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Abstract

Objective

To evaluate how cardiovascular diseases harm labor force participation (LFP) among the
Japanese population and verify the validity of plasma biomarkers as instrumental variables
of cardiovascular diseases after adjusting for a broad set of confounders including dietary
intake.

Design

Using nationally representative repeated cross-sectional surveys in Japan, the Comprehen-
sive Survey of Living Conditions and National Health and Nutrition Survey, with plasma bio-
markers as instrumental variables for quasi-randomization.

Setting
Onset of cardiovascular diseases in those receiving regular treatment for hypertension,

intracerebral hemorrhage, intracerebral infarction, angina pectoris, myocardial infarction, or
other types of cardiovascular diseases.

Participants

A total of 65,615 persons aged = 20years (35,037 women and 30,578 men) who completed
a survey conducted every three years from 1995 through 2013.

Main outcome measures
Respondent employment and weekly working hours during each survey year.

PLOS OME | hitps:/'doi.org/10. 1371 joumal. pone. 02191458 July 5 2019

1/186



(&kF2)

L)

Check for
updates

E CIPEN ACCESS

Citation: Kaneko S, Noguchi H, Fu R, Kang C,
Kawamura A, Amano 5, et al. (2020) Differences in
cancer patients’ work-cessation risk, based on
pgenderand type of job: Examination of midde-
aped and older adults in super-aged Japan. PLoS
101371/

ONE 15(1); e0227792. hitps:/doi.o
joumnal pone 0227792

Editor: Jason Chia-Hsun Hsieh, Chang Gung
Memiorial Hospital at Linkouw, TAIWAN

Recewed: August 21, 2019
Accepted: December23, 2019
Published: January 28, 2020

Peer Review History: FLOS recognizes the
benefits of tansparency in the peer review
process, therefiore, we enable the publication of
allof the content of peer review and author
responses alongside final, published articles. The
editorial history of this article is available here:
https:doiom/10.137 1/jo umal. po ne 022 7792

Copyright: ©2020 Kaneko et al. This is an open
access article distribuied under the terms of the
Creafive Commons Atiribution License, which
permits unrestricted use, distribution, and
reproduction inamy medium, provided the onginal
author and source are credited.

Data Availability Statement: Data cannot be
shared publicly because of Article 33 of Japan's
Statistics Act (Act No. 53 of 2007). Data are

RESEARCH ARTICLE

Differences in cancer patients’ work-cessation
risk, based on gender and type of job:
Examination of middle-aged and older adults
in super-aged Japan

Shuhei Kaneko ' #, Haruko Noguchi?, Rong Fu>?, Cheolmin Kang®, Akira Kawamura®,
Shinsuke Amano®, Atsushi Miyawaki®

1 Graduate School of Economics, Waseda University, Tokyo Japan, 2 Faculty of Political Science and
Economics, Waseda University, Tokyo Japan, 3 Japan Federation of Cancer Patient Groups, Yokohama,
Japan, 4 Graduate School of Medicine, the University of Tokyo, Japan

* chuhei7 700 @run.wasedap

Abstract

Objectives

In this paper, we aim to estimate the effect cancer diagnosis has on labour-force participa-
tion among midde-aged and older populations in Japan. We investigate the impact of can-
cer diagnosis on job cessation and the gap between gender or job types.

Methods

We sourced data from a nationwide, annual survey targeted population aged 51-70 featur-
ing the same cohert throughout, and examined respondents’ cancer diagnoses and whether
they continued to work, while also considering differences between gender (observations:
53 373 for men and 44 027 for women) and occupation type (observations: 64 501 for cogni-
tive worker and 20 921 for manual worker) in this regard. We alsc examined ocne-year lag
effects, using propensity score matching to control for confounding characteristics. We also
implement Logistic regression and derive the odds ratio to evaluate the relative risk of can-
cer diagnosis, which supplements the main result by propensity score matching.

Results

Owerall, the diagnesis of cancer has a huge effect on labour-force participation among the
population, but this effect varies across subpopulations. Male workers are more likely to quit
their job inthe year they are diagnosed with cancer (10.1 percentage points), and also inthe
following year (5.0 percentage points). Contrastingly, female workers are more likely to quit
their job immediately after being diagnosed with cancer (18.6 percentage points); however,
this effect totally disappears when considering likelihoods for the following year. Cognitive
workers are mere prone to quit their job in the yvear of diagnosis by 11.6 percentage points,
and this effect remains significant, 3.8 percentage points, in the following year. On the other

PLOS ONE | httpe://doi.or/10.137 1/joumal pone. 0227792 January 29, 2020
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Benefits of knowing own health status: effects of health check-ups on health

behaviours and labour participation
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ABSTRACT

Lifestyle-related diseases account for a large proportion of mortality rates and healthcare expenses.
These diseases are largely preventable with behavioural changes, but people often do not have
adequate information to change their risky health behaviours. This study, for the first time, examines
the extent to which health check-ups, which provide relevant information, affect health behaviours
and labour outcomes of people with lifestyle-related diseases. Using nationally representative data
on health and socioeconomic status in Japan, this study employs propensity score matching to
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compare two samples with similar attributes who had or had not received health check-ups. The
results show that people who had health check-ups exhibit healthier behaviours and longer working
hours than people who had not. Considering their cost and the benefits derived from resultant
increases in annual income, health check-ups can be regarded as cost-effective.

I. Introduction

Risky health behaviours such as high cholesterol
intake, physical inactivity, tobacco use, and excessive
alcohol consumption are major causes of lifestyle-
related diseases, including cancer, heart diseases, and
diabetes (Danaei et al. 2009). These diseases cause
high mortality and morbidity rates in high-income
countries, and thus, their prevalence poses
a considerable economic burden (World Economic
Forum 2011). In Japan, approximately 60% of deaths
are attributed to lifestyle-related diseases, and they
accounted for about 30% of total healthcare costs in
2014-2015 (Ministry of Health, Labor and Welfare
(MHLW), 2017).

Lifestyle-related diseases are largely preventable
with behavioural changes (Cawley and Ruhm
2011). However, people do not always change
their risky health behaviours. One of the key rea-
sons for this, according to Kenkel (1991), is that
people do not have adequate information about
their own health. To address this, many developed
countries have introduced mandatory health
check-ups to provide people with information on
their health status (Dalton and Soljak 2012; Kim,
Lee, and Lim 2019; Hackl et al. 2015). In 2008, the
MHLW in Japan introduced a health check-up

system for people aged 40 to 74 years, called
‘Specific Health Checkup (Tokutei Kenshin)’,
focusing on metabolic syndrome.

Regarding the effects of health check-ups, the
literature has shown mixed results. Some studies
have found no significant effects of health check-
ups on risky health behaviours and health out-
comes (Kim, Lee, and Lim 2019), while others
have shown that check-ups significantly change
the risky health behaviours of those who are diag-
nosed with diabetes (Oster 2015) and hypertension
(Zhao, Konishi, and Glewwe 2013).

This study investigates how health check-ups
affect risky health behaviours and labour outcomes
among people with lifestyle-related diseases: diabetes,
hyperpiesia, lipidemia, and obesity. Health check-up
would motivate those especially who are taking risky
health behaviours and having lifestyle-related disease
to change their behaviours by being aware of their
own current health status. The behavioural change
eventually would improve their health status, which
leads them to be capable to work for longer hours.
To our knowledge, this is the first known study
focusing on the relationship between health check-
ups and labour outcomes. Based on the estimates of
labour outcomes, a simple cost-effectiveness analysis
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Authors Journal Country Data Measurements Method Results
(Year) Work Health
Brenner, H., Occupational Ireland Records of sickness Sickness absence and  Diagnosis Descriptive Cardiovascular disease and
& Ahern, W. and absence since 1981to early retirement of classification statistics musculoskeletal disorders each
environmental 1996 construction workers  according to ICD9 accounted for nearly one third of the
! medicine conditions leading to permanent
(2000) disability on the grounds of which
early retirement was granted.
Karjalainen, Scandinavian Finland Three national Detailed level of Persistent asthma Log-linear A significantly increased risk was
A., Kurppa, journal of registers, and all 25- occupational model found for either men or women in
K, work, 59-year-old employed  classification 125 occupations. For the men, the
Martikainen, environment Finns were followed risk was highest among bakers,
R., & health for asthma incidence in laundry workers, shoemakers and
Karjalainen, (2002) 1986-1998 repairers, tanners, fell mongers and
2 J., &Klaukka, pelt dressers, and metal plating and
T. coating workers. For the women, the
risk was highest among shoemakers
and repairers, railway and station
personnel, jewelry engravers, engine
room crew, molders, round-timber
workers, and bakers.
Gambin Unpublished European 1994-2001 ECHP and  Continuous: log Dummies: Health OLS and Generally, health status and chronic
(2005) Countries SOEP hourly wage status from very Random- disease affect the wage of men
3 good health to poor  effects, and across European countries but has

Fixed-effects

no consistent effects for women of
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health status,
chronic disease

European countries. For instance,
men in Austria indicate that good
health improves wage but for
women the effect is small to
insignificant. Furthermore, effect
varies by country. For instance,
good health increases wage by 9.8%
in Austria but 12.34% in Greece for
men.

Roos et al.

Scandinavian

3 Nordic The Nordic Data bank ~ Dummy: unemployed

Dummies: Self- Logistic

Overall, poor self-reported health

Journal of Countries or not reported poor reduces the probability of being a
Public Health  (Denmark, health and any full-time employed and increases the
(2005) Finland, and limiting probability of unemployed and
Sweden) longstanding illness being housewife for women across
Denmark, Finland, and Sweden,
though the effect is small in Finland.
Similar to women, men also
experience the same unemployment
effect of poor health and pattern is
similar to women across three
Nordic Countries.
Schuring etal.  Journal of 11 European 1994—1998 European Dummies: Dummies: Poor Logistics By countries, authors find that poor
Epidemology  Countries Community Household  Employed, health and chronic ~ Regression health and chronic health
& Community  (same as Panel (First Five unemployed, and health problem significantly increases the
Health (2007)  above) Waves) retired probability of being unemployed

and retired. For example, individuals
with poor health are 30% less likely

,24,



to be employed and those with a
chronic health problem are 10% less
likely to be employed in Germany.
Similarly, those with poor health are
2.6 times more likely to be
unemployed and retired while 2.2 to
2.4 times more likely to be
unemployed and retired in Germany.
Similar pattern can be found across
other 10 countries but the effect of
poor health on employment,
unemployment, and retirement is
strongest on Demark, Netherlands,
and the United Kingdoms.

Alavinia and
Burdorf

International
Archives of
Occupational

Environmental

Health (2008)

11 European
Countries
(Denmark,
Sweden,
Austria,
France,
Germany,
Switzerland,
Belgium,
the
Netherlands,
Spain, Italy
and Greece)

2004 SHARE

Dummies: Retire,
Unemployed, and

Homemaker

Dummies: self-

reported good
health

Logistics

Significant heterogeneity exists
across country and dependent
variables. For retirement, poorer
health increases the probability of
retired in Sweden, Denmark,
Germany, Austria, Italy, Spain, and
Greece. Poor health has no effect on
retirement in the Netherlands,
Switzerland, and France. Similar to
unemployment, poor health
increases unemployment in
Denmark, Germany, and etc. It has
no effect in France.
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Bambra and
Eikemo

Journal of
Epidemology
& Community
Health (2009)

23 European
Countries

2002 and 2004
European Social
Survey

Dummy: unemployed Dummies: Self- Logistics

or not

reported poor Regression
health and any

limiting

longstanding illness

By region and gender, limiting
longstanding illness and self-
reported poor health increases odds
of being unemployed across all
gender and regions: Scandinavian,
Bismarckian, Anglo-Saxon,
Southern, and Eastern Europe. As an
example, limiting longstanding
illness increases the odds of
unemployed by 96% than those
without in Scandinavian and those
with limiting longstanding illness
increases the odds of being
unemployed by 121% than those
without for men. To summarize, the
effect of poor health and illness on
unemployment status is greatest for
those who lived in Anglo-Saxon
region for women and Bismarckian
for men.

Lund et al.

European
Journal of
Public Health
(2009)

Sweden and
Denmark

Danish Work
Environment Studyand
HaKulL

Dummy: Absent due
to sickness at work in

> 7 Days or not

Dummies: Logistics
Overweight, obese,

neck, lower back,

knee symptoms,

Categorical: Self-

reported health

Being obese and overweight
increases the odds of being absent
for sickness in both Sweden and
Denmark. The effect are relatively
similar across these two countries.
Furthermore, various of different
symptoms of chronic health
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10

symptoms are associated with higher
odds of being absent for sickness in
both Sweden and Denmark. The
effects do not vary by countries.

Herquelot, E.,  Diabetes Care  France GAZEL prospective Transition from Diabetes Multistate Cox ~ Employment rate decreased more

Guéguen, A.,  (2011) cohort of 20,625 employment to model rapidly in participants with diabetes

Bonenfant, S., employees of the disability (51.9 and 10.1% at 55 and 60 years,

& Dray-Spira, French national gas respectively) compared with

R. and electricity nondiabetic participants (66.5 and

company “EDF-GDF.” 13.4%, respectively).

McPhedran, S.  Journal of Australia Waves 2 (2002) to 6 Labor force General healthand  logistic Older workers in trades, labor, and
aging and (2008) of the participation =1 if well-being assessed  regression production occupations, the majority
health (2012) Household, Income consistently in the using the Short model of whom are men, have poorer

and Labor Dynamics in
Australia

labor force between
Waves 2 and 6; =0 if
in the labor force at
Wave 2 but left the
workforce and did
not reenter it between
Wave 2 and Wave 6.
Three broad
categories of
occupations:
professional,
clerical/sales/services

Form-36 (SF-36)

general health than their
counterparts in other occupations
and are also the most likely to exit
the workforce.
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Olesen, S. C.,  Social Australia 2001-2006 Household,  Early retirement Mental Health log-log Poor mental health was associated
Butterworth, psychiatry and Income and Labour Inventory (MHI-5)  regression with higher rates of retirement in
11 P., & Rodgers, psychiatric Dynamics in Australia model men (hazard rate ratio, HRR 1.19),
B. epidemiology (HILDA) Survey and workforce exit more generally
(2012) in women (HRR 1.14).
Deiana C. Unpublished 26 European 2007 and 2009 Dummies: Full-time,  Dummy: daily OLSand PSM  Having a limitation on activities
(2013) Countries European Union Part-time, Retired, activities limited reduces the probability of full-time
Statistics on Income Unemployed, and due to physical or employment and increase part-time
and Living Conditions  Inactive mental problems or employment, though the effect
12 not varies across countries. That is,
effect is stronger in countries such
as Austria, Belgium, and the effect
is weaker in countries such as,
Estonia and Finland.
De Wind, A., BMC Public Netherlands  Interviews conducted Early retirement Health problems Qualitative Both poor and good health
Geuskens, G.  Health (2013) with 30 employees method influenced early retirement. For poor
A., Reeuwijk, (60-64 years) who health, four pathways were
K. G, retired before the identified. A good health also
Westerman, official retirement age influenced early retirement, since
13 M. J., Ybema, of 65 persons wanted to enjoy life while
J. F., Burdorf, their health still allowed to do so.
A, ..&Van
der Beek, A.
J.
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15

16

Robroek, S. J.,  Scandinavian N/A PubMed and Embase Exit from paid Overweight, Meta-analysis ~ Obese (relative risk (RR)=1.53) and
Reeuwijk, K. journal of for English language, employment through  obesity, and lack of overweight (RR=1.16) individuals
G., Hillier, F.  work, longitudinal, disability pension, physical activity had an increased likelihood of exit
C., Bambra, environment quantitative studies unemployment, and from paid employment through
C.L., van & health early retirement disability pension, but were not at
Rijn,R. M., & (2013) statistically significant increased risk
Burdorf, A. for unemployment or early
retirement.
Schuring, M.,  Scandinavian Netherlands  1999-2002 Permanent ~ Unemployment, early ~ Self-reported health Cox Poor health increased the likelihood
Robroek, S. J., journal of Quality of Life Survey  retirement, disability  with five proportional of labor force exit into
Otten, F. W.,  work, pension, or becoming  categories. Those hazards unemployment [hazard ratio (HR)
Arts, C. H., & environment economically reporting less than  analyses 1.89], disability pension (HR 6.39),
Burdorf, A. & health inactive “good health” were and early retirement (HR 1.20), but
(2013) defined as having a was not a determinant of becoming
poor health economically inactive (HR 1.07).
Bonauto, D. Preventing USA A landline telephone Occupation codes Obesity by Body Multivariate Workers in protective services were
K. Lu,D., &  chronic survey in Washington  using the Mass Index regression 2.46 times as likely to be obese as
Fan, Z. J. disease (2014) state Prevention’s Standardized analyses workers in health diagnosing

Behavioral Risk Factor
Surveillance System
from 2003 to 2009

Occupation and
Industry Coding

occupations. Workers with
physically demanding occupational
physical activity had a lower PR of
obesity (PR = 0.83) than those with
non-physically demanding
occupational physical activity.
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Rumball- Health Affairs 16 high SHARE (2004-07), Early retirement Self-reported Cox Across the sixteen countries, people
Smith, J., (2014) income ELSA (2002, 2004, doctor’s diagnosis  proportional diagnosed with diabetes had a 30
Barthold, D., countries and 2006), and HRS of diabetes hazards models percent increase in the rate of labor-
Nandi, A., & (2004) force exit, compared to people
Heymann, J. without the disease.
Virtanen, M.,  Diabetic Finland Finnish Public Sector Work disability Obesity, physical Group-based Diabetes was associated with a
Kiviméki, M., Medicine France Study (1102 cases; activity, smoking trajectory ‘high—increasing’ trajectory only
Zins, M., (2015) 2204 controls) and the and alcohol modelling (OR 1.90). Obesity and low physical
Dray-Spira, French GAZEL study consumption activity were similarly associated
R., Oksanen, (500 cases; 1000 with high work disability in people
T., Ferrie, J. controls), followed up with and without diabetes. Smoking
E.,..& for 5 years. was associated with ‘high—
Vahtera, J. increasing’ trajectory in employees
with diabetes (OR 1.88) but not in
those without diabetes (OR 1.32).
Kaspersen, S.  The European  Norway Self-reported health Unemployment Chronic somatic Cox Compared to reporting no

L., Pape, K,
Vie, G. A,
Ose, S. O,
Krokstad, S.,
Gunnell, D.,
& Bjgrngaard,
J. H.

Journal of
Public Health
(2016)

data (1995-1997)
linked to the National
Insurance Database
(1992-2008).

conditions, high proportional

symptom levels of  hazard models
anxiety and

depression, poor

self-rated health,

insomnia

conditions/symptoms, having >3
chronic somatic conditions (HR
1.78) or high symptom levels of
anxiety and depression (HR 1.57)
increased the risk of subsequent
unemployment substantially. Poor
self-rated health (HR 1.36),
insomnia (HR 1.19) were also
associated with increased risk of
unemployment.
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GBD 2016

The Lancet

Global

Global Burden of

Occupational risks

deaths and

Comparative

Occupational risk factor accounted

Occupational  (2017) Diseases Studies Data disability-adjusted  risk assessment  for the fewest number of deaths and
Carcinogens life years (DALYs) framework DALYs among all risks (metabolic,
Collaborators environmental, occupational, and
behavior risks), and there was a
significant decline in it since 2006.
Heggebo Ethnicity & 18 European 2005-2014 European Dummy: Dummy: LLSI: OLS Having a limiting long-standing
Health (2017)  Countries Union Statistics on Unemployed or not limiting long- illness increases the probability of
Income and Living standing illness unemployment for some countries,
Conditions such as Austria, Belgium, Czech
Republic, and more. No effects are
found on Croatia, Hungary, and
more.
Majeed, T., Journal of Australia 2011 Australian Life Workforce Diabetes, asthma, Multinomial Diabetes, asthma, depression, and
Forder, P. M.,  aging and Histories and Health participation depression, and regression arthritis were less prevalent in men
Mishra, G., health (2017) (LHH) Survey arthritis and women in class “mostly full-
Kendig, H., & time work,” compared with other
Byles, J. E. workforce patterns. The odds of

“mostly full-time work” were lower
for men reporting depression or
arthritis, whereas among women,
depression was associated with
“increasing part-time work” after
adjusting early and adult life factors.
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Park, J., Kim,  Annals of Korea The fourth Working 20 occupations in Hazards of health chi-squared Aged workers in elementary and
S. G., Park,J.  occupational Conditions Survey of South Korea that problems test for the skilled manual occupations reported
S., Han, B, and 2014 employ the most differences frequent exposure to job-specific
Kim, K. B., & environmental aged workers (at least between aged hazards, such as noise, vibrations,
Kim, Y. medicine 55 years-old) by the workers and high and low temperatures, solvents,
(2017) Korean Standard young workers  and chemicals. In addition, aged
Classification of workers also reported more frequent
Occupations exposure to ergonomic hazards, such
as tiring or painful positions,
carrying or moving heavy loads, and
repetitive movements.
Reeuwijk et Scandinavian 11 European 2004-2012 Survey of  One categorical Good or poor self-  Cox Stratified by three regions
al. Journal of Countries Health, Aging, variable, five reported health Proportional (Bismarckian, Scandinavian, and
Work, (Denmark, Retirement in Europe categories: 1) Paid status (a dummy) Hazards Model  Southern European), poor health is
Environment,  Sweden, or SHARE (First Four  employment, 2) and F&G’s generally associated with a higher
& Health Austria, Waves) disability benefit, 3) Proportional probability of being in disability
(2017) France, unemployed, 4) early Subdistribution  benefit and unemployed across the
Germany, retirement, and 5) Hazards Model three regions. For Bismarckian
Switzerland, economically region, those with poor health are
Belgium, inactive (stopped 2.89 times more likely to be in
the working for reasons disability benefit group than paid
Netherlands, not listed above such employment (baseline) and 1.71
Spain, Italy as homemaking) times more likely to be unemployed

and Greece)

than be in paid employment. For
Scandinavian region, poor health
increases the probability of being in
disability benefits than in paid
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employment by 3.69 times. Finally,
individuals are 7.34 times more
likely to be in disability benefit than
paid employment if they are in poor
health and in Southern Europe

region.
Ando, E., Industrial Japan 2007-2011 Type of employment  Cardiovascular logistic Non-standard employees had a
Kachi, Y., health (2018) Comprehensive Survey contract: standard risk: obesity, regression statistically significant higher OR
Kawakami, of Living Conditions (full-time and abdominal obesity,  model for current smoking than the male
N., Fukuda, and National Health permanent) or non- hypertension, standard employees (OR 1.39; 95%
Y., & and Nutritional Survey  standard (part-time diabetes, Cl, 1.13-1.86). The prevalence of
Kawada, T. job) dyslipidemia, diabetes was significantly higher
current smoking, among female non-standard
excessive alcohol employees than standard employees
consumption, and (OR 1.83; 95% ClI, 1.10-3.09)
metabolic
syndrome
Leonardi etal. International 3 European  Collaborative Research  Dummy: Dummy: Self- Logistics Higher handgrip decreases
Journal of Countries on Ageing in Europe Unemployed or not reported poor unemployment in all three countries.
Environment (Finland, health The effect is relatively similar across
Research and Poland, and Continuous: three countries. That is, 1kg
Public Health  Spain) Handgrip in kg and increases in handgrip strength leads
(2018) walking test at 4m to 0.1 — 0.2 times decreases in

in meter

unemployment. For self-reported
poor health, poor health increases
the odds of unemployment by 3.14
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times in Poland and 1.27 times in
Spain.

Scharn, M., BMC public N/A 20 research articles Retirement timing Multiple domains Meta-analyses  Health limitation is one of the eight
Sewdas, R., health (2018) of the determinants, domains (demographic factors,
Boot, C. R, including health health, social factors, social
Huisman, M., participation, work characteristics,
Lindeboom, financial factors, retirement
M., & Van preferences, and macro effects) that
Der Beek, A. determine the timing of retirement.
J.
Heggebo and Interantional 4 European 2013 European Union ~ Dummy: Dummy: LLSI: OLS Having a limiting long-standing
Buffel Journal of Countries Statistics on Income Unemployed or not limiting long- illness increase the probability of
Health and Living Conditions standing illness being unemployed in Norway,
Services Netherlands, and Belgium but has
(2019) no effect in Denmark. The effect
varies by education level, marital
status, age, and gender across these
countries.
Porru et al. European 11 European 2004 SHARE Dummy: Dummy: depress or  Cox Depression is more likely to increase
Journal of Countries Unemployed or not not using a scale of  proportional the risk of unemployment in
Public Health EURO-D scale (1:  hazard model European countries, though the risk
(2019) >4 score and 0 varies. For instance, Northern

otherwise)

European countries only have 1.03
risk ratio compared to Southern
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European countries which have 1.68
RR.

Fu, R,
Noguchi, H.,
Kaneko, S.,
Kawamura,
A., Kang, C.,
Takahashi, H.,
Tamiya, N.

PLoS ONE
(2019)

Japan

the Comprehensive
Survey of Living
Conditions (CSLC)
from 1995 to

2013

Working status by
gender and cognitive
(white-color)/non-
cognitive (blue-color)
workers

Diagnosed
cardiovascular
diseases

OLS, 2SLS
with IV

Cardiovascular diseases
significantly and remarkably
reduced the probability of working
by 15.4% (95% CI: -30.6% to -
0.2%). The reduction in working
probability was detected for women
only. Respondents aged>=40 years
were less likely to work once
diagnosed and the reduction was
enlarged for those aged>=65 years,
while those aged < 40 years
appeared to be unaffected.
Probability of engaging in manual
labor significantly decreased once
diagnosed; however, no impact was
found for cognitive occupations.
Among employed respondents, the
adverse effects of cardiovascular
diseases decreased working hours by
five hours per week. Validity of the
biomarker instrumental variables
was generally verified.
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Schuring et al.

Scandinavian

25 European

2005-2014 European

Dummy:

Dummy: Self-

Cox

Poor health increases the odds of

Journal of Countries Union Statistics on Unemployed or not reported poor proportional unemployment across Europe.
Work, Income and Living health hazards models  Specifically, the effect is strongest
Environment, Conditions among Anglo-Saxon region while
& Health the effect is weakest among Eastern
(2019) region.
Torp et al. Journal of 6 European  EU COST Cancerand  Dummy: Employed Dummy: Cancer Proportion test ~ Cancer survivors are more likely to
Occupational Countries Work Network Dataset  or self-employed, survivor or not be self-employed. In particular,
Rehabilitation reduced work hours cancer survivors in Belgium and
(2019) Continuous: hours of Ireland are more likely to be self-
work, mean reduced employed than being employed as a
work hours salaried worker. No effect is found
on France, Norway, and UK. Similar
patterns can be observed for work
hours.
GBD 2016 Occupational Global Global Burden of Occupational Cancer attributable ~ Comparative An estimated 349,000 deaths and 7.2
Occupational  and Diseases Studies Data  carcinogens deaths and risk assessment  million DALYSs in 2016 due to
Carcinogens Environmental (sociodemographic disability-adjusted ~ framework exposure to the included
Collaborators ~ Medicine index, employment life years (DALYS) occupational carcinogens—3.9% of
(2020) data) all cancer deaths and 3.4% all cancer
DALYSs; 79% of deaths were of
males and 88% were of people aged
55 —79 years.
Kaneko, S., PLOS ONE Japan Longitudinal Survey of Working status by Diagnosed cancer Logistic Cognitive workers are more prone to
Noguchi, H., Middle-aged and gender and cognitive regression with  quit their job in the year of diagnosis
Fu R., Kang, Elderly Persons (2005-  (white-color)/non- propensity by 11.6 percentage points, and this
C, Kawamura, 2016) score matching  effect remains significant, 3.8
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A.,Amano S.,

cognitive (blue-color)

percentage points, in the following

Miyawaki A. workers year. On the other hand, for manual
workers the effect during the year of
diagnosis is huge. It amounts to 18.7
percentage points; however, the
effect almost disappears in the
following year.

Rivera- International N/A 18 studies Shift work Prostate cancer Meta analyses ~ No association was found between

Izquierdo, M.,  Journal of rotating/night-shift work and

Martinez- Environmental prostate cancer, pooled OR 1.07

Ruiz, V., Research and (95%CI 0.99 to 1.15)

Castillo-Ruiz,  Public Health

E. M., (2020)

Manzaneda-

Navio, M.,

Pérez-Gomez,

B, &

Jiménez-

Moledn, J. J.
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Authors Journal Country Data Measurements Method Results
(YYear) Work Health
Pelkowski, J. Growth and USA 1992-93 Health and Transitions between  Diagnosed with Multinomial Workers with health problems are
M., & Berger,  Change Retirement Study employers according  health problems logit regression  more likely than healthy workers to
M. C. (2003) to HRS occupational remain with their current employer
coding scheme than to switch employers. But
! among those who switch employers,
those with health problems are more
likely to change broad occupational
categories than are healthy workers.
Llena-Nozal Health UK 1958-2010 National Occupation types: Mental health by Ordinary least ~ Employment status, occupation and
A, Economics Child Development professional, Malaise Inventory  square with lifestyle variables are important for
Lindeboom, (2004) Survey managerial and fixed effect, the probability of experiencing a
) M., & Portrait, technical, skilled selection disability shock. Individuals who
F. non-manual, skilled model participate in the labour market and
manual, partly who hold a professional occupation
skilled and unskilled have substantially lower disability
shock probabilities.
Steiner, J. F., Cancer (2004) Review Literature review from  Work return and Cancer survivor or A conceptual Because the ability to work
Cavender, T. 1966-2003 by work function, not model of work  integrates so many physical,
A., Main, D. searching the economic status, after cancer mental/cognitive, social, and
3 S., & Bradley, MEDLINE, CancerLit, work intensity, role, economic considerations,
C.J. EMBASE, and content observational studies of the impact
HealthSTAR, of cancer on work and interventions

PsychoINFO, ERIC,

to improve work function are a

,38,



and Social SciSearch
electronic data bases

particularly important component of
cancer survivorship research.

Cawley et al. Schmoller US and 1986-2001 Panel Continuous: log Continuous: IV (parental For men in both the US and
Jahrbuch Germany Study of Income wage weight, height,and  BMI) Germany, having higher BMI has
(2005) Dynamic and 2002 BMI no effect on log wage. For women
German Soci- Dummies: in the US, higher BMI reduces log
Economic Panel Underweight, wage by 1.32%. For women in
overweight, and Germany, higher BMI has no effect
overweight on log wage.
Garcia and Unpublised European 1998 — 2001 European  Dummy: Employed Continuous: BMI Logit The effect of weight-related
Quintana- (2006) countries Community or not and weight variables on employment and wage
Domeque Household Panel Continuous: Hourly ~ Dummy: Obese or differed across countries and

wage

not

gender. We only highlight an
example as too many
heterogeneities to summarize
everything. For instance, Higher
obesity, BMI, and weight increases
unemployment in Greece, Italy, and
Spain for women, whereas they
have no effects on unemployment in
Demark, Finland, Ireland, and
Portugal. For men, higher weight-
related variables increase

,39,



unemployment for Belgium,
Finland, and Spain.

Kim, I. H.,
Muntaner, C.,
Khang, Y. H.,
Paek, D., &
Cho, S. I.

Social science

Korea 1998 Korean National
Health and Nutrition
Examination Survey

Nonstandard
employment; part-
time work,
temporary work, and
daily work

Self-reported
depression and
suicidal ideation

Nonstandard employees were more
likely to be mentally ill compared to
standard employees. Nonstandard
work status was associated with
poor mental health after adjusting
for socioeconomic position
(education, occupational class, and
income) and health behaviors
(smoking, alcohol consumption, and
exercise).

Lundborg et
al.

Economics of

European 2004 SHARE
countries

Dummy: Employed
or not

Continuous: Hours
worked and wage

Dummies: Obese

For Nordic and Central European
countries, BMI has no effect of
employment for either men and
women. For Southern European
countries, higher BMI reduces
employment for men but has no
effect on women. Generally, BMI
has no effect on hours of worked
except for women of Central
European countries. Interestingly,
higher BMI increases the
probability of employment by 10.1
percentage points for women of this
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region. For wage, BMI only has
effect on wage for women living in
central European countries.

Brunello and
D’Hombres

Economics
and Human
Biology
(2007)

European
countries

1998 — 2001 European
Community wage

Continuous: Hourly

Household Panel

Instrumental
variable (BMI
of relative)

Continuous: BMI

Higher BMI is no effect on wage in
Greece, Spain, Austria, Denmark,
and Ireland for women. Higher BMI
reduces on wage in Italy, Portugal,
and Finland for women. For
instance, one point increases in BMI
reduces wage by 1.4% in Italy;
reduces wage by 3.5% in Portugal;
and reduces wage by 3.6% in
Finland. For men, the effect differs
across countries as well.

Atella et al.

EHB (2008)

European
countries

1998 — 2001 European
Community

Continuous: Wage

Household Panel

OLS and

quantile

Dummies: Obese,
Overweight, and

Underweight regression

For women, the obesity has no
effect on wage in Austria, Greece,
Ireland, and Portugal. For Belgium,
Denmark, Finland, Italy, Spain,
being obese significantly decreases
wage for women. Generally, weight
has no effect on wage across
countries, except for Austria,
Belgium, Ireland, and Italy.
Significant heterogeneity exists
across different distribution of wags
for both gender.
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Case and Journal of UK and US 1958 National Child Continuous: log Continuous: Height OLS and For men and women in UK, higher
Paxon Political Development Study, annual earning multinomial height is associated with higher log
Economy 1970 British Cohort logistics annual earning. For men in the US,
(2008) Study, 1986-1994 being higher is associated with
10 National Health higher probability of being in an
Interview Survey, executive position. For women in
1988 — 1997 Panel the US, the effect is much smaller.
Study of Income
Dynamic
Villar and EHB (2009) European 1994-2001 European Continuous: Continuous: BMI OLS and logit ~ For men, higher BMI is associated
Quintana- countries Community Household income with higher household income but
Domeque Household Panel the effect varies across countries. In
particular, higher BMI increases
household income in Finland,
Greece, and Denmark but has no
11 effect in Austria, Belgium, Ireland,
Italy, Portugal, and Spain. For
women, higher has no effect on
household income, except for
Denmark where higher BMI
increases household income for
women.
Hildebrand Unpublished European 1994 — 2001 European  Continuous: Wage Continuous: BMI Partial linear For Northern and Southern
and Kerm (2010) countries Community model (non- European countries, BMI has no
12 Household Panel parametric effect on wage for men. For women,
model) BMI reduces employment by

approximately 0.4 percentage points
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for both Northern and Southern
European countries.

Garcia-Gomez

13

Journal of
Health
Economics
(2011)

European
countries

1994-2001 The
European Community
Household Panel

Dummies:
unemployed, retired,
and inactive

Dummies: Self-
reported bad health
(SAH) and chronic
disorder

Propensity
score matching
(or PSM)

Significant heterogeneity exists on
the effect of health and chronic
disorder on employment outcomes
across European countries. For
instance, being poor health reduces
the probability of being employed
by 6.89 percentage-points in
Denmark while the effect in
Belgium is only 2.30 percentage-
points. Similar pattern can be
observed for having a chronic
disorder. Stratified the effect by age
groups, authors find that older
workers have stronger effect of poor
health and employment than
younger workers. The pattern is
consistent across countries.

Moran, J. R.,
Short, P. F., &

14 Hollenbeak, C.
S.

Journal of
health
economics
(2011)

USA

1997-1999 Penn State
Cancer Survivor
Survey

Prime-age cancer
survivors’
probability of
working, probability
of working full time,

Diagnosis of all
types of cancer

Propensity
score matching
difference in
difference

As long as two to six years after
diagnosis, cancer survivors have
lower employment rates and work
fewer hours than other similarly
aged adults.
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working hours per
week

Sotnyk Unpublished European 2004 — 2009 SHARE Dummy: Employed Dummies: Obese OLS with Regardless whatever it is Northern
(2011) countries or not and overweight lagged or Southern European countries,
Continuous: Hours dependent being overweight or obese has no
worked variable effect on employment and hours
worked.
Wandel, M., Handbook of  N/A Literature review and Job stress Weight Job Psychological demand and decision
Kjollesdal, M.  Stress in the interpretation of demand/control latitude are comprised in the model.
K. R., & Roos, Occupations potential mechanism model When an employee experiences
G. (2011) high psychological demands and his
decision latitude is low, job strain is
high and leads adverse stress
reactions such as having unhealthy
diet and being at risks of obesity.
Christensen, Health Denmark 1985-2001 Merged Early retirement Diagnoses defined  Duration Individual obtaining a diagnosis
B.J, & Economics register data on by ICD-10 analyses from musculoskeletal system and
Kallestrup- (2012) individual objective connective tissue, or from diseases
Lamb, M. medical diagnosis of the circulatory system,
codes and early experiences a more than 50 %
retirement behavior increase in retirement probability.
Flores and Empirical European 2004 — 2012SHARE Dummy: Employed Categorical: Self- Probit Significant difference exists across
Kalwij Economics countries or not reported health (3 European countries in term of
(2014) categories: fair, effects of chronic conditions on

employment. Generally, having
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good, and
excellent)
Dummy: Chronic
condition

chronic condition reduces
employment regardless of countries
but the significance varies. For
instance, chronic condition
significantly reduces employment in
Sweden but the effect of chronic
condition on employment is
negative and insignificant in
Demark. For self-reported good
health, coefficient size of the effect
of good health varies but
significance is consistent across
ALL countries.

Candon, D. Economics & UK 2000-2006 English Labor force Diagnosis of all Propensity Cancer have a negative impact in
Human Longitudinal Study of  participation and types of cancer score matching  both the first 6-month period
Biology Ageing working hours following diagnosis and the second
(2015) 6-month period. In the second 6-
month period after diagnosis,
19 respondents with cancer are 12.2%
points less likely to work and work
4.2 fewer hours a week when
compared to matched, healthy
controls.
Gimenez- Economic European Multinational Time Continuous: Hours Dummy: Self- Seemingly Overall, better self-reported health
Nadal and Modelling countries Use Survey devoted to market reported good Unrelated is associated with more hours
Molina (2015) work health Regression devoted to market work regardless

of countries and gender, though the
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effect varies across countries and
gender. For instance, good health is
associated with 33.7% more hours
in market work for men in France
while good health is associated with
only 12.0% increase in hours of
market work for men in Germany.
Similar pattern can be observed in
women as well.

Kajitani, S.

Journal of the  Japan

1999-2001 Nihon

Type of occupation: Number of chronic

Discrete time-

Physical abilities of male blue-collar

Japanese and University Japanese white-collar and diseases, high duration model  workers decline more rapidly with
International Longitudinal Study of  blue-collar blood pressure, age, especially after 55 years of age,
Economies Aging diabetes compared to those in other
o1 (2015) occupations. By contrast, the
probabilities of being diabetic
among male white-collar workers
increase more rapidly with age than
they do for male blue-collar
workers.
Kolodziejczyk, Economics &  Denmark Danish Cancer Non-participation of ~ Breast cancer Propensity There is a significant educational
C,& Human Registry linked to labor market and score gradient in the effect of cancer in
Heinesen, E. Biology hospitalization registry  eligibility to disable weighting the public sector, where the
” (2016) pension, three years methods estimated effects are 11.5 and 3.8

after the year of
diagnosis

percentage points, respectively, for
the low- and high-educated. The
corresponding estimates for the
private sector are 6.2 and 3.2
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percentage points and here the
educational gradient is only
marginally significant.

Lin, S. J. The Journal of  Taiwan 2008 Panel Study of Wage Obesity Two stage least  Individuals with excess bodyweight
Developing Family Dynamics square are paid much less than their normal
Areas (2016) weight counterparts, in particular
for female workers and those who
are aged 50 and above. Being
overweight and obese also penalizes
the wages of those who are engaged
in the managerial, sales, and
services occupations.
Trevisan and Labour European 2001-2013 SHARE Dummy: Worked last Dummy: has a PSM For Nordic countries, negative
Zantomio Economics countries and 2002 — 2013 week or four months  heart attack, health shock reduces the probability
(2016) English Longitudinal or not cancer, or stroke or of being employed by 11.9

Study of Ageing

not

percentage-points. For contential
and Mediterranean countries, health
shock has no effect on the
probability of being employed. For
Eastern countries, negative health
shock results in a significant
negative effect on the probability of
being employed. That is, the effect
is approximately -0.595.
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Heinesen, E., Applied Denmark 2010 administrative Return-to-work Breast, colon or Linear Return-to-work probability has a
Kolodziejczyk, Economics data and a survey to probability three melanoma skin probability negative correlation with pre-cancer
C., Ladenburg, (2017) breast and colon years after the year cancer diagnoses models job dissatisfaction with mental
- J., Andersen, cancer survivors of diagnosis demands (where the correlation is
I., & Thielen, driven by the high-educated) and
K. with physical demands and the
superior (where the correlation is
driven by the low-educated).
Jeon, S. H. Health Canada Canadian 1991 Census  Individuals' working  Cancer types that Coarsened Over the 3-year period following
economics link to Vital Statistics  status and total are restricted to exact matching  the year of the diagnosis, the
(2017) Registry and annual earnings people surviving and regression  probability of working is 5
26 longitudinal personal for more than three  models percentage points lower for cancer
income tax records years or not survivors than for the comparison
group, and their earnings are 10%
lower.
Jeon, S.H., & Journal of Canada Canadian 1991 Census  Individuals’ working ~ Treatment: spouses  Difference in There is a strong evidence for a
Pohl, R. V. health link to Vital Statistics  status, annual were diagnosed difference with  decline in employment and earnings
economics Registry and earnings, and family  with cancer for the  coarsened of individuals whose spouses are
(2017) longitudinal personal income first time between exact matching  diagnosed with cancer. Individuals
income tax records 1992 and 2003 reducing their labor supply to
»7 provide care to their sick spouses

and to enjoy joint leisure. Family
income substantially declines after
spouses’ cancer diagnoses,
suggesting that the financial
consequences of such health shocks
are considerable.
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Heinesen, E., Journal of Denmark 2000-2005 Danish Labor market Diagnosis of all OoLsS, The negative effect of cancer on
Imai, S., & health cancer and outcomes four years  types of cancer robustness employment is stronger if the pre-
Maruyama, S.  economics hospitalization after diagnosed based on ICD-10 checks with cancer occupation requires high
(2018) registers cancer over different ATT with levels of manual skills or low levels
28 job characteristics inverse of cognitive skills. Cancer is not

measurement: skill probability associated with occupational

and ability weighting mobility.

requirements in each

specific occupation.

Mavisakalyan ~ EHB (2018) Armenia, 2008 Caucasus Dummy: Employed Dummy: Attractive  Probit Across three countries, the effect of
Azerbaijan, Research Resource or not or not attractiveness on employment is
and Georgia  Centers Data relatively similar for men. That is,

attractiveness increases the

29 probability of employment by
approximately 13 to 14 percentage
points. For women, the
attractiveness has no effect on
employment.

Ravesteijn, B., Health Germany 1984-2012 German Occupational titles Health satisfaction, Dynamic panel  Blue-collar workers report worse

Kippersluis, H.  economics Socioeconomic Panel according to Self-assessed data model health than white-collar workers,

V., & (2018) International health, SF12 for and that the size of this health gap is

Doorslaer, E. Standard physical and comparable to the effect of ageing

30 V. Classification of mental health 29 months. However, because of

Occupations

various sources of selection into
occupation, the association does not
necessarily reflect the causal effect
of occupation on health.
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Stephens Jr, National USA Multiple risks factor Earning and family Coronary heart Randomized The health interventions
M., & Toohey, Bureau of intervention trail income disease related controlled trail  significantly increase earning by
D.J. Economic risks and three percent and family income by
31 Research interventions such four percent with no concurrent
working paper as cholesterol, effect on labor force participation.
(2018) smoking, and blood
pressure.
Dang, A., Economics &  India 2004-05 and 2011-12  Working or not and BMI Ordinary least ~ BMI is positively and significantly
Maitra, P., & Human India Human white-collar or not square associated with labor market
Menon, N. Biology Development Survey inactivity. Women in white-collar
(2019) work have about 1.01 kg/m2 higher
32 BMI than women in blue-collar
work. For working men, the
comparable estimate is
approximately 1.18 kg/m2.
Kelly et al. EHB (2019) Entire world 1984 — 2008 Multiple ~ Continuous: GDP Continuous: Mean  OLS and Across different income level of
(116 data sources;: WHO growth BMI dynamic panel  countries, authors find that upper
Countries) data, The World estimation middle income countries experience
Development a significant reduction in GPD
23 Indicators, growth as BMI increases. That is,

International Country
Risk Guide, and UN
Conference on Trade

and Development

1% increase in population BMI
decreases GDP growth by 11.5%.
No effects were found on low-
income, lower middle-income, and
high-income countries.
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Osmani, A. R., Economic USA 2008-2015 Medical Employment status, Cancer survivor or  Correlated Male and female cancer types
& Okunade, Modelling Expenditure Panel weekly work hours, not random effects  adversely affect short- and long- run
A A (2019) Survey hourly rate of pay model employment prospects, and male-
and total number of specific cancers increase weekly
missed workdays due hours of work and decrease short-
to illness and long- run annual labor incomes.
34 Moreover, gender-specific cancers
increasingly limit long run family
incomes and raise total health
expenditures in the short- and
intermediate- runs but not in the
long-run.
White-Means,  Journal of USA 2008-2014 Medical Labor force Self-reported hurdle negative  Hispanic and Black breast cancer
S. 1., & Family and Expenditure Panel participation and cancer status binomial survivors were less likely to be
Osmani, A. R.  Economic Survey working hours model employed by 4% and 7.5%,
Issues (2019) respectively, compared with Whites.
Black prostate cancer survivors
3 were 8% less likely to work than

Whites. Once employed, Black and
Hispanic breast cancer survivors
worked an extra 4 and 6 h than
Whites, while Hispanic prostate
cancer survivors worked 5 fewer
weekly hours than Whites.
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