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Enrolment

D B TTHUSOT AFFRIZ 3810 D x5 o

Assessed for eligibility (32 communities)

Enrolled to random sampling (32 communities: 10 HPD, 11 MPD, 11 LPD)

'

Randomized (12 communities: 4 HPD, 4 MPD, 4 LPD)

v

Allocated to control group
(3 communities:
1 HPD, 1 MPD, 1 LPD)

Allocation

A 4

v

Allocated to intervention group:
(9 communities: 3 HPD, 3 MPD, 3 LPD)

Ramdomized
|
v v v
Allocated to group A: Allocated to group FM: Allocated to group AFM:
Aerobic activity group Flexibility and || Aerobic, flexibility, and

(3 communities:
1 HPD, 1 MPD, 1 LPD)

muscle-strengthening
activities group
(3 communities:
1HPD, 1 MPD, 1 LPD)

muscle-strengthening
activities group
(3 communities:
1 HPD, 1 MPD, 1 LPD)

'

'

'

Baseline survey: Posting questionnaires to 6000 (1500 in each group) random samples (12 communities)

v

v

v

v

Follow-up

Analysis

Respond to survey:
1112 (74.1%) samples

Included in evaluation:
1078 respondents

Excluded from evaluation:
34 respondents who could
not walk unaided

Respond to survey:
1145 (76.3%) samples

Included in evaluation:
1107 respondents

Excluded from evaluation:
38 respondents who could
not walk unaided

Respond to survey:
1150 (76.7%) samples

Included in evaluation:
1107 respondents

Excluded from evaluation:
43 respondents who could
not walk unaided

Respond to survey:
1152 (76.8%) samples
Included in evaluation:
1122 respondents
Excluded from evaluation:
30 respondents who could
not walk unaided

v

v

v

Intervention at the community level (3 groups, 9 communities)

¥

v

v

1-year follow-up survey: Posting questionnaires to respondents who responded to baseline survey

v

v

v

v

Excluded from survey:

0 communities

12 samples

(6 deaths and 6 moves)
Lost to follow up:

0 communities

210 samples did not

respond to follow-up survey
Excluded from per protocol
analysis:

15 samples could not walk

Excluded from survey:

0 communities

10 samples

(8 deaths and 2 moves)
Lost to follow up:

0 communities

185 samples did not

respond to follow-up survey
Excluded from per protocol
analysis:

17 samples could not walk

Excluded from survey:

0 communities

9 samples

(7 deaths and 2 moves)
Lost to follow up:

0 communities

222 samples did not

respond to follow-up survey
Excluded from per protocol
analysis:

19 samples could not walk

Excluded from survey:

0 communities

10 samples

(5 deaths and 5 moves)
Lost to follow up:

0 communities

189 samples did not

respond to follow-up survey
Excluded from per protocol
analysis:

20 samples could not walk

unaided
v

unaided
v

unaided
v

unaided
v

Analyzed:
3 communities
1078 samples
(Intention-to-treat analysis)
841 samples
(Per protocol analysis)

Analyzed:
3 communities
1107 samples
(Intention-to-treat analysis)
895 samples
(Per protocol analysis)

Analyzed:
3 communities
1107 samples
(Intention-to-treat analysis)
857 samples

(Per protocol analysis)

Analyzed:
3 communities
1122 samples
(Intention-to-treat analysis)
903 samples
(Per protocol analysis)

HPD: high population density; MPD: middle population density; LPD: low population density
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Table 2. Change in regular physical activity from baseline to 1-year follow-up

Control Intervention Adjusted odds ratio* P value
No (%) No (%) (95%Cl)
Regular physical activityt
Engaging at follow-up 452 (60.0) 1418 (58.7) 0.96 (0.82-1.11) 0.56
Change from not engaging to engaging at follow-up 75(29.1) 220 (28.4)

*Adjusted for sex, age, body mass index, self-rated health, years of education, employment status, engagementin farming, chronic low
back and knee pain, the presence of other chronic conditions, category of population density of each cluster, and outcome variable at
baseline, and clustering effects.

tEngagementin regular aerobic, flexibility, and/or muscle-strengthening activities. If respondents meet any one of three following
conditions, the respondents are defined as “engaging in regular physical activity’: (1) engaging in 150 min./w. or more of walking, (2)
engaging in daily flexibility activity, or (3) engaging 2 or more d./w. in muscle-strengthening activities.

K2 PANDOROE, ik BE. BREX, TBIEX OREH

Table 4. Awareness of campaign, knowledfe, belief, and intention at 1-year follow-up

Control Intervention  Adjusted odds ratio* P value
No (%) No (%) (95%Cl)
Awareness of campaignt:
Any 470 (58.8) 2038 (79.2) 2.69 (2.24-3.23) <0.001
Visual information 252 (32.1) 1497 (59.3) 3.05 (2.48-3.75) <0.001
Audio information 292 (38.3) 1331 (54.1) 1.83 (1.49-2.24) <0.001
Encouragement (education) 271 (35.5) 1322 (53.4) XX (306-XX) XX
Peer support 229 (30.2) 954 (38.7) 1.41 (1.14-1.75) <0.01
Advice from medical staffs 177 (23.4) 643 (26.2) 1.11 (0.93-1.34) r 0.25
Knowledge about physical activity benefit 686 (84.7) 2256 (88.2) 1.34 (1.09-1.64) <0.01
Belief about physical activity benefit 487 (60.4) 1642 (64.0) XX (X-XX) XX
Goal intention to physical activity 597 (74.9) 2012 (79.5) 1.29 (1.07-1.56) <0.01
Implimentation intention to physical activity 671 (82.8) 2216 (86.0) 1.25(1.03-1.52) r 0.022

*Odds ratio >1 means that more people in each intervention group than control group reported higher score of
variables. Adjusted for sex, age, body mass index, self-rated health, years of education, employment status,
engagementin farming, chronic low back and knee pain, the presence of other chronic conditions, category of
population density of each cluster, and engagementin regular physical activity at baseline, and clustering effects.

xx=Model did not converge.
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In the first research, we discuss the implementation of an interactive, web-based Geographical
Information System (Web-GIS) to calculate eco-friendly walk scores based on the integration of
Advanced Land Observing Satellite (ALOS) data and a GIS network model from Tsukuba City. We
use our study to help local residents make spatial planning regarding neighborhood environmental
quality assessment, how to find the shortest or greenest path to walk to help their physical health
and how to choose an eco-friendly living space for potential home buyers.

The second research examines walkability areas in Tsukuba and presents results on the web by
creating Walkability WebGIS. ALOS image, Zenrin, and road maps were used for the study.
Greenness index was computed to highlight urban greeneries in the walkability areas. A fieldwork
was conducted to verify the research results. From well settled to tranquil areas were identified to
better inform the walkers or bicycle riders. Walkability routes were further graded into five levels of
suitability ranging from very low to very high based on the greenness index. Walkability WebGIS
(http:/sae.sk.tsukuba.ac.jp/TsukubaWalkability/default.aspx) including easy-to-use help system
was developed on ArcGIS Server platform to disseminate the results to the Tsukuba residents.
Geographic data exploration tool bar, search and proximity analysis functions were also provided in
the system. In this system, the residents can freely explore the maps and use spatial functions to

understand their surrounding walkability environments, and print the maps for their daily use.

(AAFEES) > <IXHEATEd8Is, HlsE RS TBARSE 3 A T A O CAMTERERE 2L, 1~
B—=T 0T 4 TITHATRREE ST IBREE O 2T AT R 64 o Z—F v M GIS ZBAFE LTz, ZDT AT
LlE, LTV A MZABS, BHEIZT 7 EARREICR> TN D.
http://land.geo.tsukuba.ac.jp/ecowalk  (FZFERR)
http://land.geo.tsukuba.ac.jp/ecowalk/Default.aspx  (H AFERR)
http://sae.sk.tsukuba.ac.jp/TsukubaWalkability/default.aspx  (EIFERR)
http://giswin.geo.tsukuba.ac.jp/sis/students/eikyo/cyber.ntml  (F&7-[E 1)
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Recently, GIS studies of urban green space areas
have been increasing in number. For example, Mahon
and Miller (2003) used GIS to identify green space
areas with high ecological, recreational and aesthetic
value to protect certain green space areas from
development. Randall et al. (2003) presented a
GIS-based decision support tool to model planning
scenarios related to the creation of new green space
areas as part of neighborhood greening strategies.
Herbst and Herbst (2006) also described a GIS-based
decision support tool to ascribe ecological and aesthetic
value to green space sites for use in urban planning. Jim
and Chen (2006) conducted a survey-based study on
the use of different types of green spaces and peoples’
willingness to pay for access to them. Their results
provided the basis of a cost model for green space
development. Zhang and Wang (2006) presented a
study that used landscape metrics to quantify the spatial
configuration of green spaces and performed
GIS-based network analyses to assess the accessibility
of many proposed green spaces enhancements. Ghaemi
et al. (2009) implemented a web-based platform to

support interactive environmental planning.

B. BiRAE

A GIS road network model plays critical role in
urban planning, emergency preparedness, retail market
analysis and market competition, public facility
management and other planning and decision making
process. A network is an interconnected set of points
and lines that represent possible routes from one
location to another.

For geometric networks, this consists of edge

features, junction features, and the connectivity
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between them. For network datasets, this consists of
edge, junction, and turn elements and the connectivity
between them. For example, an interconnected set of
lines representing a city streets layer is a network. Road
center lines are generally used in road network model
and can be extracted from high spatial resolution
satellite images or aerial photos.

However, GIS data alone cannot solve any spatial
problems, especially in environmental issues that
include difficulties in determining where are the green
spaces, how much forested areas, how much surface
water areas, etc. Because the GIS data represent the
world in a graphical form (i.e., roads are represented as
lines, homes are represented as polygons, bus stands
are represented as points and so on). In this
representation scheme, geographic means “geo” plus
“graphic,” and, therefore, we can easily construct a
database for these graphics and manipulate them.
Therefore, GIS is a powerful tool to solve spatial
problems by means of graphical representations. In
contrast, remote sensing technologies, frequently
referred to as geoinformatics, use sensors and capture
the world as real information.

However, due to the nature of landscape
complexity and the thousands of millions of pixels used
to describe landscapes, it is difficult to construct a
database that could be used to extract information from
the pixels. By integrating the remote sensing GIS
information, we will benefit spatial information users
not only by enhancing their graphical processing, but
also by enabling the processing of real-world
information.

Therefore, in this research, we used Advance
Land Observing Satellite (ALOS) data to identify the
green spaces, which we then integrated with other GIS

data such as road networks, public facility locations and



building footprints to calculate the “eco-friendly walk
score” by providing GIS analytical functions for local
residents’ decision making. We used Tsukuba City as a

case study.

C. IR
1. Building a GIS Network Model

GIS road network model (Figure 1) was built on
combination of Zmap-TOWNII data and GSI
Geographical Survey Institute data. Additional road
centerlines were digitized manually based on aerial
photos. Then, the road data was cleaned by the Arcinfo

Clean function and built a network model.

2. Compute Greenness Score

Following this, we added a 10-m buffer to both
sides of the road and computed the greenness score
based on the binary green image (Figure 2) for each

road segment as follows:

Greenness Score =
buffered road/Road buffered area) * 100

(Vegetated area in the 10-m

Vegetated pixels

2 o (5m X 5m)
/ Greenness score
\_\%‘
Non-vegetated N
Pixels \\
(SmX 5m) AN %\ y
‘\\{/
AN
3 2
a7 N
S

Figure 2: Calculation of the greenness score for each

road segment based on the binary green image

Figure 1b: Road distance
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Figure 4: Get score by user-defined address and default

search radius of 350 m

Figure 3: Graphical User Interface (GUI)
http://land.geo.tsukuba.ac.jp/ecowalk

D. &% Figure 5: Network distances between home and

We measured the greenness score by three modes available facilities
named Get Score by Address, Get Score by Block and
Interactive Score. Get Score by Address (Figure 4) is In the interactive score mode, users can find either
ideal for existing local residents to evaluate their the shortest or greenest walking path by specifying
neighbourhood environmental quality by giving their their start and end points. The shortest path (Figures 6
home address and search radius (the default search & 8) is ideal for shopping activities, and the greenest
radius is 350 m). path (Figures 7 & 9) is ideal for walking activities.
Moreover, users can locate multiple points for such
activities.

For example, one could start from home, go to the
library, go to a shopping centre and then return to home.
In this process, the greenness score is calculated based
on averaging of the greenness score from each 10-m
buffered route path. This measurement is ideal to help
people who want to make outdoor recreation activities

a part of their daily or weekend routines.
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Figure 8: Shortest path analy:

user define points

' Figure 9: Greenest path analysis (Loop route) between
user define points

The increasing popularity of the Internet from

Figure 7: Greenest path analysis (Single route) online surfing to e-commerce has made it an integral
part of society. This GIS network based interactive

spatial decision making process is a much wider



audience than traditional GIS. The general public can
now directly access spatial information and see the
analysis results through their web browsers without any
installation of GIS software. The system itself is
reusable and updatable.

This paper is based upon the following: Liwin,
KK. and Murayama, Y. 2010. Evaluating
walkability in Tsukuba using remote sensing
and GIS. Papers and Proceedings of the
Geographic Information Systems Association,
Vol.19.
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In recent years, the quality of living
environment has become an important issue for
residents where walkability (walking or
bicycling, Figure 1) is an emerging and hot
topic in the study of urban form. Enhancing
community environments to support
walkability is a promising approach to increase
population levels of physical activity. Numerous
jurisdictions are started to consider impacts of
walkability in health and urban planning in
Europe, North America, and Japan.

Many researches have demonstrated the
association of health outcomes with the access
to green environment defined as vegetated
areas such as parks, open spaces, and
playgrounds (de Vries et al., 2003; Maas et al.,
2006; Tyrvainen et al., 2007; Sugiyama et al.,
2008). For example, study in the Netherlands
has shown that the amount of green space in a
neighbourhood is associated with better
perceived general health (de Vries et al., 2003).
The neighbourhood greenness is more strongly

associated with mental health than it is with

physical health. Walkability seemed to explain

Fig. 1 Walkability in Tsukuba (9 August 2009).
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the link between greenness and physical health,
whereas the relationship between greenness
and mental health was considered for
walkability with social coherence (Sugiyama et
al., 2008).

Walkability is being measured from a
variety of angles and their results are delivered
in various ways, mostly in static maps and
community voices. Rapidly growing area of
urban form research concerns how to measure
the level of walkability of neighborhoods and
make aware of it to residents in the area. Many
scholars and planning practitioners have
already examined the many components of the
land use-transportation connection and built
environment-physical activity link (Stevens,
2005). However, very few have examined
walkability at street level using GIS (Forsyth et
al., 2007) and delivered the results in different
forms of web system. This article aims at
examining walkability areas in Tsukuba and
presents the outcomes creating Walkability
WebGIS. Remote sensing and GIS techniques
were applied for the walkability assessment in
Tsukuba.



Tsukuba City, the agricultural landscape in
the 1960s located in the northeast of Tokyo
metropolitan area, has been transformed into
modern city (Figure 2). It is a car-oriented city
developed with high standard of infrastructures
including parks, pedestrian networks, and
2008). Due to
establishment of a high-speed train system
(Tsukuba in 2005, Tsukuba

becoming the centre of attraction for the

cultural facilities (Omura,

Express) is
residents, even for those who are working in
different parts of Tokyo. The population in the
business core of Tsukuba and its vicinity is

growing with a density of 730 persons per

Fig. 2 Living environment of Tsukuba: West-North (left) and North (ht) area.

B. BI%RAE

Remote sensing and GIS databases were
incorporated together for developing the
Walkability GIS (Table 1). QuickBird and
ALOS (Advanced Land Observation Satellite)
satellites image were geometrically corrected
for maintaining the geographic consistency
with other geographic layers, i.e. Zenrin, road,
and fieldwork data. We used QuickBird image
in the densely populated areas to visualize the

walkability areas more clearly. However, the
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square kilometer (Thapa and Murayama, 2007;
2009). The landscape in Tsukuba is being filled
rapidly by residential, business and public
facilities, which greatly influence public health.
The city is interesting place to study and
contribute to the walkability issue because the
city carried a unique characterstics that is filled
with knowledge workers rather than industrial
ones due to establishment of advanced research
The
output of this study may help to the knowledge

institutes and educational institutes.

workers who are insearch of walkability areas

to normalize their metabolisim.

high resolution image such as QuickBird
consists of high level of details creating a large
amount of data that alters map server
performance. Therefore, the image was further
optimized to light weight version without losing
necessary information for the WebGIS.

As we agreed with the studies of de Vries et al.
(2003), Maas et al. (2006), Tyrvainen et al.
(2007), and Sugiyama et al. (2008) on urban
greenery plays important role in residents

health. To determine the density of green on a



patch of land, we must observe the distinct
(wavelengths)  of
near-infrared sunlight reflected by the plants.

colors visible and
The pigment in plant leaves, chlorophyll,

Table 1 Data used in Walkability GIS

strongly absorbs visible light especially in red
region of wavelength for use in photosynthesis.
The cell structure of the leaves, on the other

hand, strongly reflects near-infrared light (from

Data source Year Resolution/scales Sources
City boundary 1:25000 GSI, Japan
County 2005 1:25000 GIS Plaza, Japan
Building 2008 Zenrin
Roads 2006 1:25000 GSI, Japan
ALOS 2006.8.4 10m JAXA, Japan

Band 3: Red [0.61-0.69 pum]

Band 4: Infrared [0.76-0.89 pum]
QuickBird 2006.10.5 0.6m DigitalGlobe

0.7 to 1.1 um). The more leaves a plant has,
. /INlR — /1R

the more these wavelengths of light are affected, NDVI = P +1.i(eq. 1)
respectively. The AVNIR2 sensor onboard in MR "
ALOS records the spectral reflectance in three Note: A = wavelength,
visible bands and one infrared band (Thapa NIR= near infrared
and Murayama, 2009) where two bands 3rd R=red

and 4th refer to Red and Infrared, respectively.
Therefore, a numerical ratio between these red
and infrared bands provides a clearer picture of
green density in the study area.

Based on the spectra recorded in the ALOS
satellite image, a greenness index (eq. 1) also
known as a normalized differential vegetation
index (NDVI) was computed to highlight the
density of urban greeneries in the walkability

area.
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The equation produces a gradient score
between 1 and 2 which represent higher the
value in a patch of land, greater the greenness
density in the land. The score of greenness
index was further aggregated to the street level.
Based on the index value, the streets were
further classified into five levels of greenery
from very high to very low.
the

As an walkability area awareness,

city core area was presented in four categories,



1e., well settled walking area, easy access to
shopping malls, mixed landscape area, and
tranquil area based on the study of Asai (2008).
A field work was conducted to verify the results
and update information in the web. PDA
(Personal Digital Assistant) integrated with the
GPS was used in the field work. The PDA was
equipped with a geographic data collection form
and the map layers of roads, walkability area
and greenery.

An interactive Walkability WebGIS in
ArcGIS Server 9.3 (ESRI, 2008a, 2008b)
platform was established to deliver the
research results to the Tsukuba residents as a
practical scenario. The WebGIS packaged all
the results from this research, basic spatial

functions for map exploration, and help system.

C. oiR#R

The Figure 3 shows the WebGIS system
that provides a basic GIS through web which is
useful to the Tsukuba residents to understand
the walking environment in their vicinity. The
system be
http:/sae.sk.tsukuba.ac.jp/TsukubaWalkability/

can accessed at:

default.aspx. Users can select map layers as per
interest. The Greenery layer of GIS in the
website is a result of greenness index, which
provides a gradient indication of greenery
ranging from very low to very high at street
level. The Greenness Index map layer can be
explored to understand the spatial distribution
While the

walkability area layer provides insight on

of greenery in more details.
walkability qualities of landscape such as

location of tranquil area, easy access to
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shopping area, etc. that helps to the residents
nearby to make decision upon their interest or
link to the other activities with walkability.

The system stores most updated data and
free to all users through its designated system
for peaceful usage. However, the base data are
not downloadable but user can print the map of
their desired walkability areas.

The WebGIS system is designed with the
assumption of no prior knowledge of GIS is
mandatory. It consists of basic geographic data
exploration tools, navigation, advanced
functions including a small separate window
for map contents and results. The system is
packaged with English help (Figure 4) which is

designed for nonprofessional GIS users.

D. E%
In this WebGIS system, the residents of
Tsukuba their

environment visually,

can explore local living

calculate distances,
geographic coordinates, and area, search their
area of interest, such as walking routes,
business offices, shopping malls, restaurants,
banks, identify the

proximity of their interest, understand certain

schools, ete., spatial
demographic characteristics, and print map of
desired location without having any GIS
software in their own computer.

Currently, basic tools for exploring the map,
for example, zoom in/out, panning, object
1dentifier, distance measurement, viewing map
in full extent (whole city at once), magnifier,
and scale are available. User can choose their

desired map contents to be viewed in map.

However, some advanced functions such as



Locating Business, Find County, Population,
Population Density, Buffer, and Print are also
available at this moment. These functions
provide additional functionalities of GIS which
may be useful to the residents. For example,
Buffer known as Proximity Analysis tool
(Figures 3 and 4) allowing user to calculate the
spatial proximity of their interested area in a
certain radius which is very useful to know
what kinds of facilities or environment exist
within the desired distances.

This web based Walkability GIS will be
very useful to the Tsukuba city residents where
it is a home of knowledge workers. It is well
known fact that the knowledge workers often
have less physical efforts than the workers in
other fields. It is very important to make them

aware about the sorrounding walkability areas

and motivate them to be physically active
which may be helpful to control the impact of
metabolisim. Some people from different age
groups may like walking, jugging, cycling
(Figure 1), and soft physical exercises routinely
in public spaces. In this case the Walkability
WebGIS  will additional

specially on location issue to the residents by

provide options
providing walkability environmental maps
with alternatives. Due to availability of the
interface of the WebGIS in English including
help system of know-how, many international
residents are expected to use. Furthermore, the
system provides a free GIS web-platform to
explore the natural and built environments
that may help to make decision to the

residents.

= (W] TeukubaWalkabiliy

# | Ciy_Boundary

& [ Courty

= [ Walkable arn
W el seatied walkin G area
@ asy socess to shopping &
B Mexed landecape
@ Trancuil srea

= [ Greenery

very low

¥ [TIwalking Lane (Center Area)
# [T Dusiness (Center Araa)

® Road (Tsukuba City)

¥ (] Detailed Land Cover

# [ Greenness Tndey (441592006

Fig. 3 Tsukuba Walkability WebGIS.
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Help topics

»

Creating buffers

Proximity analysis

can be set by user.

You can create a buffer around selected points, lines, or area features by using the proximity
|l analysis task. Buffered features are stored in the server's memory. Jl

For instance, you might use buffers to show an ecological zone around a waterway, distances
from schools or public buildings that certain retail stores are located, the area around a
contaminated well, and so on. You can buffer more than one feature at once, but a separate
buffer will be created around each feature. The buffer distance is given in map units which

How to create buffers

m

Fig. 4 Tsukuba Walkability WebGIS help system.

Linking remote sensing technique with
GIS enabled us to reveal the walkability in
Tsukuba City which provided an effective
socio-environmental application to be used
in people daily life. The whole system
provided many choices to the residents
residing in the urban center of Tsukuba. As
we could see from the results, there is a
disparity in spatial distribution of resources.
Some areas in the city core have higher

greenery in the walkability routes while
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The

WebGIS

provides both choices to the community.

some have less. system
High greenery area could be a better place
for those people involved in walkability
activity in day time, while the same areas
could be a nightmare to those involved in
of the

inadequate lights or other security issues.

nighttime walkability because
Similarly, variability on landscape qualities
in the walkability areas is also existed which
can be connected with personal choice of the

residents. For example, some residents like



to combine walkability with shopping so
they can choose the areas that have easy
access to shopping areas.

adding more
further

As a future prospect,

spatial functions can offer
opportunities for exploration of walkability
environment in the area. More locational
information associated with walkability, for
example, bicycle service centers, bus stops,
public taps and toilets, AED services, etc.,
should be added as a map layer. In this
research, we computed only one greenness
index to show an application of remote
sensing and ALOS data potential. However,
seasonal factor should be considered in the
future as the density of greenery measured

by the index varied based on season.
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ELTW =,

c TA—F T OEMIZ, HEaOMORRED S, AOMOBERELEEND,

- WEHIANB DWW, EREERUSZ LD D,

- HEALEEETII. (FELENRBEINLT-D, 2HEHTHL I+ —F L FRRA MLy
FoTPREELELI TS,
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c BTFHOBETEZHSICEHEIA IR TELT, FIOEHEEDYE T+ —F 0 Fa—
2L LTIHERTAHENEZ R,

s WHEIK TH->TH, B BIBARTNIES XV HELRVONEETHY | EEBV OB
ENTWVHHE L ODRENCME 7 ST, L TIWDRIRTIE 20,

o EERERT < ITHEIE AR SN T TORERLTOVEIRER, FRTHFEBEICE ZTHRNT
WA ANIRZ DT TR,

- ROBCRIY, VA —F o 7 a2l T oL 0WilESTh s,

- WHEIROERDEMZEY -BE, RETHETOOD TLESRZRLD 5,
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F 11 RS CEERE L O R o 7 O S 8 L AT E L otk

EH H i X HEFH X it X° ih X b X

FEmEE| 323 + 093 1.89 =+ 083 218 =+ 098 150 =+ 079 313 * 0.90

Q1EAMEE mRFEA| 318 =+ 067 1.65 = 0.60 235 = 1.04 182 =+ 067 268 =+ 088
HEREE 0539 0.356 0.687 0.073 p<0.05

#EmEE| 308 = 086 228 + 083 282 =+ 1.17 206 =+ 094 263 =+ 0.88

Q2ESMERT HIRFTEA| 291 =+ 083 200 =+ 055 268 =+ 077 212 =+ 059 271 =+ 0.84
HEEE 0.469 0.180 0.575 0.471 0.758

FREBEE]| 254 x 078 267 =* 0.77 245 =+ 0.69 211 =+ 1.08 2.08 =+ 0.93

Q3FITRE hHIRFME| 209 =+ 075 215 =+ 0.56 218 = 067 215 =+ 061 235 = 073
HEREE p<0.05 p<0.01 0.223 0.701 0.179

REMHEE]| 215 = 090 217 = 0 145 =+ 052 156 =+ 0.70 175 =+ 079

QSBEERE MRMEE| 200 + 070 206 = 0.65 215 = 061 209 =+ 057 224 =+ 0.78
HEEE 0.603 0.465 p<0.01 p<0.01 p<0.05

REHEEE]| 246 x 120 1.94 =+ 1.06 218 £ 1.08 156 =+ 0.62 117 =+ 048

Q4{EHE LY MEFTEE| 294 + 074 1.74 =+ 067 1.68 =+ 064 150 =+ 0.51 1.15 =+ 036
= 0.148 0.716 0.194 0.852 0.864

FRHpEa| 285 =+ 1.07 211 =+ 1.02 127 =+ 047 1.17 =+ 0.51 154 =+ 072

QeAH3E mRFEA| 306 + 078 235 =+ 0.60 1.59 = 056 153 = 0.51 1.35 = 069
HEREE 0619 0.228 0.152 p<0.01 0.221

FEEmEma| 238 = 087 217 =+ 0.71 209 = 054 189 + 0.76 208 =+ 1.02

Q7ARRE HRmmE| 25 =+ 082 2290 + 063 238 =+ 0.70 232 + 073 238 + 0.74
= pEEE” 0.437 0.710 0.289 0.061 0.198

RRBEEE] 169 = 075 1.22 + 055 1.55 =+ 0.93 1.44 =+ 098 1.25 =+ 085

Q8ELEM HRAMA| 221 = 09 1.79 =+ 084 153 =+ 0.75 147 = 071 141 = 078
HERE 0.082 p<0.01 0.866 0.363 0.081

FEMEE]| 246 = 078 200 + 0.84 1.91 =+ 094 178 =+ 065 183 =+ 0.76

QOMBEE hHRFFEEE| 276 = 070 212 =+ 059 212 = 054 206 =+ 049 215 =+ 061
HEEE 0.309 0.418 0.277 0.080 p<0.05

fREEEE| 300 £ 071 272 =+ 057 255 £ 052 250 = o.M 258 = 0.78

Q1O B HEmBE| 291 =+ 057 268 =+ 0.53 274 + 051 274 =+ 051 279 + 054
R 0.676 0.804 0.396 0.305 0.276

EHELFERE

a Mann-Whitney DU E

b EFMAEBHEE=2x FAIFEHEE
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BiR Q1EMiEE
Qloihis R iR ok =245 1o
Qo B % QHITESR
Qs EE sBEERZS
ariaRIE QafEHFHELY
—{R i Fn=13 e
<o HATBR An=34 asa il
iR QUEREER
Qo iR Q2E SRR
Qo il B iR QFITEE
QSHLGHE(E QSEERZSE
Q7;aRRE QatEELY
— RN An=11 :
<o TVRAR I B n=34 Qe F 3L
Atttk R Q1EMESR
Qlotb st R IR Q2B 5t PR
Qo B WGEHETES
QsHpHEE osEENRSE
araEHE QatEH ALV
0N Fin=24 y
oo TR Bin=34 QBRI

HHHER Q1 EREE
Qioihis { iR QzE SRR
Qo B iF BHITEE
QsHLHEE QsHEEEE
Q7T stEEH LV
— {7 {4l W Fn=18 .
cor TREFFMAn=34 QLRI
o E Q1EAIER
Qioihis fIR Q2B 5 HER
Qo3E Bl QEHETEE
QsE P EE o= kS
Q7 EHKE aafEFREL
o
FEATT SR 5 X

4 BHKOBREFHM A 27 ORISR &L HRFTRA & O L —F% —F v — M & 2 ik
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FEFBHFAREMIE (BRB|BEE - BRFFEFEERAREBEWESEE)

BETRBEE
EREEFTICE TSR FFBMFEREREBN ADOFE - Eik - 571

SyRptgEE P B HRBEEFZERT O Ah (EmfiNL) AFZEAR
WHIE & Hn o FEREEEFRE O A (ERTNL) EEMER

1

v

I B WA AT R E E TSR I EIE S
FE R ERERREEFRARE LS gl
BH ER ER TR LA R R (ROERT)

HRES

[ B8] HRiEs OMRECET T, IR BiadE (BRIRERT) CHEiE e/ R
g ONR & et U, HIg ABFFEIC Lo T, Mk B, CHRTSE 2 BT 2 AN, (EROH
RIEEBEOHEINC SR N DAL M TD L,

[FiE] WHEEIC, RN TO U —27 ¥ g » 7Bl MK (EfE R, tEfEH s 27 & (GIS) %
NI BB ER DA M. 40— 64 ikt 2 xR & Lol b (ERO S IKEE) &, Hilfko &
(RIEENC B9 5 BREE ORRIEAR . B RIS BN & & U EREE O BRI ORER AT > 72 (%2 1, 2),
2— 3 IR, MK & HAL & U7 BEIEE A L LR BR 7 1 12 L 2 Mg AFSE & 1T o 72 (AF
72 3), MAMFZETIZ, B4 32 IXOH NG, 12 MK & MAELICHH L, RO 3 #iX,
FIAD 9 HIXIZEN Y DT 7o, S HITIT AR, AEEFREEEED 3 X (ARE) . ZR#k - 5 /15
SREENEdE D 3 #IX (FM #) . Z O AEtED 3 X (AFM £) (2810 S1F 7=, AT 14/
DAI2=T 4« TA R Fxr "= ThV, 20094 11 A5 2010 4 10 AiZA7oi, HHl
B - BE T 07T LR - A — NREO 3 HLE DR S LTz, B, )G SRR
% 40-79 s DL 6000 A (£58F 1500 N) Zxfge & L7 EER b O BRIAGRAEIC L 01T 72,
TITA=Y T U NI LNTHELEEIE L L O S IRIEEN G & LT,

[FER] B9t 1 & 210k 0 (ERD 46.6%MIEETRITH L Z &, EiERREOHIR, AH5L
WOFMFEELCEB i ~DT 7 A, FHORIBHRIFEENCEEL 5 2 TV D RS R S
Tz Fio, ATB O % 72858 &l - ) L CEREN AZED D Z L OBEEE LB Ok o 7z,
9L 3 Tk, PIHIREEOARRIEHIL 4414 (73.6%) THY . 95 3496 A0 D 14E%K L A7
[EIE AT DT, Bl ICHESEEHE L~ L O RIS B A2 FEhi 9~ 5 K 9 IS/ o 7= 1%, KRBT 75
A (29.1%) . I ANERET 220 A (28.4%) ThH Y | BT ORER A EREIT 20> 72 (p=0.56) .
Fio, BATRIZ A BEO S A BB L D b A BICIEOBILDEG WA R E o7, i /1R
EEOENE BT, FMBEHCEBW CHIBREL D b A RICADEILOESV R KE 1ot

[f5am] AFRICL Y, EROFERIEBREAHET 5 LTk, Mk Ok~ 7eR - %5 & i
LT, 15 - BHEHS - VAR — P ERTNICEAZ Y TS EE Th 5 AlREM I VR S
T=o o, RETIHAREHONE FH) [CbEB L, BH - TAOBK AL COMLERD D
EEZHND,
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A BIREM

A% DERIEE 2 Vs L CTR_ET 2 00%
BRRICB 2 A%EE LORERFBETH S,
ZOHRIEB 2T D12 h 72> T, Wy -
HEMREZEZERB LT 7 a—F OEEMN
S TWnWa, L, EO X5 R ETR
FHEAR 2D D LR, HDHWE, oL
S FIETCERE (maa Y h s TFL) O
SRE B AT B RTE R R S W RE D &
W o TEREHZ DWW TR IS b 3 0 T4 72
SN TV,

Z ZCARMIE T, BRI ER T &2 —F &
L T, H15 BRI T IEERIC FE0E mTRE 72 BR BT HE
DOHFIZHOWTHRFTTHZ L2 HE LT, £
7o, HFIREBOHFTH, U4 —F o 7ITfRES
NDEMRFEEN Z T, FWGE) (R L
Fo ) R RER) () hL—=27)
REDNDDDHIRBEOBEENED | R -
WS OEBEEEMRE LTEfahTnd
ZENL ZNBERET DN ADFE RS
WTHGEET S Z B AME LT,

B. Ak
W22 1. 478U — 27 2 g v 7 L 52 - GIS &
[#F7E55 ]

BRI ERITH, A0 43,675 A (H22 42 A)
mifE 553.4k mi, st 31.4% (H17 4)
O LEHURTH 5,

[x+4:]

L RIS Y E 6 4 — (e AR (frfd
) - BORHEMERR (AIE25mBAfR) - H T Ee
AR ERTEHEBIGR) - EAMRBLEE (RAE3EBIMR) -
BEZAS (KEMmKER) KO, ERETHNIC
RS D mn Aotk 2 44
[M%]

F9.20084F8 A 5 HIZATH Y —2 v a v
7 % BTN TIT o 7o, ATEUA I DY
FOGRE - 28R b &, EROFKIGENZ R
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O LT DR R & L TR Z & 130Dy,
BRRZH AT, £, BERBICERD %
1To TV AR OF 2 H < 72012, Bitho
KIEHEER TV ERNDIEA V2 Ea— KD
WD T 4 —F 2 T a—2ARNOW &5,
Ao THI A O MU BR 55 O R BLAY 72 3l &

LT, #BEwR S 27 & (GIS) Z MW\ CiEH)
ik & vk o oy Atk & #ERR L7z,
[GISHEMT— 42KV 7 by =7]

- AR, £% (AT —F5)

+ ArcView9.1 (ESRI)

[53#7]

IR D B AE N F 7o XL FTHES A
1T % % sk & BN Mk & EF L, oA R %
o7 ((KEBEEMER ., FKE) . EE)
RIS BERETOT V¥ A2 B (22—
U R) RS X o TRl L, EEAYIC 2.6km
L EZESTIT S ATEEENMEVW E B 2 b D
FREE S L. 2.5km DAPIZEENIERR 03 72V VETE
IZDOWT, £D4AE NAZKIR LT,

T 2. S IRTEE) & BREE IS T D R A
Rk 18 AREIZERM T CIT o7 [HIRIES) &
FEEOREE ) (BT 2B Z /o L, SR
TEE) & B 2 R A Mt LT,
[x4:]
ERTEED 40-64 5ot 1,001 4,
(HHH]
OH ATEE) =

- BRtAVZERI#E (IPAQ Short Ver.)
O B 80 BRE

- B e EUE RIHE

(IPAQ Environmental Module)

- GIS IZ & 2 AIAZ B R AR

—SRIEBE TOEMRIEHE (m]

— B S AE E TOEMERE (m)

— LB S AMEDOEI TR (R H)
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Y AT oy 7 BT

OfE RS- L, E & RTEE)
OS5 B E AL R A

s, BMI, A7 bR st
55 FBIREAL ., EhES - AR - B - TR
HHOFETHEL T, & v Xtbe 95%1EH

X zRH L,
ﬁ"ﬁ?ﬁ"]ﬁﬁ%*“ﬁ@ I P<.05 & L7, HBERIE#R
O MR IZ X ArcView9.1 . #E 5 fE 47 12

SPSS14.0J for Windows % vV /-,

fffgE 3. Huldk/r AAF4E
(#F7e 751 ]

PRIV 2 b iR (7 7 A % —RCT), H
B — 2 DA AHFFE,

AHFFECIX, TN 32 X (=ARMEX, /)
FRX) A NOEETIEE L LT Eep e
RANBEOEENS 4 MK A BIEAH L,
7t 12 X A pFgect Gtk & L CisE L7,

GSE

KRR T D 40-79 OER,

[T ANE]

RG M & LTI S v 12 KIS, &8
MHZENEI 1 #IX T DLLF O 4 BRI EES
WZEID £117 72 (Figure4-5),

Coxkf HRHE,

AR EBG KA,

FIVZRHR - # /7 H oeE 1 R i

AFM:A 38 X K - 5 ) HE TR B K i

BAEZME - BT e X T,
B o — X80 RAE IS E RV,

IIERREE - HE 0 VT AREE -
A— MNERBEEOD 3 Hmns DAk S, 2009 4 11
AME 2010 45 10 A £ T, 1 FEMIcbl>T

Ra2a=7 4 -UAR-Fx o= DFTHE
M S AT, FORE, HUBRCITBIN DR~ 721
B - B, =y bl L BT, BETE
B A i RBRIE L, G - F20 - 300 D4 B

=N

o

115

MECTIEY —vyibe~—rT 4 T OFEEE
MAll, AEETE, ~—F 7107 -7
T ADOFEIZOWTITEKT 5,

HEMIREEE LTIE, 77 - KRR X — - DIF
D 7 EOMRIE®R (Figure 6) &, Bk (F
BREGE) 78 & ORERAE ®ONE N S 7,

I HE ST ABREL LTIE BBED
HIgAT oA, 2. KBTS EOED

== T ENTMEAY v 72 KD 51K
TEENMIEIE D T RO NRE L) 5 JE
TH AT (Figure 7).
PAR—RFREL LTI, RT7 0T 47 (R
HEEZRB) 20 & LI ERAE DT O
W2 AT BT SO (BRI ARAT R 0 22 e P
) ORI E v 2 — (ANERAE) THEGEH
ZEEALRZY KO T4 DVD # AT L

720 TEDH LI LT, o, HIRIEENCE
HEE CTOMMEBLD ZHFT. EMFELLOY

R—hrE2/bohndLoic
[ (R4 J7ik]
HIEICBIT AR 2L — g A %7 b
FE & LTy SR (R—R T A 2009 F
10-11 A) &A% (2010 4 10-11 H) I
RGHXICEET IEREZNGR & LI EIES
T OB A 21T > 72,
ZORE, BEEEHD LI, AT 4T
DA 5-RLE RO BIE 8 AN IR D EH
AT VAT T A v L Ea—T
BRI & R S AL Bz e (U ~A
> =) TR RITTRA KIS E T BOER T —
TNT LB = a— A K D KEE &
1To7,
<FHAE R >
RIRHIRIZEET S 40—79 EOFER 6000
4 (#1500 44370) ZMAEAAH L, B
AL LT,
BROMEUE « B3 - B, R AR
AT DI B B0

L7,



AT IT DN ANFE (DRFE) &
FlL L bITHERNROERTH U WFFEREIC
STk (wA2X2 7)) Shni-,
<FHAEHEH >
O IRTEE) &
- BAYRIATREE (47 /1)
- fih g sREE) E A (R 8)
- ZWGEBEAEE (1 B 1RILLE, A T
RV, IFEAE LW
WAL b (E M S RREE T 2 DB I 7z,
TTA =V T U NI LNTHESERLAE L LD
FIREEFEM & L7z, 3725, ACSM/AHA
DHA RTA B EIZ, HEEBUTD 3
DS bWT R —oOThil L Ba %
HESEILIE L ~ L D B IKIEE) M v | & LTz,
(1) 150 43/ JLL LB TER, (2) Fik
HEhA 1 H 1\ GE7H) BLEFER (3)
I REEN 2 2 2 B DL 5,
Ot EHwOKH (8. E., 1)
OZ D
i, R, KE, EBAVREER, BIEE
el BREBBETERE, (LA E, BOEFR5E
<HEEHEAT >
R—=R T A U T OB DN AL L 3t
FREED HEfIE, 2 ST DWW TUIE I A 3R
E . O o E IO W T X
Mann-Whitney ® U ME% HW\ =, 774~
U OFFHTIE, I ARHE L XHIREE & DT OHELE
FEEL VO FIRIEE) E Ok & LTz, K18
B2 P CHOIAALTE LT 7 T AZ—%5&
ELEE—REMBIRGET Vv E TS AR
fRMT 24T o T, P, £Fin, BMI, EBLAOfERR L,
RVEEA I R BB E A I R
PR PR A DRI A B TR T D MU X (&
T AL =) DNABEXGy, N—2T A URED
TIA<Y T M LEBEREDRE LT, T
BT HHIX (7 T A% —) BEEHRL LTE
T IV AIA AT,

-
=
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AT PR IR A BRI %A & LTz, fEMT
I SAS version 9.1.3 ¥ L ' IBM SPSS
Statistics 19 12 L V1T~ 7=,

[ BE A EC R ]

ARG~ WFZE T I B 2 3 S &
T — MIEEHE L, BRI iéﬂi%ﬁto
ARFFEIL TR 21 4 10 H 22 HICHEHFE
WEFERT O e B AZ BRI K 0 KRR

57

[ B R R B k]
UMIN &k ID: UMIN000002683
(2009 4 10 H 28 H %%4%)

C. ARHER
e 1. TV —27 v a v 7 LA
TV —2rvay”
U—7 v a vy 7T, 29, BIEEED O RERE
S ZIAET DR, FRCE IRTEE @ IOV
TOa 7 ks ROBHEOBREFHIIT O,
D% BEELTNTNOSIEGNHE RSP &
Nic, EDOEE - /78S, BRx ZR8EE - Roe T
FEROF RGO FAE A L2 TRV | FEMm 72
MR L > THEROFKEEBHEICF LT
HAREMEN R E NI, 2, K, &
ZHICEW T R EFETTH ETOEHL X
FEEHEICOWTHELINTEY  ERIMERD
HIKEHENGRADOWBEIORE S L, ZDE
BLATREMEIZ —B L 72 W2 EDF R T2,
- Bl R E2
ERETT A MK (N CTHMICRSD &, &
ez A0 < . A HEE SR k) (ICE AT
LN VA —F T A= ADENE
ZF T BT 4 —F T L CW AT
MEDD OHEBELESHRIGER ETH -
77
-%ﬁ%%vz?A(Gm) i
HEE R L B DS ﬁ%ﬁ%% LT
(Figure 1-2)0 Figure 2 Tl¥, B RO EEN

EPS

2%« GIS i



W E Z A EEBROIT L T HNEZAH
FEENEW) ZEERL TS, HS ETH
LZOBIETIEH 508, EEis S 2.5km K
D BN TV BRI 4 540 4£7% 7 59 (10.9%)
HY . GFF 3,819 ADBEEL TV (ErEf
44,392 N\ 8.6%, H20.5 Ki§ ), £, Th
b EEEDOFILEOHRREIL 32.9% Th o
7o (iafk 31. 5%, H17 Rf ), itz iz -
T EBEIMRR AT < ATAETE L 722 WER R D3RR
iz,

Flo W51 S HUIR O B IRTE B BRI B
T 5 1A R EB) LT ~E ] T & 72
W, EOFEERFLIZE 2 A, BEABE
LIEATEERRED 7 L — 20U — 7 RN 5%
ik L7= (Figure 3),

W98 2. SRIEE) & BRERIC BT 2 RGR A

BERROBENH 7201k 512 A (AL
51.1%) Tholz, 2B, NALKHEY AT LN
fh D it & H7p 5 — X O JBEH & R 72
434 25y DT —F T ST I W e, AR #E T
(T HIRTEE) & BREEIC BT 2 EARRE RO B
95 GEMIE. EFHRLO 2. Kamada et al.,
Prev Med 2009 #£H),

SHTORER, £, ERD 46.5% 13 FEIEE)
) CTHDZ Ny, FIREER L BB
BHELIZ DT, A BT OFE R % Table 1 12
s LTz, BRI X 2R <k, AR iE
OFEME:, EBRR~DT 7 & A, HiEH L —
LhiHZ e, BBNINZ 0N, &
IGEh & & B L T, RIITTR LT 2R
23, GIS Z H W -5l Tl dE st FrIE AR
WZIRS & (pm111) . S A AEPEFRAE 23
FRE (529) OFEN, KE (KME) OF LY
LEEBEICHERIESEN L o7 (OR: 3.23,
1.00-10.41),

DI

WFE 3. Ml ST ARFSE
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WIMWFHI O A IEIESHIL 4414 (73.6%) T
HY (ITT o). 2056 1FEEES
BRN72 BB G 5N T-D1E 3496 A TH - 7=,

Table 212, X—RAF A VR TOEREOHM
RS RE DFEZ IR LTz, S ABE L SIREE & O
I, AERAEATIR OGN - T,

RO 9 HIKEGFITONAT Y Ty
FOEIX, T T UM 14,179 KA, RA X —
1% 276 BcBrr, OIX Y JE 20 AR, F 57 Hosk

XEF 12 B (K14 30 B) Thotz, Hu
WATH - B COEMB LOEBITOFE T 72
ELHEBDIE 142650 1 BT 0E
Ji B 1 FP A 20 49 B HEAE 10 23 THh o 72,

HERSITESC LR A= 2 M 322 B
fl« ANCThoT=,
Table 3 121X, SMARRELE KRIEDO T T A ~

VT 7 M LDOGHTHRERE R LTz, FilolZHE
TERAEL VO HIRIEB 2 FEHi T2 X 51
ol X, HIREET 75 A (29.1%) . AL
BT 220 A (28.4%) TH Y, & BN Of
R, BERET o7 (p=0.56),

PRIRA TR fENT & LT ASBEDFRNTRE SR %
Table 4 (278 L7z, #ABTRERIE A BED 7 03 %t
MLV LABICEDOELDOEAWV N KX

Motz (RRtE%=29.2, p=0.034), L7»L.
i JI¥ETREE) O Fh B BE, FM BEIZ V) TRt

LIV LABRICADEILOEA VR KE
ot (EFEE=-0.18, p=0.049), AFM Ff
DOFATIEE, FM BEd KOV AFM B O ZLHGE
Bhig A e, 5 HsRES O FEMi Ak, ThE
NOZEAINZ DWW TIE, RREEE OMICHE /2%
TR BN T,

D. %$

fF5% LRV EROHIRIET B OHMERF -
HEHE _zw:of X ATBORE 2 T2 B DS BREE D
KVZBEBLTHEELTWAZ & HLfHERIZ
BWT (Wb ) EERITEILTO THDHZ



&L NEEEMMER (FRCmlnE) OB IRIEE)
W B E 5 TWDH A RER ENRI BN E
Motz Eio, BARMRRCE O RARRE DIRE
IZdhizo T, RO FEME (M5 B IR ARYE)
Ko Tl HIREEHEE IR & B2 b
DEREBER RN D> Th ., D EB RN
DERNZEbZxHDH, LD Z &b T
N,

IO O Z T T, %R 3 TIEL B

A O AETETRE) L 0 IXRIRIYZ20EE), Lh,

HE 7 & TPRRICTE BRSO ER ORI A
Y. Eio, ZOBE 2B & L CREfFD
kIR A+ IS T 2 TR AEITo 72,
I OFER, MABICB N T T IA~Y - T
N1 5T o D HESEIELUE L~ )L O B IRIE B S
OHEBEREIMIA LN h-oT2, 12720, ARE
R THD & BT A~ THRITRE D&
{BIZIEDREE 5.2 722 LR yho Tz,
AREETITHREZEE BT, Fi,
R—=RAF A VIR TOT —Z RN A
ROHE & LTEIRTTHLIN  MAZD
TUzTRA (Fxr_X—rDRDOX) LYK
TEENZBIT 2 ik, 5/, BHIZOWTRD &
WTHUZB N TH ABEITREL D AR
FWKETHD , ZRHDORRENG L, STAD
RREDITHNEIEZDHETICE-> TN &
DR T,

5 7 HE s RN O S H 0%, FM BEIC IR\ T

XRIEL D b A RICADEALB L Do 1o, AR,

EOBEAFRE S N D19 D FM BED J14
SEIEE) RN CROZLB R DB EIZ DN
T, HEROHIIN & E i L 5 A il ED
AL DN E 2 bivd, BRIT0FEGEE)
(2O EF) 1T & f /1HE5h
ML, EEAICE Y T T2 < FEhEI
BHlzoTH, LR THEMW ML S
%o FM BEOAERIT. /) ¥E s O ek & v
O MR A2\ T T2 2 & T E RS A T A R
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F ol — T, EREOTEIAKIIED LT, F
FEVZRES 2 B 2RI O Rk S O B3 L SR

ELTIFERMLTWD ] EERDEDB T
RENREZLND,

AFM BETIE, WIhoHKIEE) b IRES L
IR TN, TRV, RED T D ITIRTE ST
B R SNETBONE) BNEN-oT2720
2SR, EnbiTEiE LTRSS o7
AREMEDN B D,

F7o. 2L Bk LT A BT O JeATHFSE
MU RRFGEIE 1 AR & v ) BB T o
TN (Fr =) OFiChH -7z, ST A%
e L2 B DO RIZHONT G, 5%, MEERN
WETH D,

AW TIE, NWEITE D200, AR
ITADOHIT, HFHREFEHTELL L, &
BOMER & L TR, HIREEOREZ L2,
X0 ARG 2 48 2 T AN E REE L, R R A
BT 20BN L0 LI,
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Table 1

Environmental correlates of three categories of physical activity by multinomial logistic regression model without

interaction term among total respondents (n =434, Shimane, Japan, 2006)

Insufficiently active®

Sufficiently active®

Crude OR
(95% CI)

Adjusted OR"
(95% CI)

Crude OR
(95% CI)

Adjusted OR"
(95% CI)

<Perceived environments>
Residential density
high
low
Access to shops
good
poor
Access to public transport
good
poor

0.91 (0.25-3.29)
"1.00

1.89 (0.96-3.71)t
".00

2.60 (1.35-5.03)**

.00

Access to recreational facilities

good

poor
Sidewalks

Yes

No
Bike lanes

Yes

No
Aesthetics

good

poor
Seeing people being active

Yes

No
Safety from crime

Yes

No
Traffic safety

Yes

No
Household motor vehicles

0-2

3+

<Objective environments>
Distance to train station (m)
close (£1147)
moderate (1148-4515)
far (4516+)
Distance to bus stop (m)
close (£95)
moderate (96-236)
far (237+)
Frequency of bus service
high (10+)
moderate (5-9)
low (£4)
Convenience of bus service®
high
moderate
low

2.55 (1.31-4.95)**

".00

1.15 (0.60-2.17)
.00

1.73 (0.91-3.29)t
.00

0.84 (0.43-1.62)
.00

1.36 (0.71-2.59)
".00

0.53 (0.26-1.09)t
.00

1.82 (0.87-3.80)
.00

1.17 (0.59-2.33)
"1.00

2.32 (1.06-5.07)*
0.70 (0.28-1.74)
".00

1.17 (0.52-2.67)
1.22 (0.54-2.77)
.00

2.11 (1.02-4.36)*
2.56 (1.05-6.27)*
.00

2.55 (1.15-5.67)*
1.35 (0.60-3.05)
".00

0.78 (0.21-2.89)
"1.00

1.88 (0.92-3.83)t
".00

2.53 (1.29-4.97)**

.00

2.26 (1.15-4.47)*
".00

1.09 (0.57-2.11)
"1.00

1.87 (0.96-3.62) 1
.00

0.76 (0.39-1.48)
".00

1.35 (0.70-2.61)
".00

0.58 (0.28-1.20)
.00

1.64 (0.77-3.49)
.00

1.06 (0.52-2.16)
.00

2.13 (0.94-4.81)t
0.62 (0.24-1.56)
".00

1.07 (0.46-2.51)
1.12 (0.49-2.60)
.00

1.90 (0.89-4.04)t
2.25 (0.90-5.60)
".00

2.21 (0.96-5.09)t
1.25 (0.55-2.88)
".00

0.73 (0.31-1.72)
"7.00

0.88 (0.59-1.33)
.00

1.49 (0.99-2.26)t
.00

1.15 (0.76-1.74)
".00

1.27 (0.84-1.93)
.00

1.78 (1.18-2.71)**

.00

1.74 (1.15-2.63)**

.00

1.00 (0.67-1.51)
".00

1.02 (0.67-1.56)
.00

0.90 (0.59-1.38)
".00

0.92 (0.60-1.41)
.00

0.95 (0.56-1.60)
0.72 (0.43-1.19)
.00

0.86 (0.51-1.47)
1.03 (0.61-1.74)
.00

0.96 (0.59-1.56)
1.30 (0.70-2.44)
.00

0.95 (0.55-1.62)
0.83 (0.51-1.36)
".00

0.81 (0.33-1.96)
"7.00

1.14 (0.72-1.80)
.00

1.57 (1.01-2.44)*
.00

1.17 (0.75-1.81)
".00

1.35 (0.87-2.10)
".00

2.05 (1.30-3.22)**
".00

1.69 (1.09-2.63)*
.00

1.16 (0.75-1.80)
".00

1.10 (0.70-1.72)
.00

0.93 (0.59-1.47)
".00

0.82 (0.52-1.31)
.00

1.02 (0.58-1.80)
0.72 (0.42-1.24)
.00

1.01 (0.57-1.79)
1.17 (0.68-2.04)
.00

1.05 (0.63-1.77)
1.32 (0.69-2.54)
.00

1.07 (0.60-1.92)
0.86 (0.51-1.45)
".00

Note. Sample sizes vary due to missing values.

® Reference category is inactive.

health, household economy, and engaged in farm

¢ See Figure 1 for category definitions.




Enrolment

Allocation

Follow-up

Analysis

Assessed for eligibility (32 communities)

Enrolled to random sampling (32 communities: 10 HPD, 11 MPD, 11 LPD)

'

Randomized (12 communities: 4 HPD, 4 MPD, 4 LPD)

v

Allocated to control group
(3 communities:
1 HPD, 1 MPD, 1 LPD)

A 4

v

Allocated to intervention group:
(9 communities: 3 HPD, 3 MPD, 3 LPD)

Ramdomized
|
v v v
Allocated to group A: Allocated to group FM: Allocated to group AFM:
Aerobic activity group Flexibility and || Aerobic, flexibility, and

(3 communities:
1 HPD, 1 MPD, 1 LPD)

muscle-strengthening
activities group
(3 communities:
1HPD, 1 MPD, 1 LPD)

muscle-strengthening
activities group
(3 communities:
1 HPD, 1 MPD, 1 LPD)

'

'

'

Baseline survey: Posting questionnaires to 6000 (1500 in each group) random samples (12 communities)

v

v

v

v

Respond to survey:
1112 (74.1%) samples

Included in evaluation:
1078 respondents

Excluded from evaluation:
34 respondents who could
not walk unaided

Respond to survey:
1145 (76.3%) samples

Included in evaluation:
1107 respondents

Excluded from evaluation:
38 respondents who could
not walk unaided

Respond to survey:
1150 (76.7%) samples

Included in evaluation:
1107 respondents

Excluded from evaluation:
43 respondents who could
not walk unaided

Respond to survey:
1152 (76.8%) samples
Included in evaluation:
1122 respondents
Excluded from evaluation:
30 respondents who could
not walk unaided

v

v

v

Intervention at the community level (3 groups, 9 communities)

¥

v

v

1-year follow-up survey: Posting questionnaires to respondents who responded to baseline survey

v

v

v

v

Excluded from survey:

0 communities

12 samples

(6 deaths and 6 moves)
Lost to follow up:

0 communities

210 samples did not

respond to follow-up survey
Excluded from per protocol
analysis:

15 samples could not walk

Excluded from survey:

0 communities

10 samples

(8 deaths and 2 moves)
Lost to follow up:

0 communities

185 samples did not

respond to follow-up survey
Excluded from per protocol
analysis:

17 samples could not walk

Excluded from survey:

0 communities

9 samples

(7 deaths and 2 moves)
Lost to follow up:

0 communities

222 samples did not

respond to follow-up survey
Excluded from per protocol
analysis:

19 samples could not walk

Excluded from survey:

0 communities

10 samples

(5 deaths and 5 moves)
Lost to follow up:

0 communities

189 samples did not

respond to follow-up survey
Excluded from per protocol
analysis:

20 samples could not walk

unaided
v

unaided
v

unaided
v

unaided
v

Analyzed:
3 communities
1078 samples
(Intention-to-treat analysis)
841 samples
(Per protocol analysis)

Analyzed:
3 communities
1107 samples
(Intention-to-treat analysis)
895 samples
(Per protocol analysis)

Analyzed:
3 communities
1107 samples
(Intention-to-treat analysis)
857 samples

(Per protocol analysis)

Analyzed:
3 communities
1122 samples
(Intention-to-treat analysis)
903 samples
(Per protocol analysis)

Figure 4. Flowchart of trial process. HPD: high population density; MPD: middle population density; LPD: low

population density
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[ _1Control
Group A
Group FM
Group AFM

Figure 5. The locations of study areas (Unnan City, Shimane, Japan). Group A: aerobic activity group;
Group FM: flexibility and muscle-strengthening activities group; Group AFM: aerobic, flexibility, and

muscle-strengthening activities group
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Figure 7. Education (encouragement) delivery and the promotion

of the encouragement by lay health workers
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Table 2. Baseline characteristics of participants randomly selected from communities. Figures are numbers (percentages)
unless stated otherwise

Control Intervention P value*
Group A Group FM Group ARFM
Cluster
No of clusters 3 9 3 3 3
No of residents 5235 14721 3700 5553 5468
No of residents aged 40-79 years 2917 7493 2132 2743 2618
Mean (SD) population density (km?) 131 (137) 273 (371) 433 (641) 145 (46) 240 (268)
Participants (eligible respondents)
No of participants (eligible response rate) 1078 (71.9) 3336 (74.1) 1107 (73.8) 1107 (73.8) 1122 (74.8)
Male 510 (47.3) 1540 (46.2) 522 (47.2) 517 (46.7) 501(44.7) | 051
Age (years):
Mean (SD) 61.0 (10.6) 60.7 (10.5) 61.2 (10.7) 60.1 (10.4) 60.6 (105 | 029
40-59 471 (43.7) 1514 (45.4) 477 (43.1) 522 (47.2) 515(459) | 033
60-79 607 (56.3) 1822 (54.6) 630 (56.9) 585 (52.8) 607 (54.1)
Body mass index (kg/m?):
Mean (SD) 225(3.2) 22.6(3.1) 22.8(3.2) 22.3(2.9) 226(30) | 068
<185 88 (8.5) 232(7.2) 64 (6.0) 90 (8.4) 78 (7.1) " o027
18.57-<25 747 (72.5) 2359 (73.1) 773 (73.1) 808 (75.2) 778 (71.1)
257 196 (19.0) 637 (19.7) 221 (20.9) 177 (16.5) 239 (21.8)
Self-rated health:
Very good/good 878 (81.9) 2722 (82.7) 885 (80.8) 902 (83.0) 935(84.3) | 020
Poor/very poor 194 (18.1) 569 (17.3) 210 (19.2) 185 (17.0) 174 (15.7)
Mean (SD) years of education 11.5(2.3) 115(2.4) 115(2.4) 114 (2.3) 11.5(2.5) ¥ o2
Employed 695 (69.6) 2101 (68.7) 665 (64.6) 711 (70.0) 725 (71.6) ¥ o058
Engagementin farming 547 (51.9) 1602 (49.0) 461 (42.3) 622 (57.7) 519 (47.2) r 0.10
Presence of chronic conditionst 659 (61.1) 2059 (61.7) 679 (61.3) 673 (60.8) 707 (63.0) ¥ o073
Regular physical activityf 584 (60.8) 1777 (61.6) 635 (64.9) 530 (56.4) 612 (63.4) ¥ o065
Total walking time (mins/week):
Median (interquartile range) 70 (0-210) 70 (0-210) 85 (0-220) 60 (0-180) 60 (0-210) ¥ 064
1507 331 (36.4) 976 (36.3) 361 (38.7) 290 (33.0) 325(370) | 096
Flexibility activity:
Daily 253 (24.3) 772 (23.7) 276 (25.8) 214 (19.8) 282(25.7) | 0.48
Not daily but occasionally 466 (44.8) 1550 (47.7) 525 (49.1) 519 (47.9) 506 (46.1)
Not at all 321 (30.9) 929 (28.6) 269 (25.1) 350 (32.3) 310 (28.2)
Muscle-strengthening activity (days/week):
Median (interquartile range) 0 (0-3) 0 (0-3) 0 (0-3) 0 (0-2) 0 (0-3) r 0.21
29 351 (34.0) 1080 (35.5) 389 (37.8) 310 (30.7) 381(380) | 038
Chronic musculoskeletal pain§:
Shoulder 166 (16.3) 565 (18.3) 181 (17.5) 205 (20.1) 179(172) | 014
Low back 142 (13.8) 457 (14.4) 150 (14.2) 157 (15.0) 150 (141) | 061
Knee 98 (9.4) 372 (11.5) 122 (11.4) 125 (11.7) 125(115) | 0.06

Group A = aerobic activitiy; Group FM = flexibility and muscle-strengthening activities; Group AFM = aerobic, flexibility, and muscle-strengthening
activities.

Sample sizes vary due to missing values.

*Comparison between control and intervention groups using chi-square test for binary variables and Mann-Whitney U -test for categorical and
continuous variables with non-normal distribution.

THaving following conditions: hypertension, hyperlipidemia, diabetes, hyperuricemia, cerebrovascular disease, heart disease, kidney and urologic
diseases, liver disease, gastrointestinal disease, endocrine disease, cancer.

fEngagementin regular aerobic, flexibility, and/or muscle-strengthening activities. If respondents meet any one of three following conditions, the
respondents are defined as “engaging in regular physical activity": (1) engaging in 150 min./w. or more of walking, (2) engaging in daily flexibility
activity, or (3) engaging 2 or more d./w. in muscle-strengthening activities.

§Current pain lasting longer than 3 months within the past 12 months.
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Table 3. Change in regular physical activity from baseline to 1-year follow-up

Control Intervention Adjusted odds ratio* P value
No (%) No (%) (95%Cl)
Regular physical activityt
Engaging at follow-up 452 (60.0) 1418 (58.7) 0.96 (0.82-1.11) 0.56
Change from not engaging to engaging at follow-up 75 (29.1) 220 (28.4)

*Adjusted for sex, age, body mass index, self-rated health, years of education, employment status, engagement in farming, chronic low
back and knee pain, the presence of other chronic conditions, category of population density of each cluster, and outcome variable at
baseline, and clustering effects.

tEngagementin regular aerobic, flexibility, and/or muscle-strengthening activities. If respondents meet any one of three following
conditions, the respondents are defined as “engaging in regular physical activity”: (1) engaging in 150 min./w. or more of walking, (2)
engaging in daily flexibility activity, or (3) engaging 2 or more d./w. in muscle-strengthening activities.

Table 4. Changes in physical activity from baseline to 1-year follow-up by intervention allocation

Control Group A Group FM Group AFM
Effect size* Effect size* Effect size*
No (%) No (%) (95%Cl), P value No (%) (95%Cl), P value No (%) (95%Cl), P value
Regular physical activityt
Engaging at follow-up 452 (60.0) 492 (60.3)1.011(0.84-1.22),0.92 436 (55.8) 0.911(0.75-1.11),0.35 490 (59.9)0.941 (0.77-1.13), 0.48
Change from notengagingto 75 ,q 1) 73 (30.4) 73 (25.3) 74 (30.0)
engaging at follow-up
Specific physical activity
Total walking time (mins/week):
Median (IQR) change 0(-60-50) 0 (-70-40)  29.2**,0.034 0 (-50-40) 0.21**,0.99
1507 at follow-up 242 (35.1) 279 (36.1)1.05(0.87-1.27), 0.60 256 (34.0)0.931(0.77-1.13), 0.46
fgg:gffgﬁ:,v”lf; 150210 77(197) 73 (18.) 70 (175)
Flexibility activity:
Daily at follow-up 189 (22.9) 167 (19.6) 0.969 (0.76-1.21),0.72 209 (23.4)1.03 (0.82-1.28), 0.81
Change from not daily to 69 (11.6) 66 (10.0) 71111

daily at follow-up

Muscle-strengthening activity (days/week):

Median (IQR) change 0 (0-0) 0 (0-0) -0.18**,0.049 0 (-1-0) 0.11**,0.36

29 at follow-up 260 (32.5) 225 (27.4)0.831 (0.67-1.03), 0.092 314 (36.5)1.111 (0.91-1.35), 0.30

Change from not 22 to

22 at follow-up 69(14.1) 67 (13.0) 89 (18.9)

IQR=interquartile range

*Effect size estimates adjusted for sex, age, body mass index, self-rated health, years of education, employment status, engagementin farming,
chronic low back and knee pain, the presence of other chronic conditions, category of population density of each cluster, and outcome variable at
baseline, and clustering effects.

TEngagementin regular aerobic, flexibility, and/or muscle-strengthening activities. If respondents meet any one of three following conditions, the
respondents are defined as “engaging in regular physical activity”: (1) engaging in 150 min./w. or more of walking, (2) engaging in daily flexibility
activity, or (3) engaging 2 or more d./w. in muscle-strengthening activities.

7Odds ratio

**Linear regression coefficient
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Table 5. Suggestions from this study
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IEIERRE A OMTERFR] (97) . BEO
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N 15 S RE N Fy FERE PlEx
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&K 182 290 94 144 290 84 0.984
453
B4 107 291 98 91 283 86 0.542
it 75 288 90 53 303 82 0.368
FERA
20-39 47 263 98 42 294 86 0.109
40-59 92 301 96 71 288 88 0.380
60- 43 295 82 26 280 72 0.430
& Hh = A
EmF 89 303 77 70 308 70 0.672
EfEZ BER 56 284 112 53 282 89 0.924
=t 37 267 100 21 250 104 0.542
HH(H)
&K 182 9,839 4,562 144 10,975 5,111 0.035
431
B4 107 10,011 4,852 91 11,148 5,275 0.116
it 75 9,594 4,132 53 10,679 4,850 0.176
FERAI
20-39 47 9,241 5,055 42 9,986 4,647 0.473
40-59 92 9,737 4,126 71 10,975 4,903 0.082
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& Hh Al
=mF 89 9,591 4,166 70 10,182 3,977 0.366
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21k Bt -

B THE L EH THE 2L 0 BN THE i

- "t mE * E mE = "B =
T 6,881 53 +17 3,190 53 +17 3,691 53 +17
HITEL 6,881 7,106 =+4,180 3,190 7,499 =+4499 3691 6,766 =+3,852
BMI 5,847 23 +3 2,614 24 =+3 3,233 23 +3
EHTEOEE n(%) 1,360/4573  (29.7) 588/1,918 (30.7) 772/2,655 (29.1)
1 BHLLESIT, n%)  1,447/6881  (21.0) 787/3,190 (24.7) 660/3,691 (17.9)
BMI>=25kg/m? n(%) 1471/5847  (25.2) 779/2,614 (29.8) 692/3,233 (21.4)
1 JBEBBERO N QBN AT HFERmTREE 1 B IR T5
8,000 1 7,883 Bt p=0.014 it p=0.004

] 7703
7500 } 7450
7,199
S 7,112 7,081
] — 6,986
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6,487
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3 EEHBIKD NARNZ AT A ZRY v ZIEBREOEIG (40-69 %)

250 chi”2 test chi™2 test
p=0.545 p=0.094
20.0 18.1 17.8
165 17.3 _ o
] 144
15.0

12.6

10.0

] 8.4 8.9
7 18
50 } ‘ \ ‘ \ ‘ \
00 . . . . . . . . . .

12K#m 15FLE 5~155 A 5HAKRME B4 12K#m 15FULE 5~15FAN 5 5AKRME B4
AR R

7 EEBBEONARNC AT EEBEIESH D . 1 B 10000 4301, BMI25kg/m* LA . A Z ARV »
TIEERED A~ X (5% 5 EX ) (L&« i)

f%’;ﬁgﬁ 15 5 ABLE 5~15 5 A 5 75 AR ES

B

BEEEHY Ref 0.70(0.52-0.94)  0.47(0.35-0.63)  0.40(0.27-0.60)  0.61(0.44-0.83)

1H 10000 F4LLE Ref 0.91(0.71-1.16)  0.83(0.65-1.05)  0.78(0.56-1.08)  0.65(0.50-0.85)

BMI25kg/m? LAk Ref 0.99(0.77-1.28)  1.11(0.86-1.44)  0.98(0.70-1.37)  1.07(0.81-1.41)

ARy IREIREE Ref 1.06(0.73-1.53)  0.78(0.53-1.13)  1.00(0.63-1.59)  1.00(0.68-1.47)
i

EEEEHY Ref 0.72(0.56-0.93)  0.55(0.42-0.71)  0.49(0.34-0.69)  0.71(0.54-0.93)

1B—F%Lt Ref 0.93(0.73-1.19)  0.78(0.61-1.01)  0.76(0.53-1.08)  0.82(0.62-1.07)

BMI25kg/m? LAk Ref 1.15(0.87-1.52)  1.54(1.17-2.02) 1.75(1.24-2.45)  1.38(1.03-1.84)

AR I REIRE Ref 1.11(0.72-1.71)  1.03(0.67-1.58)  1.70(1.03-2.81)  1.00(0.64-1.57)
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8 FHILICAHAIRSNTOE BN TE D 5N D 5 L EATHEOEE (EERRBEABTRL, %)

-

VA —F TN TE DG
BE. AR, WiE

1.98(1.46-2.70)
1.03(0.85-1.25)

1.32(0.72-2.41)
0.95(0.65-1.39)

. 2B vr—FvY Bl HEE T TSR RR—usL DR
% % % % % % % %
£H 6,881  68.8 86.6 49.9 53.4 420 59.1 36.5 53.4
12 REATFAIR 1,227 79.1 86.5 217 478 50.3 52.3 53.6 53.2
15/ LD 1,793 753 88.3 44.4 491 43.1 58.8 425 53.9
5~15 FAD®H 1,855 630 83.3 50.3 51.2 38.4 56.3 304 51.8
5 ARED 624 548 86.3 65.1 56.3 378 64.5 16.4 430
BTt 1382 654 89.0 69.8 66.0 39.9 67.0 303 59.7
P value <0.001 <0.001 <0001 <0001 <0001 <0001  <0.001 <0.001
KEBTHE 2315 751 89.2 33.1 50.9 479 55.8 486 54.3
ZnLst 4566  65.6 85.3 585 54.8 39.0 60.8 30.3 52.9
P value <0.001 <0.001 <0001 <0001 <0001 <0001  <0.001 0.255
PAEIE x *MEIZ L D
# 9 HLIEE N TE D50 256 OEEEEIRA OA v Xt (95% (X H)
EEIGFTDIELE 21K KERTHE KERTE LIS
Bt
EFNTASLE 1.53(1.23-1.90) 1.39(0.89-2.16) 1.50(1.17-1.93)

2.18(1.52-3.12)
1.23(0.97-1.56)

KEE 1.12(0.92-1.36) 0.89(0.62-1.27) 1.27(1.00-1.60)

T— 1.24(1.01-1.51) 0.96(0.67-1.38) 1.34(1.05-1.70)

gk 1.27(1.04-1.55) 1.29(0.90-1.86) 1.31(1.03-1.66)

RAR—Y DL 1.61(1.31-1.98) 1.06(0.74-1.52) 1.84(1.43-2.39)

N FBER 1.19(0.98-1.45) 0.96(0.67-1.37) 1.30(1.03-1.64)
i

EHFNTASLE 1.33(1.11-1.59) 0.82(0.58-1.16) 1.50(1.21-1.85)

VA —F TN TE DG
BF. AR, WiRE

1.74(1.34-2.26)
0.92(0.78-1.09)

1.14(0.67-1.92)
0.81(0.58-1.12)

1.87(1.38-2.53)
1.10(0.90-1.34)
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AEE 1.21(1.02-1.43) 1.00(0.74-1.35) 1.31(1.07-1.61)

T— 1.36(1.14-1.61) 1.09(0.81-1.48) 1.43(1.16-1.76)

g5k 1.25(1.06-1.48) 0.91(0.67-1.23) 1.46(1.19-1.80)

AR—Y DL 1.55(1.29-1.86) 1.18(0.87-1.61) 1.63(1.30-2.05)

DNHIEER 1.45(1.23-1.72) 1.09(0.80-1.47) 1.63(1.33-2.00)
TR



F10 : FDICEBIN TX AR H L840 1 B 10000 ZLL EO A~ Xt (95%/Z #E X )

EENGRTDOFESE 2K KERHTE NER T LAY
Bt
EEFNTALSLE 1.27(1.05-1.53) 1.22(0.89-1.68) 1.21(0.96-1.52)

it

VA —F TN TEBBH
BR. AR, Wi E

KEEE
J—
g5 UK
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DHMEER
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VA —F TN TEDIGM
BE. AR, WE

AREEE
J—IL
AN
AR—Y T L
NI

1.41(1.08-1.83)
0.94(0.80-1.11)
1.18(1.00-1.40)
1.12(0.95-1.32)
1.17(0.99-1.39)
1.27(1.07-1.50)
1.21(1.03-1.43)

1.03(0.86-1.24)
1.31(1.01-1.70)
1.09(0.92-1.29)
1.14(0.95-1.35)
1.17(0.98-1.38)
0.91(0.77-1.08)
1.19(1.00-1.42)
1.21(1.02-1.43)

1.39(0.88-2.20)
0.78(0.59-1.03)
1.30(1.00-1.69)
1.19(0.91-1.54)
1.58(1.21-2.08)
1.41(1.08-1.84)
1.21(0.93-1.57)

0.84(0.62-1.14)
1.12(0.73-1.73)
1.11(0.83-1.49)
1.28(0.97-1.69)
1.24(0.94-1.63)
0.93(0.71-1.23)
1.22(0.92-1.62)
1.23(0.93-1.63)

1.35(0.98-1.87)
1.26(1.01-1.57)
1.18(0.95-1.46)
1.04(0.84-1.29)
1.02(0.81-1.27)
1.05(0.84-1.32)
1.23(1.00-1.52)

1.12(0.89-1.40)
1.39(1.01-1.93)
1.19(0.95-1.48)
1.07(0.85-1.33)
1.09(0.87-1.36)
0.91(0.73-1.14)
1.11(0.88-1.40)
1.18(0.95-1.46)
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