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Abstract
Objectives: This study examined the association of presenteeism with experi-
ences of poverty among Japanese workers during the COVID- 19 pandemic.
Methods: A prospective cohort study of Japanese workers was conducted using 
an Internet monitoring survey. The baseline survey was conducted in December 
2020, and a follow- up survey in December 2021. Of the 27 036 workers who par-
ticipated, 18 560 (68.7%) completed the follow- up survey. The 11 081 who reported 
that they were not in financial difficulty in the baseline survey were included in 
the analysis. The degree of work functioning impairment was assessed at baseline 
using the Work Functioning Impairment Scale (WFun). Households' experience 
of not being able to pay for food and clothing was identified in the follow- up sur-
vey. The odds ratios (ORs) of presenteeism determined by WFun associated with 
poverty were estimated using a multilevel logistic model. The multivariate model 
included age, sex, marital status, job type, income, education, smoking, alcohol 
consumption, number of employees in the workplace, and the incidence rate of 
COVID- 19 by prefecture at baseline.
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1  |  INTRODUCTION

Presenteeism is a condition in which a worker con-
tinues to work while feeling unwell.1 Presenteeism is 
increasingly being recognized as a business concern be-
cause it can reduce labor productivity and performance.2 
Simultaneously, presenteeism is a medium-  to long- term 
health risk for workers because it is associated with de-
layed treatment and worsening of symptoms, and is 
considered a barrier to quality of life and continued em-
ployment.3– 5 Workers with presenteeism are reportedly 
more likely to take long- term leaves of absence and to re-
tire early.4– 8 Such employment disadvantages are import-
ant public health issues that lead to economic deprivation 
not only for individual workers, but also their families; 
this in turn can develop into an important social security 
concern.

For many people, the primary purpose of work is to earn 
an income to sustain their daily lives and provide for their 
households. People with presenteeism experience work 
disability, or the inability to perform certain tasks such as 
work necessitating physical strength, shift work, and busi-
ness trips.9– 11 Workers who experience work disabilities 
gradually reduce their work hours and change their job 
description, workplace, and even employment.9,12 These 
changes often lead to unstable employment and down-
ward earnings. In addition to employment disadvantage, 
workers with presenteeism can be at risk of household 
hardship, or poverty.

Poverty is an emerging and long underestimated so-
cial issue in Japan, despite the country being the second 
richest in the world from 1968 to 2009 and currently the 
third richest according to the Gross Domestic Product13 
Japanese companies have long adopted a lifetime em-
ployment system and salary system based on seniority, 
which have served as the social foundation upon which 
the middle class is supported.14 The rise in non- regular 
employment, especially among young people, in recent 
years, however has led poverty to become increasingly 
recognized as a social problem.15 An estimated 36.7% of 

all workers are thought to have informal employment,16 
and Japan was ranked 22nd in 2020 for average wage 
among Organization for Economic Co- operation and 
Development countries.17 The relative poverty rate in 
Japan was 15.3% in 2000.18

The global COVID- 19 pandemic has affected both 
the employment and presenteeism- related experience of 
workers, and has resulted in precarious employment con-
ditions in Japan.18 The pandemic has also caused inter-
ruptions to treatment for workers with chronic illnesses 
and increased anxiety due to infection.19 Lockdowns and 
social distance mandates have additionally brought about 
challenges such as loneliness and stress.20,21 These events 
have further increased presenteeism among workers, espe-
cially those in precarious socioeconomic situations, who 
are more likely to experience presenteeism.22– 24 Workers 
with presenteeism may be at high risk of poverty, as they 
are more likely to experience a decline in income due to 
reduced working hours, changes to less demanding tasks, 
and transitions to more precarious forms of employment. 
However, while there have been reports of an association 
between presenteeism and long- term absence from work 
and early retirement,21 to our knowledge, there are no re-
ports of an association between presenteeism and poverty, 
either relative or absolute.

We hypothesized that workers with presenteeism are 
at high risk of poverty. To test this theory, we conducted a 
cohort study to examine the relationship between symp-
toms affecting an individual's ability to work, the degree 
of work dysfunction, and the level of household financial 
difficulty.

2  |  MATERIALS AND METHODS

A prospective cohort study was conducted based on data 
obtained through surveys administered over the Internet; 
a baseline survey was conducted in December 2020 and 
a follow- up survey 1 year later in December 2021. All 
participants provided informed consent and the study 

Results: In the multivariate model, the odds ratio of experiencing food insecurity 
increased with high WFun score: compared with WFun scores of 13 or less, the 
OR was 1.87 (95% CI: 1.43– 2.43, P < .001) for WFun scores of 14 or more and 3.26 
(95% CI: 2.58– 4.12, P < .001) for WFun scores of 21 or more.
Conclusions: In addition to labor productivity, the adverse effects of presentee-
ism on social security- related concerns such as poverty require further attention.
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was approved by the Ethics Committee of University of 
Occupational and Environmental Health, Japan (Ref. 
Nos. R2- 079 and R3- 006).

The study was conducted according to a previously 
detailed protocol.25 The target population consisted of 
participants who had preregistered with an online sur-
vey research company. Requirements for participation 
in the survey were workers between the ages of 20 and 
65 at baseline. Stratified sampling was conducted among 
subjects who met the inclusion criteria, grouped by sex, 
job category, and geographic region. Further, Japan's 47 
prefectures were classified into five regions based on 
the cumulative incidence of COVID- 19. Specifically, 
20 blocks with an approximately equal number of par-
ticipants were created by combining participants with 
different sex, occupation (office and non- office work-
ers), and region (five categories). We planned to enroll 
1500 participants in each block for a total of 30 000 
participants.

The survey was commissioned to Cross Marketing 
Inc. Approximately 600 000 of the company's 4.7 mil-
lion preregistered users were sent an e-mail requesting 
their participation in the survey. Of these, 55 045 par-
ticipated in the primary screening and 33 302 met the 
final eligibility criteria. Of these 33 302, those who were 
determined to be unreliable respondents were excluded, 
leaving 27 036 for analysis. Criteria used to determine 
unreliable responses included extremely short response 
times (less than 6 minutes), extremely low weight (less 
than 30 kg), extremely low height (less than 140 cm), 
inconsistent responses to similar questions throughout 
the survey (e.g., questions about marital status and re-
gion of residence), and questions used to identify fraud-
ulent responses. Since the survey system required all 
questions to be answered, there were no missing values. 
At the 1- year follow- up, 18 560 (68.7%) of the original 
respondents participated.

2.1 | Data retrieval

At baseline, we asked the following question about partic-
ipants' economic situation: “How do you feel about your 
current financial situation?” Participants chose from five 
options: “very distressed,” “somewhat distressed,” “nei-
ther distressed nor happy,” “somewhat happy,” and “very 
happy.” Those who responded, “very distressed” (222, 
1%) or “somewhat distressed” (5257, 28%) were excluded, 
and those who responded “neither distressed nor happy,” 
(8796, 47%) “somewhat happy,” (1962, 11%) or “very 
happy” (323, 2%) were included in the analysis in order 
to restrict the subject as population at risk for poverty. A 
total of 11 081 respondents were included in this study.

2.2 | Evaluation of health condition and 
work functioning impairment

At baseline, we identified the health conditions that were 
affecting participants' ability to work using two methods. 
In the first method, we asked them about their symptoms 
known to be frequently associated with presenteeism in 
previous studies: “Which of the following is closest to the 
health problem that is most affecting your work?” They 
answered by selecting one of the following options: “No 
particular problems”; “Pain- related problems”; “Physical 
movement and mobility”; “Fatigue, loss of strength, ap-
petite, fever, dizziness, and moodiness”; “Toileting and 
defecation”; “Mental health problems”; “Skin, hair, and 
cosmetic concerns”; “Sleep”; “Eye- related matters”; 
“Nasal matters”; “Hearing”; and “Other”.

In the second method, we measured the degree of 
work function impairment using The Work Functioning 
Impairment Scale (WFun).26 WFun is a self- reported out-
come measure developed based on the Rash model that 
has been validated based on consensus- based standards 
for the selection of health measurement instruments 
(COSMIN). It consists of the following seven statements: 
“I haven't been able to behave 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 ha-
ven't been proactive about my work.” The participant re-
sponds to each statement on a five- point scale: 1 = “not 
at all,” 2 = “one or more days a month,” 3 = “about one 
day a week,” 4 = “two or more days a week” and 5 = “al-
most every day.” The WFun score thus ranges from 7 to 35 
points, with a higher score indicating a greater degree of 
work functioning impairment. Based on previous studies, 
a WFun score of 14 to 20 was used to indicate moderately 
impaired work function and a score of 21 or higher to in-
dicate severely impaired work function.27

2.3 | Assessment of financial distress

This study used the level of financial difficulty within 
each household as an indicator of poverty, as is com-
monly used in poverty surveys in Japan.28 Financial 
difficulty is measured based on a household's experi-
ence of being unable to purchase the required food 
and clothing. Household financial distress was inves-
tigated at the follow- up survey using two questions. 
The first asked about the household's experience with 
not being able to afford food, and the second asked 
about the household's experience with not being able 
to afford clothing. The questions were as follows: 
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“In the past year, has your household been unable to 
buy the food your family needs due to lack of money? 
Note that this does not include luxury items” and “In 
the past year, has your household been unable to buy 
the clothing your family needs due to lack of money? 
Note that this does not include expensive clothing 
or precious metals/jewelry.” Subjects responded by 
choosing from four options: “often,” “sometimes,” 
“rarely,” and “never.” Those who chose either “often” 
or “sometimes” were defined as experiencing food or 
clothing insecurity.

2.4 | Other covariates

Participants provided the following information in the 
baseline survey: age, sex, prefecture of residence, marital 
status (unmarried, bereaved/divorced), job type (mainly 
desk work, mainly interpersonal communication, and 
mainly labor), number of employees in the workplace 
(1– 4, 5– 49, 50– 499, >500), educational background 
(Junior high school, high school, vocational school/col-
lege/university/graduate school), equivalent household 
income (household income divided by the square root of 
household size), smoking status (current smoker, non- 
current smoker), and alcohol consumption (6– 7 days a 
week, 4– 5 days a week, 2– 3 days a week, less than 1 day a 
week, hardly ever).

2.5 | Statistical analyses

In the analyses, health condition and work functioning 
impairment were treated as the exposure variables, and 
financial distress was treated as the outcome variable. 
The odds ratios (ORs) of experiencing food and clothing 
insecurity associated with each work function- related 
symptom were estimated using a multilevel logistic 
model, which was nested in the prefecture of residence 
to account for regional differences. We also estimated 
ORs of experiencing food and clothing insecurity asso-
ciated with work functioning impairment according to 
the WFun scale.

Further, age- sex- adjusted and multivariate- adjusted 
ORs were estimated. The multivariate model included 
age, sex, marital status, job type, equivalent household 
income, education, smoking, alcohol consumption, num-
ber of employees in the workplace, and the incidence 
rate of COVID- 19 by prefecture at baseline. A P value less 
than  .05 was considered statistically significant. All analy-
ses were conducted using Stata (Stata Statistical Software: 
Release 17; StataCorp LLC).

3  |  RESULTS

Table  1 shows participants' baseline characteristics by 
WFun score. Compared to those with a WFun score of 
13 or less, participants with a WFun score of 21 or more 
were older and less likely to be male. While the percent-
age of subjects in the lowest equivalent household income 
category (below 3 million yen) did not differ between 
the WFun groups, 32.3% of those with a WFun score of 
13 points or less had equivalent household income above 
8 million yen compared to 27.5% of participants with a 
WFun of 21 points or more. There were no significant dif-
ferences in smoking or drinking habits between the WFun 
groups.

Table  2 shows the frequency of difficulties experi-
enced by households by WFun score and symptom. Of 
the 11 081 subjects, 3.6% indicated that they had experi-
enced difficulty buying the food they needed, and 3.7% 
indicated difficulty buying the clothing during the 1- year 
follow- up period. Of all, 327 (3.0%) reported they had 
experienced difficulties buying both food and clothing. 
A high WFun score was related to a greater proportion 
of workers experiencing difficulties buying food: 2.4% 
of those with a WFun score of 13 or less experienced 
hardship related to purchasing food compared to 8.4% of 
participants with a WFun score of 21 or more. By symp-
tom, the greatest percentage of people reporting food 
insecurity had mobility- related issues (8.7%). This was 
followed by those with mental health problems (5.9%) 
and those with chronic fatigue (5.7%). Similar findings 
were obtained for those experiencing difficulties buying 
clothing.

Table 3 shows the odds ratios of experiencing food in-
security associated with work functioning impairment 
determined by WFun and symptoms affecting partici-
pants' ability to work. In the age- sex- adjusted model, the 
odds ratio of experiencing food insecurity was higher 
with increasing WFun score: compared with WFun 
scores of 13 or less, the OR was 1.86 for WFun scores of 
14 or more and 3.22 for WFun scores of 21 or more. In 
terms of symptoms identified as affecting participants' 
ability to work, the OR of experiencing food insecurity 
was highest at 3.13 for mobility- related problems, fol-
lowed by 1.87 for chronic fatigue and 1.83 for mental 
health problems. Model 2, which adjusted for confound-
ing factors such as socioeconomic factors, produced 
the same results regardless of sex and age. However, in 
Model 3, where WFun score and symptoms affecting 
participants' ability to work were included simultane-
ously, WFun score and mobility- related symptoms were 
still associated with experiencing food insecurity, but 
the other symptoms were not. Further, the OR value 
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was reduced compared to those in Model 1 and Model 2 
(OR = 2.34, 95% CI 1.46– 3.75, P < .001).

Table 4 shows the OR of experiencing difficulties pur-
chasing clothing associated with WFun score and symp-
toms affecting participants' ability to work. The results 
were almost identical to those obtained for food insecu-
rity. The sex-  and age- adjusted models and the model that 
adjusted for socioeconomic factors showed significant 
associations between difficulties purchasing clothing and 
WFun score, mobility- related symptoms, chronic fatigue, 
and mental health problems. However, in the model that 
included both the WFun score and symptoms affecting 
participants' ability to work, WFun score and mobility- 
related symptoms were still associated with experiencing 
difficulty buying clothing, but the other symptoms were 
not: the OR for those with a WFun score of 14 or more 
and 21 or more points was 1.71 and 3.13, respectively, 

compared to the group with a WFun score of 13 points 
or less.

4  |  DISCUSSION

This study revealed that Japanese workers with presentee-
ism experienced poverty during the COVID- 19 pandemic. 
The risk of poverty was particularly high among those with 
mobility difficulties, fatigue, mental health problems, in-
somnia, and eye- related symptoms. Additionally, higher 
work functioning impairment tend to lead to higher risk 
of experiencing poverty.

There are many possible mechanisms through which 
workers with presenteeism experience poverty. Workers 
with health problems experience work disability that pre-
vents them from performing certain tasks, including work 

Work functioning impairment scale

7– 13 n = 7389 14– 20 n = 1976 21– 35 n = 1716

Age, median (interquartile 
range)

50.0 (43.0, 57.0) 49.0 (40.0, 56.0) 47.0 (37.0, 54.0)

Sex, male 4239 (57.4%) 1009 (51.1%) 876 (51.0%)

Marital status

Married 4472 (60.5%) 1146 (58.0%) 912 (53.1%)

Education

Junior high school 5622 (76.1%) 1545 (78.2%) 1370 (79.8%)

High school 1699 (23.0%) 415 (21.0%) 336 (19.6%)

Vocational school/ College/ 
university/ Graduate 
school

68 (0.9%) 16 (0.8%) 10 (0.6%)

Job type, mainly desk work
Income (million JPY)

4079 (55.2%) 1098 (55.6%) 966 (56.3%)

<300 1176 (15.9%) 285 (14.4%) 290 (16.9%)

300– 499 2357 (31.9%) 673 (34.1%) 602 (35.1%)

500– 799 1480 (20.0%) 418 (21.2%) 352 (20.5%)

>800 2376 (32.2%) 600 (30.4%) 472 (27.5%)

Number of employees in the workplace

1– 4 1640 (22.2%) 346 (17.5%) 239 (13.9%)

5– 49 1843 (24.9%) 490 (24.8%) 457 (26.6%)

50– 499 1853 (25.1%) 551 (27.9%) 497 (29.0%)

>500 2053 (27.8%) 589 (29.8%) 523 (30.5%)

Current smoker 1871 (25.3%) 510 (25.8%) 400 (23.3%)

Alcohol consumption

6– 7 days per week 1746 (23.6%) 431 (21.8%) 369 (21.5%)

4– 5 days per week 623 (8.4%) 173 (8.8%) 124 (7.2%)

2– 3 days per week 915 (12.4%) 260 (13.2%) 228 (13.3%)

Less than 1 day per week 1196 (16.2%) 358 (18.1%) 287 (16.7%)

Hardly ever 2909 (39.4%) 754 (38.2%) 708 (41.3%)

T A B L E  1  Baseline characteristics 
according to participants' WFun score
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necessitating physical strength and shift work, among 
others.4– 9,12 Workers who experience such work disability 
often reduce their work hours and change job descriptions 
and workplaces. These lead to employment disadvantages, 
long- term leaves of absence, and unemployment, which 
in turn lead to reduced earnings.15 In addition, workers 
with presenteeism conditions have to reduce their work 
hours due to hospital visits, with medical expenses form-
ing a burden on the household budget. COVID- 19 has had 
a significant adverse impact on the economy and employ-
ment.18 It is possible that workers with presenteeism expe-
rience greater employment- related disadvantages during 
such disasters. Indeed, this study confirmed the presence 
of an association between health status and poverty, even 
after controlling for socioeconomic- related variables, such 
as equivalent household income and company size, which 
are risk factors for poverty. These findings imply that 
workers with presenteeism conditions could be at greater 
risk of poverty, leading them to experience double the bur-
den of healthy workers.

A notable finding in this study was that general work 
functioning impairment was important for the risk of pov-
erty regardless of the type of symptom affecting partici-
pants' ability to work. This was confirmed by our finding 

that work functioning impairment showed a significant 
association with food and clothing insecurity after adjust-
ing for both work functioning impairment and symptoms 
simultaneously, while most symptoms, with the exception 
of mobility- related problems, have disappeared to be asso-
ciated with poverty experience. This result is reasonable 
given that a worker's ability to perform his or her job is not 
only determined by the type and severity of their illness or 
condition, but is also affected by the nature and demands 
of the job, along with the support of co- workers and com-
pany systems.29,30 Mismatches between these variables 
and worker's abilities and needs can reduce their capacity 
to perform their work. In this study, we were unable to as-
certain the level of company support, workers' right to sick 
leave, whether telecommuting was available, or workers' 
level of employment security. However, workers with poor 
health present a degree of work functioning impairment 
that reflects these factors. Therefore, our findings indicate 
that the degree of work functioning impairment was more 
clearly related to experiencing poverty than work- related 
symptoms.

Interest in presenteeism from a labor productivity 
perspective is growing in Japan, having been motivated 
by the so- called “Health and Productivity Management 

n

Food 
deprivation 
n (%)

Clothing 
deprivation n (%)

Total 11 081 404 (3.6%) 411 (3.7%)

Food deprivation 404 - 327 (79.6%)

Clothing deprivation 411 327 (80.9%) - 

Work functioning impairment scale 
7– 13

7389 176 (2.4%) 179 (2.4%)

14– 20 (moderately impaired) 1976 89 (4.5%) 88 (4.5%)

21– 35 (severely impaired) 1716 139 (8.1%) 144 (8.4%)

Symptoms affecting participants' ability 
to work.

No problem 7138 211 (3.0%) 219 (3.1%)

Pain- related problems 604 24 (4.0%) 25 (4.1%)

Physical movement and mobility 265 23 (8.7%) 23 (8.7%)

Fatigue, loss of strength, appetite, 
fever

385 22 (5.7%) 23 (6.0%)

Toileting and defecation 161 7 (4.3%) 8 (5.0%)

Mental health problems 648 38 (5.9%) 38 (5.9%)

Skin, hair, and cosmetic concerns 188 10 (5.3%) 9 (4.8%)

Sleep 587 30 (5.1%) 28 (4.8%)

Eye- related matters 506 20 (4.0%) 18 (3.6%)

Nasal matters 68 3 (4.4%) 2 (2.9%)

Hearing 67 2 (3.0%) 2 (3.0%)

Other 464 14 (3.0%) 16 (3.4%)

T A B L E  2  Frequency of poverty- 
related experiences by WFun score and 
symptom
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Strategy” established by the Ministry of Economy, Trade 
and Industry.31 However, little emphasis has been placed 
on sickness presenteeism as a health risk behavior that 
can lead to further health problems and employment in-
stability.15 Vulnerable socioeconomic conditions also con-
tribute to sickness presenteeism, which can increase the 
risk of long- term absences from work and unemployment. 
In addition, this study showed that workers with presen-
teeism conditions were at increased risk of experiencing 
poverty. While relative poverty refers to living below the 
average standard of living in a particular society or region, 
material deprivation, which refers to the inability to buy 
food or pay for clothing, is a level of poverty that threatens 
survival. The fact that workers in a wealthy country like 
Japan who are not yet on welfare or other forms of public 
assistance experience poverty related to food purchases is 
easily overlooked and deserves careful attention. In partic-
ular, we argue that there is a need to promote discussion 
on not only labor productivity, but also social security and 
health inequality, among workers with health problems.

There are several limitations to this study. First, this 
study used self- reports of poverty- related experiences. 
However, unlike asset status and income, poverty- related 
experience can only be ascertained by subjective report; 
to our knowledge, no other method has been established 
for ascertaining poverty- related experience. Further, the 
questions used in this study are the same as those com-
monly used in government statistics in Japan.28 Second, 
while this study examined income, we did not distinguish 
whether it was obtained from employment or capital gains. 
However, for a person with capital gains who is unable to 
work due to health reasons, the association between work 
functioning impairment and poverty should be low. Thus, 
the association observed in this study may be stronger 
than presented. Third, this study was conducted during 
a period of increasing infection rates in Japan during the 
COVID- 19 pandemic. Because this period overlapped 
with a time during which economic and employment 
conditions were particularly precarious,18 the association 
between health and poverty- related experience observed 
in this study may be different and more emphatic than 
that before the COVID- 19 pandemic. Fourth, as with all 
prospective designs, this study only examined health sta-
tus and work functioning impairment at baseline. As an 
improvement in health during the follow- up period is ex-
pected lead to an attenuation of the association between 
health and poverty, the results presented in this study may 
be an underestimate.

The present study showed that workers with health 
problems that interfere with their work were more likely 
to experience poverty during the COVID- 19 pandemic 
than those without. The findings also showed that the 
association was not symptom specific, but dependent on 

workers' degree of work functioning impairment. Thus, 
in addition to labor productivity, the adverse effects of 
presenteeism on social security- related concerns such as 
poverty require further attention. Additional discussions 
on support are needed among workers themselves, com-
panies, and governments.
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