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ABSTRACT

Introduction: Obesity continues to represent a significant public health concern, with a broad impact 
from both a health and economic perspective. 

Objective: This analysis assesses the fiscal consequences of overweight and obesity (OAO) in Japan by 
capturing obesity-attributable lost tax revenue and increased government transfers using a government 
perspective. 

Methods: The fiscal burden of OAO was estimated using an age-specific prevalence model, which 
tracked the Japanese population across different body mass index (BMI) categories. The model was 
populated with fiscal data for Japan, including employment activity and government spending, to 
calculate tax revenue and transfer costs. A targeted literature review was conducted to identify data 
estimating the impact of OAO on employment, income, sick leave, retirement, and mortality. These 
modifiers were applied to Japanese epidemiological and fiscal projections to calculate government 
tax revenue and spending. The incremental impact of reducing OAO in the general population was 
subsequently calculated. Results were estimated based on the 2023 Japanese working-age population 
aged 18 to 70 years. 

Results: The total fiscal burden of OAO in Japan, defined as BMI of at least 25, is estimated at US 
$13.41 billion (¥1925 billion), representing 0.4% of Japan’s gross domestic product. This consists 
of a loss of $6.3 billion (¥901 billion) and $1.2 billion (¥179 billion) in direct and indirect tax rev-
enue, respectively, due to lower employment and income combined with higher sick leave. Excess 
OAO-attributable healthcare costs were $5.4 billion (¥769 billion), while additional pension payment 
spending of $0.5 billion (¥77 billion) was estimated, due to higher levels of early retirement.

Conclusions: While the health implications of OAO are well documented, this fiscal analysis demon-
strates the significant economic burden of OAO both to the healthcare system and broader gov-
ernment accounts. Policies aimed at reducing population-level obesity have the potential to benefit 
government accounts through increasing employment and reducing public spending, which can offset 
the cost of implementing these policies. 

INTRODUCTION

Obesity continues to represent a significant public health challenge 
globally.1 Recent estimates indicate that by 2035, over 4 billion people 
could be affected by overweight and obesity (OAO; defined as body 
mass index [BMI] ≥25 kg/m2), with an anticipated rise in the levels of 

obesity (BMI ≥30 kg/m2) from 14% of the population in 2020 to 24% 
in 2035.2 Asian countries have seen a significant increase in the rates of 
OAO, which has coincided with the economic development in recent 
decades.3 While Japan has not experienced the same level of growth in 
obesity levels as other Asian countries, a 15.3% increase in the rates of 
OAO was observed from 1990 to 2013.3
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Obesity and its associated comorbidities, such as diabetes and car-
diovascular disease, lead to significant costs for society, with the World 
Obesity Atlas 2023 estimating that the cost of OAO will increase to 
over US $4 trillion of potential income by 2035.2 Several studies have 
explored the medical expenditure associated with OAO in Japan.4-6 
While there are differences between the healthcare burden for males 
and females, there is a clear increase in medical costs for individu-
als living with overweight or obesity.4 Obesity also leads to elevated 
mortality,7 and Asians with obesity have been shown to have higher 
mortality risk than White populations with obesity.8 The burden of 
OAO is not limited to healthcare costs as, similar to many chronic 
conditions, it can impair work activity and affect the labor market, 
which subsequently impacts government accounts through reduced tax 
revenue and increased social welfare payments.9-11 These broader eco-
nomic effects can manifest in different ways. First, individuals living 
with obesity may incur productivity losses through absenteeism or pre-
senteeism.12,13 Moreover, obesity can lead to lower rates of employment 
and lower income, although the exact magnitude of this effect can vary 
between males and females.14 Finally, obesity can lead to exit from the 
workforce entirely, either through long-term disability or early retire-
ment.15,16 As such, obesity can have a financial impact on governments 
due to lower tax revenue combined with higher expenditure on social 
welfare programs. 

The objective of this study is to capture the impact of OAO on 
Japanese government accounts using a fiscal modeling framework.17,18 
This study uses a governmental perspective to evaluate revenues and 
transfers resulting from OAO, such as reduced employment rates, 
lower income, increased healthcare spending, higher disability and early 
retirement rates, and increased mortality. These elements can all have 
fiscal effects (ie, impose economic effects on public budgets through 
lower tax revenue and increased spending for governmental transfers 
received by individuals such as pensions and disability benefits).

METHODS

To assess the burden of disease (BoD) of OAO in Japan from a fis-
cal perspective, a prevalence-based model was developed in Microsoft 
Excel. A targeted literature review was undertaken to identify model 
inputs, specifically modifiers linking BMI with economic effects that 
may result in changes of governmental revenues or costs, also named 
as fiscal effects. Such effects include employment rate changes, income 
reductions and increased needs for social welfare and transfers. The full 
details of the literature review are presented in Supplemental Appen-
dix S1. The present analytic framework resembles that of traditional 
cost-of-illness studies; however, rather than calculating the popula-
tion attributable fractions (PAF) of obesity-related comorbidities, this 
analysis focused on calculating the corresponding impact on public 
accounts (ie, the amount of tax revenue and government expenditure 
that can be attributed to OAO).17,18 While there have been other stud-
ies exploring the fiscal impact of obesity,19 this is the first study focus-
ing on the Japanese perspective. As this analysis utilizes data that have 
been previously published and does not include use of any individual 
patient-level data, no ethics approval was required.

The model was developed to track the Japanese population across 
different BMI categories, using data from the Japan National Health 
and Nutrition Survey.20 These data were utilized to form a “control” 
cohort mirroring the general Japanese population. Fiscal flows of tax 
revenues and transfer costs were compared with a hypothetical “inter-
vention” cohort, where OAO, defined as BMI of at least 25 kg/m2, was 
removed. This cut-off was adopted to reflect the definition of obesity 
often used in Asian countries. While the World Health Organization 
(WHO) categorizes obesity based on a BMI of at least 30 kg/m2, it is 

important to consider the ethnicity-specific impact of different BMI 
levels, particularly in Asian populations.5,8,21 Japanese individuals have 
been shown to demonstrate health effects associated with excess weight 
at a lower BMI than White populations,8,22 as well as having higher 
body fat deposition at a given BMI value.23,24 Given these differences, 
an alternate categorization has been proposed for Japan, with obesity 
defined as BMI of at least 25 kg/m2. 8,21,22 This approach has been sug-
gested as more appropriate for the Japanese population and explains 
why the prevalence of obesity in Japan is considered low (based on 
the WHO classifications), although rates of obesity-related conditions 
reflect those seen in Western countries.21 As such, this analysis consid-
ered the fiscal effects of the population with BMI of at least 25 kg/m2. 

The incremental difference between the tax revenue and govern-
ment expenditure of the control and “intervention” cohorts represents 
the BoD of OAO. The BoD was initially calculated for 2023 and 
subsequently projected for a further 10 years to reflect the impact of 
increasing obesity rates as well as population changes.25,26 The modifiers 
used to model the effect of different BMI categories on government tax 
revenue and social welfare expenditure were identified through the tar-
geted literature review. The objective of this search was to identify rele-
vant data in Japan, although data from other countries were explored if 
Japanese-specific information was unavailable. Details of the inclusion 
and exclusion criteria informing this search are outlined in Supple-
mentary Appendix S1.

The targeted literature review focused on the PubMed database 
and, following identification of 125 records, 17 articles were screened 
at full-text and 2 studies were included for extraction.4,27 Additional 
hand searches were subsequently undertaken in Google Scholar and 
Google to identify further studies of relevance. For these hand searches, 
some initial restrictions were relaxed, such as the year of publication 
and scope country, given that limited Japanese-specific evidence was 
found in the initial PubMed search. Twelve additional studies were 
sourced from these hand searches and included for extraction.

To construct the 2 cohorts in this analysis, age- and gender-specific 
data on the prevalence of the following 4 BMI categories were used to 
categorize the Japanese population:20 

•	 Underweight (BMI <18.5)
•	 Normal weight (BMI 18.5 to < 25)
•	 Overweight (BMI 25 to <30)
•	 Obesity (BMI ≥30)

While this analysis is focused on the Japanese categorization of obesity 
(BMI ≥25), many studies and data sources report results according to 
the WHO classification of obesity. As such, the general population was 
split into the WHO BMI categories when modeling each fiscal effect. 
When constructing the hypothetical “intervention” cohort, all individ-
uals with overweight or obesity (representing the Japanese definition of 
obesity) were reassigned to the normal weight category. 

Economic effects of OAO were modeled using the most relevant 
fiscal data available for Japan, which included data on employment 
and income as well as government expenditure on pension payments, 
sick leave, and health care. Employment and income effects were cal-
culated using results of an observational study investigating the links 
between OAO and the labor market, which reported the effect of BMI 
on both the probability of employment and monthly earnings.14 Sev-
eral identified studies also demonstrated the association between OAO 
and excess healthcare costs, sick leave, and early retirement.4,16,28 The 
underlying calculations used in the analysis are described in Equations 
1-11. Modifiers identified in the targeted literature review were pri-
marily in the form of regression coefficients for individuals with OAO 
and hazard ratios (HRs). These values were used to adjust Japanese 
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population-level data to generate relative effects for the OAO group. 
Employment rates, recipients of social welfare payments, and annual 
income were calculated using Equations 1-3. In Equation 1, the pub-
lished coefficient for OAO was used to adjust the age-specific proba-
bility of employment in the general population.14 Similarly, population 
rates of sick leave and retirement were adjusted by the published hazard 
ratios in Equation 2.16,28 Equation 3 calculates adjusted income for 
OAO individuals using the marginal effect of OAO on income from 
the published logistic regression identified in the literature search.14 

Total income for each of the 4 BMI categories was calculated by 
combining those in full-time employment (excluding those on sick 
leave), those in part-time employment, and those on sick leave (who 
are assumed to receive a portion of their salary), as outlined in Equa-
tions 4 and 5. It was conservatively assumed that sick leave would only 
apply to full-time employees, although a scenario explored the impact 
of applying the sick leave effect to both full-time and part-time employ-
ees. Direct tax revenue was then calculated by applying the Japanese 
tax wedge to total income (Equation 6). The tax wedge represents the 
ratio of taxes paid by workers including employer labor costs, and are 

typically reported by the Organization for Economic Co-operation and 
Development (OECD).29 Indirect tax was also captured to reflect gov-
ernment income from consumption taxes (ie, value-added tax [VAT]). 
The Japanese VAT rate of 10% was applied to disposable income (ie, 
income following application of the tax wedge) and income from gov-
ernment transfers (ie, pension payments) using Equation 7.

Healthcare costs were calculated by combining age-adjusted med-
ical expenditure per capita from the Japanese Ministry of Health, Labor 
and Welfare with OAO-attributable fractions of healthcare costs from 
Fujita et al.4 For the OAO BMI categories, medical expenditure per 
capita was adjusted upward with the attributable fractions and down-
ward for the remaining categories (Equation 8).

A key element of this analysis is accounting for the mortality 
impact associated with higher BMI levels. Excess deaths due to OAO 
were estimated using the PAF formula from Rockhill et al30 (Equation 
9). This formula was applied using data from a pooled analysis of 7 Jap-
anese studies assessing the link between BMI and all-cause mortality.31 
The PAF was then combined with Japanese life tables to estimate the 
annual number of OAO-specific deaths.32

Equations Used in the Analysis
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For BMI category k = 1-4 in the control cohort (ie, the general population) and m = 1-2 for the “intervention” cohort where all individual in the overweight and 
obesity categories are reassigned to the normal weight group (therefore,

where Xk and Xm are the proportion of the population in each BMI category).
Abbreviations: β, marginal effect from relevant regression model; GP, general population; HC, annual healthcare costs; HR, hazard ratio; I, age group; j, gender; 
MEPC, medical expenditure per capita; OAO, overweight/obesity group; PAF, population-attributable fraction; Pdk proportion of cases in kth BMI category; P(E), 
probability of employment (full-time and part-time); SL, sick leave; Sw, social welfare (ie, sick leave or retirement); VAT, value-added tax; Y, employment income.
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The total fiscal effect for both simulated populations was calcu-
lated as the sum of tax revenue (both direct and indirect) minus gov-
ernment spending on social welfare (pension payments) and healthcare 
costs (Equation 10). Finally, the fiscal burden of OAO was calculated 
as the incremental fiscal effects between the “control” cohort (ie, gen-
eral population) and the “intervention” cohort where the prevalence of 
OAO is set to zero (Equation 11).

To generate results for future years, population projections were 
obtained from the National Institute of Population and Social Security 
Research.26 The prevalence of OAO was assumed to increase annually 
by 1.47% and 0.47% for men and women, respectively, based on results 
of a forecasting study in South Korea.25 These values were obtained by 
calculating an average annual increase in OAO based on the forecasted 
prevalence of OAO from 2020 to 2030.25 Similarly, a discount rate of 
2% was used in line with Japanese guidance,33 and wages were assumed 
to increase by 2% each year based on the reported average increase 
in year-on-year total cash earnings in Japan.34 The base-case analysis 
modeled the fiscal effects of individuals aged 18 to 70 (ie, individuals 
born between 1953 and 2005) for an analytic time horizon of 1 year to 
capture total fiscal effects within the Japanese working-age population. 
An overview of key inputs informing the core model equations is pro-
vided in Supplementary Appendix S2.

Scenario and Sensitivity Analysis
Scenario analysis was conducted to assess the impact on results of gen-
der, of focusing only on the WHO categorization of obesity (defined 
as BMI ≥30 kg/m2) and of using alternative sources for mortality for 
the population at least 65 years of age.35 Furthermore, the upper age 
of the analysis was varied to explore the impact of omitting older age 
categories and focus on the working-age population (ie, birth cohorts 
of 1958-2005 [18-65 years of age], birth cohorts of 1948-2005 [18-75 
years of age]), and all birth cohorts (ie, birth cohorts of 1919-2005 [18-
104 years of age]). A scenario was also included to explore the impact 
of applying an OAO sick leave effect to both full-time and part-time 
employees. One-way sensitivity analysis was conducted to explore the 
impact of individual variables on the total fiscal effect of OAO. 

In addition to the prevalence model, a cohort-based analysis was 
conducted. Specifically, the lifetime of an individual with OAO was 
modeled assuming a mean age of 49 years and was compared to a non-
OAO peer. This cohort modeling approach assumed that individuals 
cannot switch obesity status throughout their lifetime. The present 
value of lifetime fiscal effects was estimated for both arms of the model 
and compared to assess the, per person, lifetime, fiscal effect of OAO. 
Furthermore, one-way sensitivity analysis was conducted for the aver-
age starting age of the analysis. 

RESULTS

The total fiscal burden of OAO in Japan is estimated at ¥1.92 trillion 
($13.4 billion) for the year 2023. This comprises a loss of ¥901 billion 
($6.3 billion) in direct tax revenue stemming from reduced employ-
ment rates and lower income. Indirect tax revenue is also reduced 
by ¥179 billion ($1.2 billion) as individuals with lower employment 
and/or income have reduced disposable income which subsequently 
impacts consumption tax, although there is also a minor increase in 
indirect tax from higher pension payments (as individuals receiving 
pension payments will spend part of this income on consumption). 
Government expenditure on pension payments and healthcare costs 
increased by ¥77 billion ($0.5 billion) and ¥769 billion ($5.4 billion), 
respectively. Table 1 outlines the different categories comprising the 
total fiscal burden of OAO.

The total fiscal BoD of OAO represents approximately 0.4% of 
the gross domestic product (GDP) of Japan (based on 2022 GDP).36 
Based on demographic and epidemiologic projections the fiscal burden 
of OAO is expected to increase by 15% in the next decade, with the 
projected fiscal burden estimated at ¥2223 billion in 2033. Further-
more, this analysis shows that, for each 1% reduction in the prevalence 
of OAO, there will be a net fiscal gain of ¥89.6 billion for the Japanese 
government (Figure 1). 

The tornado diagram generated following the one-way sensitivity 
analysis is illustrated in Figure 2 and shows that results are most sen-
sitive to the employment modifiers applied to generate rates for the 
population with OAO as well as the tax wedge used to calculate direct 
tax revenue from employment income.

Table 2 shows the results of the scenarios explored to test the 
impact of results when different sources and assumptions are applied. 

DISCUSSION

This study assessed the burden of OAO (defined as BMI ≥25 kg/m2) 
in Japan through the lens of government accounts. This perspective 
captures the broader economic effects of diseases on individuals’ abil-
ity to participate in the labor market and subsequently contribute tax 
revenue to the government. Within a single year, OAO is estimated 
to cause a total loss of ¥1080 billion in tax revenue, including both 
direct tax on employment income as well as indirect consumption tax 
(ie, VAT). This loss represents approximately 2.6% of all income tax 
and consumption tax revenue in Japan.37 OAO also leads to a greater 
number of individuals retiring, which in turn requires increased gov-
ernment expenditure of ¥77 billion on pension payments. It is well 
understood that OAO leads to significant healthcare costs, given the 
variety of associated comorbidities, and this analysis calculated excess 
obesity-attributable healthcare costs of ¥769 billion. However, health-
care costs are lower than the total loss in OAO-attributable tax revenue, 
illustrating the magnitude of these broader fiscal effects. Considering 
the size of this fiscal burden, policies aimed at reducing the prevalence 
of OAO can lead to substantial savings. Indeed, for every 1% reduc-
tion in the prevalence of OAO, the Japanese government will incur a 
net fiscal effect (combining increased taxes with lower expenditure) of 
¥89.6 billion.

Projecting results over a 10-year period illustrates that increasing 
rates of OAO will ultimately translate to a greater burden falling on 
the Japanese government, with larger numbers of individuals leaving 
employment and the workforce as well as increased spending on pen-
sion payments and healthcare. 

This analysis has several limitations. First, the fiscal effects of obe-
sity have been generated using data from a combination of different 
observational studies. The economic effect of obesity is well established, 
with multiple studies illustrating the link between obesity and fiscal 
effects such as employment, sick leave, early retirement, and general 

Table 1. Fiscal Burden of OAO in Japan (2023)

Billion ¥

Tax revenue

Direct tax losses from employment 901.23

Indirect tax losses (from employment income 
and transfers)

178.65

Transfer payments

Retirement payments 76.80

Healthcare costs 768.58

Total fiscal burden of OAO 1925.26
Abbreviation: OAO, overweight and obesity.



129Igarashi A, et al.

JOURNAL OF HEALTH ECONOMICS AND OUTCOMES RESEARCH

workforce participation.12,15,38-40 However, there is some uncertainty 
regarding the exact magnitude of these effects, as studies often adopt 
different methodologies when capturing economic effects.40 Some 
economic studies focus on capturing the burden of obesity through 
individual comorbidities, however, it is difficult to isolate the effects 
of a comorbidity specifically attributable to obesity vs the comorbidity 
itself.40 There is also uncertainty regarding the additive or multiplica-
tive effect of having different or multiple obesity-related comorbidi-
ties and how this would impact labor market outcomes. Due to these 
challenges, this analysis focused on the links between BMI categories 
and economic outcomes, as these are more prevalent in the literature. 
The output from these observational studies was primarily focused on 
single points in time and provided limited data on the impact of OAO 
on wages and employment over time. As such, fiscal projections were 

limited to 10 years, as longer time periods could introduce significant 
uncertainty to results. The limitation of the primary data source is that 
it is aggregated data without individual information. Therefore, it was 
not possible to analyze employment and health outcomes in relation to 
certain baseline demographic variables, such as age. 

The literature search used to identify studies linking OAO to 
different fiscal outcomes focused initially on Japan, however, as insuf-
ficient Japanese studies were found, the search was subsequently 
broadened to consider international data. While the base-case analysis 
primarily comprised Japanese data, some data from Korea were uti-
lized, specifically, OAO prevalence projections and the data demon-
strating the impact of OAO on early retirement. It is not expected that 
use of Korean data will significantly skew results, as the prevalence pro-
jections are broadly aligned with historical trends in OAO prevalence 

Figure 1. Relationship Between Obesity and Overweight Prevalence Reduction and Net Fiscal Effects (2023)

Figure 2. Results of One-way Sensitivity Analysis for the Fiscal Burden of Obesity and Overweight
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in Japan,41 while the Korean study linking OAO with retirement is not 
a significant driver of model results.16

An additional limitation of this analysis is the use of BMI as the 
measure of obesity. Some studies have suggested that BMI in isolation 
is not a fully appropriate way to categorize individuals with obesity, and 
other measures, such as waist circumference, may be a more appropri-
ate categorization.42 However, as BMI has historically been the most 
common method used to categorize obesity, there is significantly more 
data available from both published literature and national databases 
relating to BMI than for other measures.

While this analysis assesses the burden of OAO through a gov-
ernment analytic perspective, the general economic burden of obesity 
has been explored widely within published literature, both globally and 
within Japan.12,40,43,44 These studies include a range of costs associated 
with obesity including both medical costs and indirect costs, which can 
include productivity loss, travel costs, and the cost of informal caregiv-
ing.45 Some studies also focus on the burden of OAO through BMI cat-
egories,12,19 while others consider the specific impact of obesity-related 
comorbidities.46 The burden of OAO in Japan has been investigated 
previously as part of a global BoD study, with the total burden of OAO 
estimated as 0.99% of Japan’s GDP.12 This value is notably higher than 
the estimate of 0.4% found in this analysis; however, this is likely due 
to the published study adopting a broader societal perspective than the 
stricter government perspective.

This analysis focuses on the burden of OAO within the working 
age population over a 1- to 10-year period and does not consider the 
potential long-term effects of OAO within the population. Notably, the 
long-term burden of OAO in adolescents is not considered; however, 
there would likely be a substantial fiscal burden from increased rates of 
childhood/adolescent OAO over time as these individuals transition 
into the workforce. Several studies have investigated the lifetime costs 
of childhood/adolescent OAO and demonstrate the long-term effects 
on both direct and indirect costs.47,48 Interventions aimed at reducing 
childhood/adolescent OAO are likely to generate even higher fiscal 
gains than shown in this analysis, as the benefits will persist for individ-
uals’ entire time as part of the working population. It is unsurprising, 
therefore, that published studies assessing interventions for childhood 
OAO have demonstrated a high long-term return on investment.49

Given the challenges of increasing healthcare budgets and effec-
tively allocating resources, fiscal analyses can represent a useful tool 

for governments to understand the cross-sectoral impact of new pol-
icies. By evaluating policies within the context of the broader econ-
omy, governments can more accurately capture the net effect on public 
accounts. This in turn can facilitate more holistic and sustainable deci-
sion making. The Global Health Strategy of Japan highlights the need 
for sustainable health financing systems,50 and use of a government per-
spective can help ensure policies are focused on generating the greatest 
benefit for the economy as a whole, rather than considering individual 
departments or sectors in isolation.

CONCLUSION

This study demonstrates the significant impact of OAO on tax reve-
nue and transfer spending using a broad government perspective. This 
framework captures the effects of OAO within the broader Japanese 
economy and illustrates how the burden of OAO is not confined to the 
healthcare system alone. Fiscal analyses provide a holistic perspective 
on the BoD and can represent a valuable tool for governments when 
evaluating new policy decisions. 
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