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Abstract

Objectives: The COVID-19 pandemic has caused interruptions to chronic disease
and non-emergency treatment. The purpose of this study is to examine which socio-
economic status groups are most at risk of treatment interruption among Japanese
workers.

Methods: This cross-sectional internet monitor study was conducted among Japanese
workers on December 22-26, 2020. Out of a total of 33 302 participants in the sur-
vey, 9510 (5392 males and 4118 females) who responded that they required regular
treatment or hospital visits were included in the analysis. A multilevel logistic model
nested in the prefecture of residence was used to estimate the odds ratio (OR) for
treatment disruption. We examined separate multivariate models for socioeconomic
factors, health factors, and lifestyle factors.

Results: During a period of rapid COVID-19 infection, about 11% of Japanese work-
ers who required regular treatment experienced interruptions to their treatment. The
OR of treatment interruption associated with not being married compared with being

married was 1.44 (95%CI: 1.17-1.76); manual labor work compared with desk work
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1 | INTRODUCTION

Soon after COVID-19 was first confirmed in China, it quickly
spread around the world. In January 2020, health authorities
confirmed that the infection had spread to Japan. Subsequently,
the country experienced peaks of infection in April and August
2020, which lasted for relatively short periods of time. The
number of infected people and deaths was considered low
compared with that in other countries. However, in November
2020, the number of infections rose again, and in December,
Japan was experiencing its third wave of infection. This time,
a larger number of people were becoming infected compared
with the previous two waves. The hospital bed occupancy rate
was high, and medical treatment was being affected. In January
2021, the Japanese government declared a second state of
emergency for 11 prefectures.

The COVID-19 pandemic has caused interruptions to
chronic disease and non-emergency treatment around the
world." In the United States, 40% of adults are reportedly
avoiding medical care.! According to a survey of 47 coun-
tries, only 14% of responding healthcare providers continued
to provide normal face-to-face care.” In Japan, the number of
prescriptions in May 2020 made up just 75% of the prescrip-
tions given out 1 year prior in May 2019.° In pediatrics and
otolaryngology, the number of prescriptions halved.?

There are several reasons why treatment may be being in-
terrupted during the COVID-19 pandemic. Because hospitals
are perceived as high-risk places for infection, patients may be
voluntarily abstaining from treatment because they are con-
cerned about becoming infected in the hospital.' In addition,
many medical institutions are rescheduling visits with non-
emergency patients to enable them to deal with COVID-19
and to set up fever outpatient clinics.®’ It is also likely that
the financial impact of COVID-19 is causing patients to dis-
continue treatment, given that financial difficulties generally
lead to interruption of treatment for chronic diseases.>1°

Delay or avoidance of medical care may increase excess
mortality directly or indirectly related to COVID-19." Delays

was 1.30 (95%CI: 1.11-1.52); loss of employment when the COVID-19 pandemic
started and continued unemployment compared with being employed over the entire
pandemic period was 1.62 (95%CI: 1.13-2.31) and 2.57 (95%CI: 1.63-4.07), respec-
tively; and feeling financially unstable was 2.92 (95%CI: 2.25-3.80).

Conclusion: Treatment interruption is a new health inequality brought about by
COVID-19 with possible medium- and long-term effects, including excess mortality,
morbidity, and productivity loss due to increased presenteeism. Efforts are needed to

reduce treatment interruptions among workers who require regular treatment.

COVID-19, Japan, patient acceptance of health care, socioeconomic factors, treatment refusal

and avoidance of treatment can lead to worse management of
chronic diseases, missed opportunities for regular checkups,
and missed or delayed initiation of treatment for deteriorating
health conditions. This results in an increase of morbidity and
mortality from health conditions that are otherwise treatable
or preventable.‘"1 112

Furthermore, interruptions to treatment among work-
ers increase presenteeism,"” a practice in which individuals
continue to work while unwell. Continued presenteeism can
lead to lower productivity, further deterioration of health sta-
tus, and even difficulties with staying in the labor market.'*
Anxieties related to possible infection after seeking medical
care and the need to reschedule regular medical appointments
due to the COVID-19 pandemic are causing interruptions to
medical treatment for workers. In addition, economic insecu-
rity and job insecurity are causing workers to feel that they
need to make their presence known to management, which
can discourage workers from actively taking sick leave.

While treatment interruptions are increasing in Japan due
to the COVID-19 pandemic,’ it is unclear which groups of
individuals are most at risk. COVID-19 is having a signifi-
cant impact on the socioeconomic status of workers, and such
changes are expected to affect the consultation behavior of
workers with chronic diseases. Therefore, the purpose of this
study is to examine which socioeconomic status groups are
most at risk of treatment interruption.

2 | MATERIALS AND METHODS

2.1 | Study design and subjects

This cross-sectional internet monitor study was conducted on
December 22-26, 2020, when the third wave of COVID-19 in-
fection started in Japan. Details of the protocol of this survey
have already been reported. 15 Briefly, data were collected from
workers who had employment contracts at the time of the sur-
vey, and were assigned by prefecture, job type, and sex. Since
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COVID-19 infection rates, hospital visits, hospital bed utiliza-
tion rates, and socioeconomic status vary widely from region to
region, we adopted regional sampling in this study.

Out of a total of 33 302 people who participated in the sur-
vey, 27 036 people were included in the study after removing
those found to have provided fraudulent responses. We used
the following exclusion criteria: extremely short response time
(<6 minutes), extremely low body weight (<30 kg), extremely
short height (<140 cm), inconsistent answers to similar ques-
tions throughout the survey (eg, inconsistency to questions
about marital status and living area), and wrong answers to a
staged question used to identify fraudulent responses (choose
the third largest number from the following five numbers). Of
these, 9510 (5392 males and 4118 females) who responded that
they required regular treatment or hospital visits were included
in the present analysis (Figure 1). This study was approved by
the ethics committee of the University of Occupational and
Environmental Health, Japan (reference No. R2-079). Informed
consent was obtained in the form of the website.

2.2 | Assessment of treatment status

We used the following single-item question to examine the
participants’ treatment status: “Do you have any disease
that requires regular visits to the hospital or treatment?”
Respondents were asked to select from the following op-
tions: “I do not have such a disease;” “I am continuing with
hospital visits and treatment as scheduled;” “I am not able
to continue with hospital visits and treatment as scheduled.”

All subjects responded to

the survey

(n=33,302)
The subjects who were

| judged to have provided
| fraudulent responses
(n=6,266)
v
Included in the study
(n=27,036)

The subjects who did not
need regular treatment or
| hospital visits
(n=17,526)

v

Included in the analysis:
The subjects who required
regular treatment or
hospital visits

(n=9,510)

FIGURE 1 Flow chart of study population
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2.3 | Assessment of socioeconomic
status, health status, and lifestyle and work-
related factors

The subjects provided responses to the questionnaire via the
Internet. Socioeconomic factors included age, sex, marital
status (married, unmarried, bereaved/divorced), occupation
(mainly desk work, jobs mainly involving interpersonal com-
munication, mainly labor), educational background, equiva-
lent income (household income divided by the square root
of household size), job change or unemployment after April
2020 (did not resign or change jobs; transferred to another
company; resigned and entered into a new job immediately;
unemployed for a period, but currently working; retired and
started a business), and perception of financial situation (very
difficult, slightly difficult, fairly difficult, comfortable).

Health and psychological factors included self-rated
health, psychological distress, feeling alone, having a friend
who can provide support, and having a health condition that
requires company support to enable work. Psychological
distress was assessed using Kessler 6 (K6),'° the validity of
the Japanese version of which has been confirmed.'” In the
present study, a K6 score of 5 or higher was used as the cut-
off for mild psychological distress. The following question
was used to examine loneliness: “Have you ever felt alone?”
Subjects chose from the following options: “never,” “a little,”
” “usually,” “always.” Subjects were asked the
following questions to determine if they had a health con-
dition that required company support to enable work: “Do
you require consideration or support from your company to
continue working in your current health condition?”” Subjects
chose from the following three options: “no”; “yes, but I have
not received support”; “yes, and I have received support.”

The following lifestyle and work-related factors were ex-
amined: smoking (never; quit smoking more than 1 year ago;
quit smoking within the past year; started smoking less than
1 year ago; smoking for more than 1 year), alcohol consump-
tion (6-7 days a week; 4-5 days a week; 2-3 days a week;
less than 1 day a week; hardly ever), exercise habit, breakfast
routine, time spent on one-way commute and overtime work
hours per day. For exercise habit, subjects were asked to indi-
cate the number of days per week for which they exercised for
30 minutes or more. For breakfast routine, subjects indicated
the number days per week for which they ate breakfast.

EEINT3

“sometimes,

2.4 | Statistical analysis

Age-sex adjusted odds ratios (ORs) and multivariate ad-
justed ORs were estimated using a multilevel logistic model
nested in the prefecture of residence in order to account area
variety. We conducted separate multivariate analyses of
socioeconomic factors, health factors, and lifestyle factors.
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No treatment interruption

TABLE 1
study subjects

Basic characteristics of the

Experienced treatment

(n = 8451) interruption (n = 1059)

Sex, male 4885 (57.8%) 507 (47.9%)
Marital status, married 4894 (57.9%) 508 (48.0%)
Job type

Mainly desk work 4440 (52.5%) 483 (45.6%)

Jobs mainly involving 2032 (24.0%) 274 (25.9%)

interpersonal communication

Mainly labor 1979 (23.4%) 302 (28.5%)
Annual equivalent household income (JPY)

500 000-2 650 000 2758 (32.6%) 423 (39.9%)

2 650 000-4 500 000 2600 (30.8%) 295 (27.9%)

>4 500 000 3093 (36.6%) 341 (32.2%)
Self-rated health, very good/ 3237 (38.3%) 180 (17.0%)

good

Psychological distress (K6>5) 3695 (43.7%) 818 (77.2%)
Have you ever felt alone? 988 (11.6%) 326 (30.8%)

usually OR always

Do you require consideration or support from your company to continue working in your

current health condition?

No 5710 (67.6%)
Yes, but I have not received 1662 (19.7%)
support
Yes and I have received 1079 (12.8%)
support
Current smoker 2312 (27.4%)

Alcohol consumption, 6-7 days 1895 (22.4%)

a week

How often do you eat breakfast? 1496 (17.7%)

less than 1 day a week

Time spent on one-way 164 (1.9%)

commute (excluding time spent
at home), more than 2 hours

688 (8.1%)

Overtime work, more than
2 hours

For socioeconomic factors, the multivariate model was
adjusted for sex, age, marital status, job type, equivalent
household income, educational background, employment
status, and financial comfort. For health-related factors,
the multivariate model was adjusted for age, sex, self-rated
health, psychological distress, feeling alone, presence of a
friend who can provide support, and presence of a health
condition that requires company support to enable work.
For lifestyle-related factors and work-related factors, the
multivariate model was adjusted for age, sex, smoking, al-
cohol consumption, exercise habit, breakfast routine, time
spent on one-way commute and overtime work hours per
day. All analyses used the incidence rate of COVID-19 by
prefecture as a prefecture-level variable.

316 (29.8%)
603 (56.9%)

140 (13.2%)

310 (29.3%)
228 (21.5%)

326 (30.8%)

44 (4.2%)

196 (18.5%)

A p value less than 0.05 was considered statistically
significant. All analyses were conducted using Stata (Stata
Statistical Software: Release 16; StataCorp LLC).

3 | RESULTS

Table 1 presents the basic characteristics of the survey sub-
jects. Of the 9510 subjects who required regular treatment,
1059 subjects (11%) discontinued treatment. Those who were
continuing treatment reported better self-rated health than
those who had discontinued treatment. Those who had expe-
rienced treatment interruption were more likely to experience
psychological distress (77%), feel alone (30.8%), and skip
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breakfast. Those who had interrupted treatment also worked
more overtime hours.

Table 2 presents the association between socioeconomic
status and treatment interruption. Marital status, job type,
equivalent household income, employment status, and finan-
cial well-being were all associated with treatment interruption.
Multivariate analysis showed that the OR of treatment discon-
tinuation associated with not being married compared with
being married was 1.44 (95%CI: 1.17-1.76); manual labor
compared with desk work was 1.30 (95%CI: 1.11-1.52); loss

Journal of Occupational Health g LEYM

of employment when the COVID-19 pandemic started and
continued unemployment compared with being employed over
the entire pandemic period was 1.62 (95%CI: 1.13-2.31) and
2.57 (95%CI: 1.63-4.07), respectively; and feeling financially
unstable was 2.92 (95%CI: 2.25-3.80).

Table 3 presents the association between health sta-
tus, psychological distress, and treatment interruption.
Multivariate analysis showed that the OR of treatment in-
terruption associated with poor self-rated health was 5.27
(95%C1:4.39-6.34); experiencing psychological distress

TABLE 2  Association between socioeconomic status and treatment interruption

Age-sex adjusted

OR 95% CI

Marital status

Married Reference

Unmarried 1.56 1.28-1.91

Divorced/bereavement 1.06 0.91-1.23
Job type

Mainly desk work Reference

Jobs mainly involving interpersonal 1.16 0.99-1.36

communication

Mainly labor 1.36 1.16-1.59
Annual equivalent household income (JPY)

500 000-2 650 000 1.29 1.11-1.51

2 650 000-4 500 000 0.97 0.83-1.15

>4 500 000 Reference
Education

Junior high school 1.27 0.75-2.13

High school 1.11 0.96-1.29

Vocational school/college, university, Reference

graduate school

Have you resigned or changed jobs since April 2020?

Did not resign or change jobs Reference

Transferred to another company 1.00 0.52-1.92

Resigned and entered into a new job 1.21 0.87-1.69
immediately

Unemployed for a period, but currently ~ 1.74 1.22-2.48
working

Retired and started a business (eg, 2.76 1.75-4.36
running a company, personal
business, or self-employment)

How do you feel about your current financial situation?

Very difficult 3.10 2.39-4.02

Slightly difficult 1.50 1.16-1.92

Fairly difficult 0.97 0.75-1.24

Comfortable Reference

Multivariate®
) OR 95% CI P
Reference
<0.001 1.44 1.17-1.76 <0.001
0.489 0.99 0.85-1.16 0.947
Reference
0.071 1.14 0.97-1.33 0.116
<0.001 1.30 1.11-1.52 0.001
0.001 1.19 1.01-1.40 0.036
0.765 0.95 0.80-1.12 0.517
Reference
0.376 1.01 0.60-1.72 0.967
0.161 1.02 0.88-1.19 0.786
Reference
Reference
0.996 0.97 0.50-1.88 0.932
0.261 1.14 0.81-1.59 0.448
0.002 1.62 1.13-2.31 0.008
<0.001 2.57 1.63-4.07 <0.001
<0.001 2.92 2.25-3.80 <0.001
0.002 1.44 1.12-1.85 0.005
0.804 0.95 0.74-1.22 0.690
Reference

“The multivariate model was adjusted for sex, age, marital status, job type, equivalent household income, educational background, employment status, and perception

of financial situation.
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was 3.78 (95%CI: 3.24-4.41); always feeling alone was 5.45
(95%CI: 4.40-6.76); having no friends who can provide sup-
port was 2.13 (95%CI: 1.86-2.43); and requiring company
consideration to enable work but not receiving it was 5.87
(95%CI: 5.06-6.82).

Table 4 presents the association between lifestyle, occupa-
tional factors, and treatment interruption. Smoking, drinking

habit, breakfast habit, commuting time, and overtime work
hours were associated with treatment interruption. By con-
trast, there was no association between exercise habit and
treatment interruption. Multivariate analysis showed that
the OR of treatment discontinuation associated with current
smoking was 1.23 (95%CI: 1.06-1.43); habitual drinking
was 1.32 (95%CI: 1.06-1.65); rarely eating breakfast was

TABLE 3 Association between health

Age- djusted Multivariate®
S \iHivariate status, psychological distress and treatment
OR 95% CI P OR 95% CI P interruption
Self-rated health
Very good/ Reference Reference
good
Neither good 1.86 1.54-223  <0.001  1.85 1.54-2.23  <0.001
nor bad
Bad 5.23 436-6.27 <0.001 5.27 439-6.34  <0.001
Psychological ~ 3.84 3.29-447  <0.001 3.78 3.24-4.41  <0.001
distress
(K62>5)
Have you ever felt alone?
Never Reference Reference
A little 1.86 1.55-224  <0.001 1.86 1.54-2.24  <0.001
Sometimes 2.76 2.29-333  <0.001 275 227-332  <0.001
Usually 3.69 295463 <0.001 3.71 2.95-4.66  <0.001
Always 5.39 437-6.65 <0.001 545 4.40-6.76  <0.001
Do you have 2.12 1.86-242  <0.001  2.13 1.86-2.43  <0.001
friends or
neighbors
with whom
you can easily
engage in small
talk or daily
conversation?
No
Do you have 2.32 2.03-2.64 <0.001 231 2.02-2.64  <0.001

someone you
can ask for
help? No

Do you require consideration or support from your company to continue working in your

current health condition?
Reference
5.87

No Reference

Yes, but I 6.01
have not

5.18-6.97 <0.001
received
support

Yes and [ have  2.07 1.67-2.56  <0.001 2.06

received
support

5.06-6.82  <0.001

1.66-2.54  <0.001

*The multivariate model was adjusted for age, sex, self-rated health, psychological distress, feeling alone,

presence of a friend who can provide support, and presence of a health condition that requires company

support to enable work.
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2.28 (95%CI: 1.94-2.69); a one-way commute of more than
2 hours was 1.86 (95%CI: 1.27-2.71); and working more
than 2 hours of overtime in an average day was 3.17 (95%ClI:
2.61-3.87).

4 | DISCUSSION

This study showed that during the COVID-19 pandemic, 11%
of workers in Japan who required regular medical attention
discontinued treatment. Workers with poorer socioeconomic
status, health status, and unfavorable lifestyle and working

Journal of Occupational Health g LEYm

conditions were more likely to have experienced treatment
discontinuation.

It is well known that socioeconomic status is an import-
ant factor in an individual's ability to access to healthcare.
Further, the circumstances of disadvantaged persons are ex-
acerbated in emergencies such as disasters.>'® In this study,
we showed that during the COVID-19 pandemic, workers
with more disadvantaged socioeconomic status were more
likely to experience interruptions to the medical treatment.
In particular, individuals with low income, who experienced
unemployment, and had poor financial stability were more
likely to experience treatment interruption. These results are

TABLE 4 Association between lifestyle, occupational factors and treatment interruption

Age-sex adjusted

OR 95% CI
Current smoker 1.28 1.10-1.48
Alcohol consumption
6-7 days a week 1.12 0.94-1.34
4-5 days a week 0.81 0.62-1.06
2-3 days a week 0.80 0.64-1.01
Less than 1 day a week 0.85 0.70-10.3
Hardly ever Reference
How often do you exercise for 30 minutes or more per day?
6-7 days a week Reference
4-5 days a week 0.92 0.62-1.37
2-3 days a week 0.92 0.65-1.31
Less than 1 day a week 0.96 0.68-1.35
Hardly ever 1.13 0.83-1.52
How often do you eat breakfast?
6-7 days a week Reference
4-5 days a week 1.66 1.34-2.05
2-3 days a week 1.89 1.47-2.44
Less than 1 day a week 1.73 1.29-2.31
Hardly ever 2.35 1.99-2.76
Time spent on one-way commute (excluding time spent at home)
More than 2 hours 1.77 1.22-2.58
More than 1 hour 0.93 0.74-1.18
More than 30 minutes 0.82 0.67-1.01
Less than 30 minutes 0.76 0.62-0.92
Almost none Reference
Overtime work
More than 2 hours 2.95 2.43-3.59
More than 1 hour 1.35 1.11-1.64
More than 30 minutes 1.40 1.16-1.70
Less than 30 minutes 1.18 0.95-1.46
Almost none Reference

Multivariate®
P OR 95% CI P
0.001 1.23 1.06-1.43 0.006
0.214 1.32 1.06-1.65 0.014
0.124 0.96 0.71-1.29 0.784
0.057 0.95 0.73-1.24 0.706
0.101 1.16 0.95-1.40 0.139
Reference
Reference
0.677 0.93 0.63-1.39 0.738
0.662 0.95 0.67-1.35 0.771
0.819 0.98 0.70-1.38 0.918
0.440 1.13 0.83-1.53 0.432
Reference
<0.001 1.66 1.34-2.05 <0.001
<0.001 1.86 1.45-2.41 <0.001
<0.001 1.71 1.27-2.29 <0.001
<0.001 2.28 1.94-2.69 <0.001
0.003 1.86 1.27-2.71 0.001
0.560 0.99 0.79-1.25 0.950
0.057 0.86 0.70-1.05 0.143
0.004 0.76 0.63-0.92 0.006
Reference
<0.001 3.17 2.61-3.87 <0.001
0.003 1.44 1.18-1.75 <0.001
0.001 1.47 1.21-1.78 <0.001
0.141 1.21 0.98-1.51 0.080
Reference

“The multivariate model was adjusted for age, sex, smoking, alcohol consumption, exercise habit, breakfast routine, time spent on one-way commute and overtime

work hours per day.
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consistent with reports on the impact of economic depriva-
tion on treatment discontinuation due to COVID-19 in other
countries.! While we were unable to determine causality due
to the cross-sectional nature of this study, it is possible that
there is causality in both directions in the relationship be-
tween socioeconomic status and treatment discontinuation.
Economic deprivation can be a direct reason for treatment in-
terruption.g’18 Workers in precarious employment situations
may not have the right to sick leave or may be hesitant to take
sick leave,'*!'” and thus give up treatment. On the other hand,
interruptions to treatment may lead to exacerbation of health
conditions, leading to job loss and reduced income.

In the present study, we showed that workers with poorer
health status were more likely to experience treatment inter-
ruption: those with poorer self-rated health, psychological
distress, loneliness, and workplace support were more likely
to experience treatment interruption. The causal relationship
between health status and treatment interruption may also
be bi-directional. Several studies have reported that a major
reason for treatment interruption is anxiety related to becom-
ing infected when visiting a hospital.l’z’4 In the present study,
greater psychological distress was associated with higher
odds of discontinuing treatment, suggesting that anxiety
about infection may influence treatment discontinuation. In
addition, subjects who did not receive company support were
more likely to discontinue treatment. This may be because
company support includes adjustment of an individual's work
hours for treatment and encouragement from management for
the worker to see a doctor. Loneliness may also be related to
whether or not a work colleague is able to accompany the
subject to the doctor. Alternatively, treatment interruption
may lead to deterioration of health status. Treatment inter-
ruption can increase the incidence of serious myocardial in-
farction.* It is also possible that treatment interruption may
lead to deterioration in health status and self-rated health.

The present study also examined the association of unfa-
vorable lifestyle and work-related factors with treatment inter-
ruption. Unfavorable lifestyle habits may be related to health
literacy,zo’21 which may in turn affect adherence to regular
medical visits and treatment.”? This finding emphasized that
a strategy to ensure that outreach messages are delivered ef-
ficiently is needed, especially to populations with low health
literacy. It is also conceivable that the relationship between
lifestyle and treatment interruption may be confounded by so-
cioeconomic status. Our findings also suggest that increased
commute times and overtime work may reduce workers’ free
time and hinder them from seeking medical attention, which
is consistent with the findings of a previous study.23 2

Treatment discontinuation is a health disparity caused
by COVID-19 and is an emerging public health issue. This
study shows the relationship between socioeconomic status
and treatment discontinuation in terms of health dispari-
ties. Regardless of the causal relationship, individuals with

more disadvantaged socioeconomic status and health status
were more likely to experience treatment interruption. It is
therefore paramount that we prepare for the possibility that
COVID-19 may not only threaten as an acute infectious dis-
ease, but also by affecting the prognosis and complications
of those with chronic and lifestyle-related diseases through
the socioeconomic environment. Campaigns to encourage the
public to refrain from interrupting treatment are important.
Relevant medical organizations and the Ministry of Health,
Labor and Welfare in Japan are already conducting such cam-
paigns. Telemedicine is a promising method by which to han-
dle treatment interruptions arising due to infection-related
anxiety.25 Extending the length of prescriptions is also a
good approach. However, the safety of these approaches must
be monitored, given that there are now fewer opportunities
to observe patients’ health status. Our findings also demon-
strate the importance of proactive support by companies to
facilitate the delivery of treatment to sick workers. Such sup-
port is expected to reduce presenteeism and improve labor
productivity.

Some limitations of this study warrant mention. First, we
did not identify the reasons for treatment discontinuation.
There are many possible explanations for why workers may
discontinue treatment, including anxiety about COVID-19,
financial reasons, lack of understanding of their disease, and
lack of time to see a doctor. Second, we did not identify what
diseases the workers were attempting to manage. Workers’
reasons for treatment interruption and the resulting effects
are likely to be very different in the case of chronic diseases
such as hypertension and diabetes, compared with cancer.
Third, we did not inquire about the timing of treatment in-
terruption; thus, we were unable to clarify the relationship
between the timing of treatment interruption and changes in
socioeconomic status, including employment and income,
and lifestyle.

In conclusion, during a period of rapid COVID-19 in-
fection, about 11% of Japanese workers who required
regular treatment experienced treatment interruption.
Disadvantageous socioeconomic status, poor health, and
unfavorable lifestyle habits were associated with treatment
interruption. Thus, treatment interruption is a new health in-
equality brought about by COVID-19 with possible medium-
and long-term effects, including excess mortality, morbidity,
and productivity loss due to increased presenteeism. Efforts
are needed to reduce treatment interruption among workers
who require regular treatment.
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