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The Economic Burden of Lost Productivity due to Presenteeism
Caused by Health Conditions Among Workers in Japan
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Tomohisa Nagata, MD, PhD, and Ko Matsudaira, MD, PhD

Objective: To identify the primary health conditions that cause presentee-

ism, and to estimate the economic cost of lost productivity due to presentee-

ism in Japan. Methods: We conducted an Internet survey among 10,000

Japanese workers. Participants were asked to answer the health condition

most affecting their work. Presenteeism was evaluated using the Quantity

and Quality methods, and we estimated an annualized cost per capita and

nation. Results: The common health conditions most interfering with work

were neck pain or stiff shoulders, low back pain, and mental illnesses. The

annualized costs of presenteeism per capita for each were $414.05, $407.59,

and $469.67, respectively. The estimated national costs for each were all

above $27 billion. Conclusions: Mental illnesses and musculoskeletal

symptoms were the leading causes of presenteeism in Japan, and the

economic burden of presenteeism was considerably large.
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H ealth problems among workers have a negative impact on work
as well as their quality of life.1,2 Among the costs related to

workers’ health, lost productivity costs are significantly greater than
medical and pharmacy costs, and are on average, approximately 2.3
times higher.3 Workers’ lost productivity includes absenteeism (pro-
ductivity loss that stems from being absent from work) and presentee-
ism (productivity loss that stems from being at work while ill and
performing at a lower level than usual). In addition, presenteeism is a
risk factor for subsequent absenteeism.4,5 Moreover, several studies
have demonstrated that costs incurred from presenteeism are much
larger than costs incurred from absenteeism,6–9 and accounted for the
largest proportion of the total health-related costs.6–8 Therefore, to
increase company productivity, it is important to identify and address
the health issues that cause presenteeism.

Many studies have investigated the economic burden of
presenteeism due to various health conditions.8,10–13 A recent
U.S. large-scale study has indicated that musculoskeletal pain,
mental illnesses, and headaches were the health conditions with
the highest estimated cost of presenteeism.10 A previous study on
employees at pharmaceutical companies in Japan revealed that the
top five health conditions related to the economic costs of presen-
teeism were painful neck or stiff shoulders, insufficient sleep, back
pain, eye problems, and depression.11 This study, however, was only
conducted within one type of industry, which makes it difficult to
compare with other industries and estimate the economic cost due to
presenteeism for all Japanese workers. To our knowledge, as yet,
there has been no large-scale nationwide study in Japan that has
included workers from many different industries and with different
occupations.

In promoting management to improve work productivity, it is
essential to reveal the impact of health conditions on presenteeism
in each industry including the aspect of economic burden in Japan.
The present study aims to identify the primary health conditions that
cause presenteeism by industry, and to estimate the economic cost of
lost productivity due to presenteeism in Japan.

METHODS
We conducted an online survey on health conditions and

work productivity during September and October 2019. Japanese
workers aged between 20–69 years (n¼ 10,000) were included, and
the participants were recruited by an Internet research company,
hamon Co., Ltd. (Kanagawa, Japan), with approximately 1.58
million individuals across Japan registered voluntarily on their
website. The volunteers were stratified by age and sex, and the
participants were randomly selected according to the demographic
distribution in Japan. Subsequently, 151,086 individuals were
invited to participate in this study via an e-mail that contained a
URL link to the survey. Among these individuals, the questionnaire
screen was displayed only for those who understood the purpose of
this study and provided their consent to participate.
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The survey was closed when the number of respondents
reached 10,000. All the participants completed the questionnaire
without missing any data because the online survey was set to reject
incomplete responses automatically. The participants received online
shopping points as a reward. The study protocol was approved by the
research ethics committee of the Graduate School of Medicine and
Faculty of Medicine at the University of Tokyo (No. 2019147NI).

Assessment
Information on sex, age, body weight, height, marital status,

education, type of employment, type of industry, size of the company,
annual income, health conditions, and presenteeism were collected
using the self-administered online survey. The Japanese Standard
Industrial Classification developed by the Ministry of Internal Affairs
and Communication14 was used to determine the type of industry. Then,
these data were categorized into three groups: primary (agriculture,
forestry, and fishery), secondary (mining, construction, and manufac-
ture), and tertiary industries (other, mainly indoor types including
wholesale or retail trade, medical, health care and welfare, and ser-
vices). Company size was categorized into three groups: small (<100
employees), medium (100–999 employees), and large (1000 �
employees) according to the Basic Survey on Wage Structure con-
ducted by the Ministry of Health, Labour and Welfare in Japan.15 The
respondents were asked to choose one response for annual income
(JPY) from the following options: less than 2 million, 2–4 million, 4–6
million, 6–8 million, 8–10 million, and 10 million JPY or more.

Presenteeism and Estimate Costs
We evaluated the degree of presenteeism and estimated its

economic costs using the following procedure. First, we asked whether
the participants had health problems in the past 4 weeks. Multiple
answers were allowed among the following 14 health conditions that
were chosen as they were used as highly prevalent symptoms in a
previous study:16 allergies, skin disease/itchiness, infectious diseases,
gastrointestinal disorders, painful or disabling arm and leg joints, low
back pain, neck pain or stiff shoulders, headaches, tooth troubles,
mental illnesses, sleep-related problems, weariness or fatigue, eye
problems, and others. Second, if they responded that they had one
or more health conditions, we asked which health condition out of the
health issues they selected had the largest impact on their work. Third,
the participants were asked how many days they had experienced the
health condition with the largest over the past 4 weeks.

In addition, they were asked about the degree of presenteeism,
that is, the extent to which the selected symptom affected the quantity
and quality of their work. The respondents were asked to indicate in
detail how much work they actually performed during regular hours
when the symptoms were present and the quality of their work
compared to when the symptoms were not present. The answers were
scored on an 11-point numerical rating scale from 0 (no productivity) to
10 (regular productivity). This measurement, the Quantity and Quality
method, has been adopted in previous studies,11,17,18 and the construct
validity has been demonstrated previously.18

For income, we adopted the median value of the choices from
the questionnaire (JPY) as follows: less than 2, 2–4, 4–6, 6–8, 8–
10, and 10 million JPYor more were converted into 2, 3, 5, 7, 9, and
10 million JPY, respectively. We then calculated a daily wage by
dividing the median by 240 (12 mo with 20 working d). The costs
were then converted into US Dollar (USD) using the average
exchange rate in February 2020 (1 USD ¼ 109.9735 JPY). We
then calculated the degree of presenteeism and estimated the
monetary value of the productivity loss due to presenteeism per
worker (hereinafter called per capita) using the following formula:

Degree of presenteeism ¼ 1� quantity ð0� 10Þ

� quality ð0� 10Þ=100

Monetary value of the productivity loss due to presenteeism

¼ income ða daily wageÞ � ðdegree of presenteeismÞ

� ðdays with health problem per 4 weeksÞ � 20=28

� 12 ðfor changing into the costs per yearÞ

� ðthe number of workers with symptoms affecting

their workÞ=10000

National cost estimates were calculated by multiplying the
above monetary value of the productivity loss due to presenteeism
per capita by the number of workers across Japan.19

Statistical Analysis
Data on the characteristics of the study participants were

presented as number (percentage) for the categorical variables or as
median (25th, 75th percentiles) for the continuous variables. Com-
parisons of the characteristics of workers with or without health-
related symptoms were evaluated using a chi-squared test or Wil-
coxon rank-sum test. A P value of less than 0.05 was considered
statistically significant. Statistical analyses were performed using
JMP1 14 (SAS Institute Inc., Cary, NC, USA).

RESULTS
Table 1 shows the characteristics of the study participants.

The median age of the participants in this study was 46 years, and
50.3% were men. The proportion of workers in the tertiary industry
was the highest of the three industrial categories.

In total, 36.8% of the participants had a health problem that
interfered with their work during the past 4 weeks. A comparison of
the demographic distribution of workers with or without health-

TABLE 1. Characteristics of the Study Participants
(n¼10,000)

Characteristics n %

Sex
Men 5033 50.3
Women 4967 49.7

Age, years 46 (35, 58)
Body mass index, kg/m2 21.5 (19.6, 23.9)
Marital status

Married 5323 53.2
Never married (single) 1763 17.6
Never married (with

family or relatives)
2096 21.0

Divorced or widowed 818 8.2
Education level

No college 4049 40.5
College 5951 59.5

Employment type
Regular employee 5105 51.1
Non-regular employee 4895 49.0

Industry type
Primary industry 101 1.0
Secondary industry 2172 21.7
Tertiary industry 7727 77.3

Size of company
Small (1–99 employees) 5067 50.7
Medium (100–999 employees) 2638 26.4
Large (1000 or more employees) 2295 23.0

Annual income (JPY)
Less than 2 million 3317 33.2
2–4 million 3174 31.7
4–6 million 1882 18.8
6–8 million 824 8.2
8–10 million 428 4.3
10 million or more 375 3.8

Data are presented as number and percentage or median (25th, 75th percentiles).
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related symptoms affecting their work is shown in Table 2. Women
with symptoms interfering with work were more frequent than men
with symptoms, and workers aged 40 to 49 years had the highest
prevalence of symptoms (40.2%). Younger workers tended to have
high levels of presenteeism relative to older workers.

Among the primary health conditions that interfered most
with work, the symptoms selected the most were neck pain or
stiff shoulders, low back pain, and mental illnesses (Fig. 1). The
top symptom was low back pain for men, and neck pain or stiff
shoulders for women. The number of men and women with
mental illnesses and sleep-related problems was similar. How-
ever, headaches were more frequent among women than
among men.

Table 3 presents the top five health conditions that have the
largest impact on work by the industrial category, and demonstrates
that low back pain was the leading symptom among workers in
primary and secondary industries (a). The ranking of the health
conditions in the three sectors with the highest number of employees
among the tertiary industry (wholesale or retail trade/medical,
healthcare, and welfare/services) are shown in b. Although there
were some differences in the order of the primary health condition
that caused presenteeism by industry sector, musculoskeletal pain,
including neck pain and low back pain, was consistently the most
common symptom.

Estimates of the mean annualized costs of productivity loss
due to presenteeism by each health condition are shown in Table 4.
The primary health conditions with the highest cost per capita were
mental illnesses (469.67 USD/capita), neck pain or stiff shoulders
(414.05 USD), low back pain (407.59 USD), sleep-related problems
(318.80 USD), and eye problems (239.78 USD). National cost
estimates per year for the above symptoms, based on the total
number of employees in Japan, were as follows: approximately 31.7
billion USD for mental illnesses, 28 billion USD for neck pain or

stiff shoulders, 27.5 billion USD for low back pain, 21.5 billion USD
for sleep-related problems, and 16.2 billion USD for eye problems.

DISCUSSION
This study aimed to determine the main health conditions that

caused presenteeism, and estimate the economic impact of the loss
of work productivity due to presenteeism in Japan. The primary
health conditions that interfered the most with work were neck pain
or stiff shoulders, low back pain, and mental illnesses. Moreover, the
economic burden of presenteeism was considerably higher for
mental illnesses and musculoskeletal symptoms, with estimated
annualized costs of more than 400 USD per capita. This is the first
study with a large sample to determine the economic impact of
presenteeism across Japan.

We revealed that the main common health conditions inter-
fering with work were neck pain or stiff shoulders, low back pain,
mental illnesses, headaches, and sleep-related problems. The rank-
ing of neck disorders and back pain by sex was similar to the results
from the Comprehensive Survey of Living Conditions, the national
survey that is conducted periodically to investigate basic informa-
tion including health conditions for approximately 290,000 house-
holds in Japan.20 Mental illnesses21 such as depression or anxiety,
headaches,22 and poor sleep23 have also been demonstrated to be the
major causes of lost work productivity, which may be attributed to
the high prevalence of these symptoms among workers. For exam-
ple, the prevalence of migraine headaches is highest among workers
aged between 25–44 years, which is the peak productivity age.24,25

This finding will need to be considered in health management
initiatives.

We found that the degree of presenteeism in young to middle-
aged workers tended to be higher than in other workers (Table 2).
This was similar to a previous study among Canadians.26 Younger
workers may attend work even when they feel unwell, presumably

TABLE 2. Comparison of the Characteristics of Workers With or Without Symptoms Affecting Work and the Degree of
Presenteeism

No Symptoms With Symptoms With Symptoms

(n¼ 6320) (n¼ 3680)

n % n % P Value� Degree of Presenteeism P Valuey

Sex
Men 3324 66.0 1709 34.0 <0.001 0.52 (0.36, 0.75) 0.150
Women 2996 60.3 1971 39.7 0.52 (0.28, 0.75)

Age, years
20–29 945 61.5 592 38.5 <0.001 0.64 (0.44, 0.79) <0.001
30–39 1136 61.8 703 38.2 0.64 (0.37, 0.75)
40–49 1429 59.8 962 40.2 0.58 (0.28, 0.75)
50–59 1327 64.8 721 35.2 0.51 (0.28, 0.75)
60–69 1483 67.9 702 32.1 0.44 (0.19, 0.70)

Employment type
Regular 3269 64.0 1836 36.0 0.077 0.58 (0.36, 0.75) 0.063
Non-regular 3051 62.3 1844 37.7 0.52 (0.28, 0.75)

Industrial classification
Primary industry 64 63.4 37 36.6 0.849 0.52 (0.36, 0.76) 0.730
Secondary industry 1384 63.7 788 36.3 0.58 (0.30, 0.75)
Tertiary industry 4872 63.1 2855 37.0 0.52 (0.30, 0.75)

Size of company
Small 3199 63.1 1868 36.9 0.975 0.58 (0.30, 0.75) 0.590
Medium 1666 63.2 972 36.9 0.52 (0.30, 0.75)
Large 1455 63.4 840 36.6 0.51 (0.28, 0.75)

Data are presented as number and percentage or median (25th, 75th percentiles).
Degree of presenteeism is presented with ranging from 0 (perfectly regular productivity) to 1 (no productivity).
�Chi-squared test.
yWilcoxon rank-sum test.
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because of attendance requirements or career-related concerns. Our
findings imply the significant impact of age on presenteeism.

We identified the common health conditions that caused
presenteeism by the industrial category. In primary and secondary
industries, the top health condition affecting work was low back
pain. This may be due to the occupational, physical characteristics
of these industries. Although neck pain or stiff shoulders was ranked
first in the tertiary industries as a whole, low back pain was most

frequent among workers in the medical, healthcare, and welfare.
Indeed, many studies have indicated that healthcare workers,
including nurses and caregivers, have a higher prevalence of low
back pain than those with other occupations.27,28 We found that
health conditions varied somewhat by industry, although musculo-
skeletal symptoms, including low back pain and neck pain, were
consistently ranked the highest. These results may imply the
importance of measures for the prevention/control of

TABLE 3. Top Five Health Conditions That Have the Most Impact on Work by Industrial Classifications

(a) By Industrial Classification

Primary Industry (n¼ 101) Secondary Industry (n¼ 2172) Tertiary Industry (n¼ 7727)

n % n % n %

1 Low back pain 7 6.9 Low back pain 121 5.6 Neck pain or stiff shoulders 409 5.3
2 Sleep-related problems 4 4.0 Neck pain or stiff shoulders 116 5.3 Low back pain 341 4.4
3 Weariness or fatigue 4 4.0 Mental illnesses 72 3.3 Mental illnesses 243 3.1
4 Eye problems 4 4.0 Headaches 65 3.0 Weariness or fatigue 240 3.1
5 Neck pain or stiff shoulders 3 3.0 Gastrointestinal disorders 57 2.6 Sleep-related problems 229 3.0

(b) By Three Major Sectors Among Tertiary Industries

Wholesale or Retail Trade (n¼ 1180) Medical, Health Care, and Welfare

(n¼ 995)

Services (n¼ 1362)

n % n % n %

1 Neck pain or stiff shoulders 57 4.8 Low back pain 55 5.5 Neck pain or stiff shoulders 79 5.8
2 Low back pain 47 4.0 Neck pain or stiff shoulders 53 5.3 Low back pain 64 4.7
3 Others 35 3.0 Headaches 37 3.7 Sleep-related problems 47 3.5
4 Weariness or fatigue 34 2.9 Mental illnesses 37 3.7 Weariness or fatigue 40 2.9
5 Sleep-related problems 33 2.8 Weariness or fatigue 34 3.4 Mental illnesses 38 2.8

0 100 200 300 400 500 600

Tooth troubles

Infectious diseases

Painful or disabling arm/leg joints

Skin diseases/itchiness

Allergies

Others

Gastrointestinal disorders

Eye problems

Weariness or fatigue

Sleep-related problems
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Mental illnesses

Low back pain
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Number of people (n)
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FIGURE 1. Primary health conditions that interfered most with work.
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musculoskeletal symptoms throughout all the industries.29 More-
over, we used the Japanese Standard Industrial Classification in the
present study, to demonstrate the list of primary health problems
affecting work by industry. This classification is similar to the
International Standards Industrial Classification of All Economic
Activities (ISIC). To our knowledge, there are no studies that
currently indicate the list of primary health conditions interfering
with work by industry. A prospective study has demonstrated that
changes in health status are strongly associated with improvement in
productivity.30 Our results may help to formulate a strategy to
improve productivity for workers in specific industries.

We estimated the economic impact of health conditions on
the loss of work productivity due to presenteeism as a monetary
value. The five health conditions with the highest economic costs
due to presenteeism in our study were mental illnesses, neck pain or
stiff shoulders, low back pain, sleep-related problems, and eye
problems. Previous studies in Japan11,12 indicated that mental ill-
nesses, including depression and anxiety, and musculoskeletal
disorders such as back pain and neck pain account for a large
portion of the economic burden of productivity loss due to pre-
senteeism. These previous studies, however, were not on a sampling
enough to estimate national figures. In addition, Loeppke et al13

investigated the costs of health-related presenteeism in U.S. com-
panies, and indicated that the estimated costs of productivity loss
were especially high for fatigue, depression, back/neck pain, and
sleep problems. Our findings were similar to these results, although
there was a slight disparity, probably because of the differences in
method and the study population. In our study, combining low back
pain and neck pain or stiff shoulders as musculoskeletal symptoms
led to the highest productivity costs from presenteeism, which was
the same as previous studies.11,12

Previous studies indicated that indirect costs (including
absenteeism and presenteeism) accounted for 62%–75% of total
health-related costs.11,31 In addition, Nagata et al reported that the
proportion of the monetary value due to presenteeism was 64%
among total costs, and that due to absenteeism was 11%.11 Indeed, a
previous international and epidemiological study indicated that the
proportion of absenteeism due to musculoskeletal conditions was
much lower in Japan than in UK.28 In light of these findings, it is
assumed that the economic burden of our estimated costs for
presenteeism would be considerably large among total health-
related costs.

In an Internet survey, a potential selection bias and represen-
tativeness of the sample are important issues. Although the sample

in the present study was selected according to the demographic
distribution in Japan (sex and age), the Internet research volunteers
may differ from the general population in several aspects. Therefore,
we need to be careful when interpreting the results of the present
study. The annual income of the participants was relatively lower
than that of the general working population investigated by the
National Tax Agency in Japan,32 which may have caused us to
underestimate economic costs in our study. In addition, compared to
data from a national survey by the Japanese government,33 our
sample had a slightly larger proportion of the tertiary industry (71%
in the national survey vs. 77% in our study), which resulted in a
small proportion of the primary industry in our study. Although
three industry types (primary, secondary, and tertiary) did not show
significant differences in the proportion of workers with symptoms
affecting work and the degree of presenteeism in the present study
(Table 2), the health conditions which caused presenteeism were
different slightly by industry (Table 3). Therefore, the differences in
characteristics between the included participants and the general
population may have affected our results.

In addition to the points above, our study has other limi-
tations. First, recall bias is an important issue in the present study. If
the recall duration is shortened, there could be more accuracy in
recalling the days on which participants experienced health prob-
lems. However, the influence of acute illnesses could be over-
estimated to approximate the situation for a year. We adopted the
relatively widely-used 4-week period as the recall duration of
presenteeism.34 However, it may have been challenging to remem-
ber the exact number of days in which participants suffered from
health problems. Second, we conducted an online survey only once
during the fall season. Seasonal symptoms may have affected our
results, although chronic health problems would not have affected
the findings. Third, we estimated the costs of presenteeism using the
primary symptom that interferes with work for each participant.
However, many workers may suffer multiple health problems.
Therefore, the economic costs of presenteeism for each health
condition may have been underestimated in the present study.

CONCLUSION
In summary, mental illnesses and musculoskeletal symptoms

were the leading cause of presenteeism in workplaces in Japan, and
the economic burden of productivity loss due to presenteeism was
considerably large, especially for the above health conditions. Our
findings on the link between health conditions and productivity loss
due to presenteeism, including the economic impact, would provide

TABLE 4. Monetary Value of the Productivity Loss due to Presenteeism Per Year by Health Condition

Total Monetary Value of the Productivity Loss Due to

Presenteeism Per Year

n Per Capita (USD) Per Nation (USD)

Mental illnesses 316 $469.67 $31,707,421,700
Neck pain or stiff shoulders 528 $414.05 $27,952,515,500
Low back pain 469 $407.59 $27,516,400,900
Sleep-related problems 282 $318.80 $21,522,188,000
Eye problems 276 $239.78 $16,187,547,800
Weariness or fatigue 280 $227.26 $15,342,322,600
Others 234 $197.44 $13,329,174,400
Painful or disabling arm/leg joints 182 $189.13 $12,768,166,300
Skin diseases/itchiness 215 $178.04 $12,019,480,400
Gastrointestinal disorders 235 $159.65 $10,777,971,500
Allergies 231 $153.53 $10,364,810,300
Headaches 283 $144.16 $9,732,241,600
Tooth troubles 73 $43.04 $2,905,630,400
Infectious diseases 76 $32.18 $2,172,471,800
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an important perspective for managing the influence of poor health
in the workplace.
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