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: There was very few domestic research focusing on the

association of environmental greenness and health, not to
mention study regarding association between environmental
greenness and mental health. This study will focus on the
association between environmental greenness and postpartum
depression (PPD). The researchers will apply Geographic
Information System (GIS) to process images from the
database of Moderate Resolution Imaging Spectroradiometer
(MODIS) of the NASA, which can be used to calculate the
Normalized Difference Vegetation Index (NDVI), a proxy of
environmental greenness. Then the above data will be linked
to the National Health Insurance Database (23 million whole
population database) to study the association between
environmental greenness and postpartum depression.

This research entitled “Association between Environmental
Greenness and Postpartum Depression -An Application of
Geospatial Information Technology” study the association
between environmental greenness and postpartum depression.
Based on the concept of gender egalitarianism, it is
critical to explore factors associated with women’ s mental
health. Therefore, the research targets of this project are
women undergoing Cesarean section or normal birth. We want
to study the association between environmental greenness
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and postpartum depression.

When controlled for the confounding factors, such as age,
monthly incomes, methods of delivery, comorbidities, and
urbanization of residential areas, the logistic regression
results showed that those women live in areas with lower
NDVI (areas with lower greenery) are more likely to suffer
from PPD (p<.02). To prevent the development of PPD, we may
enhance the city’ s afforestation and improve women s

heal th.

Mental health, Environmental Greenness, Postpartum
depression (PPD), Normalized Difference Vegetation Index
(NDVI), Geo- spatial Information Technology
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ABSTRACT

There was very few domestic research focusing on the association of environmental
greenness and health, not to mention study regarding association between environmental
greenness and mental health. This study will focus on the association between environmental
greenness and postpartum depression (PPD). The researchers will apply Geographic
Information System (GIS) to process images from the database of Moderate Resolution
Imaging Spectroradiometer (MODIS) of the NASA, which can be used to calculate the
Normalized Difference Vegetation Index (NDVI), a proxy of environmental greenness. Then
the above data will be linked to the National Health Insurance Database (23 million whole
population database) to study the association between environmental greenness and postpartum
depression.

This research entitled “Association between Environmental Greenness and Postpartum
Depression -An Application of Geospatial Information Technology” study the association
between environmental greenness and postpartum depression. Based on the concept of gender
egalitarianism, it is critical to explore factors associated with women’s mental health. Therefore,
the research targets of this project are women undergoing Cesarean section or normal birth. We
want to study the association between environmental greenness and postpartum depression.

When controlled for the confounding factors, such as age, monthly incomes, methods
of delivery, comorbidities, and urbanization of residential areas, the logistic regression results
showed that those women live in areas with lower NDVI (areas with lower greenery) are more
likely to suffer from PPD (p<.02). To prevent the development of PPD, we may enhance the

city's afforestation and improve women’s health.

Key words: Mental health, Environmental Greenness, Postpartum depression (PPD),
Normalized Difference Vegetation Index (NDVI), Geo- spatial Information
Technology
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PR 1P R 4 2 M4k (Hernandez & Hidalgo , 2005) » 4* 44 4R *F p 2R B Lz 3 p Jfﬁ
PELPIF R 2R 2 F o B X RF 2 7R Bl(electromyography, EMG) ~ *&
T %fu%é% % (electroencephalography, EEG) -~ i "% ;% £ 8 (blood volume pulse, BVP) %
FH I K gt i (state-anxiety) % 2 58 S dpth > RS RSEF LG A RIRLZ P
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FAORE T TR REAERE - F 20 S8R @@ﬁ&&?ﬁiﬁfii
(Chang & Chen , 2005) > - B 44— 71 - - A28 e it mpant Lo g ¥R &
AN UE B BN Ram T o3 En L S A NS4 A2 25 S e
Hod - EXREFEFEA B*i{vﬁ%ﬁ REBE V- WP BRFREGp BRI X
—‘ﬁ ¥ d4p B 3201 R 4 2 & B i3 (Cimprich & Ronis, 2003) °

(1) R #4015 o2 MY

- R A B IR LS SR ARRIET Y 2 S RCA] > MRS R B
SRR 2 AT o F RIS FR S e 2 AR R 2 S
SO B (P e EE R B EE - 2018) -

- BEF EHFAREREFERFTALD Elf&ﬁ’? A F6(2000-2010) % 7 AF FafLjis2 A 7
FARBSFRALLEADEF L IMNE DX "R AN 2 ERG 5 A#H2
ARAEAITT 0 RP R RERT  BHEEEHISRI RBESFRATRALEA D E

b2 % K323 A % 2 3t (Chang, H. T. and Wu, C. D. et al., 2019) -

Y- Bag ey plEr PN sr3tE 2 Rl%g ¢ < (National Land Surveying and
Mapping Center)sn® + | * A 4 » B &4 B2V R KGR FTHER f\;!fﬁp? A F$(2000-2010) -
L 187 Jg\pu/mpm,lz’ﬁ S5 BT 8- ﬁ'&“li:'ﬂn&’ﬁ% E’%ﬁfi’r}#ﬂﬁ(’ﬁi
B K -m fH i&rs R E RAplc o B RERNOLEA DR L F M
(Chang, H. T. and Wu, C. D. et al., 2020) -

Fr R B AR
7

&
m/ﬁk‘%p

B g

- EE A
TR kR
Mﬂ"‘f%’**%‘?i#m'lfﬂifwf AR FRTREZ C BT 2300 F 24

T L AT o
AT B4 E 20163 EFAFN AL - EPEPBAARES T AK DR

@&# F (7 i ICD-9 CM Code')2 7 87 (£ 424 #3042 A% - & § 0 414 e

F)o HEEG 2614 tlE R LA B RDTA -

296.2, Major depressive disorder single episode

296.3, Major depressive disorder recurrent episode

296.82, Atypical depressive disorder

300.4, Dysthymic disorder

309.0, Adjustment reaction with adjustment disorder with depressed mood
309.1, Adjustment reaction with prolonged depressive reaction

309.28, Adjustment disorder with mixed anxiety and depressed mood

311, Depressive disorder not elsewhere classified

' = International Classification of Diseases 9™ Edition-Clinical Modification ; & * 7 oo RRS L ORTRR 2
I B o
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648.4, Mental disorders complicating pregnancy/childbirth
(ERE2E N R & riﬁii-&?\*“f)id 2w

AT HY 20132017 £ L35 EFEFF T30z F i 2 R 422 4p1(Normalized
Difference Vegetation Index, NDVI) » 12 i &z prdp2 454 K E k% - NDVI Jhp # B>
7 4 % (National Aeronautics and Space Administration, NASA) ™ &+ 3k . Jp| % %t (Earth
Observing System, EOS)¥ Terra % & # & | 2345 4 22 MODIS (Moderate Resolution
Imaging Spectroradiometer) 7 i &(https//lpdaac usgs.gov/products/med43d01v006/) * R P B #7iE
Wz 232 PRHELAEGREEFR - 2y Y 3 4L R &% MCD43D01v006 2
AT 7 A BRWRATFS %%4"’ AT R FRAE T T 2 <f¥r}§i °
(E)*#EBHF— '_‘F"'f‘ R 2THEZRE

@ﬁii&@%@@?i%mm&frér%ﬁ?ﬁﬁjfw%ﬂfri%%%ﬁ
BEEF, T *%f%%ﬁﬁﬂif%mﬁi#inW&i CES RSy
BRI CARRE LK Y oA RS I(DA T AR/ 22 @%ﬁuF%
TAER A UL F ~(3)65 g A vt & \(4)%*" ATt xeas)E 10 3 “—Pﬁ A s
A>T R FELATEAFAY B R RL S T 359 BIRER T4 - BT AR

41%'Tr$§*m%ﬂﬂﬁﬂxrﬂ§*M$ﬁﬁﬁﬂx:ﬁ@ﬁﬁgr - HsRgET % T B
PR NTRESE BT R E S o PP AEFRFL MY &%
HY 2243 Jr‘ﬁfi‘ﬁ CAERZ TEREPRE ’1#‘%4%’* FAEFlY 2 A aEs 3 Tt A

I ;};E $IE X 3] pRE
(Confounding Variables) (Dependent Variables) (Independent Variables)

s B AR R

(1) &
QALg B 5 A
(3)2 &7 (4 HA A3 ,
A A fs- BN A N , )
LA) AR Gy BB K
TayEeh iR ( ) .
GO " , BB A )% T
y rE¥e (LHERLF i '
(5) 2 T (4% ) T 2 49 )

LARAE ;4

B 1~ riﬁ \:‘ffr ji?*ﬁ;gﬁﬁ&gfﬁg%Jgnﬂ*pﬁ_@
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S P RRAEEHZ
()T PTRBE S R A A w‘»‘“‘lfﬁi@ﬁ‘?"' p B éif?%
fi@?éﬁ%ﬁ’ RP > wRERBE SR A AT IR B2 LS SR
HEFENRB % ﬁr}?fﬂ'ﬁ 19@@&’%5‘%"
(Z)p #H2HE
oA R #-i % MCD43D01v006 & & > & * GIS #48 (ArcGIS) % & B3 At B
AAF T B AT RN R 2 KPR
(ED)E Ay S REE ¥ 5
AAFLNANL - EPGEP B LR it ICD-9 CM code 2.2 Mii(:}*”f
HWL AT - LG HAPRF s ¢ BERERFARAPEPFERMND
8 (ICD-9 CM)2. &t Filt o
(z)FHRBLHFE
Lops B4 B AL (%00 ¢
(1) & @ 78 %R 5 K% F R AID)
QULES = TR KR S 0K BT R (ID)ME 5 £ 37 & 48 5 A 6] & A AL
(LA (p RALRIEA)  FAKAEG AlRF R " F 4 7 EP wif(DO)
47 & EFE ‘}'i/ﬁ‘lnlll‘mf}?#’?fé\/%ﬁﬂg fm 45 (DO)
(5) s (4R )3 &«L?KﬂlLiLE
2.F Bedn B F R (R57) -
(DFFb o TR AR S TR A FHMHOSB) A 5 FH Y < T8 Fh
BRF R B R
QF e Bl FHRAR L 2V RARF R R FE P wih(DD)
(*)?%i¢+%
L * 2 A5 fI3n s 451 ;'1‘7}15?"'» 2300 F > A T Ao
23 3t g M FHE AR 2 FAAGTIRCFELARTI TR E A e ST A
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T~R%2s ($25e “HEPTEEAE R TEA )

-~ ‘P.g:

AF kAL TE S22 P AR AR AR 2 RS 3T 2014 £ 2016 &
3ERL AR AL BERER —‘F%’ﬁ 2614 A ; A& 3 12 v v fe 03] (propensity model)
kA~ 2 F 3582 CClscore % = B RMET— BRoHEd o #E IHR 22614 4 >
%75284@%9ﬁ’ﬁ4“§%ﬁ9#%%20

BAETHEAY L AR RS HRED > ES 2 AN R AR Y
EHEdpIRCCDEHE R F LR > & &7 5~ (p-value<0.0001) £ & G R34 &
(p-value=0.0262) 4 # & 8 L 5 53 2 ¥ L R o

AR E LA S A A2 N A s R N s 3RT 42 R~ CClscore 2 NDVI #

AGBEREFLEHREEFREIEFLIT O B ELL 3 BEMRFATEEHN
7 NDVI(k 5 % j& ) %98 2 p-value 5 0.0192 > /[ > 0.05 > % 7 NDVI #2475~ & 15 &
R LA L A S R AR e L L
7zijg¥gww;xﬁ{iéﬁ%&%&\& G RAEG L2 ARRRA
R R L T oA A E R o

PLOh s Bl Eafe r FTA KR 15840 AT BRB AL H B A B o r mul Bk
tprt > H p-value ¥ 30 0050 AT H 2L AR BMELS G R EFM ) FIE %
Bei f oo BT B Tioyr o fob 2 Ehldpd P T BB BldEL A S RE
&~yi”Ff@?ﬁﬁ%:##iﬁgiékﬁﬁs2£%éﬁﬁ9iﬁk%&“£
waé%ﬁ”m’ﬁé4ﬁﬁkéﬁﬁﬁﬁﬁi?ﬁﬁ@¥%m@°

NDVI (B8 % je & )$H4~ & {5 B @3 2 5 2 % ¥+ (Odds Ratio, OR)F-2 % 4
ﬂ%ﬁ”é0&3%%wﬁﬁﬁp0@W0% » % & 5 1rp-value % 0.0192> % 77 NDVI
(B SEFrR)IHF A B WRSE 2 F2 5 iEG A3 P lgF & & o NDVI $H47+
ASBHRFL F2BE ]2 10 &7 NDVI GRE S RS > F+ 26 B Ers
4 e AR o

=~
AETHTAWE LS RLBESFARE A ACRERACRE REL T

BFRRS o 2 2019 E2 - FHFERERALEAARER G LA AL
Do AR AR B MR R BB mawaﬁq@gwgépgﬁ&%j;&gﬁ%
(Chang, H. T. and Wu, C. D. et al., 2019) - ¥ - = 3 » #F|#eniih > S 2 Kk~ T 5
T AR AR BB R L A :f&_’s}‘ 4 & 4p B (Chang, H. T. and Wu, C. D. et al., 2020) -
MmN R 2GR 2300 F 2 AU BorRRRZ Y 2N EE G ,‘QTETT?
* HH(2000-2010)8 9257 § 2 R 5 i -
- 38 % W2 # 1 Ko (Sareen, Afifi, and McMillan etal., 2011) » R Sje » i F 3
j};pta_lu«‘xs/y,\,mf‘}}%ptag)&,y;.ra, ,@F_g*prﬁg,ﬁhﬂ‘i{)\m/ﬁ\/wgﬁg%‘ru ﬁ'&rﬁ’
RSB LB BE ML AL 2FR— T T RG22 En RS T
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ESEEas S RS
WA T 2 kAT 0L o

AYFAp i dF4 4 2

PE‘_ %)31— is

BRE 2 7 a0 MBE F b i B

22 B ACRHRLYRALHEL A P BT @)

e
23 (n=2614) (n=2614) p-value
A % A %
E# [ToEHR R L] 30.41+ 5.62) 30.4145.62 1.00
A3 1.00
piRAA 1477 50.00% 1477 50.00%
IR A 1137 50.00% 1137 50.00%
LIP=TE PN <.0001
374 % 15,840 U T 540 57.20% 404 42.80%
374 % 15,841 3 25,000 ~ 1129 50.99% 1085 49.01%
374 % 25,001 = b 945 45.65% 1125 54.35%
¥ %5 0.1958
i 1382 49.66% 1401 50.34%
7R 585 48.75% 615 51.25%
2 % 589 51.40% 557 48.60%
7 F 58 58.59% 41 41.41%
;™ AR 0.0262
L(gm A2k 5 %) 802 49.45% 820 50.55%
2 757 49.80% 763 50.20%
3 453 48.29% 485 51.71%
4 265 48.36% 283 51.64%
5(FR it A2 R £ ) 337 56.17% 263 43.83%
CCI score 0.2876
Lo+ 4 0.0069+0.083 0.0046+0.073
Bl B~ X B 0-~1 0-~2
0 2596 49.93% 2603 50.07%
12 18 62.07% 11 37.93%
3 0 0.00% 0 0.00%
6 0 0.00% 0 0.00%

g 2~ 4 &2 54 S CClscore B 7 fest o
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L3 -REMRELAFES

I8 Ad R RSl L p-value

£ 5E 1 0.3216 0.1960 0.1008
# ¥ 1 0.0085 0.0051 0.1046
2AIN [npRAAZAR]

LA 1 -0.0242 0.0569 0.6708
3 39T >
[ 374 % 15840 ~ 0™ 5 AL e ]

Fra& % 15,841 1 25,000 ~ 1 -0.3096 0.0797 0.0001

F74 % 25,001 =2 1 -0.5452 0.0842 <.0001
¥R [ T Al ]

¢ % 1 -0.0728 0.0764 0.3406

E 1 -0.0440 0.0757 0.5606

7 1 -0.0317 0.1985 0.8730
;| AR
(2 1R ek bg)s ]

2 1 -0.00065 0.0741 0.9930

3 1 -0.0340 0.0875 0.6973

4 1 0.00738 0.1083 0.9457

5(p87 1 AZR B 1) 1 0.1191 0.0987 0.2279
CClI score 1 0.3775 0.3766 0.3162
NDVI (& fi’—)i) 1 -0.4724 0.2018 0.0192
#4-NDVIHA#R@242 3

15 A (Odds Ratio, OR) 95% ¥ % p-value
NDVI -0.4724 0.623 0.420-0.926 0.0192
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