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B (RCT) CTHhE LI-fERAE AT L TV, EESEN ARE (491 T2, 664 4) &I ARE CobHRE
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2,809 Z& RV TN FEH;E S 4, (1) AEEEOHI (-25.,5 MJ/H) . Q& FOENIREDO EH (1 A
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ABETIE, SF-36 l23B) Dt A RiE 0 S, G)Fair 7 RE (ASCOT) 1281 iR 7 70X
EORAEZ OEREOEOYUE, (6)BUNORED, (NAFZ2ROERE O (1 AHi= b 7 887 5
) Loz, BREEH, REEFRR., RFmE CTOUEDRNPGE LTV,

FERGMES B (NCDs) &M AT ICEET 5 L OBREZHRE LIV AT ~T 4 v 7 LE2—N0

WESHTEY., VAZERELE NCDs D= EF v AL~V EFI LT-fsS, 7V — v Fi3 7 r—2e
Iy 2 AUBERE, Mdzerp, @RV ORE, Rt DIR AR TEEREHE B IS L TEWD UL TR
R < Z L ME STV e, FOMTIE, BT LT WER S 2 BUERBICR L TRV L
THRENITE S Z ERE STV,
ZOXEHZ, TV = ETIT BRI EIEE BRI U CRERN R IER 2R 2 L n3HE ST
BY | E, FREOWEDHCKFEE D DSBS TV D Z & &5 T, AoHEEsE S RET
Zadk— haHWT, BARICKIT 5 AETEEER & ftEREE (Greenness) & ORRICEIT 57 — # fif
Wradhid 52 & & L, ak— b5 & OEFHER? bREAFROMARE (NDVD) 07—
2ERD LD, T—HENT T DO OEFEIT> TV D,

A HFREE® FLIRI9~ % i AR S E M O R AN,

FEEREICLDEAEFEOMBEREL LT, £ EFREEFFOZHEDEFRDRBRINTND, 209
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NTETZ, LLReRb, glEHEiEnEkIh
TEY, ERS TR AP ED BN TWD, F
7o HERRERERS (WHO) 1% 2018 FFiC [fEE L
fEHE DT A4 K7 A4 > (Housing and Health
Guidelines) | Z /A% L, 728 SRS (excess
heat and cold) ., fEEANOEEM: (EYLE X HE)
(crowding) . (FJENDOT 78 AD LT & (N
T 7Y = oG ERREEE )
( accessibility of housing for people with
functional impairments) . 5% ZRIZxfd 5 %4
P (RT U ZDOFF | BEBROEERE)
injury) ([ZBAT 5 HA F7 A4 U &21ERk LT,
AHAFZECIX, & U CTEREE & AT ER
L DEERIZOWT, EFREN M EAIE - EFH L
NoDTETF o AZlDLERE LD LD,
F o ETEE O bEREE & IR B (NCDs)
(HARDOATEEER L IFIXFRFE) & ORERICEET
DGR ANE CE B E SN TR Y . o
WMRF O ORAT — & W TeT — X it O Al
PEZ Rt Lz,

(home

B. #AFGE
Bl. AEEBERE ICEODLERESE
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. HETFROER, FEERXE A 4 —F v b
BLOXLET —Z _XR—2ATHAE Lz, Hic) 27
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MELi-XaEre=—L17,
B2. FH{bEREE & IR R (NCDs) @ BIfR O

78
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% 2T LICERE AT o TV D Ik — hER
15, TNOOHGERIHOEFEREZ ) > 7 &
W7 RFROMATEE (normalized difference
vegetation index NDVI) Z FI\ T, fEEREIE L
ONRREIR 2395 8 & D BEFRIZ DU THRMT 2 BRAR L 7=,

(fw i T ORELE)

THERFAAE TlX, ARSI TV LBEFE R A H0
ELTBERIEE AT o 1212, 2D O 2 %8l
MBI bDTHY | FFEDEADT T A N
IR DD KO RIFEMEO D b O TR,
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D, FEORIZH EDWTITH, - T, BipIEhi
BIMEAFEHREZH S O TIHRL, MFEMmEE
B EIZHE LD D2 TIE v & L
72

ARGy TR B OIFZE b ) 3 D3 BETE O AfF 58 Tk
REZ T T MmEEAERMIC LT, iTHT — %
& LT, Greenness (FHAEDEG) ZFHHEE T
— 2 L L CEINT 528 8BS A i s K= 5
HEEZBES~EMPTHD (PHRIFEBITKT
% BB SR O BB R & 2R — M
% : 29-080)

C. FEMRIRVOELE
Cl. AEHBIREICED 2 HERERR

1) A—ARF VU7 - 27 N T OREXRES

=7 AN

F—=A L Z V707 NI TMB, A—A KT
UTIZBITDEMOT 3L X —1E L IR
52 2IRBICED A EFEERE (T vy 77 1L—R)
DHRERFET HZEEAMELT, B2 MU T
EEEE e 77 A(VHHP) 2 % L7z, A7 1
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ZORERP A STV D,

KT 7T LT, == LA LRV
VInh 984 FE & 1312 L OJEEE NS 215
T, 2018 /5 2020 -0 3 FF [ THREMZEE D 5
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FEELE L, KA LR FOWES, /M8 KT 0
BRIEJEBS I, UV AR—=2F A7 T 3 (@)
) A —F =DM BAOT v 77 1L— K,
WNERDBE I N—ETH Y | 1 KRSV FH 2,809
55 RV CHEME ST,

T BT EAT o To kbR, (D AW B OHI
(-25.5 MJ/H), Q&FDOENRED LS (1 B
) 0.33 C E&) . EARE (<18 C) ~D
PREERER2Y 1 B 0.71 BER (43 %) ke, (4)
IEABETIX, SF-36 (2B 1) B kst bR ie ek,
GVHEEM 7 7 RE (ASCOT) (2B s 7=

FHROFIHZDOEFEDEDSE, (6)BTNDHL .

(NAZFREROERE OHI (1 Nd7=v ¥ 887
5 RV) Lnodo, BRETHE, ROEENRE, FRFE T
DEEDRBTF LN TN D,

2) FERRYNER B (NCDs) & rBio 4TS F Az I B

TOHRMAIL E 22—

FERYNEZR B (NCDs) &t A1 S 12 B
HEDBBRERE LIV AT YT A v 7 L Ea—
2N Zhang 512 &~ T 2023 FEICAE STV,
AU E2—TlE, WEMEREESE (V) —r %7
I7 =22, BT LTV, ITBROREE, LYy
—ig%, A 7 TEYLTV, EHOEE) . Y—
EACMEHEMBRREESR (77 —A N7 — Ry
DGR At D sk, RO K% ik
e D EECTI . ER R, TN X DfE
AT . IH9R EER (205, B, e
B - SR - MU ER - BT S TH A~ S,
FEFEM LIRS ~Di & HEEVHYL | KEHE, Tk
OfFEAIRER) | AERBREEEE (ot E T
FE. NP, 723 2RO A R 2 faak ~o
TI7EA, WEDRIRLRIDIAERR L) | %
BPEGEDOER (T - W5 - ERKEDAEL D
falR7a ik, B L ToBmR, GEORRK L 72
DA RERRAZFER, Ry 2
LRER, Yokofattis L) iconT=e7 v
ALULD L E 2 —0MThh T\,

U A7 %K L& NCDs DT E5F o A L~UL % 2l

LIERER, 70— 37 v —22/8 2 Al R
. MZE R EEEIARME DR R R R R TEBR
TR BT BITR L TR L L CIRER IS < 2
ENEE SLTWE, oM T, AHMTLOTD
Z2fi Y 2 BIBEPRIFISRT L Ty L)L TIRGERIS
B< 2 EnHE I T,

NCDs (Zkf L THERY A7 BRERIL, FHEH
BB SN AR, TG~ S A E
IXE MR, BEFEMLBG~DIT S &S A, B
DS Avy FERTF ) L oEORRNE LLT
Holz LT,

ZDOXHIT, TV —rERITT RN
BEIRITR U CRENRIER 2R3 2 & 3l &
NTEY ., IFE, FAEOREBRCKEED S 245
MEINTNWD Z EEZT T, ASEFZEE 50
RETDHak—F2HWT, BRIZBIT ST —#
gt Fhid 52 & & L,

C2. RALERBE & IERRGMER A (NCDs) DBEEERD
wH5e

WFSE 5 138 OEFTE # & Fr A G MO A FR
(NDVI) OF =2 B0 % &, 7 — Z fiff 4 5
fid 2 TETH D,

D. #¥E

A=A Z V707 TN, Loz x
VX L IR EBIC 5 2 BIRBNC b A (1T
Kl (777 v—F) OMREERIETDHZ L%
HigE Lzt v 277 A(VHHP) % H/E2%
%f REER (RCT) THEh L =512 AF LT,
FELEN AR (491 F&E, 664 4) L IESTARE
CRFRERES LT 493 K2, 649 44) TR LT 34F
Mlch VBT R, MARETIE 1 52
BH1= v ¥ 2,809 5 R/ TRINASEM <A, (DA
B EOHI (-25.5 MJ/H) ., (QLFEORENIR
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(<18 C) ~DIEFEIFHAY 1 H - 0.71 FfH]
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AR RE O, (5)1Eai 7 7 REE (ASCOT)
BT 2t 7 RIAE ORI HE DAETEDE DK
#. (BRI DR (DAFRRDEFE D HIH

(1 A&7V 887 5t Kv) L\ oo BRETH,

PRBEESR I, R T CTOBELRP T LTV,
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ALV BT LIERER, S - iE T
—ZZMAN 2 BUBEIRIA . AR BRI O R
AR OER A, JEBR IR e Sl L TR L
JUCERERNIZM < 2 & A STz, Zofh
TIE, BT LT WEER S 2 BBERFE ISR LT
WLV TR 2 EAElE STz,

DX, TV = ERIET NGB/ R
BEIRITR U CRENRIER 2R3 2 & 3l &
NTCTEL ., TF, FEROREDECKEE D 2K
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AT Har—bEHAWVWT, BRIZEBITA4EIEE
T899 & FLEREE (Greenness) & ORI 55
— AT KT 52 L & L, ar— hOMrgEH
NZE OEFTE R bR RO AR (NDVI)
DTF—=F5WMO LD, T2 a LT 57
DO AT > T D,

F. WFERE
1. FXHEE
L
2. FRER
1) Azuma K. The latest information on the

scientific evidences and political activity in
Japan. 2024 Asia Conference on Innovative
Approaches to Enhance Healthy Indoor
Environment (TSIEQ 2024). Chung Shan
Medical University,
November 1, 2024.

Taichung, Taiwan,

2) Azuma K. Risk assessment concepts for

1)

—
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indoor air pollutants: past approach and
future issues in Japan. 20th Anniversary
Event of Korean Society for Indoor
Environment. EL Tower, Seoul, Republic of

Korea, May 23, 2024.
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Cl. AEEEIERSIC D 5 FEREE R
1. A=A Z U7 - 27 MU TMNORFEFEET R 7T A

F—=ARZUVT7OE7 N TR, A=A FZ U TIZEBT LW O 30X —1HE L @RS
WZHZ DR FEESRE (Ty 77— FR) ORERIETHZEEZHMELT, B2 |
U THEEEE Y 7 7 A(VHHP) ZEi Lz, K7 r 7 T AX, A—A N7V TS % )08
EZ B (RCT) THV, ML LTEMINTEOMENGHLE LTARSA TS
(Campbell et al., 2022; Page et al., 2025),

KT T ATIE, T—=AR— LA LR DG 984 FE L 1312 A DR EEN L 1%
37C, 2018 /5 2020 D 3 F-M] TIMEUZ B D D ETUUE LT o T2 ABE (491 FH/Z, 664 4)
EIEMATE (RHIREE L LT 493 B, 649 4) 10T CHEGH 21T > TV 5, FEERETA
ORNZFEM S, AW ERTYERI%ROT — X ZBF L T 5,

VHHP S&ffitth & A58 7 = k=L

Pre-winter Post-winter
T : o Home
Control - visit - -_- Winter . visit - ‘

Pre-winter Post-winter
visit - ome. I Winter visit -
surveys P9

surveys

FEEWE L, KELIRTOWER,. S K7 OB, U A=A 717 ar (EE
NR), WA —Z—DKH, BBHAOT v 7 7L — K, NEOBINN—4ETH ., 1FREHT-VF
¥ 2,809 5 F/LCTHEfE ST,
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EEBUEDIHER & Efikk

Type of work N

Underfloor insulation 24
New ceiling Insulation 25
Ceiling insulation top up or adjustment 208
Draught proofing 391
LED lights 79
Electrical audit 258
Curtains and blinds 244
Low-E window film 16
Split system service (reverse cycle A/C) g2
New split system (reverse cycle A/C) 386
GGas heater service 441
New gas heater (e.g., furnace, space heater, ducted) 45
Carbon monoxide testing (before and after works) 623
Other (e.g., patch and paint) 25
Service calls 7

T AT AT o T RE R T OBRBELN TN D,
HAHEROHK (-25.5 MJ/H)
AZFOENIED LA (1 B9 033 °C L&)
FEMBREE (<18 °C) ~BRFENRFE2Y 1 H 0.71 KR (43 43) Hi
ABETIE, (#EEESHE QOL RE (SF-36) 1231 2 Kt A IREE o s
W 7T RE (ASCOT) Kk 24ha7 7o RO HAE O EIGOE OUE
BY)o s
XZBLROERE ORI (1 N7 0 FH 887 )

Table 4 Summary of energy and health regression results (ITT)

Control Intervention

group group Raw mean difference  Difference from regression
Outcome Mean Mean and 95% CI (t-test) model (95% CI)
Administrative health data
MBS services EfEEE 1411 12.7 -1.041 (-0.201,3.014) [ 0.906 (0.813,1.011) (IRR) |
GP services —fBR%E 258 2.62 -0.045 (-0.367, 0.277)  1.016 (0.897,1.153) (IRR)
PBS services EX&HR 16.17 16.53 -0.0359 (-1.518,0.799)  1.019 (0.946,1.097) (IRR)
Hospital admissions Abz 0.618 0.503 -0.115 (-0.477,0.247) | 1.047 (0.750, 1.463) (IRR)|
Hospital length of stay ARTHAR  1.081 1.103 0.022 (-0.494, 0.537) 1.131 (0.716, 1.786) (IRR)
ED admissions Ha 0.229 0.217 0.012 (-0.063, 0.087) 1.030 (0.737, 1.440) (IRR)
After winter SF-36 MCS A3 4 )L AL R 43.981  46.005 2.025 (0.305, 3.744) 1.730 (0.207, 3.254)
After winter EQ-5D-5L utilf§ S2G8% 7 QOL0.605 0.624 0.019 (-0.022, 0.060) 0.009 (-0.025, 0.043)
After winter ASCOT utility score ¥t 7 0.768 0.799 0.031 (0.010, 0.052) [ 0.024 (0.008, 0.042) |
8urvey outcomes
Absenteeism 7.28 5.36 -1.92 0.802 (0.536, 1.20) (IRR)
Respiratory symptoms (MMRC scorefs £ 11-0.0566  0.188 -0.245 (-0.388, -0.102) | -0.374 (-0.61, -0.152) |

*Refers to indoor temperature.

ASCOT, Adult Social Care Outcomes Toolkit; ED, emergency department; EQ-5D-5L, EuroQol 5-dimension 5-level; GP, general practitioner;
IRR, incidence rate ratio; ITT, intention-to-treat; MBS, Medicare Benefits Schedule; MCS, Mental Component Score; mMRC, modified Medical
Research Council; PBS, Pharmaceutical Benefits Scheme; SF-36, short-form 36.
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Cohort

—— 2018
——— 2019
——— 2020

hours below 18°C per day

Control Intervention
Group
note: eror bars have been shifted horizontally to avoid overlap

Figure 11. Means (with 95% Cls) of hours spent in cold temperatures by group and study year.

FKINEE (<18 C) OHIG

v BE1HAREELEL
34 I TULT, %L(s *%"b
R e B NERA TH1-

Norm-based scores
ey
o

30
Before  Afterwinter  Before  Afterwinter  Before  Afterwinter  Before  After winter
winter winter winter winter
Control PCS Intervention PCS Control MCS Intervention MCS

=LClI = Mean =UCI

Figure 17. Physical (PCS) and Mental (MCS) SF-36 scores before and after winter by group.
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Figure 19. ASCOT summary scores before and after winter by group.

H2i 7 RE (ASCOT) DA

2018 2019 2020 Total
H Control 3983.49 480236 3935.49 4172.45
B Intervention 3784.59 382561 3132.47 3394.42
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Figure 36. Total healthcare costs over winter by year and group (ITT).
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<ZH 3>

Campbell et al. Evaluation of the Victorian Healthy Homes Program: protocol for a randomised
controlled trial. BMdJ Open 12, 2022. e053828.

Page et al. Outcomes from the Victorian Healthy Homes Program: a randomised control trial
of home energy upgrades. BMJ Open 15(2), 2025. e082340.

2. FERYMERE (NCDs) ELirBhEoATERICET 2 5L B = —

BRGNP R (NCDs) &BEOETEHMRICET 5 L OFREME LI AT ~T v 7 L=
—NAFEN TV (Zhangetal., 2023), AL Eo—Tid, WHEMREESE (V) —r$7-137
=28/ AT LRV EEOREE, LYy gk, A 7 TEVRLT W, BMOEE), I—
EARHEHENREREESR (77— A M7 — R EORERRE LRI 2%, RSow Rz
WRoEd 2 JERECTYs, ERMRR . M NEROAN X DI | HYRAFER (R0, e, &
FRIBRE « K18 - HUT 8k - B~ OIr &, TH~OIE S| FEEMUIESG~0 S, HHGY KETE
W, EREORAREE) . HRREER (BT ECERPE, NABE, 72X 20EE A 2
HREEE~DT 77 A, WEORMRRLRSIOFAEFR L) | BREMEEFEOESE (BT - Wt - &
RGN DIEfRa s, 3 EToOERE, BEORIK L 25 N7, R
B R Rm 2, POKOERIER L) ITOVWTZET VA L~LD L E 2= Thbh
T\,

ol

Table 3 Grading level and evidence strength of very high-and high-quality reviews

Risk factors NCD outcomes
Harmful Protective Null Inconsistent
(Green and blue spaces ) Kidney disease (-) T2DM (++4)
Prostate cancer (-)
Lung cancer (+)
Cancer (-)
Asthma (4)
Atopic diseases (+ + + 2 3?__,:'1 *E ﬁ fﬁ
Respiratory disea; wr i
(+++.+ 244 +4) fidd 2= e
T2DM
++.++.++ + = e =B
: \
Stroke (+ W E@]HIRTEILI J;u;.\
CHD (++)
IHD (+++) 5 .[[ﬂ e B
D (++4) ——— I D
+++,++4) e S
PA o N
Walkability CHD (9 con- | ERFRDER
T2DM (+,4+ + +,+ ++)
Facilities for physical and T2DM (++) CHD (+++) T2DM (+++)
leisure activities Stroke (+++)
Accessibility to infrastructure  Stroke (++) T2DM (+++)
providing unhealthy food QD (++4)
Proximity to major roads CHD ()
VD (-++)
Rheumatoid arthritis (RA) (++)
Childhood leukemia
(+++,++4)
Proximity to Industry Respiratory tract diseases (++) QD (++4)
Lung cancer (+++) Non-Hodgkin’s lymphoma
Leukemia (++ +,+ ++) (NHL) (+ + +), Hodgkin’s lym-
phoma (HL) (+ + +), multiple
myeloma (MM) (+ + +)
Proximity to landfills Asthma (++)
Breast cancer (4 +)
Liver cancer (+++)
Bladder cancer (+++)
NHL (+++)
Note: In the brackets, + + + means “strong”+ + means *‘medium+ means "weak’ and—means *limited" The NCDs in bold show strong evidence

- 21 -



VA7 K E NCDs D BT AL~ L&l LIZfER, 7V — 37 v —22/n 2 Flps
PRI B2 SEEIRME SR, B MR, FEREEE R ST L TR UL CIRERIC
i< Z ENWME SN TV, ZOMTIEL, BT LT WZERS 2 BUPERIFIZH L TRV L~LT
RAEMICE < Z L HE SN TV,

NCDs |Zxt L CHFEAR U A7 BRI, FEARBHNER &/NEAMp, LH~OFE &N £z
XA M, BEEEM S~ & SRS A B AL FER VXY LSO BIRA G L
Tholc@BEINTWE,

<BE >
Zang et al. Neighborhood infrastructure-related risk factors and non-communicable diseases:
a systematic meta-review. Environ Health 22(1):2, 2023. doi: 10.1186/s12940-022-00955-8.

C2. FHLBREE & YR (NCDs) OBIROMIF

AR X 912, 77V — v E7E 7 —22Ms 2 BUBERG, Wzadr, EEEhARIE R B, O
PR, TERAFEAR ST L TEWV L-VL THRENITE K Z &G SN TWD, £, ko
P DIFE L~ (Wb D Greenness) MEWVIE ETEERIVEB A RET HA[REMENH D =
& (2 RUBERRE ., AR D AEZE, MR, DAREOFAERMENT &) DUTERCKEE O
%ﬁn?#%éﬂfﬁ@(%@MmmL2m&KdmmaL%m®\ﬁ%<%ﬁéhf%

< CARDIOVASCULAR

DISEASE |,
URBAN ) ENVIRONMENTAL ) PHYSIOLOGICAL ) CARDELOS\EAASSCEULAR ),‘ .
GREENNESS MEDIATORS AEnluCus RISK FACTORS

! Physical Activity 1

Air Pollution 4 . Blood Pressure

Light Pollution o @ Pollution Exposure |, Cholesterol &
Noise Pollution ¥ Stress'{ Insulin Resistance
Area Characteristics T ?:;zn:Challenge Py Diabetes |
(walkability, neighborhood quality) Obesity

Social Cohesion / Interactions T

Yeager et al., 2020

ENVIRONMENTAL EFFECTS HUMAN EFFECTS

= Oxygen production * Decrease in all-cause and
* Filtration and dissipation of air cardiovascular mortality
pollutants * Lower risk of cardiovascular
* Phytoremediation of soil disease
pollutants » Lower risk of hospital admissions
* Buffering noise * Better mental health

= Blocking light
» Shade and temperature control
* Regulation of water flow

= Better blood pressure
» Better lipid profile
* Lower risk of diabetes

* Increased biodiversity * Increased social interactions | | = More physical activity
« Carbon sequestration * Reduced crime * Terpene inhalation
* Improved soil health * Lower energy consumption * Immunoregulation

Keith et al., 2024
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B DORRIZONWT, AARTHIRE SN HEITRNZ &b KOMMEE L RET 5=
R T =2 ERWeT — 2T a2 ED D 2 & & Uiz, ARG HIX, 2017 £ & 2018 I
45~64 1% D) 3300 4 DN—A T A VRELTV, DK 244 2 LITEHHEZIT> TV D a7k
— MG T 5D, ZNOOREHNIEDOEFEHREZ Y 7 SEHEGHROMEAETRI (normalized
difference vegetation index (NDVID) % F T, R 257 BB K ORI g £ & D BELRIZ DU THRHT
HEMTHTETH D,

<BE >

Yeager RA, Smith TR, Bhatnagar A. Green environments and cardiovascular health. Trends
Cardiovasc Med. 30(4):241-246, 2020.

Keith RJ, Hart JL, Bhatnagar A. Greenspaces and cardiovascular health. Circ Res
26;134(9):1179-1196, 2024.

Zang et al. Neighborhood infrastructure-related risk factors and non-communicable diseases:

a systematic meta-review. Environ Health 22(1):2, 2023. doi: 10.1186/s12940-022-00955-8.
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