms and presenteeism within the sample is likely to be maintained unless there is some
special sampling that biases this relationship, and to the best of our knowledge, the study has no
such special situation. Second, this study used the AMS scale to evaluate male menopause

symptoms. Although the AMS scale has been validated as a tool for the screening of male
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menopause symptoms, actual diagnosis of male menopause requires the measurement of
testosterone levels. Third, there may be unmeasured confounding factors, such as job position,
workplace stress, and workplace accommodations. The size and direction of the bias caused by

these factors is uncertain.

Conclusion

The study suggests a significant association between the severity of male menopause
symptoms and presenteeism. Male menopause is a condition with low awareness which is
challenging for affected individuals to recognize, and consideration from those around them is
often lacking. Increasing awareness and creation of an environment in which male menopause is
acknowledged and accommodated may help improve presenteeism. To support workers
experiencing male menopause, it is crucial to promote understanding of this condition, encourage

medical consultation and self-care, and develop workplace awareness and support measures.

15

Copyright © 2024 American College of Occupational and Environmental Medicine. Unauthorized reproduction of this article is prohibited.



References

1. Donca V, Macarie A, Pasca L, et al. Aging male syndrome. Human & Veterinary Medicine

International Journal of the Bioflux Society. 2012;4:97-102.

2. The Ministry of Health, Labour and Welfare of Japan. Awareness Survey on Menopausal
Symptoms and  Disorders(in  Japanese). MHLW  website  Available  from:

https://www.mhlw.go.jp/content/000969166.pdf. 2022. Accessed May 27, 2024.

3. Wu FCW, Tajar A, Beynon JM, et al. Identification of late-onset hypogonadism in

middle-aged and elderly men. N Engl J Med. 2010;363:123-135.

4. Heinemann LAJ, Zimmermann T, Vermeulen A, Thiel C, Hummel W. A new ‘aging males’

symptoms’ rating scale. Aging Male. 1999;2:105-114.

5. Bhasin S, Cunningham GR, Hayes FJ, et al. Testosterone therapy in adult men with androgen
deficiency syndromes: an endocrine society clinical practice guideline. J Clin Endocrinol

Metab. 2006;91:1995-2010.

6. Mazur A, Booth A. Testosterone and dominance in men. Behav Brain Sci. 1998:21:353—63;

discussion 363-97.

7. Aronsson G, Gustafsson K, Dallner M. Sick but yet at work. An empirical study of sickness

presenteeism. J Epidemiol Community Health. 2000;54:502-5009.

8. Lipton RB, Stewart WF, Diamond S, Diamond ML, Reed M. Prevalence and burden of

16

Copyright © 2024 American College of Occupational and Environmental Medicine. Unauthorized reproduction of this article is prohibited.



10.

11.

12.

13.

14.

15.

migraine in the United States: data from the American Migraine Study Il. Headache.

2001;41:646-657.

Conway PM, Hogh A, Rugulies R, Hansen AM. Is sickness presenteeism a risk factor for

depression? A Danish 2-year follow-up study. J Occup Environ Med. 2014;56:595-603.

Mulgrew AT, Ryan CF, Fleetham JA, et al. The impact of obstructive sleep apnea and daytime

sleepiness on work limitation. Sleep Med. 2007;9:42-53.

Khosravi S, Ardebili HE, Larijani B, et al. Are andropause symptoms related to depression?

Aging Clin Exp Res. 2015;27:813-820.

Statistics Bureau of Japan. Summary of the Labor Force Survey (Basic Tabulation) 2022
(Reiwa 4) Annual Results(in Japanese). Statistics Bureau of Japan website Available from:
https://www:.stat.go.jp/data/roudou/sokuhou/nen/ft/pdf/index1.pdf. 2023. Accessed May 27,

2024.

Heinemann LAJ, Saad F, Zimmermann T, et al. The Aging Males’ Symptoms (AMS) scale:

update and compilation of international versions. Health Qual Life Outcomes. 2003;1:15.

Fujino Y, Uehara M, lzumi H, et al. Development and validity of a work functioning
impairment scale based on the Rasch model among Japanese workers. J Occup Health.

2015;57:521-531.

Makishima M, Fujino Y, Kubo T, et al. Validity and responsiveness of the work functioning

impairment scale (WFun) in workers with pain due to musculoskeletal disorders. J Occup

17

Copyright © 2024 American College of Occupational and Environmental Medicine. Unauthorized reproduction of this article is prohibited.



Health. 2018;60:156-162.

16. Nagata T, Fujino Y, Saito K, et al. Diagnostic accuracy of the Work Functioning Impairment
Scale (WFun): Amethod to detect workers who have health problems affecting their work and

to evaluate fitness for work. J Occup Environ Med. 2017;59:557-562.

17. Ishimaru T, Fujino Y, Anzai T, Matsuda S, Tanaka Y. Validity and responsiveness of the Work
Functioning Impairment Scale (WFun) in rheumatoid arthritis patients: A multicenter

prospective study. Mod Rheumatol. 2020;30:821-827.

18. Takano Y, Ibata R, Nakano N, Sakano Y. Impact of sleep debt, social jetlag, and insomnia
symptoms on presenteeism and psychological distress of workers in Japan: a cross-sectional

study. Biopsychosoc Med. 2022;16:13.

19. Westley CJ, Amdur RL, Irwig MS. High Rates of Depression and Depressive Symptoms

among Men Referred for Borderline Testosterone Levels. J Sex Med. 2015;12:1753-1760.

20. Carnahan RM, Perry PJ. Depression in aging men: the role of testosterone. Drugs Aging.

2004,21:361-376.

21. Shores MM, Sloan KL, Matsumoto AM, Moceri VM, Felker B, Kivlahan DR. Increased
incidence of diagnosed depressive illness in hypogonadal older men. Arch Gen Psychiatry.

2004;61:162-167.

22. Wibral M, Dohmen T, Klingmdller D, Weber B, Falk A. Testosterone administration reduces

lying in men. PLoS One. 2012;7:e46774.

18

Copyright © 2024 American College of Occupational and Environmental Medicine. Unauthorized reproduction of this article is prohibited.



23. van Honk J, Montoya ER, Bos PA, van Vugt M, Terburg D. New evidence on testosterone and

cooperation. Nature 2012;485:E4-5; discussion E5-6.

24. Montgomery W, Vietri J, Shi J, et al. The relationship between pain severity and
patient-reported outcomes among patients with chronic low back pain in Japan. J Pain Res.

2016;9:337-344.

25. Fujino Y, Okawara M. A Study on the Medical Consultation Status of Menopausal Disorders
in Men and Women in Japan Using Receipt Data( in Japanese). MHLW website Available
from:  https://mhlw-grants.niph.go.jp/system/files/report_pdf/202210003A-buntan3_0.pdf.

2023. Accessed May 27, 2024.

19

Copyright © 2024 American College of Occupational and Environmental Medicine. Unauthorized reproduction of this article is prohibited.



Table 1. Participants' demographic and sociological characteristics

Aging Male Symptoms scale score

Total Low Middle High Very high
(17-26) (27-36) (37-49) (50-85)
n=3,795 n=1,798 n=876 n=639 n=482
n (%) n (%) n (%) n (%) n (%)

Age, years, median (IQR) 50 (46-55) 49 (45-54) 50 (46-55)  50(46-55) 49 (46-55)
Education

Junior high or high school 1,044 (27.5) 480 (26.7) 226 (25.8) 194 (30.4) 144 (29.9)

Vocational school, junior college, or technical college 577 (15.2) 264 (14.7) 135 (15.4) 101 (15.8) 77 (16.0)

University or graduate school 2,174 (57.3) 1,054 (58.6) 515 (58.8) 344 (53.8) 261 (54.1)
Marital status

Married 2,368 (62.4) 1,135(63.1) 558(63.7) 404 (63.2) 271(56.2)

Divorced or bereaved 286 (7.5) 124 (6.9) 59 (6.7) 55 (8.6) 48 (10.0)

Never married 1,141 (30.1) 539 (30.0) 259 (29.6) 180 (28.2) 163 (33.8)
Annual income (Japanese Yen)

<4000000 1,144 (30.1) 484 (26.9) 256 (29.2) 201 (31.5) 203 (42.1)

4000000-6000000 1,024 (27.0) 468 (26.0) 231 (26.4) 190 (29.7)  135(28.0)

6000000-8000000 794 (20.9) 379 (21.1) 204 (23.3) 128 (20.0) 83 (17.2)

>8000000 833(21.9) 467 (26.0) 185(21.1) 120 (18.8) 61 (12.7)
Job type

Mainly desk work 1,898 (50.0) 936 (52.1) 419 (47.8) 313(49.0) 230 (47.7)

Jobs mainly involving interpersonal communication 803 (21.2) 374 (20.8) 201 (22.9) 142 (22.2) 86 (17.8)

Mainly physical work 1,094 (28.8) 488 (27.1) 256 (29.2) 184 (28.8) 166 (34.4)
Number of employees

1 350 (9.2) 176 (9.8) 69 (7.9) 51 (8.0) 54 (11.2)

2-49 937 (24.7) 421 (23.4) 218(24.9) 172 (26.9) 126 (26.1)

50-499 1,025 (27.0) 475 (26.4) 251 (28.7) 176 (27.5) 123 (25.5)

500-4999 832 (21.9) 385(21.4) 177 (20.2) 155(24.3)  115(23.9)

>5000 651 (17.2) 341(19.0) 161(18.4) 85 (13.3) 64 (13.3)
Experience of treatment of male's menopausal disorders

Current 83(2.2) 18 (1.0) 16 (1.8) 22 (3.4) 27 (5.6)

Past 78 (2.1) 14 (0.8) 9(1.0) 28 (4.9) 27 (5.6)

Never 3,634 (95.8) 1,766 (98.2) 851 (97.1) 589 (92.2) 428 (88.8)
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Table 2. Association between Aging Male Symptoms Score in working male and work functioning impairment

Total WFun >21 Model 1 Model 2
95% 95%
Prevalence Prevalence
n % Confidence p Confidence p
ratio ratio
Interval Interval
Aging Male Symptoms Score (AMS)
17-26 1798 5 reference <0.001 T reference <0.001 ¥
27-36 876 14 3.04 2.34  3.96 <0.001 3.09 238 401 <0.001
37-49 639 37 7.81 6.20 9.84 <0.001 7.83 6.22 9.86 <0.001
50-85 482 56 11.81 945 1474 <0.001 11.81 943 1480 <0.001
Subscales of AMS
Psychological score
5 1412 3 reference <0.001 { reference <0.001 ¥
6-8 728 10 3.45 241 493 <0.001 3.49 245 498 <0.001
9-12 784 28 9.64 6.97 13.34 <0.001 9.61 6.96 13.28 <0.001
13-25 871 52 18.02 13.22 2455 <0.001 17.74 12.99 2422 <0.001
21
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Somatic score

7-8

9-12

13-18

19-35

Sexual score

5

6-7

8-10

11-25

981

1087

883

844

1029

1175

658

933

25

48

17

35

reference

1.80

5.89

11.40

reference

1.40

2.93

6.17

1.25

4.28

8.37

0.97

2.19

4.77

2.60

8.03

15.54

2.02

3.92

7.99

<0.001 ¥
0.002
< 0.001

<0.001

<0001
<0.001
<0.001

<0.001

1.85

5.98

11.36

1.43

3.08

6.19

1.28

4.36

8.34

1.00

2.31

4.77

2.65

8.22

15.48

2.06

411

8.02

<0001 *
0.001
<0.001

<0.001

<0.001 +
0.051
<0.001

<0.001

Model 1: univariable model

Model 2: adjusted for age, education, job type, income, company size, treatment for LOH
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studies
Ite Recommendation Pag
m eNo
No
Title and 1 (a) Indicate the study’s design with a commonly used term in the 1
abstract title or the abstract

(b) Provide in the abstract an informative and balanced summary 1

of what was done and what was found

Introduction

Background/ratio 2 Explain the scientific background and rationale for the 3,4

nale investigation being reported

Obijectives 3  State specific objectives, including any prespecified hypotheses 4
Methods

Study design 4  Present key elements of study design early in the paper 5
Setting 5 Describe the setting, locations, and relevant dates, including 5

periods of recruitment, exposure, follow-up, and data collection

Participants 6 (a) Give the eligibility criteria, and the sources and methods of 5

selection of participants

Variables 7  Clearly define all outcomes, exposures, predictors, potential 5,6
confounders, and effect modifiers. Give diagnostic criteria, if

applicable

Data sources/ 8*  For each variable of interest, give sources of data and details of 6
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measurement methods of assessment (measurement). Describe comparability of
assessment methods if there is more than one group
Bias 9  Describe any efforts to address potential sources of bias 5,6
Study size 10  Explain how the study size was arrived at 5
Quantitative 11  Explain how quantitative variables were handled in the analyses. If 6
variables applicable, describe which groupings were chosen and why
Statistical 12  (a) Describe all statistical methods, including those used to control 6
methods for confounding
(b) Describe any methods used to examine subgroups and N.A
interactions
(c) Explain how missing data were addressed N.A
(d) If applicable, describe analytical methods taking account of N.A
sampling strategy
(e) Describe any sensitivity analyses 6
Results
Participants 13* (a) Report numbers of individuals at each stage of study—eg 7
numbers potentially eligible, examined for eligibility, confirmed
eligible, included in the study, completing follow-up, and analysed
(b) Give reasons for non-participation at each stage N.A
(c) Consider use of a flow diagram N.A
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Descriptive data 14* (a) Give characteristics of study participants (eg demographic, 7
clinical, social) and information on exposures and potential

confounders

(b) Indicate number of participants with missing data for each N.A

variable of interest

Outcome data 15* Report numbers of outcome events or summary measures 7

Main results 16 (a) Give unadjusted estimates and, if applicable, 7
confounder-adjusted estimates and their precision (eg, 95%
confidence interval). Make clear which confounders were adjusted

for and why they were included

(b) Report category boundaries when continuous variables were 7

categorized

(c) If relevant, consider translating estimates of relative risk into 7

absolute risk for a meaningful time period

Other analyses 17 Report other analyses done—eg analyses of subgroups and 7

interactions, and sensitivity analyses

Discussion

Key results 18 Summarise key results with reference to study objectives 8-10

Limitations 19 Discuss limitations of the study, taking into account sources of 10,1
potential bias or imprecision. Discuss both direction and 1
magnitude of any potential bias

Interpretation 20 Give a cautious overall interpretation of results considering 8-10

objectives, limitations, multiplicity of analyses, results from
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similar studies, and other relevant evidence

Generalisability 21  Discuss the generalisability (external validity) of the study results 8-10

Other information

Funding 22 Give the source of funding and the role of the funders for the
present study and, if applicable, for the original study on which the

present article is based

*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives
methodological background and published examples of transparent reporting. The STROBE
checklist is best used in conjunction with this article (freely available on the Web sites of PLoS
Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/,
and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is

available at www.strobe-statement.org.
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The severity of male menopause symptoms is associated

with presenteeism

The study explored the association
between symptoms of male
menopause and presenteeism The prevalence of presenteeism
among middle-aged men. increased with increasing severity
of male menopause.

The study highlights a strong
association between symptoms of
male menopause and
presenteeism, emphasizing the
need for greater awareness and
workplace support to enhance the

/ performance of affected workers.

Association Between Male Menopause Severity and Presenteeism: A Cross-sectional Study

Hiroki Beppu, MD; Makoto Okawara, MD, PhD; Satoshi Yamashita, MD, PhD; Seiichiro Tateishi, MD, PhD; Shigeo Horie, MD, PhD;
Toshiyuki Yasui, MD, PhD; Yoshihisa Fujino, MD, MPH, PhD

@JOEMOnIine @JOEMJournal mlshowasellournaUOEM
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4
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Abstract

Objective: This study examined the impact of menopausal symptoms on presenteeism
among middle-aged female workers.

Methods: A cross-sectional study was conducted in 2023 among 553 female employees
of a Japanese manufacturing company. Menopausal symptoms were assessed using the
Menopause Rating Scale (MRS). Logistic regression analysis was performed to assess
the association between menopausal symptoms and presenteeism.

Results: Menopausal symptoms were significantly associated with presenteeism. The
odds ratio (OR) for severe total MRS scores was 19.71 (95% CI: 5.23-74.35).
Psychological symptoms had the highest OR, at 94.50 (95% CI:. 12.22-730.67),
followed by somatic (OR = 3.80, 95% CI: 1.04-13.88) and urogenital symptoms (OR =
4.48, 95% CI: 1.64-12.25).

Conclusion: Menopausal symptoms are a significant workplace health issue that should
be addressed through targeted policies and support to maintain employee performance.

Keywords:

Menopause, Climacteric, Women’s health, Presenteeism, Workplace, Occupational

health, Japan
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Learning outcomes
After accomplishing this educational activity, learners will be able to:
« Understand the association between menopausal symptoms and presenteeism
among middle-aged female workers in Japan.
e Recognize the need for workplace support, focusing on mental health and clear
communication about available resources.
o Discuss the importance of workplace support in helping employees manage

menopausal symptoms to maintain work performance.
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Introduction

Menopausal symptoms are a major cause of decreased quality of life in women.
Menopausal symptoms arise from hormonal changes during the transition to menopause,
a phase when a woman's reproductive function ceases. ! This transition is associated with
various symptoms, including physical symptoms such as hot flashes and joint or muscle
problems, psychological symptoms such as depression and irritability, and urogenital
symptoms such as urinary problems and vaginal dryness. > For most women, these
menopausal symptoms occur at a time in life when they play significant roles in their
households and society.? The Menopause Epidemiology Study found that 80% of women
aged 40 to 65 who experienced hot flashes reported that their symptoms affected their
sleep; 69% reported a negative impact on their overall quality of life; and greater severity
of hot flashes was associated with greater impact. *

Menopausal symptoms significantly affect the work performance of female
workers. According to a survey in the UK, 15% of female workers have experienced
absence from work due to menopausal symptoms, and those who were absent from work
had more severe symptoms. °> Menopausal symptoms affect work in various ways. For
example, somatic symptoms such as joint and muscle pain are often reported as
menopausal symptoms®, and have been reported to be associated with a decline in work
performance. 7 Psychological symptoms such as depression and anxiety are common

menopausal symptoms; these can lead to a decrease in concentration and consequent
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increase in the likelihood of errors at work. 8 Urogenital symptoms, such as frequent
urination and vaginal dryness, also occur during menopause transition, hindering the
performance of tasks that require prolonged concentration or long working hours.® °
The European Menopause and Andropause Society also recognizes that menopausal
symptoms can negatively affect women's ability to work.!

Women who continue to work while experiencing menopausal symptoms are
considered to be in a state of “presenteeism.” Presenteeism refers to the impairment of
work performance that can occur when an employee works despite being unwell. 2
Presenteeism is associated with lower work quality, increased errors, and reduced
workplace productivity.'* Common causes of presenteeism include sleep disturbances,
mental health problems, and pain,** all of which are common symptoms of
perimenopause. Working women with menopausal symptoms can be said to be likely to
work performance impairment.

The type, frequency, and severity of menopausal symptoms vary by race and
region. For example, A systematic review by Fang et al. identified regional differences,
with hot flashes reported in 49% of Japanese women compared to 51-64% in Western
populations. However, Japanese women exhibited higher rates of psychological
symptoms (47% vs. 25-36%) and urogenital symptoms (73% vs. 35-46%) than their

Western populations. ®Moreover, the impact of menopausal symptoms on female
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employees can also be influenced by social background, work culture, and access to
treatment.

However, most studies on the impact of menopausal symptoms on presenteeism
to date have been conducted in Western countries, ' > with limited research focusing on
Japanese female workers. Ishimaru et al. reported an association between menopausal
symptoms and presenteeism in Japanese women 6; however, the study relied on internet
monitors, limiting population definition, symptom prevalence assessment, and
generalizability. Here, we evaluated the impact of the type and severity of menopausal
symptoms on presenteeism, based on the hypothesis that menopausal symptoms affect
presenteeism in middle-aged female workers at a large Japanese company. Examining
employees in real workplace settings may strengthen evidence for this association

among Japanese female workers by enhancing consistency with Hill's criteria . 1’

Method
Study Design and Subjects

This study was conducted under a cross-sectional design in February 2023 and
targeted only formal female employees at a large manufacturing company in Japan. Data
was collected using a self-administered online questionnaire. Of the 5,878 employees
across 78 business units in the company, all 1,465 female employees were invited to

participate in the survey. Responses were obtained from 1,125 women, giving a response

Copyright © 2025 American College of Occupational and Environmental Medicine. Unauthorized reproduction of this article is prohibited.



rate of 77%. Among these, women aged 40 years or older (n=624) were included in the
analysis. Participants were excluded if they had missing data for the Menopause Rating
Scale (MRS) (n=70) or an unclear educational background (n=1), resulting in a final
analysis sample of 553 women (Figure).

This study was conducted in accordance with the Strengthening the Reporting
of Observational Studies in Epidemiology (STROBE) guidelines. & All participants
provided informed consent, and ethical approval was obtained from the Ethical Review
Board of the University of Occupational and Environmental Health, Japan (Approval
No. R5-002)

Assessment of Menopausal Symptoms

Menopausal symptoms were assessed using the Menopause Rating Scale
(MRS), a self-report tool used to evaluate the presence and severity of menopausal
symptoms. ¥ The 11 items are divided into the following three subscales: 1.
psychological symptoms (including four items: depressed mood such as depression and
sad feelings, irritability such as feeling nervous, anxiety symptoms such as restlessness,
and mental fatigue such as loss of concentration and impaired memory); 2. physical
symptoms (including four items: symptoms such as hot flashes and night sweats, heart
discomfort such as palpitations and chest tightness, sleep disorders such as difficulty
falling asleep and waking up after a short time, and muscle and joint discomfort and

pain); and 3. genitourinary symptoms (including three items: sexual problems such as
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decreased libido, bladder symptoms such as dysuria, and vaginal symptoms such as
vaginal dryness and burning). Total MRS score was calculated by summing the scores
of the 11 items. The severity of menopausal symptoms was then classified into the four
categories of none, mild, moderate, and severe. 2° The MRS was originally developed in
German and has been translated into many languages. 2 In this study, the participants
answered a questionnaire that was translated into Japanese from the English version of
the MRS following established translation procedures. > The Japanese version of the
MRS is available on the original developer's website (https://zeg-berlin.de/wp-
content/uploads/2023/05/MRS_Japanese.pdf).
Assessment of Presenteeism

Presenteeism was assessed using the Work Functioning Impairment Scale
(WFun), a Japanese-developed scale that evaluates the extent to which presenteeism
affects work performance based on seven unique items. 23For each question, respondents
answer on a scale of 1 to 5, from 1 (never) to 5 (almost every day), and the total score
of 7 to 35 for the seven questions is calculated to evaluate the degree of impairment of
work function. In this study, a total Wfun score of 21 or more was considered to indicate
presenteeism, with reference to previous studies. 24 2°
Other Covariates

The following variables related to individual characteristics were selected as

covariates: age (40-44 years, 45-49 years, 50-54 years, 55 years and over), education
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status (high school or technical school, junior college or vocational school, university or
graduate school), marital status (not married, married), drinking frequency (less than 3
days per week, more than 4 days per week), smoking status (not smoking, currently
smoking), and body mass index (BMI <25, BMI >25). We also assessed the status of
visiting hospital for menopausal symptoms (never visited, past visit, currently visiting).
Additionally, the following work-related covariates were selected: job type (desk work,
communication-requiring work, manual work), length of overtime work (almost no
overtime, less than 2 hours/day, more than 2 hours/day, and workplace support (not
needed, need support but not available, support available). This workplace support item
was assessed by asking participants, Do you need any consideration or support from
your company to continue working in your current health condition? ”. These covariates

were selected with reference to previous studies. 2% %/

Statistical Analysis

Descriptive statistics were used to calculate the number and proportion of
participants based on age, education status, marriage status, drinking frequency,
smoking status, BMI, status of visiting hospital, job type, length of overtime work, and
workplace support. The number and proportion of female employees in a state of
presenteeism were also calculated. Logistic regression analysis was performed to

estimate the odds ratios (ORs) of experiencing presenteeism based on the severity of
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menopausal symptoms. The multivariate model included covariates such as age,
education status, marriage status, drinking frequency, smoking status, BMI, status of
visiting hospital, job type, length of overtime work, and workplace support. A p-value
of less than 0.05 was considered statistically significant. All statistical analyses were

performed using Stata 18.0 SE (Stata Corp LLC, College Station, TX, USA).

Results

Table 1 shows the characteristics and rate of presenteeism among the study
participants. With regard to age, more participants were in their 40s than in their 50s or
older. By education status, over half of the participants had at least a university degree.
More than half were married. For job type, more than half of the participants were desk
workers. Most participants reported drinking 'three days a week or less," and there were
very few smokers. Most participants had a BMI below 25. In terms of workplace support,
most participants responded that they did not need support, and those who did need
support were more likely to be “no available support” than “support available” (13% vs.
10%). Ten percent of the participants indicated that they were in a state of presenteeism.

Table 2 shows the distribution of total scores and scores for the three subscales
of the MRS, as well as ORs for the association between menopausal symptoms and
presenteeism. In the multivariate model, the ORs for presenteeism relative to total score

was calculated based on a score of 0 to 4 (none). The ORs for participants classified as
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mild were 5.93 (95% CI: 1.89-18.66, p=0.002), while those for participants classified as
moderate or severe were 14.92 (95% CI: 4.94-45.03, p<0.001) and 19.71 (95% CI: 5.23-
74.35, p<0.001). For psychological symptoms, results of multivariate analysis for ORs
using 0-1 (none) as reference were mild symptoms, 15.81 (95% CI. 1.99-125.42,
p=0.009); moderate symptoms, 28.18 (95% CI. 3.63-218.68, p=0.001); and severe
symptoms, 94.50 (95% ClI: 12.22-730.67, p<0.001). For somatic symptoms, results of
multivariate analysis for ORs using 0-2 points (none) as reference were mild symptoms,
2.07 (95% CI: 1.01-4.23, p=0.045); moderate symptoms, 2.12 (95% CI: 0.94-4.79,
p=0.071); and severe symptoms, 3.80 (95% CI. 1.04-13.88, p=0.044). For urogenital
symptoms, results of multivariate analysis for ORs using 0 points (none) as reference
were mild symptoms, 2.03 (95% CI: 0.97-4.23, p=0.059); moderate symptoms, 2.50
(95% CI: 1.10-5.65, p=0.028); and severe symptoms, 4.48 (95% CI: 1.64-12.25,

p=0.003).

Discussion

In this study, we found that middle-aged female workers with menopausal
symptoms tended to experience presenteeism more frequently. In addition, a significant
association was found between presenteeism and each of psychological, somatic, and
urogenital symptoms, with a particularly strong association found for psychological

symptoms.
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This study demonstrated that Japanese female employees with more severe
menopausal symptoms were more likely to experience presenteeism. These results are
consistent with those of a previous study. '® The main complaints of menopausal
symptoms are joint and muscle pain, depression, irritability, and urogenital discomfort .2
These symptoms can overlap with the key symptoms of presenteeism, such as pain,
mental health disorders, and insomnia 28, Nevertheless, awareness of the association
between menopausal symptoms and presenteeism is poor. ?° In a survey of Japanese
workers, while 81% of women experienced at least one menopausal symptom, many
women considered menopausal symptoms to be a normal part of aging and were hesitant
to seek professional treatment for their symptoms. The survey also showed that there
was a lack of awareness of menopausal symptoms in the workplace, and that many
middle-aged female workers were unable to consult with superior about their
symptoms.®° The findings of this study suggest that menopausal symptoms are a health
issue that needs to be addressed in the workplace.

In this study, each of the subscales of the MRS, which consists of mental,
physical, and urogenital symptoms, was found to be associated with presenteeism. First,
there was a strong association between mental symptoms and presenteeism. This result
was also observed in a previous study.® Mental symptoms of menopausal symptoms
include depression, emotional lability, and anxiety. The relationship between depression

and presenteeism has been well-examined.3! Emotional disturbances such as irritability
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can interfere with interpersonal relationships and communication with others, hampering
the performance of work. ** Second, we found a significant relationship between
physical symptoms and presenteeism. The physical symptoms of MRS include hot
flashes, palpitations, insomnia, and muscle and joint problems. For example, hot flushes
and palpitations that occur suddenly can force people to stop working and eventually
become a barrier to going to work or participating in the workplace.®® Insomnia can
cause daytime dysfunction and reduce work performance. 3 Third, it was found that
genitourinary symptoms affect presenteeism. Symptoms such as urgency to urinate and
urinary incontinence can lead to a decrease in concentration, feelings of anxiety and an
increase in work interruptions. ®Pain caused by vaginal dryness symptoms can make it
difficult to maintain a seated or standing position for long periods of time. *° Vaginal
dryness symptoms have been reported to reduce work productivity and quality of life. *°

The results of this study suggest that menopausal symptoms are a health issue
that should be actively addressed in the workplace. Many women consider that
menopausal symptoms are a natural phenomenon associated with aging and are
therefore perceived to be outside the scope of health and safety initiatives.3® 3" The
results demonstrated a significant association between menopausal symptoms and
presenteeism among female employees. The strongest association was observed with
psychological symptoms, while 13% of employees reported needing but not receiving

workplace support. These findings suggest that menopausal symptoms, particularly
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psychological symptoms, constitute an important occupational health issue. Based on
these findings, greater attention to mental health care for middle-aged female workers
and clearer workplace communication on available support services and how to access
them may help maintain work performance.

Several limitations of our study warrant mention. First, the menopausal
symptoms were evaluated by self-reporting using the MRS. Clinically, the state of
menopausal transition can be more accurately determined by measuring follicle-
stimulating hormone and monitoring the menstrual cycle.® Additionally, while the
Japanese version of the MRS used in this study was properly translated from English
version, the translation process has not yet been published. Nevertheless, the MRS has
been confirmed valid for assessing menopausal symptoms and has been widely used in
previous studies. Using the MRS allowed us to ensure comparability with the results of
other studies. Second, in this study, the duration of menopausal symptoms is unknown.
Menopausal symptoms are symptoms that continue for several years, and the duration
of symptoms is thought to affect the way people work. 3° We assume, however, that the
degree of menopausal symptoms assessed by MRS at the time of response is related to
impairment of work function. Third, the study did not include a representative sample
of Japanese female workers but was rather a survey of Japanese employees at a certain
company. The company surveyed is relatively large, with more than 5,000 employees,

and is considered to have a good health management system, including a management
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system with full-time occupational health staff.*° A total of 68% of participants had
completed university or graduate education, a higher proportion than among general
female workers in Japan, which may have introduced selection bias. This high
educational level and relatively well-established workplace health support, compared
with general female workers !, may have influenced the MRS and WFun results. On the
other hand, it is also possible that the workload and stress in this company are high. The
impact of these characteristics on the results is uncertain. Fourth, it remains possible that
the results were affected by unmeasured confounders, although no established factors
related to the onset of menopausal symptoms were identified in previous studies. While
we adjusted for various potential confounding factors in this study, other factors such
as comorbidities and economic status may influence both menopausal symptoms and
presenteeism. However, as this study is based on formal workers in a single large
company, age is generally considered a proxy indicator for income. Overall, the impact
of these unmeasured factors on the results of this study remains unknown. Fifth, this
study focused on presenteeism and did not assess the relationship between menopausal
symptoms on absenteeism. Therefore, the findings do not capture the overall impact of

menopausal symptoms on work productivity.
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Conclusion

This study revealed that female workers with severe menopausal symptoms
were more likely to experience presenteeism. Among the psychological, somatic, and
urogenital complaints that are characteristic of menopausal symptoms, we found that
psychological symptoms were more strongly associated with presenteeism. These
findings suggest that it is important for female workers to correctly recognize the impact
of menopausal symptoms on their physical condition to maintain their work functions,
and that it is important to understand and consider the needs of female workers
experiencing menopausal symptoms in the workplace, such as the preparation of a

working environment that enables female employees to work more comfortably.
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Figure Legends
Figure. Flow chart of participants selection.

Flowchart represents the process of selecting the participants for analysis.
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Table 1. Participant characteristics and rate of presenteeism

Category of the Menopausal Symptom Rating Scale

Total None (0-4) Mild (5-8) Moderate (9-16) Severe (17+)
N=553 n=229 n=147 n=141 n=36
Age
40-44 years 155 (28%) 74 (32%) 44 (30%) 33 (23%) 4 (11%)
45-49 years 141 (25%) 54 (24%) 40 (27%) 42 (30%) 5 (14%)
50-54 years 136 (25%) 51 (22%) 31 (21%) 35 (25%) 19 (53%)
> 55 years 121 (22%) 50 (22%) 32 (22%) 31 (22%) 8 (22%)
Educational status
High school or vocational school 91 (17%) 32 (14%) 30 (20%) 24 (17%) 5 (14%)
Junior college or technical college 83 (15%) 32 (14%) 22 (15%) 23 (16%) 6 (17%)
University or graduate school 379 (68%) 165 (72%) 95 (65%) 94 (67%) 25 (69%)
Marriage status
Not married 219 (40%) 83 (36%) 66 (45%) 56 (40%) 14 (39%)
Married 334 (60%) 146 (64%) 81 (55%) 85 (60%) 22 (61%)
Drinking frequency
Less than 3 days per week 420 (76%) 183 (80%) 110 (75%) 101 (72%) 26 (72%)
More than 4 days per week 133 (24%) 46 (20%) 37 (25%) 40 (28%) 10 (28%)
Smoking status
Non-smoking 533 (96%) 220 (96%) 139 (95%) 140 (99.3%) 34 (94%)
Currently smoking 20 (4%) 9 (4%) 8 (5%) 1 (0.7%) 2 (6%)
BMI
BMI < 25 488 (88%) 211 (92%) 131 (89%) 119 (84%) 27 (75%)
BMI > 25 65 (12%) 18 (8%) 16 (11%) 22 (16%) 9 (25%)
Status of visiting hospital for menopausal symptoms
Never visited 491 (89%) 226 (98.7%) 131 (89%) 108 (77%) 26 (72%)
Past visit 34 (6%) 2 (0.9%) 12 (8%) 17 (12%) 3 (8%)
Currently visiting 28 (5%) 1 (0.4%) 4 (3%) 16 (11%) 7 (19%)
Job type
Desk work 428 (77%) 168 (73%) 118 (80%) 114 (81%) 28 (78%)
Communication-requiring work 58 (11%) 29 (13%) 12 (8%) 13 (9%) 4 (11%)
Manual work 67 (12%) 32 (14%) 17 (12%) 14 (10%) 4 (11%)
Length of overtime work
Almost no overtime 222 (40%) 99 (43%) 59 (40%) 58 (41%) 6 (17%)
Less than 2 hours 244 (44%) 100 (44%) 60 (41%) 62 (44%) 22 (61%)
More than 2 hours 87 (16%) 30 (13%) 28 (19%) 21 (15%) 8 (22%)
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Workplace support

Not needed 429 (77%) 205 (89%) 116 (79%) 91 (64%) 17 (47%)

Need support but not available 70 (13%) 11 (5%) 16 (11%) 28 (20%) 15 (42%)

Support available 54 (10%) 13 (6%) 15 (10%) 22 (16%) 4 (11%)

Presenteeism* 60 (10%) 4 (2%) 15 (10%) 31 (22%) 10 (28%)

BMI: Body Mass Index  *Presenteeism: Defined as a score of >21 on the Work Functioning Impairment Scale (Wfun)
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Table 2. Relationship between menopausal symptoms and presenteeism* (logistic regression analysis)

Menopausal Rating Scale Total Wfun = Age-adjusted Multivariate’
N (% 21 9 P- 9 P
(%) (%) OR 95 % Cl value OR 95 % Cl value
overall
None (0-4) 229(41) 4(2) reference refereng
Mild (5-8) 147(27) 15(10) 6.41 2.08 19.74 0.001 5.93 1.89 18.66 0.002
Moderate (9-16) 141(25) 31(22) 16.29 559 47.49 <0.001 14.92 494 45.03 <0.001
Severe (17+) 36(7) 10(28) 24.57 7.00 86.21 <0.001 19.71 523 74.35 <0.001
Psychological symptom
None (0-1) 191 (34) 1(0.5) reference refereng
Mild (2-3) 149 (27) 11(7) 14.88 1.90 116'; 0.010 15.81 1.99 125';' 0.009
Moderate (4-6) 127 (23) 18 (14) 30.76 4.05 233'2 0.001 28.18 3.63 218'2 0.001
Severe (7+) 86 (16) 30(35) 10572 14'2 795'2 <0.001 94.50 12'3 730'? <0.001
Somatic symptom
None (0-2) 301 (55) 21 (7) reference refereng
Mild (3-4) 132 (24) 18 (14) 2.23 113 441 0.021 2.07 1.01  4.23 0.045
Moderate (5-8) 102 (18) 16 (16) 2.71 132 553 0.006 2.12 094 479 0.071
Severe (9+) 18 (3) 5(28) 5.95 1.87 1893 0.003 3.80 1.04 13.88 0.044
Urogenital symptom
None (0) 361 (65) 27 (7) reference refereng
Mild (1) 93 (17) 14 (15) 2.2 111 4.42 0.024 2.03 097 4.23 0.059
Moderate (2-3) 68 (12) 11 (16) 2.3 1.10 5.00 0.028 2.50 1.10 5.65 0.028
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Copyright © 2025 American College of Occupational and Environmental Medicine. Unauthorized reproduction of this article is prohibited.



Severe (4+) 31 (6) 8 (26) 44 178 10.84 0.001 448 164 1225 0.003

OR: Odds Ratio CI: Confidence Interval

* Presenteeism was defined as a score of >21 on the Work Functioning Impairment Scale (Wfun)

+: Adjusted for age, educational status, marriage status, frequency of drinking alcohol, smoking status, body mass index, state of hospital visits, job
type, length of overtime work, and status of workplace support.
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STROBE Statement—Checklist of items that should be included in reports of cross-sectional studies

Item Page
No Recommendation No
Title and abstract 1 () Indicate the study’s design with a commonly used term in the title or | 1
the abstract
(b) Provide in the abstract an informative and balanced summary of what | 1
was done and what was found
Introduction
Background/rationale 2 Explain the scientific background and rationale for the investigation being | 3,4,5
reported
Objectives 3 State specific objectives, including any prespecified hypotheses 5
Methods
Study design 4 Present key elements of study design early in the paper 6
Setting 5 Describe the setting, locations, and relevant dates, including periods of | 6
recruitment, exposure, follow-up, and data collection
Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection | 6
of participants
Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, | 6,7,8
and effect modifiers. Give diagnostic criteria, if applicable
Data sources/ 8* For each variable of interest, give sources of data and details of methods | 6
measurement of assessment (measurement). Describe comparability of assessment
methods if there is more than one group
Bias 9 Describe any efforts to address potential sources of bias 8,9
Study size 10 Explain how the study size was arrived at 6
Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If | 8
applicable, describe which groupings were chosen and why
Statistical methods 12 (a) Describe all statistical methods, including those used to control for | 8,9
confounding
(b) Describe any methods used to examine subgroups and interactions 8,9
(c) Explain how missing data were addressed 6
(d) If applicable, describe analytical methods taking account of sampling | N/A

strategy
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(e) Describe any sensitivity analyses [NA
Results
Participants 13*  (a) Report numbers of individuals at each stage of study—eg numbers | 6, F
potentially eligible, examined for eligibility, confirmed eligible, included
in the study, completing follow-up, and analysed
(b) Give reasons for non-participation at each stage 6, F
(c) Consider use of a flow diagram F
Descriptive data 14*  (a) Give characteristics of study participants (eg demographic, clinical, | 10, T1
social) and information on exposures and potential confounders
(b) Indicate number of participants with missing data for each variable of | 6, F
interest
Outcome data 15*  Report numbers of outcome events or summary measures T1, T2
Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted | 8, T2
estimates and their precision (eg, 95% confidence interval). Make clear
which confounders were adjusted for and why they were included
(b) Report category boundaries when continuous variables were | 6, T1
categorized
(c) If relevant, consider translating estimates of relative risk into absolute | 10,11,
risk for a meaningful time period T2
Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions,
and sensitivity analyses
Discussion
Key results 18  Summarise key results with reference to study objectives T2
Limitations 19 Discuss limitations of the study, taking into account sources of potential | 14,15
bias or imprecision. Discuss both direction and magnitude of any potential
bias
Interpretation 20 Give a cautious overall interpretation of results considering objectives, | 14,15
limitations, multiplicity of analyses, results from similar studies, and
other relevant evidence
Generalisability 21 Discuss the generalisability (external validity) of the study results 13,14

Other information
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Funding 22 Give the source of funding and the role of the funders for the present study | Title
and, if applicable, for the original study on which the present article is | page

based

*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and
published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely
available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at
http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is
available at www.strobe-statement.org.
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Is there an association between menopausal symptoms and
presenteeism among Japanese female workers?

Severe menopausal symptoms
Menopausal symptoms are were significantly associated
an important health issue for with presenteeism
middle-aged female worker.

0Odds ratio =19.71
(95% Cl: 5.23—74.35)

S & A

A Cross-sectional Study of the Associations of Menopausal Symptoms with Presenteeism
among Female Employees of a Japanese Company

-
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F1. ZUETEEEDOZZHEIE.

NDBIZ & £ 4L

. e , \ FAEH NI %3 WEVLNE M A AT PEMsbRE
(%%gﬁ% o) AR Ak AR R P i AR AR FARMIMEEIE MRS R TR (A - AobE
(s (bl i B s st s
&%) A (%) & (%) (%) & (%) (%) &%)
20-24 2714281 4729  0.2% 1448  0.1% 52 0.0% 18 0.0% <10 - 2858  0.1% 489  0.0%
25-29 2885716 6227  0.2% 27137 0.1% 67 0.0% 33 0.0% <10 - 3097 0.1% 393 0.0%
30-34 2923250 10111 0.3% 5833  0.2% 94 0.0% 67  0.0% <10 - 3894 0.1% 350  0.0%
35-39 3230184 21896  0.7% 17238 0. 5% 270 0.0% 196  0.0% <10 - 4049  0.1% 410  0.0%
40-44 3507865 85019  2.4% 79652  2.3% 1813 0.1% 564  0.0% 34 0.0% 3742 0.1% 411 0.0%
45-49 4089074 318988  7.8% 310054  7.6% 7684 0.2% 1614 0.0% 81  0.0% 3351 0.1% 435  0.0%
50-54 4233048 503610 11.9% 492580 11.6% 11851 0.3% 2497  0.1% 128 0.0% 2816 0.1% 391 0.0%
55-59 3672379 302298  8.2% 296050  8.1% 5697  0.2% 1620  0.0% 95  0.0% 1346 0.0% 232 0.0%
60-64 3456991 125068 3. 6% 121660  3.5% 1799 0.1% 931 0. 0% 47 0.0% 836  0.0% 154 0.0%
65-69 3523482 61064 1.7% 58881 1. 7% 651 0. 0% 491 0. 0% 25 0.0% 620 0.0% 167  0.0%
70-74 4521000 45647 1.0% 43584  1.0% 392 0.0% 341 0.0% 28 0.0% 694  0.0% 132 0.0%
75-79 4051901 29631 0.7% 27976 0.7% 264 0.0% 274 0.0% 13 0.0% 512 0.0% 124 0.0%
HEh(20-79) 42809171 1514288  3.5% 1457693  3.4% 30634  0.1% 8646  0.0% 458  0.0% 27815 0.1% 3688  0.0%
£1 L FEMEEOZDER S (X
NDBIZ & £ 4L
N AR A % HAEMMN RO OR BRUNEE PR GER
(EHZR<)
R R R IR T
% W=z " = % = " B % =z
R ag B e PO g DR g BER g BAX
(%) ) (%) (%) (%)
20-24 2714281 <10 - <10 - <10 - <10 - <10 -
25-29 2885716 <10 - <10 - <10 - <10 - <10 -
30-34 2923250 <10 - <10 - <10 - <10 - <10 -
35-39 3230184 21 0.0% 24 0.0% <10 - 23 0.0% 10 0.0%
40-44 3507865 91 0. 0% 213 0.0% <10 - 80 0.0% 27 0.0%
45-49 4089074 364  0.0% 1159 0.0% 23 0.0% 334 0.0% 152 0.0%
50-54 4233048 567  0.0% 1657  0.0% 38 0.0% 628 0.0% 444 0.0%
55-59 3672379 322 0.0% 636  0.0% 48  0.0% 506  0.0% 544  0.0%
60-64 3456991 86 0.0% 157 0.0% 81 0.0% 230 0.0% 614  0.0%
65-69 3523482 23 0.0% 100  0.0% 109 0.0% 105  0.0% 449  0.0%
70-74 4521000 <10 - 64 0.0% 213 0.0% 76 0.0% 405 0.0%
75-19 4051901 <10 - 45  0.0% 281 0.0% 52 0.0% 252 0.0%
G EH20-79) 42809171 1494 0.0% 4064  0.0% 808 0.0% 2053  0.0% 2906 0.0%
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20-24 2485221 999  0.04% 141 0.01% 96 0.00% <10 - <10 581 0.02% <10 - 209 0.01%
25-29 2551487 1529 0. 06% 440  0.02% 150  0.01% <10 - <10 639 0.03% <10 - 365 0.01%
30-34 2597255 2289  0.09% 785 0.03% 202 0.01% <10 - <10 869  0.03% <10 - 526  0.02%
35-39 2883405 2611 0.09% 1104 0. 04% 305 0.01% 10 0.00% <10 831 0.03% <10 - 491 0.02%
40-44 3144561 3790 0.12% 2053  0.07% 613 0.02% 23 0.00% <10 901  0.03% <10 - 434 0.01%
45-49 3705552 5860 0.16% 3642 0.10% 1069  0.03% 37 0.00% <10 1120 0.03% <10 - 424 0.01%
50-54 3861870 7019 0.18% 4511 0.12% 1481 0. 04% 50 0.00% <10 1100  0.03% 11 0.00% 373 0.01%
55-59 3437030 5969 0.17% 3808 0.11% 1347 0. 04% 40  0.00% <10 876 0.03% 19 0.00% 278 0.01%
60-64 3304748 4131 0.13% 2468 0.07% 1060 0.03% 23 0.00% <10 593  0.02% 28 0.00% 201 0.01%
65-69 3336664 2743 0.08% 1417 0. 04% 815 0.02% 20 0.00% <10 419 0.01% 54 0.00% 133 0.00%
70-74 4070924 2247  0.06% 996 0.02% 751 0.02% 22 0.00% <10 347 0.01% 69  0.00% 129 0.00%
15-19 3373202 1665 0. 05% 731 0.02% 559  0.02% 17 0.00% <10 249 0.01% 76 0.00% 75 0.00%
£ Eth(20-79) 38751919 40852 0.11% 22096  0.06% 8448  0.02% 253 0.00% <10 8525  0.02% 261 0.00% 3638 0.01%
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20-24 22317 47% 716 15% 693 15% <10 - 4 1% <10 - 338 7% 290 6% 159 3% 755 16% 989 21%
25-29 3476 56Y% 933 15% 884 14% <10 - 63 1% <10 - 814 13% 628 10% 318 5% 1311 21% 1420 23%
30-34 6553 65% 1727 17% 1631 16% 16 0% 136 1% <10 - 1590 16% 1454 14% 705 7% 2663 26% 2502 25%
35-39 15830 2% 3854 18% 3486 16% 76 0% 454 2% 13 0% 3582 16% 4354 20% 2142 10% 6517 30% 5996 27%
40-44 62481 73% 13863 16% 11337 13% 290 0% 3090 4% 51 0% 13047 15% 20068 24% 10000 12% 25198 30% 22382 26%
45-49 229695 2% 62940 20% 47271 15% 1819 1% 18630 6% 346 0% 40573 13% 73171 23% 42786 13% 87306 27% 73697 23%
50-54 369522 73% 127619 25% 86782 17% 6276 1% 44789 9% 1371 0% 52296 10% 104647 21% 72358 14% 141485 28% 112653 22%
55-59 216682 2% 72756 24% 46010 15% 6468 2% 25434 8% 2105 1% 25303 8% 48517 16% 36496 12% 94884 31% 73572 24%
60-64 86897 69% 20303 16% 12077 10% 3931 3% 5493 4% 1823 1% 9863 8% 16219 13% 12474 10% 44875 36% 34629 28%
65-69 43044 70% 6828 1% 3622 6% 2300 4% 1273 2% 1268 2% 5230 9% 7675 13% 5808 10% 24109 39% 18632 31%
70-74 33393 73% 4277 9% 2080 5% 1938 4% 403 1% 1168 3% 4060 9% 5682 12% 3970 9% 19968 44% 15365 34%
75-79 22617 76% 2679 9% 1133 4% 1443 5% 163 1% 938 3% 2627 9% 3729 13% 2497 8% 14121 48% 11096 37%
4 EH20-79) 1092427 2% 318495 21% 217006 14% 24567 2% 99969 % 9091 1% 159323 11% 286434 19% 189713 13% 463192 31% 372933 25%

57
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20-24 358 35.8% 102  10.2% 43 4.3% <10 - 19 1. 9% 135 13.5% 201 20.1%
25-29 602 39.4% 176  11.5% 106 6. 9% <30 - 33 2. 2% 210 13.7% 310  20.3%
30-34 1064  46.5% 314 13.7% 226 9.9% 44 1. 9% 71 3. 4% 369 16.1% 486 21.2%
35-39 1350 51.7% 365 14.0% 283 10.8% 56 2.1% 114 4. 4% 582 22.3% 661 25.3%
40-44 2313  61.0% 598 15.8% 507 13.4% 103 2. 7% 172 4. 5% 1220  32.2% 1322 34.9%
45-49 3967 67.7% 1183  20.2% 801 13.7% 156 2. 7% 347 5.9% 2191 37.4% 2253 38. 4%
50-54 4702 67.0% 1443  20. 6% 853 12.2% 181 2. 6% 354 5.0% 2657 37.9% 2722  38.8%
55-59 4058 68.0% 1254  21.0% 696 11.7% 171 2.9% 324 5. 4% 2386  40.0% 2293 38. 4%
60-64 2778  67.2% 851  20.6% 423  10.2% 154 3. 7% 166 4. 0% 1682 40.7% 1509 36.5%
65-69 1724  62. 9% 471 17.2% 217 7. 9% 118 4. 3% 75 2. 7% 1037 37.8% 864 31.5%
70-74 1398 62.2% 303 13.5% 149 6. 6% 116 5.2% 41 1. 8% 889 39.6% 756  33.6%
75-79 1062 63.8% 201 12. 1% 96 5.8% 75 4.5% 37 2.2% 711 42.7% 591 35.5%
&7H(20-79) 25376  62.1% 7261 17. 8% 4400 10.8% 1202 2.9% 1759 4. 3% 14069 34. 4% 13968 34.2%
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AR S e
% ZAKLA FEA LA A 4 LI PR 14 B LR
Kok R J N A s SO E R Bk HAHERIE T ﬁﬁ S E - RAET
Efﬁﬁéjﬂﬁl‘% i HY
= ZHH =% % % Tk % %
wwpn Ak Co0 o SRT g BBT g BB g EBT g BBV s BET s EBY
(%) (%) (%) (%) (%) (%) (%) (%)
20-24 894 18.9% 1090 23.0% 891 18.8% 213 4.5% 214 45% <10 - 5 03% <10 -
25-29 1267 20.3% 1484 23.8% 1387 22.3% 235 3.8% 157 2.5% <10 - 26 0.4% <10 -
30-34 2111 20.9% 2650 26.2% 2521 24.9% 292 2.9% 133 1.3% <10 - 29 0.3% <10 -
35-39 4682 21.4% 6710 30.6% 6351 20.0% 601 2.7% 208 0.9% <10 - 75 0.3% <10 -
40-44 16853 19.8% 25675 30.2% 24456 28.8% 1987  2.3% 411 0.5% <10 - 397 0.5% <10 -
45-49 52604 16.5% 86065 27.0% 86330 27.1% 5584  1.8% 962  0.3% <10 - 2556 0.8% <10 -
50-54 78203 15.5% 131051 26.0% 143277 28.4% 7468 1.5% 1141  0.2% 39 0.05 8127 1.6% 34 0.0%
55-59 50448 16.7% 84867 28.1% 101556 33.6% 3914 1.3% 721 0.2% 50 0.0% 8901 2.9% 45 0.0%
60-64 22862 18.3% 30448 31.5% 50350 40.3% 1229 1.0% 326 0.3% 35  0.0% 5454 4. 4% 33 0.0%
65-69 11893 19.5% 20963 34.3% 27570 45.1% 476 0.8% 176 0.3% 38 0.1% 3024 5.0% 38 0.1%
70-74 9222 20.2% 16804 36.8% 22745 49.8% 249 0.5% 173 0.4% 43 0.1% 2405 5.3% 43 0.1%
75-79 6480 21.9% 11548 30.0% 16784 56.6% 129 0.4% 126 0.4% 35 0.1% 1694 5.7% 3 0.1%
47H(20-79) 257519 17.0% 428355 28.3% 484218 32.0% 22377 1.5% 4748 0.3% 257 0.0% 32703 2.2% 240  0.0%
#5. IR ESZZE BT S HMFEORN (FEX) .
PEMSREAS 42,
P R A Y PR PV MEREE Y S T ol g
PR HHif PRI IE (BB FEHrtERE BRI L 2 RS R AR A% A AR A JiigsE
PRI >
[ANAY N
R ’i"ﬁ? ZH ZDE ZHHE ZBE ZH %E@%"
(%) (%) (%) (%) (%) (%) (%) (%)
20-24 <10 - <10 - 17 0.4% <10 - 56 1.2% <10 - <10 - 20 0.4%
25-29 <10 - <10 - 2 0.3 <10 - 69 1.1% <30 - <0 - 34 0.5%
30-34 <10 - <10 - 35  0.3% <10 - 154  1.5% 108  1.1% <10 - 21 0.2%
35-39 <10 - <10 - 122 0.6% <10 - 356  1.6% 513  2.3% 19  0.1% 90  0.4%
40-44 <10 - 23 0.0% 411 0.5% 10 0.0% 978 1.2% 2362 2.8% 77 0.1% 424 0.5%
45-49 52 0.0% 137 0.0% 3104 1.0% 12 0.0% 2780 0.9% 9810 3.1% 316 0.1% 2057  0.6%
50-54 408 0.1% 419 0.1% 12759  2.5% <10 - 4532 0.9% 19925  4.0% 632 0.1% 4648  0.9%
55-59 428 0.1% 534 0.2% 13969  4.6% <10 - 3344 1.1% 15460 5.1% 519  0.2% 4249  1.4%
60-64 17 0.1% 609 0.5% 7577  6.1% <10 - 1743 1.4% 7394  5.9% 324 0.3% 2718 2.2%
65-69 44 0.1% 447 0.7% 3728  6.1% <10 - 1169  1.9% 3827 6.3% 201 0.3% 2168  3.6%
70-74 30 0.1% 399  0.9% 2916 6.4% <10 - 1130  2.5% 2780  6.1% 265  0.6% 2718  6.0%
75-79 <10 - 252 0.9% 1730 5.8% <10 - 1098  3.7% 1829  6.2% 238  0.8% 2715 9.2%
£3H20-79) 1088 0.1% 2838 0.2% 46389  3.1% 68 0.0% 17409  1.1% 64035  4.2% 2606  0.2% 21922  1.4%
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MR Aﬁggg A&%Qé Aﬁggé Aﬁggé Aﬁggg A@%Qé Aﬁggg A&%Qé A@%Qé Aﬁggé

(%) (%) (%) (%) %) %) (%) (%) (%) (%)
20-24 136 13.6% 185 18.5% 147 14.7% 41  4.19% 36  3.6% 49 4.9% 0 0.0% 14 1.4% <10 - <10 -
25-29 212 13.9% 256 16.7% 235 15.4% 52 3.4% 39 2.6% 73 4.8% 0 0.0% 12 0.8% <10 - <10 -
30-34 329 14.4% 418 18.3% 418 18.3% 60 2.6% 78  3.4% 124 5.4% 0 0.0% 10 0.4% <10 - <10 -
35-39 506 19.4% 591 22.6% 645 24.7% 82 3.1% 72 2.8% 115 4. 4% 0 0.0% <10 - <10 - 13 0.5%
40-44 1156 30.5% 1184 31.2% 1345 35.5% 208 5.5% 104 2.7% 163  4.3% 0 0.0% <10 - <10 - 22 0.6%
45-49 1988 33.9% 2108 36. 0% 2499 42.6% 309 5.3% 112 1.9% 184  3.1% 0 0.0% 13 0.2% 17 0.3% 83 1.4%
50-54 2364 33.7% 2466 35.1% 3216 45.8% 308 4.4% 139  2.0% 215  3.1% 0 0.0% 11 0.2% 50 0.7% 167 2.4%
55-569 1930 32.3% 2064 34.6% 2801 46. 9% 220 3. 7% 125 2.1% 178  3.0% 0 0.0% 10 0.2% 34 0.6% 185  3.1%
60-64 1196 29.0% 1336 32.3% 2049 49. 6% 73 1.8% 81 2.0% 99 2.4% 0 0.0% 19 0.5% 51 1.2% 212 5. 1%
65-69 598 21.8% 743 27.1% 1226 44.7% 24 0.9% 37 1.3% 46 1.7% 0 0.0% <10 - 45 1.6% 189 6.9%
70-74 489 21.8% 625 27.8% 1093 48. 6% <10 - 37 1.6% 45 2.0% 0 0.0% <10 - 39 1.7% 245 10.9%
75-79 374 22.5% 461 27.7% 872 52.4% <10 - 46 2.8% 55 3.3% 0 0.0% 10 0.6% 40 2.4% 252 15.1%
Z(20-79) 11278 27.6% 12437 30. 4% 16546 40. 5% 1388 3.4% 906 2.2% 1346  3.3% 0 0.0% 123 0.3% 293  0.7% 1377 3. 4%
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