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Is it time for a lifestyle approach to the burden
of chronic kidney disease?
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Proteinuria is the prime manifestation of
chronic kidney disease (CKD), and is

associated with significantly elevated cardio-
vascular morbidity and mortality, in addition
to progression to end-stage kidney disease
(ESKD).1 Primary prevention of proteinuria
therefore has significant implications both for
the future burden of ESKD, and for
cardiovascular outcomes in the general
population. In this issue of Hypertension
Research, Wakasugi et al.2 examine the effect
of a healthy lifestyle on the 1-year risk of
incident proteinuria in a cohort of 4902
adults aged 40–79 years who participated in
the Specific Health Checkups and Guidance
System program conducted in Sado city,
Japan, in 2008. A ‘healthy lifestyle score’
was calculated based on smoking status, body
mass index, alcohol consumption, exercise
and eating patterns. The authors found that
participants with the healthiest lifestyle score,
that is, nonsmokers, with a body mass index
o25 kgm�2, consuming o20 g of alcohol
per day on average, participating in regular
exercise and not in the habit of skipping
breakfast or snacking at nighttime, were at
significantly lower 1-year risk of developing
proteinuria. This result was independent of
diabetes, hypertension and hypercholestero-
lemia status at baseline. Wakasugi et al.
estimate that as much as 47% of the cases
of incident proteinuria in their cohort may
be attributed to a lack of adherence to a
healthy lifestyle pattern, and their findings
strongly support the efficacy of lifestyle
intervention as a response to the burden of

morbidity and mortality associated with
CKD.
A particularly salient feature of the cohort

study by Wakasugi et al. is the demographic
profile of the population in which it was
carried out. Sado city in Niigata Prefecture
has one of the most rapidly aging popula-
tions in Japan, with 435% of the population
aged 65 years or older, compared with the
current national figure of B25% of the total
population aged 465 years. The demo-
graphic distribution of Sado city therefore
resembles the projected population of Japan
in 2039. With a median age of 41 years,
Japan’s population is currently the world’s
oldest; however, it is by no means unique in
its demographic transition: rapidly aging
populations are also found in Greece, Aus-
tria, Czech Republic, Slovenia and Italy, and
by 2050 Spain is projected to replace Japan as
the country with the world’s oldest popula-
tion with a median age of 55 years.3

Responding to the escalating burden of
chronic diseases that accompany rapid popu-
lation aging is the greatest challenge currently
facing health service providers in high-
income countries and, increasingly, middle-
to-low income countries. Disease prevention
is an imperative: with an aging population
the working-age population and the tax base
are diminished, thus shrinking the existing
revenues available to fund public resources,
while at the same time health systems must
increasingly meet the long-term care needs of
an expanding older population with more
complex chronic disease. The progressive
decline over recent years in the potential
support ratio—that is, the number of eco-
nomically active individuals in the popula-
tion compared with the number of
beneficiaries of health and pension funds—
has been well-described for Japan and

countries with similar demographic profiles.3

Given that the number of working-age
people in Japan is projected to continue to
decline for the next 50 years,4 this means that
the government will be required to support a
steadily growing elderly population with
increasingly resource-intensive care needs,
even as the population of taxpayers is
shrinking. To avoid a point of crisis, this
trend will need to be met with both fiscal and
health policies, directed at mitigating the
costs of care and incorporating wide-
ranging health and social interventions
designed to support healthy aging.
The costs associated with the treatment of

ESKD in Japan, and the successive cost-
containment policies that have been imple-
mented over the past three decades, provide a
clear example of the unsustainable costs that
may be associated with an escalating popula-
tion burden of chronic disease. In 2010, the
number of dialysis patients in Japan was
289 415 (2260 per million population)—
more patients per head of population than
any other country with the exception of
Taiwan.5 The incidence of ESKD has
increased steadily at B1.6% per annum for
the past decade, driven by an aging
population and in particular by a growing
incidence of diabetic nephropathy, which
accounted for 43.9% of primary diagnoses
among new ESKD patients in 2010. Overall,
the prevalent dialysis population grew by
nearly 30% between 2001 and 2010. Until
population aging peaks as projected in 2040,
the prevalent ESKD population can be
expected to see corresponding growth
unless primary and secondary prevention
are able to curb these trends (Figure 1).
With an annual estimated expenditure per

ESKD patient of US $41,681 (purchasing
power parity, 2003), the costs of hemodialysis
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in Japan are low in relation to those of
comparable economies due to stringent
cost-cutting policies in effect between 1980
and 2000.6 However, the continued growth of
the ESKD population prompted additional
reimbursement cuts in 2002 and again in
2006, increasing patient copayments and the
cost-to-reimbursement margin for providers
to the extent that private facilities, which
provide B80% of maintenance hemodialysis,
may in some cases be required to operate at a
loss.6 Clearly, there is a threshold at which
reimbursement cuts will begin to affect access
to treatment and quality of care, and
therefore cost-containment policies must
also encompass a commitment to disease
prevention and more cost-effective
modalities of renal replacement therapy,
such as kidney transplantation, which
remains rare in Japan.
The findings of Wakasugi et al. point to a

potentially cost-effective approach to CKD
prevention that is consistent with a broader
approach to the prevention of chronic cardi-
ovascular diseases. However, whereas the
evaluation of screening and pharmacological
interventions for cost-effectiveness is rela-
tively straight-forward, it is more difficult
to establish scientific evidence for lifestyle-
related interventions, and determining an
optimal approach to the promotion of
healthy lifestyles at the population level is
likely to necessitate wide intersectoral con-
sultation. In a recent review of the efficacy of
population interventions aimed at improving
dietary habits, increasing physical activity
and reducing tobacco use,6 the American
Heart Association found that the strategies
most effective in promoting lifestyle change

included media campaigns, mandated food
labeling, subsidies and taxation to lower the
cost of healthy foods and increase the cost of
harmful products, multi-component school
and workplace programs, urban planning to
promote physical activity and improve access
to supermarkets, restrictions on advertizing
and sales, and food standards. Significantly,
the AHA review observed that individual
interventions might not have an impact
when implemented in isolation. By contrast,
community and national programs that used
education and media campaigns as part of a
multi-component intervention that also
included government-mandated economic
incentives and changes to the physical
environment were able to effect significant
improvements in lifestyle behaviors and
health outcomes.7,8 Although cultural, poli-
tical and economic factors will affect the
applicability and impact of specific interven-
tions in one country relative to another, it
seems clear that the greatest gains will be made
when there is broad intersectoral support for
the goal of lifestyle improvement.9

Wakasugi et al. conclude that close to half
of the incident proteinuria in their cohort
was attributable to lifestyle-related risk
factors that might be readily amenable to
non-pharmalogical interventions. The impli-
cations of these findings extend beyond
high-income countries: the demographic
transition of the twentieth century toward
lower fertility, higher life expectancy and
commensurately older populations is now a
global phenomenon shaping the disease
burden in low- and middle-income coun-
tries. As in Japan, this has reduced the
availability of family members to support

older generations, and may produce particu-
larly acute consequences in settings where
social support systems are undeveloped.
Moreover, as the rate of demographic change
is fastest in low- and middle-income coun-
tries, there will be less time to make the
policy adjustments necessary to meet the
needs of these populations.3 Chronic disease
prevention is a global imperative, and healthy
aging through lifestyle improvement,
facilitated by governmental support and
conducive social policies, is central to this
goal.
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Figure 1 Growth in the prevalence of ESKD in Japan, compared with growth of the population aged

465 years.
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