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Doctoral dissertation

Relationship of diet and depression with suicide in an international

comparative study

Summary

The World Health Organization (WHO) reported in 2016 that more
than 300 million people worldwide suffer from depression and 800,000
people die by suicide annually. Suicide has become a serious public
health problem worldwide. It is a tragedy that affects families,
communities, and entire nations, and has long-term effects on the
families left behind. One suicide can seriously affect at least six people,
and a suicide in a school or workplace can affect hundreds of people.

Suicide can cause depression , anxiety, hopelessness, fear, guilt, and
physical reactions and other socioeconomic and lifestyle problems for
through who know the deceased.

Risk factors for suicide include mood disorders (mainly depression),
alcoholism, relationship conflicts, discord, loss, past suicide attempts,
economic problems, lifestyle disturbances, and chronic pain. It is more
frequent in vulnerable groups that experience conflict, disaster,
violence, abuse, loss, and discrimination, resulting from the complex

interplay of these various factors. Studies in both developed and



developing countries have shown that 40%—-60% of people who commit
suicide see a doctor at least one month beforehand, and that 80%—-100%
of people who commit suicide had a mental disorder before they died.
However, the majority of people who commit suicide do so without
seeing a mental health professional, and the risk of suicide is extremely
high in those with undiagnosed and untreated depression.

In recent years, the relationship between diet, depression, and suicide
has been reported, and diet has received increasing attention as a factor
that has a significant impact on human mental health.

The WHO presents three types of prevention intervention strategies
to prevent suicide: holistic, selective, and individual. Among these, the
only diet-related intervention is a policy to limit the harmful use of
alcohol.

Therefore, we conducted the following three studies to clarify the
relationship of diet and depression with suicide, and to investigate

whether a healthy diet can prevent depression and suicide.

Study 1
Relationship between the supply of fruits and vegetables and the
prevalence of depression: A 22-year longitudinal international

comparative study
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Objective

This study aimed to clarify the relationship between the supply of
fruits and vegetables and the prevalence of depression by country, in
an international comparative study conducted over a 22-year period
from 1991 to 2013.
Methods

The food supply and total energy supply of each country were
obtained from the Food and Agriculture Organization of the United
Nations (FAOSTAT) database, and the supply of fruits and vegetables
was determined from the FAOSTAT food group classification. Age-
standardized depression prevalence rates per 100,000 people were
obtained for each country from the Global Burden of Disecase (GBD)
2017 database. As adjustment variables for socioeconomic and lifestyle
factors, data on gross domestic product (GDP) per capita
(US$1000/person) from 1991 to 2013, aging rate (percentage of
population aged 65 and above), International Labor Organization (ILO)
standard unemployment rate (%), and total population by country were
obtained from the World Bank Data on the unemployment rate (%). Total
population per country was obtained from the World Bank database.
Years of education, smoking rate (%), physical activity (1000 metabolic
equivalents-min/week), and average body mass index (BMI) (kg/m?)
were obtained from the GBD 2017 database.

Because depression and suicide are more common in countries with

higher latitude (less sunshine), the absolute latitude of the center of
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each country was obtained from the GBD 2017 database to control for
the effect of latitude.

We analyzed the association between the supply of vegetables and
fruits and the prevalence of depression over a 22-year period from 1991
to 2013, wusing linear mixed models with control for adjustment
variables in 137 countries with populations of more than 1 million for
which data were available. In Model 1, only the year was used as an
adjustment variable; in Model 2, the year and GDP were added; and in
Model 3, all adjustment variables were added to the year and GDP.
Results

Longitudinal analysis of the association between fruit supply and
depression prevalence showed a significant negative association in
Model 1, adjusted for year [B (+SE) = -0.203 (0.034), p < 0.01], and in
Model 2, adjusted for year and GDP [B (£SE) =-0.175 (0.034), p <0.01]
in Model 2, which adjusted for fiscal year and GDP. A significant
negative association was also found in the model adjusting for all
variables [p (£SE) = -0.097 (0.036), p <0.017.

Regarding the association between vegetable supply and prevalence
of depression, there was a significant negative association between
vegetable supply and depression prevalence in Model 1, which adjusted
only for year [B(£SE)=-0.114(0.026), p<0.001]. Model 2, which added
year and GDP, also showed a significant fixed effect of vegetables
[B(£SE)=-0.134(0.026), p<0.001]. Model 3, which included adjustment

for aging, years of education, unemployment rate, energy supply,
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smoking rate, BMI, and absolute latitude, also showed a negative
association between vegetables and the prevalence of depression
[B(+SE)=-0.058 (0.028), p<0.05]
Conclusion

The supply of fruits and vegetables showed a significant negative
association with the prevalence of depression. Diets with high fruit and
vegetable intake were shown to have potential to reduce the prevalence

of depression.

Study 2
Associations of dietary diversity with the prevalence of depression

and suicide: A 26-year global comparative study

Objective

This study aimed to clarify the relationship between food diversity
and the prevalence of depression and suicide rates in different countries,
in an international comparative study conducted over a period of 26
years from 1991 to 2017.
Methods

The food supply and total energy supply of each country were
obtained from FAOSTAT, and food diversity scores were calculated

using the Quantitative Index of Diversity (QUANTIDD) based on
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FAOSTAT's food classification.

The age-standardized depression prevalence and suicide rate per
100,000 people in each country were obtained from the GBD2017
database. The adjustment variables for socioeconomic and lifestyle
factors were GDP, aging rate, unemployment rate, and total population
by country from 1991 to 2017, which were obtained from the World
Bank database. In addition, years of education, smoking rate, physical
activity, and BMI were obtained from the GBD 2017 database.

As depression and suicide are more common in high latitude countries
than in those that have more sunlight, the absolute latitude of the center
of each country was obtained from the GBD 2017 database to control
for the effect of latitude.

We analyzed the association between QUANTIDD and depression
prevalence and suicide rate for the 27-year period from 1991 to 2017,
using linear mixed models with variables adjusted for 137 countries
with populations of more than 1 million for which data were available.
In Model 1, only the year was used as an adjustment variable; in Model
2, the year and GDP were added; and in Model 3, all adjustment
variables were added to the year and GDP.

Results

When the association between QUANTIDD and the prevalence of
depression was analyzed, Model 1, which adjusted for year, showed a
significant mnegative association between QUANTIDD and the

prevalence of depression [B (£SE) = —-222.1 (62.74), p < 0.001]. The
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fixed effect of QUANTIDD was also significant in Model 2, which
adjusted for year and GDP. The fixed effect of QUANTIDD was also
significant in Model 2 [B (xSE) = -203.6 (62.46), p < 0.01]. A
significant negative association between QUANTIDD and depression
prevalence was also found in Model 3, which adjusted for aging rate,
years of education, energy supply, smoking rate, mean BMI, absolute
latitude, and unemployment rate [B (xSE) = -225.57 (61.92), p <0.001].

Next, we analyzed the association between QUANTIDD and suicide
rate and found that model 1 adjusted for year showed a significant
negative association between QUANTIDD and suicide rate [ (£SE) = —
4.728 (1.515), p < 0.01]. The fixed effect of QUANTIDD was also
significant in model 2 [B (£SE) = -4.405 (1.515), p < 0.01]. A
significant negative association between QUANTIDD and suicide rate
was also found in Model 3, adjusting for aging rate, years of education,
energy supply, smoking rate, mean BMI, absolute latitude, and
unemployment rate [B (xSE) = -3.079 (1.495), p < 0.05].
Conclusion

QUANTIDD was significantly negatively associated with depression
prevalence and suicide rate. A diet rich in food diversity may reduce

depression and suicide.
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Study 3:
Changes in the association between the traditional Japanese diet

score and suicide rates over 26 years: A global comparative study

Objective

The purpose of this study is to determine the association between
country-specific Traditional Japanese Diet Score (TJDS) and suicide
rates in an international comparative study over a 26-year period from
1991 to 2017.

Methods

We conducted a longitudinal comparative study using international
statistics for the 26 years from 1991 to 2017. The average daily food
supply and energy supply of each country were obtained using GBD data
and World Bank data available for this period.

The TIDS uses nine food groups that either contain many of the
characteristic features of traditional Japanese foods or, conversely,
contain only small amounts of them. These foods were selected from
the FAOSTAT database and their daily supply per 1000 kcal was
calculated from the per capita daily supply. Of the nine food groups,
the food groups most abundant in the Japanese diet (rice, fish, soybeans,
vegetables, eggs, and seaweed) were divided into three quartiles, with
the highest being 1, the being 0, and the lowest being as —1. The food
groups that are not commonly used in the traditional Japanese diet

(wheat, milk, red meat) were scored in the opposite order (-1, 0, 1).
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The total score ranged from —9 to 9, with higher scores indicating that
a more traditional Japanese diet is being practiced.

Age-standardized suicide rates per 100,000 population by country
were obtained from the GBD2017 database.

We analyzed the association between TJDS and suicide rates for the
26 years from 1991 to 2017 using linear mixed models with variables
adjusted for 137 countries with populations of more than 1 million for
which data were available. In Model 1, only the year was used as an
adjustment variable; in Model 2, the year and GDP were added; and in
Model 3, all adjustment variables were added to the year and GDP.
Results

The analysis of the relationship between TJDS and suicide rate , we
found a significant negative association in Model 1, which adjusted for
year, TIDS and year interaction [B (£SE) = -0.092 (0.032), p<0.01]. In
Model 2, which adjusted for the interaction of year and TJDS and year,
and GDP, a significant negative association was also found [p (£SE) =
-0.102 (0.032), p < 0.01]. A significant negative association was also
found in Model 3, where all variables were adjusted [p (xSE) = -0.126
(0.031), p < 0.0017.

The interaction term between TJDS and year was also significant [P
(xSE) = -0.011 (0.003), p < 0.01].

We examined changes in the effect of TJDS on suicide rates by year:
the effect of TIDS was not significant from 1991 to 1999, but became

significant after 2000; the slope of TIDS on suicide rates in 2017 was
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-0.270 [95% confidence interval -0.382, -0.169, p < 0. 001].
Conclusion

A traditional Japanese diet was found to have the potential to prevent
suicide. The association between TJDS and the suicide rate became
stronger with time, and TJDS and the suicide rate were negatively

correlated after 2000.

Overall summary

The results of the evaluation of three comparative studies that
employed the international FAOSTAT and GBD databases indicate
that diets rich in fruits and vegetables, diverse dietary patterns, and
traditional Japanese dietary patterns are strongly related to
depression and suicide.

A healthy diet affects not only the physical but also the
psychological and spiritual aspects of the body, and may have the

potential to prevent depression and suicide.
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FLGDPEMAFLETIL 2 CYHEXEOEAEDNRBEIBEETH A=
SE)=-0.134(0.026), p<0.001] ., SHICEMILE BKEEH . L XX I
FLF—HKEE REX BMI.BEOHENELZHABICMALETIL 3
THEHERBEE5DOFODEREORICEEOEENREOHONIZ[BAXSE)=-
0.058(0.028), p<0.05], ETILDEEM L. REHE-F X &£ (2, AlIC.,
BICDETIL 3IDEHNZINSKIETILIOETIL2 SYUEBEELTWLD

R ELOT=,

4. &

AAREATRKR. BEXHE. . REEFOHRBEL>ORAREORAICADH
ENADHY . BRXE-REHEOHBLELNSZVEE.>DRERENE
tE 22 5 OMBHMEBERMN T —2ZRAWVWTRIIENTE,

CNFETL. HFXECREZHOEREM>5DENDHEZRIHARRR
REREINATLS " Z<L<OHBRRE. HERXHOREZENNSDEH L
D RESERYTEERIHLIEBRELTVLWEDN, —ATRHEEZSE E
TEHRILBEINATNDS *,
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BRELMSOOVRVIZCEETEH 104 OHEANLD 227,852 AEX R
LB ETEH.REZZEDRLTLWAIALN . ERADBZVANICEART
M5DL%GHMRFYRIIE.0.86 (95%E XM 0.81-0.91.p < 0.01)T
Hol- T . HREMSDOICHEIT S 8 HOHWREMNLOD 218,699 AISK
PBMETCH . BFRZELE<ERLTLWAAN . ERMNA DGV ANICEEARTHS
DB YRYIE.0.89 (0.83-0.94.p < 0.01)TH>o1= ",

FRBICBEFNTLVLIEHROERENZ LWEHSODHE E AEL
BEACENBERABHETREATLS Y,

43 OB E TD 35,801 ANEHRELF-AZGTFYLRTHL MMS5D%F
THAANTRMBEFPDOERREENFEICE A >LEHRELTLS ',

EBPEFIIY B, DRZE.REVATAVOML B EEZE HE LR
PLRZEMSET. ZTOHR DENRKBROEEFT 2351 SEIL., @
MEEE ODHTCMSOOREICKDIESATLDS ',

RTAVYLREREATOELVEE BRALOBYHB RIS E

mr

CEFNATVWA IITRVVLIEIBEORERICEZR TEE, L E DY
ETHBHCREMEIAIXSKE (C-reactive protein; CRP)D M & & E #
BETFTsgdeshTLNd 7,

HEBIELEAIVDEAIV C.EASVE, ATV . ERBLBEIHFE LR
RICZEKEFNDIN . CALDERAIVEBMIE AN REZMAT. R MR
EF Y HSD2FHECESA TS ',

RN TEREINIABCEEYETCHSAEOI=VE . K2 . EHRPER
BAOIAVFO—LICTEAELTWVWS, OV ERNMFTEAMEE B TER
WD R TrITRI7ONEERESNE FITRI7VEH ALK A

LNAN— 2 B8R FEXHE-RRHICEZ{EENDS. M TI7ohon+0
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F1..A0

100 B AL ED 137 nEIZHEITS 1991 &£ & 2013 F D

ZLFEEBEOFEFHE. . EERE. N N—EV2ML

19914
e = IN—t
= FilE  EERE : M o
BERiticsE
RE$@/R) 205 142.4 335 102.2 188 280.7 396.4
FHEfHEQ/H) 212.2 156.1 58.5 94 163.1 279.8 5115
558
529" F 7% 2(/100,000) 2317.2 581.2 1400.3 1938.8 2318.8 2604.7 3129.8
HEBRFUNER
AB(1008 A) 44.1 143.4 1.7 4.4 10.3 26.3 121.3
S #R (%) 6.1 4.3 2.6 3.2 41 8.9 15.0
GDP(1,000US$/ A) 5.5 8.9 0.2 0.4 1.3 4.3 26.0
RER%) 7.7 6.2 1.3 3.2 6.3 9.7 194
BEEH(FE) 6.6 3.9 0.9 3.3 6.2 9.5 12.7
EEEEMER
BRIE 3R (%) 17.7 8.5 6.3 10.2 17.4 24.7 31.8
BMI(kg/m?) 23.8 1.8 21.2 22.2 24.3 25.4 26.5
IRILX—ft#aE (keal/ B) 2571.0 538.4 1861.6 2174.0 2414.0 3017.0 3532.8
20134
BE T R ANt
5 25 50 75 95
BRitihsE
REHQ/H) 231.2 134.9 39.8 144.8 210.5 306.5 428.3
FHEHEQ/H) 275.7 178.7 76.7 148.8 233.4 328 624.4
509
52f%F 4 #&Z(/100,000) 2206.7 614.2 1286.2 1791.3 2205.1 2549.3 3047.2
HEBRFUNER
A Q1008 A) 50.1 162.5 1.9 5.4 11.5 35.2 160.4
S EE(%) 8.3 5.9 2.4 3.3 5.7 13.3 19.1
GDP(1,000US$/ A) 135 18.8 0.6 15 6 15.7 51.9
KER(%) 7.8 5.8 1.3 3.7 6.3 10 19.2
BLEEH(FE) 9.4 3.7 2.8 6.5 9.9 12.8 14.3
EEEEMER
BRI 3R (%) 15.3 75 49 9.5 14.4 21 28
BMI(kg/m?) 25.2 2 22.1 23.5 25.7 26.7 21.8
IRIILF—HE=(keal/B) 2845.9 416 2123.4 2474 2820 3226 3529.8
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X2 BREBOHKREDSISOREREICHTIEED R

ETILA ETIL2 ETIL3
(T 10106.06 (490.383)*** 7512.239 (560.854)*** 6553.065 (1370.827)***
B -0.203  (0.034)*** -0.175  (0.034)*** -0.097  (0.036)**
& -3.894  (0.244)*** -2.589  (0.280)*** 2197 (0.720)**
GDP -3.053  (0.335)** -2.558  (0.375)***
EEEE -12.083  (2.233)***
HEEH 6.804  (4.929)
L+ 3.421  (0.684)***
IxRLF—ifiEE -68.368  (15.033)***
BLYE A 1172 (1.051)
BMI 13.729  (8.060)
e -0.506  (3.310)
AIC 36068.4 35988.6 35898.5
BIC 36104.4 36030.7 35982.5

HEBEDROVEEME.FNDNRNITRERE

*p<0.05, **p<0.01, **x*p<0.001
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X BHBXEORBKEOSORERREICH IIEED R

ETIL ETIL2 ETIL3
(E15) 10159.700 (498.272)*** 7128.400 (576.292)*** 5971.900 (1361.825)***
B4R -0.114  (0.026)*** -0.134  (0.026)*** -0.058  (0.028)*
& -3.928  (0.248)*** -2.398  (0.288)*** -1.874  (0.715)**
GDP -3.339  (0.334)*** -2.699  (0.376)***
= -12.078  (2.238)***
BEEH 6.308  (4.931)
SR 3.498  (0.682)***
IRILX—iiEE -68.663  (15.504)***
BLYE 1.210  (1.053)
BMI 10.395 (8.113)
BE 0.022  (3.300)
AIC 36085.1 35989.3 35901.9
BIC 36121.1 36031.4 35985.9

HE BEDROVEEME.FNRNIIRERE

*p<0.05, **p<0.01, **x*p<0.001
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F3E BRAZEMRE I ODORERERUVBRELOBR&E
—20 FHMOEREBEHE

1.4

il

BE BEEOIODREOBEEENTITEHEIATEY . HIT.MBRIEYME
PHRRERDZECRELPHRZEETICECEHRLERIEI.IOF O
FHICHEIHLEE AN TS,

BE ADEEFERXR.HFEXOREZLGEODRESA-ERERTHYIL -
TLWE3LDTEHEL. HBINRF—VTITHNATVWE. T EEHRUTBREZER
BLETEREHBMEIEVS . BEGREBRMEEERVUBETLEE S50
DEHTHY " ETE P BERERE V. 2EBERRE V.RKEBENAVRY
VEE T ESEDAEDNBRESATVE. TR . BRERUENIODRICHEER
MRZLELTAEHERBINATLS V7P, LHAL. IO E (T, F
BELE "EO0RTEMEBVOEM -EROXELEVICBESATLS,

AMEOBEMIE. 1991 EHD 2017 FFETH 26 £/ OE K L & 6

RICEVWT. EmEHUEEIDRARELEIVERELOEEZHLGN,
I2g5ZETHD,

2. Ak
1991 A5 2017 FFETOD 26 FHOEED 10 FABEYDSDOR
ERELABHREIL.GBD2017T DT —4XN—AhWME LI V',
BHEMBIRLXF—HBEIX. FAOSTAT OT—4R—XM5WBL
EAMO—ASEYUOEBEHBEBR. IRLF—HBEZRDE, VD,

BERZHEERITZIZODDNTERDELSIZE V=, FAOSTAT DR B & (X.
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12 OBGRIL—TryA4E BX. EH8 . BEF. 8. L8R . %8,
WE. AE. WM. B . PE-EFH)IBESIATWS.COFEICE
JE ZHMEDOEEMIEE (QUANTIDD)ZRAWLWT. BR KK ROTE
EHE L, 'Y, QUANTIDD [EU T OLSICEHE SN TWS, 22T proplj]
R IRALF—FLEREERNEICFSIIERE OFE.nTER

Hom.j=1.2....,n.

QUANTIDD=(1—iprop[j]2)/(1—%)
=1

NFRF EFESNE-EROEEARMIRYB LI 2 DDEBEGEMNELD
BRHEICETIRETHDI. N BRIZTORAXKETHD . IBHIE 0 b
1 OEETHD.

FEEHELTOHESEBEFHN -£EFTEEMERI.GDP, & #n 1t & |
ILO HREDLKEEX EHLAOLCODLWTHK. HERTT—EIN—R &Y
26 EMDT—49%2AFLE: V. HEBEER LEEXR (%) .GRTHE
(1000MET *min/Week) . BMI(kg/m?) [&. 1991 & A5 2017 FFTD
GBD 2017 DT —4R—ZADFEWMBFEALT—FERA W'Y, £z, 1D &
DEBE D X EX GBD 2017 DF—42R—RZ@A W'Y,

2.2 HEtHI AR

TRTOT—ENFAATELZAD 100 F AL LEDEE 137 HE Zx
K ELTZ, 1991 5F (2004 F  BLUV 2017 FITETR2ETEDEHDF 1
EOEZ. 2P (ANOVA)TREL.ECLOMERZEZHR M ETILTER
E L1,

BREHEBEIOMERERUVBRRLOBEZRE IH50HIC.
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1991 EAL 201 T HEFEFTOD 26 FRHADBEDIORERELLIVERE
FEMEHREL.EFE D QUANTIDD #HBHEHELE-BRBEAGETL
NHET2E.ETIL | TREOAZREBELEHREL.ETIL 2 TEHEL
GDP %#. ETI/I 3 TIFELGDPICMAT. 2 HMItE HEFEH . L EE
BMI.IR)ILFX—#HHE XXX BEZABLERELE.BRIETHET
RTHDIEZELE. BEESETILIOSVUALDBRER.EEB DU R EE
DEZEELE . SHIC. BEOENEIPHTIICE. EERMBELZE
ELE. ETILOEE M OH F IZIE Akaike's Information Criterion
(AIC)B & U Bayesian information criterion (BIC)Z A L =, f #7T 121X R
401 ZEALE V.- BBEBREENIRETIVE. nime’ Ny —20

meEHZHAVWTEAESIERL 'Y,

3.5 B

X1E. ADQD 100 AU LOEOHEBEMWER (GDP.AD.H
ibE XXX LBFEHR) £ETFTEENMER(REXR BMI, HKE
FE.IRILXT—HHBE). QUANTIDD. SDOFEERE . AO 10 FAH
FYDBREIZCDONT,. 1991 £ ,2004 F£ . 2017 FOFEYELEERZE
ZRLIZLDTHD, 1991 F (£ 107 h[E . 2004 F (£ 136 h[E . 2017 F (&
137 AW R ELGO L HEBRFHWERTIE. S &1L FE . GDP,
BEEHEIELLLCFEEICEMLEA ADPEREREIEILGL-
R AEAFEENMERE. BEERETRADL.BMI EIRLX—HBE=EEHE
BECHEMNMLE. BRFHEICEELL TG L. 3OREBEBERFEICE
SDTELLGL A . BREREHLITMNITH D L, QUANTIDD FHE IZ&

AE A Fah 0T,
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FJ.QUANTIDD ES3D0RAREBELOBEZRANI(KR 2),. FZRAE
L7=ETI) 1 [E. QUANTIDD &S ARELOBMICEELGEOEEMN
ROontf[B(£SE)=-222.1(62.74) . p<0.001], QUANTIDD D [E &
MREIE.FEEL GDP 2/ BLEZETIL 2 TBLWTHEEELEOHEEND
2F=, [B(*£SE) = -203.6 (62.46).p < 0.01], Fr-. ElmitER HEHF
M OEAEE IR LT HKEE BREEX BM.BERKFTHE . BE DM
xfE.ZFABELEETIL3 TH,.QUANTIDD E530F AR ERLOMICA E
A OB ENBEOLON[A£SE)=-225.57(61.92).p < 0.001],

QUANTIDD ¢cLBE R ERLOBMERSIORARELRHEOEREMNE O
f=(& 3)., QUANTIDD ¢tBEEREDOHEICEK. EFDHEZFREBLE-ETIL 1 T
EERLEBEOH ENHH>[B £ SE)=-4.728(1.515) . p < 0.01],
QUANTIDD ME E % R (E.GDP LEZHELL-ETI 2 THLAETH-
fz[B(£SE)=-4.405(1.515).p < 0.01] ., SBIC. B #iLE HFFH.
REFE IXLX—HH=E . REEX BM.ERTHE . BEOHEXE
FREBLEETIL 3 TH.QUANTIDD LERERLOMICEERBE OHN &

NEOHOLNT=[B(*SE)=-3.079(1.495) . p < 0.05],

4.8 &

260 FRIDOERT—2ZH WA KX TIE. QUANTIDD E52F B R
EXEBRELOMICEEVAOHEEENRIAZ. CAK. RHEBEE
B T—2ZRAVT. BEREEMELEIDRLEERDOIO—NIILGEEKRE
TLEUOTOHM R THD.

INFTOMRCRH.BELIDFROEEMENTIATEY "' B &
ZHRUEICEIIBREADHRELT. EROZHEUEIPBVEREREF D
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EUVLARUEVPHICEPERDOEHRUERBIDELGRERTORE LB E
LTWBIEF. TTIZHRESATNS "W FE BERADEHRENE WL,
AEM EFASV ADPEELHX . KEEHFX M. S5 . BEXEDOE
RMENPZC AEPLPENHEOERENDLULRXRERTEH.ESX2ZIY B 3.
HICESSV Be . B . EBOERENFTVIENRIATNS 20,

24 OAR—bER RELEVRATITAVILELI—EAETFUYLRTIE.
BEOENEWVEFREMSDEROREIVRINBENIENRIA TS *2,
20 DM A RE2T OB A RZELCHERRDOVRATYTAYILED
—EAFTFIVVARATH BB EBEEFNI—VOLIGRERNVAERAEE X
IVRDFHMBELHLILEER DTN TS *Y,

HFRICZEFNLI2EROERENZVE S3DOFOREHEEINE
TIRIENTEINTWNS,43 OHEDAEZTFIVRATIEH.IDEDAD
mMEXEBENEEICEVIENRESATNS . BB PEFIV B, D
RZIF.KREVATAOOM P REZLERSE.BIEANRZE ML,
mMERNKEMBROEBEEGEZ5IEEL. BB ZE DT TS>OR 5 T
ZF B RITRVDLAERBEIATWVANVSGEE X . 20 0EYHES
BMICEEICEFNTVS . IRV ILITERNRERIGZE FTSE, &
EDEETHICKREEIVNVEOO R EEZBE TS5 . E423Y
C.E4XY E.B-NBTV . EBMEEORBILLEASIVEIEHKEOELE
ZICEFNTHEY. CAhoDERIVERIE RN RZE B L. mREMEZ
REL.SDRZFH IHAMEELHD 7,

M A TERINLZBRECEVWE THASAEOZVRF . KIS . B/, BE
BR.EAHAOIVFO—ILICHAELTWS, tAMZVIEM BB M ZE @ T
FEHVEH KA TR TRI7oDE R SND F)TRI70 4 ALK
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BA.LA— 2ER HFEOEPICZEEFNATWE . NI T TP ot
Ar=FE KT BHICIE.EAIY B LR KIEMEBLETHD. EXAZIY B
FEABRICEK> T—HBERINEIN . NTFTTLEORYICLEEIZE
FNTWVWE . FL M)TRI7VICMATRKIEY PEFIIVEZEDL S
BRGEBEZEDRIALETC. KA OEALZUAEBML.5DFOFBHICD
W BEEE M NHD 2,

BMEBRSETILNCLIIEREHRBELIDRARELORMTIE. T
WA ETIL 2. ETIL 3 DFTRTOETILIZHELT,. QUANTIDD &£5D7R
FERELOMICAERGAEOEENR OO, F-. QUANTIDD &H &
REDHBMITBEVWTH.ETIL I.ETI 2. ETJI 3 T.QUANTIDD &H
BELOBMICEELRAOEBEZR Hbh T,

INFTHRESNEBEREHRULIORARERLIVERRLOB &
Z20 FRIODEBRT—2ZRAV. B FH5IENTES,

ABRGF. BINOEBZHNHETHY. Fin .M . £EFFELE
DEAANEZEFEBEIATCOVGELV.CORROBRARAFI . RHITHLIMET
HRIEDNDOOT BETFTOEHRUELBAADIOREELORRE K
ATHATHY ARELGERERZEIL TELGVWIETHD.

DORIFERDERXDERTHD . FL. 20FIEIBHEEKREBELORE
N . BEFMEMOIBERELG>TVWS PP HEABRETR BHL.1990
FLUR . FHEBRIOCEZRFIETLTLIAN . BRFERALLTE
BELRRERTHD VS50 EFREPLERER . BrEICLbIRELE
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X 1. TRl OoxtRE DR H

Year p-value
1991 2004 2017 ANOVA Tensd
n 107 136 137
ABBEABN 43.89  (142.06) 4582  (149.95) 52.85 (168.05) NS NS
EEIEE (%) 6.17 (4.37) 7.64 (5.21) 9.17 (6.53) <0.001 <0.001
GDP (1,000US$/ A) 5.63 (8.90) 8.75 (13.56) 1292  (17.27) <0.001 <0.001
BEER & 6.18 (3.52) 7.95 (3.62) 9.2 (342) <0.001 <0.001
KEE %) 7.65 (6.19) 8.24 (5.95) 6.89 (5.12) NS NS
BER (%) 17.69 (8.54) 16.53 (7.87) 15.13 (7.28) 0.04 0.012
BIAETHE (1,000 MET-5/38) 5.32 (1.64) 5.63 (1.78) 5.73 (.77) NS NS
BMI (kg/m?) 23.83 (1.80) 24.73 (1.90) 25.42 (1.97) <0.001 <0.001
ITRILF—HHEE (1,000 keal/ A/ 2.32 (0.46) 2.48 (0.43) 2.64 (0.41) <0.001 <0.001
B %M (QUANTIDD) 0.84 (0.07) 0.86 (0.06) 0.86 (0.06) NS NS
SDFEAFHE (100,000A/4) 2321.2 (576.50) 2275.04  (627.80) 2193  (594.13) NS NS
B %3 (100,000 A/ £) 11.66 (6.41) 12.03 (7.54) 9.98 (5.29) 0.023  0.044

HEIEHE(ZERZE), QUANTIDD: E R EHMKICETIEEZ Wi &,

GDP-ER# E£E, BMI: A EH. NS: FE=7HL
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& 2. QUANTIDD D5 AR EICH TIE E D R

Model 1 Model 2 Model 3

B (SE) B (SE) B (SE)
(Intercept) 7158 (51.23) 717 (51.32) -5.85  (50.48)
QUANTIDD 2221 (62.74) *** -203.6  (62.46) ** 22557  (61.92) ***
& -4.405 (0.85) *** -3.61 (0.84) *** 3.87 (1.64) *
GDP -2.06 (0.33) *** -1.25 (0.33) ***
Eknie 3 6.85 (2.83) *
BEEH -51.72  (13.60) ***
KER 1.07 (0.49) *
IRILF—HEE -6.81  (11.14)
R 1.98 (1.27)
BMI -42.94 (8.09) ***
BIREEE 190.71  (19.93) ***
BE 6.49 (3.69)
AIC 39996.58 39959.24 39783.72
BIC 40046.04 40014.89 39888.79
QUANTIDD: B & & HHICE IS5 EEMEIE, GOP: BN # £ E,
BMI: (A 5%, AlIC: FitifEH E X %, BIC: A XFH 2 & £,

SE: R# R ZE,
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* p <0.05, %% p<0.01, *** p<0.001



& 3. QUANTIDD DB R EXICH THIBEEME

Model 1 Model 2 Model 3

B (SE) B (SE) B (SE)
(Intercept) 0.078  (0.576) 0.078  (0.578) 0.085  (0.548)
QUANTIDD -4.728  (1.515) ** -4.405  (1.515) ** -3.079  (1.495) *
& 0133 (0.022) *** 0122 (0.021) *** 0116  (0.031) ***
GDP -0.027  (0.008) *** -0.019  (0.008) *
=R 0.302  (0.064) ***
HEEH 0.547  (0.214) *
L+ 0.045  (0.012) ***
IRILF—HEE -0.415  (0.269)
D SR -0.028  (0.030)
BMI -1.461  (0.176) ***
BKETE -0.527  (0.272)
BE 0.015  (0.045)
AlC 39996.58 39959.24 39783.72
BIC 40046.04 40014.89 39888.79
QUANTIDD: ER EHMHICE ITS4EEMIEE, GDP: BER R £ E

BMI: {K #& 5 %, AIC:

SE: BERE

rtMEHR=EH#E BIC:
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* p <0.05, **% p<0.01, **x* p<0.001

NAXFEHRERE,



APRICEVTHRERELTHEIANSLDEGZL,
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F4E CEHPVBEABROTEEBRELOR E
— 2060 FHODERLEBEHRR

1. #%
HREEEE (WHO)IX. 2016 FICEH AR TER 3BEALULLEDODAN

il

SORICHMNY.H 80 FANBR TEK Lo EERELTLNS, 5121
HEOBRICHLT.2046LELEOBEBRREZNHDELTLD ', 5D2F OB
BE AN -DEMERINEECEAHIN A FTEBLEELERL
BB IDPFE P ERLHAEIIAEAFTERBICIEFINHY.EH.RE B
RETAT. ARBMOBEHRKREBICKESEDLIERELTEBESATWLS 2,

BE EHMULTEBARABICESNAT.ILATA—ILHBE FLEZEDN
BESATWSY EHHWEBARABRF . AZEERTI-HOEFTEYR
B2V B (LDL)-ALRATA—LEE TSI ENHD. EHMWAEB K
BER.ABOERENZC AESPAEOERENVPBVLD .,
MEMHEBMNDLG,FTAS 3R LC-PUFANEETHD,

BHRARAZRRELEZMRATIE.AAH 3R LC-PUFA LB R LDM IZE
RO LGEEEEIROAGA LN AOERENEFEICL LK M T,
BERICLDIDRETDODIVRINAEIZERL. 5L TOXHE OB R E DN
H—FL (95% 15 8 X ) (£.3.41(1.36~8.51)TdhHo7=*,

FE. BADFBEORBENRI—VESODFEOBEREAELLLIA.,
NIVADENT-EHRHMEEHERBERENTVDIADA A, 52K OIE KA
Do EVSIBRENHD O,

BREOEREFE.52BETTCHEAVL. BEFEHN -HENEE.RH.
XIELGELBEREFEEICHELTWS . LMAL.BEENFI—VICEHT5H
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ROBRERFEBRMUWELLCASCEROEAERICEITEOIH R FIFREALETT
HhhTWEL,

BENI—VEEBREDEEMNGHAERZRIHAREVONHD. H
PEHARTE.FXB.EZEHE. . AEFO0ERENAZVESFTR.BR
FKELHFICEHELTCW: Y FL BAABLRZR KR ELEZEHMAET
F.HEE.EY. A EE. . XEHAK . F/08 . BEE . AEZEER
THMERERVIBEENEI—VR> . BROVRIVOEBE T EEELTLE ",

BEONI—VIIE. RBEAPXILEDEZENIKRZTV. BEETDONEI—VIF,
HADEATKEKELBRIIENZ V. COEH. . BENRI—VESDREP
BERLEODBAREZRAANDIICIEBRLERININEE LGS . ECT.EHM M AGHE
KENI—VzEzHE AL . BEHE EOMLOERE BREEFaLOBEZHL
NI IR RZEZHRICHRELTCEZLE. BRERX. EHRUGCEBERENNEZ—2IE,
FxH . EXH . /VE . ZE. AB0OERENS . PUFA PE Y M
HMEZZCECIEDNHHEA T . ARECALEAOEREND LG EH OE
mMEDKEBEFERBEITEI LA bMoT Y,

SE. CEHROCGABXRARBR.SAMEGRRETTES.BEHBMGRERIC
LEELTVADTRBVAEVNVSIRBREZIL L. ERBEREED/NNZ—
LT M BEXITAIVIRRELLHAONTVEDL, T4 0F =T F1L
DEDRGEMB IR FICTOTEETCEIMALIZKWVEDTH S,

ABMEOBMWRI . EHMEARERIZTERVT. 1991 EH5 2017
FETO 226 FHICETHIERAEENENMKLE. BRE ., Sl 3,
BEREBE ZAFER. £EFEEMERGEZAIO— LG B H#H
MEBHBABNI—VEEBREFLOBEZHLOMNIZTEZIETH D,

BHOCERRBR .DODERBLREEZFH ITAHICE . EFTEE. I
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BEEEFORENDETHD. —F . BREFHITHHICK.EFXE
BEODBMERMEXMRIAEETHY. CAoDOX KR IFE E BAF ® WHO IZK
STHESIN . TOEMUENRIATLDE ", LML AVELLANLRITEE
BEICLEELZZTL5.EFLHBENI—VICEIKEEEBEN . KW
BEREITTHKC.CBAMNEGRERRZAEL.ERPCPERETH IHH B
MHHEILEERTIIELEE. BB BORELESLHICR ETEHIZTONITIZES
TSNS,

2. Ak
2.1 BRE

1991 E M5 2017 FETHD 26 FEHOZFEDODAD 10 B AHEYDE
M B&{EIL.GBD2017 T—AR—XOEN OEHZELLT—4MDLE
/L oy
2.2 B &

SE DR H TIE.GBD T—2EHARTOT AT AR AELG 1991
ENL201THEFTOT—HEAVT. BHOI B - AL -YORHHE G
2 (g/day/capita) ET R JLF —H#t #§ E (kcal/day/capita) & K & 1=
11)12)13)0
23 MM B AR RIT(TIDS)IZTDINT

E#H BB ARAEROIT7(TIDS) L. Trichopoulou AN ELEILELLED
NTLEMFBELXLTAIVNRATES BICS HLICKYRAKE I 'Y,
PR EXAAMIVNRATR P BEXDOEFT NI —VICHEBEG 9 D0
ERBEZFRAUVCEHEIATWS. TIDS LABIC.EHVEEEREBIZEL

EFENTVAN . FIZTOELHMERSIATLELL 9 DOEGMBEZH LVTL
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5, CNoDBEHEIE FAOSTANGERL, —AEEYO—BO#EKE
(g) M5 1000kcal HYDHEBEZEHLTND. 9 DODEREDNIL,
BABICRIZKEFNIBEGB (K. A . XRE. HX. WM. B8B8)%T
NEN3DRICHTFT. ZFEEVWIHFMEI.2FEDIHNMLEO.RLE
W3R Z-1¢EL.EHMBGBARARTREHFYEDLDIGLVE R (IME (&

KRBR)EFICEALE(1I.0.1 DIE). A RaTIE-9~9 O #E H
T.RAA7HBLVEELEEHRMEBBARBZERLTVWSIEEZRLTWLS,
TDSF. EBE . ENMHLEERE . BEFaG V. ALNAVEOBEEINRE
ENTHEBY. ChoDETHRICEIY. Z0Z LR LERENRSIATNS,
F-.TJDS BEHMWLEAFAEBEEZRERTEHLOTHY . X FTLIBREDHE
AADEBEEFZRBLELDTEHLGEWILIZIDVWTEHEEN DL E LGS,
24 2B FHNBSLVEFTHRADOE R

BRAGHEBEFN - A TEEMERIPEBERELHAELTNS. CAD
NDERADEE#*#HRBRITH-HIC. BERBETHZREODTFLIE FELT
DEYMEH A SN . BEEN . XLtHWEZOIcBRICEEZE XS
AEEMEOHIFABERZRDIE 1991 EAS 2019 FFTOH R IR 1T
DT—HRN—M5 GDP, Bl lLE . ILO EEDXEEXE HRH KL ADO
T—2ZAFLE " BEEHR . RLEEXW).FRKEFHE . BMI 4L
[X.1991 &£ MD 2017 £FFTH GBD 2017 T—ER—XAhWMBLE ',
GBD 2017 DT —4R—ZAWNLZEOFLBOBREDETEELR O ',
BEREODERELT.AOFENTRBEIATHS ", AOEEAD 1,000
AN/km? 2B 25t OB & (X.GBD 2017 DT —EAR—ZAM5BM B LI,
XEMERICODWTREH.ARSLETEHBENEBCF#EHEIATLWESEIED

B ODARSLHEEDE S % GBD2017 AoEEBLE ', A RSLK
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LA DRBIZCEBLTE . B AER —DODRBICHEIINIGEETHL.HE
NEGEIIENHY . FLRECELEODT AR BEIPERYETHLIEEND. S
B EARZLEFXEDEEDOHERELTH L,

BRER BMI.BR T ELGENEETETBICEHILIABERE.E
Bl OEHOS T ERA N,

AKHREEMICTOAEOH . BAOEHRPERMZLTICEHIZE
ECEED SN ERBITOVTHEHRIERZABEHRELTA N &
BIZOWTIHR, —RISSOWMELTHICELL.BREIBEHIZCZ VR EIHD
UNR - ASEEYVDBEHBBREICESEE NN ZA—VDEEL. BEE
NDEEOHEZH M ILSIZLEEITEGLA . EOE TEH A O W XIF
FRLTHY. EE LB TOLBETE. KA DA DEWVICKDINATRIE
FEAEGTWEE ZoND-H M AGEMDT=,
2.5 #Et oM

ARRCEFRLALGHH T IZ2ERALTEBY. 2 MICEEHIREL
TWHEVWEEDOT— 42 ALTVS. Z0EH. TRXTOT—20Hi o1
1991 MK 2017 FFETOT—RZRMICEALE. F-. A0 10075 A
Kb DE T B O ATLERF >DTLWEVWIEASK REFEDE D
EDELDENKEK A NEIAL2AKDOBRICKELEEEZE ZHFTREH
NHE5-H. 7 HF/ERIETAD 100 AL EDOEICEE L, 2 I21F.
TRTOT—AEADNAF A GG 138 hE &L=,

BERE . TIDS.HESRFWER A FEENEROIALEBEE
EZRAARDEDHIT 1991 F (DM AFE). 2004 F(PhREF). 2017 & (&
RE)DEZHOFHBEOERMZ—BRBERETILTRE LR,

GBD TIR.HRZEZUTO 7 D2ORX—NX—Y—=2av (i 5 8E)ICH T
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TWd """ (e RI—OyX . RI—OyNX . FRF7OSTHE . ()& R
/TERB.Q)ZSTUTZAYA-A)THME (I TFTI7UAh-FhEEREHME ., (5)F
TOTHME  (ODRBT7OT7-RT7OT7-A7=27#E (Y NFLUBETZ
Jhi i THE(R 1) O FITESLWTEZ25 L. EEE 0 EH o
LD TIIDSELEBEREDADOMETLTHELERO. BAHEEHRARTE
B (LOESS)ZA LWTTAYhLT,

TJDS CLEREDHEHEM . BLUFEICLIEEHDELLER NS
HIZ. 1991 A 2017 EFETD 26 EHICETI2EEOBEREZE W
EH.TIDS. & . HELV TIDS LEDXEBERRZHBALEHELT.HBE
EAETILEAVWTOANET . ETIL I CEABEHEMZAT . ET
V2 TIEGDPZH B EHLEL.ETI 3 TIEGDPIZMAT., & k1 ZF |
BEEH . BLEX BMI.BERITHE . IR ILF—HBEE. XXX B
E.ANOBE ARFLEEDE A ZRABERELE. IRTOBRIE
BIEPDIEZET o . BEESETILOSVALDRI.SEOE O
FEBEZTELE. ETILOE & % OH F ICIE Akaike's Information
Criterion (AIC)H &K U Bayesian information criterion (BIC)Z A LM =,
Ffz. MarginalR? & ConditionalR? 1, H L1z ', MarginalR? (L& & %h
ETCHBINDIDEERL. ConditionalR2 IFBEEHN R ESUFLPDED
HMAZECETILERTHAIADIDPHEBRIND . FL. B EHLEE
BELOMOE-—DBHERZ. FOHEZHBMLE-BRBEESETILTRKRD
T=o

BEAMICIER 403 ZFZA MV, pfEKO0OS ZH B ELELE.BBESE

TILIE. Tnimel /Xy —C DTN me | BB ERWTER T ZT o2,
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3. W&
3.1 1991 £ 2004 & 2017 FDE LD ZE DO H

F 2 1£.1991 F,2004 F£.2017 FOFECLOEHDFE Y B LIZ %
RE.BLIUIMLUFBRTEOHEREZRLTLS, 1991 F (21X 107 HE.
2004 £ 21X 136 HE . 2017 FIZF 137 hEOT—408EF ohnfz, AOI&
EMLEA  BERENREFVEZOH.FLUFEEE TEGAMN Iz, T2,
AOEEMN 1,000 A/km* ZB A5 B O EIEML.FLOFEFFEE
[CEMLTW=(p=0.027) HERFHWERDES I ILE GDP. BHEH
HEIEEICEMLEN . ARFLEAEDOE S . XEXFIFELE LR EFE
Mol £EFREMNERTEH BEERETFHDLEANA.BMI ETR)LF—{#
WEIEMLE BRITBEFXEELELRFELS, TIDS FHEEL

FIEBFGLBRERFEEITH D L= (p=0.044),
3.2 1991 A5 2017 EFEFTOH TIDS LER E DM i 5l &

11X.1991 EAB 2017 FETHOTIDS LEREFNDELEH R . B
A .GBD #E S EHICRLEZLDTHAS. HEA D TIDS & Mot hb,
2000 E LI IXFR A LTWVWD . FEIC.TEE7P7I0 TJIDS [F 2000 & LU &
EmLTWS, F0Mth O TIEX, TIDS FHEEWAbI MG MIZEE
FOoOTURBY. . HRHWGELLRAKTHOT -,

HEROFHEZELIN-ERZRERE. 1991 FUB—-—FLTERLLTL
.M A TIE. T RI—AY/NN-TI—AyN-FRFOF7 ITEREN
K ISTFUoTFAA-A) T 1&Td 72U AH-h AR ITE Moz, B

ot

FEFEOWHRI—OYN-EHIA—OYN-FRF7IOF7ITH, 1990 F& R/

N\

BEHMIMBEEFIETLTCLWS. BEADEBRELST VA, 2005 F& M5

\

LTS,
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3.3 TUDSELEREDRBESETIL

TIDSEEREBLEDEEZHR (K 3), TIDS. HF . BELV TIDS &&F
DXEAOHEMRIEHELELZETILITIE.TIDS EEZERLOMIC
FEELEOBMEMNR LN, TIDS OB E $h B (X[ B(£SE)=-0.092
(0.032)., p<O001]. FDEE R (F[B(£SE)=-0.134(0.022) ., p<
0.001] . TJDS EHEDXEEFROEE M R IFIB(ESE)=-0.012
(0.003). p<0.001]TH>t=,

GDP #H B ZH LLTMAIETI 2 TIX. TIDS. F . &KLY TJIDS &
EOXBEEAOBEEDRIEETIL I LIZIERLT.TIDS LERELD
MICEELEOHEENR LNz, TIDS OB FE % R (E[B(£SE)=-0.102
(0.032)., p<O001].F DEE R F[B(£SE)=-0.121(0.022) , p<
0.001]. XEMHADEE® R (F[BA(XSE)=-0.012(0.003),p<0.001]T
Hot=,

F-.GDP. EWILE AOEFE . ARASLEREDE A .HEF XK.
BER FEY BMI.BARTHE . IXILX—EHBE . XXX BELL
DIRTOEHZIVEA—)LLEETIL 3 L. TIDS LERELOMICHE
ELNEOBEELARONEZ.ETI 3 O TIDS OB FE % B (X[ B(£SE)=-
0.126 (0.031).p < 0.01]1.TJDS LE DE E % B IF[B(£SE)=-0.099
(0.032).p < 0.01]. TUDS EEDXEMH RAIEDOEE % R IF[B(£SE)=-
0.011 (0.003).p < 0.01]DFTRTHEFEE THo1=,

ETI 3 [&.AIC & BIC A& £/ &< MarginalR® & ConditionalR? A
RLRKENIEZH.ETIL1E2 FYFZEREETILEE ST,

34 HERBRFWERSIVATEBERINBREICRETEE
RARFP HEBFHNERLETEENEROEEDRZ. ThETh
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NDEHLERELOBBRERIREEESETLIZCELVT.EDHEIVE
A— LT BHLITE2THLN-EDTHS . GDP AT WVWETIEHE F E HNE
(p<0.001) . B ILEIASVETCEKERENGE Mo/ (p<0.001), F
EARSLEFEOEAATEVE CEEREMNELC(p<0.001) . BEHEHE
HARVETEEREAE N2 (p<0.05), IRILF—ft# & & BMI
FEHICEHZERLEHFHBELTLZ(p < 0.001) REEX(TE K E &g (H
BLTWE(p<0.00) AOEBE BREX SHRIHEFIERELSH
EICEHELEANDI. TIDS. E. FL TIDS ODXREFRH.BLUTRTO
RAELEHZESOCETIL(R 3, ETIL3)TIE.GDP,. &1t & BMI. &
UVXEROHAN MMOEHRLEFEHBILTERERLHELTL .,
3.5 R D TIDS LEHEDMHE M

TJDS DEREICH IIEEMNRDOEN DELZR =, 1991 F
1996 £ . 2001 4, 2006 F ,2011 & ,2016 F[(ZH(T5 TIJDS LEHF
NEEHDOHEEMBER 212K T TIDSHOBEBRRIZH TEIEEEE 4K
EHE2E B 31,1991 EMS 2017 EFETH TIDS DERERICH TS
HEDHTETLEILE L ISWEERMBMEZRLTLNS, 1991 F£ i 1999 F F
TREEBETRGHIASEN. 2000 F IR EEOHEBENEE LEGY, 2017 &
DTIDSDHDBEFZEIZH 375 E1X-0.270(95%15 38 X [ -0.382, -0.169,

P <0.001)TH-T=,

4. E X

26 FEOEBRT—2ZRA VAR R TIE.TIDS LERELOMIZH
ELEEAHDIENATEINE,TIDS AERRLEELTVWSIEE,
AEEBEORPMNLGEBRBLEBRARTCTILEOEIAARAIDOHTTH S,
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TIDS WE R EEETEIANZALELTR. BFEX . EM. . ALEDE A
DEGVYPXEZROXE LFNHEE~OEZELENEZIONS,
41 BER.RERLBR

BHAOREZBICEK SOFPERLAOHERICHIEMPEERNEL
BEENTLVE.HRXORE P A P 44 3 % LC-PUFA’Y 2SR F)L
POHEBR . OSDOREFHMBETELIIENA MO TLS, BEITDOVLTIE, W
(OADHET. A V. a—E—""HELEDEBEZPLERNIEREDT 4
EARESINTVD. F-. EMHMHM Y. A5 3% PUFAY 7iLa—)L
DR TR P ALRATFE—L OREDFERTVCERDEREDHE
EUEANERFHIATOD BHICAICOVTIE.H 1 FAOEBARANB X 5
RELEEBHAETC.BHREIXAL LC-PUFADERENRAE L L
CERLAOTLE Y XEOE SRERBRXEAETECE.BRERER
BOHs 17 b 39 SOMEEROELE. IRILF—ERE %2H
BLTHL.PUFALEYHHOERELNFREICD UL Y,

BAICEEICEENSLC-PUFALBREDEEE DANZXLFELH
OMICHESTHEHVWEVL . FL. BROVRIVF . RKEHE R P Oa/LFOBE
VMERF(CREOREOLERLEELTEY *".CFREERKOLDEH D
LC-PUFA BEMNE WIEEBELLEIIEN LMo TWVD P, F, ALY
DRHFYW THB5-EFOFLAUR—LEFBE (5-HIAA) DN E &K T DR
ENABEWVWE. BREEETIEY RERERP O S5-HIAALAN)LIE, &
EHOME LC-PUFA LRLMNBEWIEEELAED D ZEMREThTY
%,
42 BRAMERESDR

FRAHEEOENE. BEOEBUEZE DI . CAICKY . HE LS
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EFNBRICEAITIOIRESINBEZ RER YA MDA0oDEMZES SR
T REUEVAbAAOF. ORBEAMZHREL. AEZEEGL.DDORZ
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i3 -0.134 (0.022) *** -0.121 (0.022) *** -0.099 (0.032) **
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faE 0.018 (0.046)
AIC 13162.8 13147.4 12996.3
BIC 13218.4 13209.2 13119.9
Marginal R? 0.97 0.971 0.973
Conditional R? 0.023 0.026 0.18
TJDS: E#H MW B AR R27, GDP: E R £ &, BMI: K4 35 %,

AIC: Rt EHREE %, BIC: "AXFEHREE %, SE: B #

Marginal R2:

Conditional RZ:

* p <0.05, **% p<0.01, **% p<0.001

B E % R IC&D R

BEEMRESVIFLBRIZES R
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R4 BBEBEEAEDERETILIZES

FZaFO—-ILLEEREICHIFEBOBEE N R

Variable B (SE)
GDP -0.029 (0.008) ***
SR 0.415 (0.054) ***
AOEE 0.002 (0.016)
ARSLEBREDEE -0.051 (0.013) ***
KER 0.076 (0.012) ***
BEEHN 0.319 (0.138) *
IRILE—HIEE -1.066 (0.262) ***
BRE A 0.033 (0.029)
BMI -1.395 (0.153) ***
BREFHE -0.071 (0.268)
BE 0.061 (0.029) *

GDP: ERN#MEE, BMI: B EH, SE: EHEB =

*p <0.05, *** p<0.001.
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