
eart failure (HF) is a major and growing public
health problem in developed countries.1 In the
United States, approximately 5 million individuals

have HF, and more than 550,000 new cases are diagnosed
annually.1 To our knowledge, only a few reports have
focused on this issue in Japan.2,3 The purpose of this study
was to estimate the impact of population aging on the
number of outpatients with left ventricular dysfunction
(LVD) over the next 5 decades in Japan. All study partici-
pants provided informed consent and the study design was
approved by the ethics review board of Niigata University
Graduate School of Medical and Dental sciences.

We applied estimated age-, gender-, and condition-
specific prevalences to the projected Japanese population in
each age group and gender for the future until 2055, to pro-
vide a prospective estimate of the number of these patients.
The primary data source was the Sado Heart Failure Study,
a hospital-based research project primarily designed to
count the number of patients with LVD by total enumera-
tion in all hospitals on the island of Sado. The proportion of
echocardiographically diagnosed systolic (SD) and isolated
diastolic dysfunction (IDD) patients (together referred to as
LVD) in the general population in 20034,5 was used as a
substitute for the prevalence of LVD in the present study
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(see Appendix 1).
The ratio of outpatients with SD or IDD to the general

population of Sado City in 2003 was calculated as fol-
lows:4,5

The 2005 census indicated the distribution of age groups
in Japan.6 The proportions of 3 major age groups (children
(aged under 15), working-age (15–64) and aged (aged ≥65)
in the total population were 14%, 66%, and 20%, respec-
tively, in Japan, and 12%, 53%, and 35%, respectively, in
Sado City. The ratio of men to women aged 45 and over
was 1:1.15 in Japan and 1:1.20 in Sado City.

The second data source was the population projections of
the Report of the Japanese National Institute of Population
and Social Security Research (2006) for the next 5 dec-
ades.7 The projected numbers of Japanese patients were cal-
culated by multiplying each ratio by the projected count of
its corresponding population category.

The total count of Japanese outpatients with LVD was
979,000 in 2005 and is expected to increase rapidly by
90,000 every 5 years until 2020, then gradually by 24,000
every 5 years until 2035, peaking at 1.32 million LVD pa-
tients in 2035. Males will dominate the LVD population as a
whole, and in particular those aged <85 years. On the other
hand, LVD patients aged ≥85 years will show female pre-
dominance, and the total count of this category will in-
crease rapidly from 91,000 in 2005 to 333,000 in 2040. The
epidemic will persist in the decremental phase of the
Japanese population after 2005. The total count of Japanese
LVD patients aged 65–84 years will gradually increase to 
a peak by 2025, followed by a later reduction, whereas the
count of LVD patients aged <65 years has already been
decreasing since 2005.

Thus, the estimated total count of outpatients with LVD
in Japan was 979,000 in 2005, according to the calculations
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of this study. In another study, the number of Japanese pa-
tients with chronic HF was estimated by indirect methods,
such as the frequency of digitalis prescription,3 and was
found to be 1.07 million, consistent with our estimate. How-
ever, these estimates are much lower than the US ones.1
Considering that the population of the US is 2.5-fold that of
Japan, the total count of LVD patients in Japan is expected
to be less than half that of the US. Nevertheless, exact com-
parisons of the LVD patient counts between Japan and the
US seem difficult because of the use of different method-
ologies and population structures. However, the incidence
of myocardial infarction in Japan is reported to be one-
sixth that of the US.8 Therefore, the lower number of LVD
patients in Japan could be partly explained by the lower
prevalence of ischemic heart disease.

The incidence of LVD will first rapidly and then gradu-
ally increase to a peak of 1.32 million patients by 2035, with
rapid acceleration occurring by 2020. As the proportion of
LVD cases in the general population increases progressive-
ly with age, the problem of LVD is expected to inflate in
progressively aging communities such as Japan (currently,
1 in 5 Japanese is aged over 65 years, and this proportion
will reach 1 in 4 by 2020, and 1 in 3 by 20507). The impact
of LVD in Japan is greater than in European countries, be-
cause a larger proportion of Japan’s current population is
older; to reach a similar increase in the general aging popu-
lation would require 115 years for France and 88 years for
Sweden.9 In particular, the epidemic-like prevalence of
LVD patients aged ≥85 years in Japan will be unprece-
dented in the world. This category will increase rapidly

Table 1 Counts (in 1,000 s) of SD, IDD, LVD, and the General Population Shown in Total and After Stratification by Gender, Age Intervals, and 
5-Year Intervals (From 2005 Until 2055)

Population LVD SD IDD
Year Age (years)

Total Male Female Total Male Female Total Male Female Total Male Female

2005 45–64 35,454 17,563 17,891    312 207 104 169 125   43 143   82   61
65–84 22,825 10,109 12,717    576 375 202 357 243 114 220 132   88
≥85   2,936      814   2,121      91   37   54   63   27   36   28   10   18
Total 61,215 28,486 32,729    979 618 361 588 395 194 391 224 167

2010 45–64 34,322 16,991 17,331    307 206 102 167 125   42 141   81   59
65–84 25,507 11,464 14,042    652 427 225 406 278 128 246 149   97
≥85   3,905   1,104   2,801    122   50   72   84   37   47   37   13   24
Total 63,734 29,560 34,174 1,081 683 399 658 440 218 424 243 181

2015 45–64 32,476 16,072 16,403    279 185   94 150 112   37 129   73   56
65–84 28,598 12,974 15,625    733 483 249 457 315 142 276 168 108 
≥85   5,183   1,596   3,587    164   72   92 114   53   61   50   19   31
Total 66,257 30,642 35,615 1,176 741 435 721 481 240 455 259 195

2020 45–64 33,238 16,465 16,773    276 182   94 147 111   37 129   72   58
65–84 29,476 13,399 16,078    767 505 263 479 329 151 288 176 112
≥85   6,423   2,063   4,360    205   93 112 143   69   74   62   24   38
Total 69,137 31,926 37,211 1,248 780 469 769 508 261 479 271 208

2025 45–64 33,639 16,663 16,975    284 189   96 152 114   38 132   75   57
65–84 28,952 13,132 15,821    763 496 267 480 326 155 282 170 113
≥85   7,402   2,431   4,971    237 110 127 165   81   84   72   28   43
Total 69,993 32,226 37,767 1,284 794 490 798 521 277 486 273 213

2030 45–64 32,894 16,316 16,578    290 193   97 157 117   40 133   76   56
65–84 28,182 12,800 15,382    752 487 265 478 323 155 274 164 110
≥85   8,488   2,836   5,652    273 128 145 190   95   96   82   33   49
Total 69,564 31,952 37,612 1,315 808 507 825 534 291 489 274 216

2035 45–64 30,929 15,382 15,546    279 188   91 152 113   38 127   74   53
65–84 27,115 12,401 14,714    714 469 246 451 309 142 264 160 104
≥85 10,134   3,474   6,660    327 157 171 229 116 113   99   41   58
Total 68,178 31,258 36,920 1,321 813 508 831 538 293 489 275 214

2040 45–64 27,619 13,777 13,842    246 166   81 134 100   34 113   66   47
65–84 28,194 12,989 15,205    734 487 247 460 319 141 274 168 106
≥85 10,333   3,520   6,813    333 159 175 233 118 115 100   41   59
Total 66,146 30,286 35,860 1,313 811 502 827 537 290 487 275 212

2045 45–64 25,666 12,836 12,830    227 153   74 123   92   31 104   60   44
65–84 28,599 13,182 15,417    754 498 256 474 326 147 280 172 108
≥85   9,808   3,325   6,484    316 150 166 221 111 110   95   39   56
Total 64,073 29,343 34,730 1,297 801 496 817 530 287 480 271 209

2050 45–64 24,190 12,096 12,095    212 142   70 115   86   28   97   56   41
65–84 27,918 12,877 15,041    744 488 256 470 322 149 274 166 107
≥85   9,722   3,350   6,372    314 151 163 220 112 108   95   39   55
Total 61,831 28,323 33,509 1,270 781 489 805 520 285 465 262 204

2055 45–64 22,731 11,352 11,379    200 134   66 108   81   27   92   53   39
65–84 26,196 12,111 14,084    710 463 246 452 308 145 257 156 102
≥85 10,268   3,612   6,656    333 163 171 233 121 113 100   42   58
Total 59,194 27,075 32,119 1,243 760 483 794 509 285 449 251 198

SD, systolic dysfunction; IDD, isolated diastolic dysfunction; LVD, left ventricular dysfunction.
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from 91,000 in 2005, to 333,000 in 2040 and the epidemic
will be sustained until 2045. This is in contrast to a gradual
reduction in the number of LVD patients aged <65 from
2005, and those aged 65–84 years after 2025. In this setting,
it is important to confirm that the unique age structure of
the general population in Japan requires the application of
evidence-based algorithms derived from longitudinal and
observational cohort studies conducted in Japanese popula-
tions.

Limitations of this study include, first, that the Japanese
LVD prevalence data were derived from hospital-based
studies. In fact, these estimates reflect the number of out-
patients who are confirmed by echocardiography to have
LVD in community hospitals, not in the general population.
Thus, there is a possibility of underestimating the actual
prevalence of LVD in the general population because of
selection bias arising from the fact that patients with latent
LVD in the community are not identified simply because of
their non-referral to echocardiographic examination. Sec-
ond, Sado City is an isolated island with an advanced aging
population, and may not be a representative Japanese com-
munity model. However, no one representative city has
been proposed as a standard to study the prevalence of
LVD in Japan until now; thus, Sado City is the nearest to
realizing this goal owing to its natural isolation, suitable
population size, and identifiable, easily accessible organized
centers for medical care. Third, this future projection was
undertaken on the assumption that the prevalence of LVD
in 2003 would remain constant in the future in Japan. Actu-
ally, the incidence of LVD can change. Therefore, recali-
brating the prevalence over the short term seems prudent
for a more precise projection of long-term LVD prevalence.

In conclusion, as the proportion of LVD patients in Japan
increases progressively with age, it is expected to simulate
a future epidemic.
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Appendix 1
The prevalences used in the present study for males with SD were

9/2,308, 13/2,934, 19/2,332, 26/2,219, 58/2,713, 66/2,727, 47/2,066, and
40/1,198 for the age groups 45–49, 50–54, 55–59, 60–64, 65–69, 70–74,
75–79, and 80–84 years, respectively; those for females were 1/1,989,
3/2,471, 9/2,302, 9/2,496, 14/3,294, 29/3,409, 30/3,041, and 37/2,185 for
the age groups 45–49, 50–54, 55–59, 60–64, 65–69, 70–74, 75–79, and
80–84 years, respectively. The prevalences for males with IDD were
4/2,308, 10/2,934, 13/2,332, 17/2,219, 32/2,713, 43/2,727, 25/2,066, and
14/1,198 for the age groups 45–49, 50–54, 55–59, 60–64, 65–69, 70–74,
75–79, and 80–84 years, respectively; those for females were 9/1,989,
5/2,471, 9/2,302, 8/2,496, 19/3,294, 22/3,409, 23/3,041, and 19/2,185 for
the age groups 45–49, 50–54, 55–59, 60–64, 65–69, 70–74, 75–79, and
80–84 years, respectively. The prevalence of outpatients aged 80–84 years
was also applied to those aged ≥85 years, owing to the lack of data for the
latter group.

Fig1. Bar graphs showing the cumulative total
counts of systolic dysfunction (SD), isolated
diastolic dysfunction (IDD), and left ventricular
dysfunction stratified by 5-year intervals (from
2005 until 2055).


