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- P i (%)

&t KEBH() PR AEHEG) /N (4) W7 4+4(5)

N UN) 15,763 2,781 5,194 4,147 1,386 2,255
RS %) F + (R 54.0+17.0 52.8+16.9 53.4+17.0 54.5+16.8 55.3+£17.1 55.3+17.2 P<0.001
655 LA EDEE 31.1% 29.7% 29.9% 31.6% 33.8% 33.4% P=0.002
¥ ttFosE HFEHY 73.7% 71.8% 73.2% 74.3% 76.5% 74.8% P<0.01
BMI BMI 5 23.6+3.3 23.5+3.3 23.6+3.2 23.6+3.5 23.5+3.2 23.6%£3.3 P=0.866
£ 2504 EDOEIE 30.2% 30.1% 29.8% 30.5% 30.4% 30.8% P=0.934
BH GR) P+ R 7,227+4,580 7,576+4,384 7,448+4,617 7,175+4,780 6,825+4,508 6,631+4,313 P<0.001

rh 6,533 7,082 6,745 6,402 6,018 5,878
10,0004 LL_EDE|I & 22.9% 25.2% 24.4% 22.6% 20.4% 18.6% P<0.001

ABC (N 18,479 3,297 6,125 4,833 1,559 2,665
RS %) Y+ R R 54.9+17.3 53.6+17.2 54.2+17.3 55.2+17.3 57.1+16.9 56.6+17.4 P<0.001
65 LA EDE & 32.9% 29.8% 31.5% 33.7% 36.7% 36.6% P<0.001
7 HFOFE HFEHY 48.1% 45.1% 46.3% 49.8% 51.8% 50.5% P<0.001
BMI BMI 45 22.5+3.6 22.1+3.5 22.2+43.5 22.6+3.6 22.8+3.6 22.9+3.6 P<0.001
i 2504 EOEIE 20.9% 17.8% 18.4% 22.7% 24.3% 25.2% P<0.001
R GR) P+ kR 6,297 +3,843 6,860+ 3,948 6,438+3,873 6,044+3,734 5,920+3833 5,956+3,746 P<0.001

A i 5,819 6,404 5,984 5,508 5,378 5,524
10,0004 L L& 15.5% 18.6% 15.9% 14.3% 13.7% 14.1% P<0.001
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PE*) Trend P
KAL) FREZER T (2) ERT(3) /N T (4) BT F5(5)
B ah A 2,781 5,194 4,147 1,386 2,255
B 7,494+4,429 7,407+4,428  7,206+4,428  6,911+4,428  6,715+4,429 P<0.001 P<0.001
(7,330-7,659)  (7,287-7,527) (7,071-7,341) (6,678-7,144)  (6,533-6,898)
20-395%  AK 732 1,328 954 302 514
HH 8,253+4,916  8,610+4,917  8,276+4,917  8,213+4,917  7,822+4.917 P<0.05 P=0.05
(7,897-8,609)  (8,345-8,874)  (7,964-8,589)  (7,658-8,768)  (7,397-8,247)
40-647%  AKK 1,224 2,314 1,882 615 988
HBH 8,077+4,376  7,745+4,373  7,916+4,373  7,395+4,373  7,184+4,377 P<0.001 P<0.001
(7,832-8,322)  (7,567-7,923) (7,719-8,114)  (7,050-7,741)  (6,911-7,457)
65 A ABL 825 1,552 1,311 469 753
HH 6,059+£3,894  5,984+3,890 5,324+3,890  5,294+3,891  5,243+3,892 P<0.001 P<0.001
(5,793-6,324)  (5,791-6,178)  (5,114-5,535)  (4,942-5,646) (4,965-5,521)
ftHEH D N 1,996 3,799 3,080 1,059 1,686
HBH 8,006+4,468  7,940+4,469  7,783+4,467  7,546+4,468  7,219+4,469 P<0.001 P<0.001
(7,900-8,292)  (7,798-8,082)  (7,625-7,940) (7,277-7,815)  (7,005-7,432)
ftEFx L NI 784 1,392 1,065 326 569
HBH 5,965+4,214 5,966+4,204  5,532+4,205  4,817+4,207  5,185+4,206 P<0.001 P<0.001
(5,670-6,260)  (5,745-6,187)  (5,279-5,785)  (4,360-5,274)  (4,840-5,531)
2GR N ANEL 3,297 6,125 4,833 1,559 2,665
I 6,767£3,648  6,386%3,647  6,062+3,646  6,069+3,649  6,070+3,649 P<0.001 P<0.001
(6,643-6,892)  (6,295-6,478)  (5,959-6,165)  (5,888-6,250)  (5,931-6,208)
20-395%  AK 818 1,509 1,101 286 5292
B 7,732+3,695  7,261+3,694  6,881+3,695 6,809+3,696  7,101£3,697 P<0.001 P<0.001
(7,478-7,985)  (7,075-7,448) (6,663-7,100) (6,380-7,237)  (6,784-7,418)
40-647%  AKK 1,496 2,688 2,104 701 1,168
HBH 7,541+£3,715  7,195+3,715  6,818+3,715  6,994+3,715  6,844+3,715 P<0.001 P<0.001
(7,852-7,729)  (7,055-7,336) (6,660-6,977) (6,719-7,269)  (6,631-7,057)
65 A AR 983 1,928 1,628 572 975
B 4,983+3,184  4,676%3,183  4,505+3,183  4,321+3,184  4,377+3,184 P<0.001 P<0.001
(4,783-5,182)  (4,534—4,818)  (4,350-4,659)  (4,060-4,582)  (4,177—4,577)
ftHEH D ANE 1,486 2,836 2,407 808 1,346
S 7,840£3,742 7,358+3,744  6,893+3,741  7,034+3,744  6,959+3,743 P<0.001 P<0.001
(7,650-8,030)  (7,220-7,496) (6,743-7,042) (6,775-7,292)  (6,759-7,159)
fEfL A& 1,810 3,283 2,424 751 1,319
HBH 5,854+3,492  5,541+3,486  5,264+3,485  5,041+3,490 5,170%£3,490 P<0.001 P<0.001

(5,693-6,015)  (5,422-5,660)

(5,125-5,403)

(4,791-5,291)  (4,981-5,358)

BT HEESLTY B RS (9526 X R ER)
5 T (FlnIER)
Trend P ; $RTZEIGEOFEE

AR DL X A #E Ak % 5l L T\ % Rural-Urban
Commuting Area Codes (RUCAs)2Y35 L TF, 2003-
2006 F 1Z 5 fin L 7o ok H OHE R B R E A A
(NHANES) OF — X 7%z T, @B CTRH L
e REBEAET (AO5 HFALLE) s (A
H5 7 AR BITRELPEHEE L7, £OR
B, T TIHEGRE OIEE) (B2 HEREDEERL
T8 % B < ARBREL B (ATHE)) (3ETH LD b v —
Ui, R EO B RIEE) (15 C & OFEH AT
T 2,020 counts per minute LA_E) 13EH & 0 B IK
W EDHL P E T 5 Tz, Parks H13Y, EEAFE
ICHKD L 3 ODOE BB TH 5, #Hz, b B&
ORI, S EEEOHEREE & /-5 OE & %
gL, ®iArmbmEm <, 2V THE, KHEVWD

B THH L& Lic, —Ji, TAASVEF
D i g b U7 iad<id, #mil & <o
FMEE B ICA B RET RO P72, £, <
U —v 7 O & BRI 3 4 E R A 7ok
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A cross-sectional study of the association between city scale and daily steps in Japan:

Data from the National Health and Nutrition Survey Japan (NHNS-J) 2006-2010

Masahiro IHARA*2* Tomoko TAKAMIYA*, Yumiko OHYA*, Yuko ODAGIRI¥,
Noritoshi FukusHiMa*, Toshio HayasHI*, Hiroyuki KikucHI*, Hiroki SATO*,

Teruichi SHIMOMITSU*** and Shigeru INOUE*

Key words : physical activity, steps, neighborhood environment, city scale, the National Health and
Nutrition Survey (NHNS)

Objective There is little evidence showing that inhabitants of urban areas engage in more physical activity
than do rural ones, although accumulating evidence concerning the best neighborhood environ-
ments conducive to physical activity supports the idea. This study sought to fill the research gap by
examining the association between city scale and daily steps using data from Japan’s National
Health and Nutrition Survey (NHNS).

Methods We analyzed data from 15,763 men and 18,479 women aged 20 years and older who participated
in a one-day pedometer measurement during any part of the NHNS between 2006 and 2010. The
data obtained for these years were combined into a single data set. City scale was categorized into 5
groups based on population: 1) 12 large cities and 23 wards, 2) population greater than 150,000, 3)
population 50,000—-150,000, 4) population less than 50,000, and 5) towns and villages. Differences
in daily steps among city scale groups were analyzed using an ANCOVA, adjusting for age by gen-
der. The Bonferroni method was employed for multiple comparisons, and linear regression was used
to test for linear trends. Subgroup analyses were performed by age (20-39, 4064, older than 64),
and job status. The study was approved by the Tokyo Medical University ethics committee, and use
of these data complied with the Statistics Act of Japan.

Results The steps per day for men after adjusting for age were Group 1:7,494+4,429 (mean+SD),
Group 2 : 7,407 +4,428, Group 3 : 7,206 £ 4,428, Group 4 : 6,911 =4,428, and Group 5: 6,715+
4,429. Women'’s daily steps according to city scale group were 6,767 &= 3,648, 6,386 £ 3,647, 6,062 =
3,646, 6,069+ 3,649, and 6,070 £ 3,649 for Groups 1 through 5, respectively. There were overall
statistically significant differences (ANCOVA, P<0.001) between both genders. The larger the city
scale, the more mean daily steps that were taken by both men and women (P values for both trends
<0.001). Subgroup analyses revealed significant differences in the mean daily steps by city scale,
regardless of age or job status for both genders. There were no significant differences among Groups
3, 4, or 5 among unemployed men, men older than 64, or overall women, which differed from the
results for men with jobs, who took fewer steps in smaller cities.

Conclusions Our study showed that men and women living in larger cities took more steps compared to
those living in smaller cities. Subgroup analyses further revealed that the associations between city

scale and physical activity differed according to gender, age, and job status.

* Tokyo Medical University Department of Preventive Medicine and Public Health
2* Ministry of Health, Labour and Welfare
3% Japan Health Promotion & Fitness Foundation



