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Lifestyles and other risk factors related to the regional differences in

NS

stroke mortality in Nagano Prefecture

Makoto KoBAYASHI

Abstract

Objectives: The purpose of this study was to examine the effects of lifestyles and other known risk
factors, considering socio economic status and medical resources, on the regional differences in stroke
mortality in Nagano Prefecture; and to utilize the findings for the control measures against stroke.
Methods: The study design was an ecological study with 11 public health centers (PHC) in Nagano
Prefecture. The associations between stroke mortality and selected factors were examined by a multiple
linear regression analysis, where the dependent variable was the EBSMR (empirical Bayes estimate of
standardized mortality ratio) of stroke in each PHC district; and the main independent variables were the
indices of cardiovascular diseases in Health Japan 21 (2nd ed.). The independent variables also included
health care resources and socioeconomic factors to adjust for the potential confounding effects of them.
Results: In males, EBSMR of stroke was higher in the PHC district with lower participation rate of
specific health examination and lower general hospital bed capacity. In females, EBSMR of stroke was
higher in the PHC district with higher salt intake.

Conclusion: Health care interventions in males and salt reduction in females could be important to

narrow the regional differences in stroke mortality in Nagano Prefecture.

keywords: health disparities, Health and Nutrition Survey, stroke, Nagano, EBSMR
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life among community-dwelling dependent elderly individuals

Naoko MORISAKI

Abstract

Aim: The purpose of this study was to evaluate oral function and oral environment among community-
dwelling dependent elderly individuals. Furthermore, we examine the relationship between their oral
health status and the health-related quality of life (HRQOL).

Methods: The subjects were 225 community-dwelling dependent elderly individuals. The main
assessment items were HRQOL using SF-8, dysphagia risk using DRACE, tongue pressure, lip closing
force, and total number of oral bacteria. We determined the correlation coefficients among each sub-
score of SF-8 and each score regarding oral health. Then, we conducted multiple regression analysis.
Results: The DRACE score were significantly correlated with all of SF-8 sub-areas in correlation
coefficients. Meanwhile, there were no significant associations between DRACE score and the other
assessment of oral health. In multiple regression analyses, MH (mental health) and SF (social function)
as sub-scores of SF-8, revealed significant relationships with dysphagia risks.

Conclusions: The findings indicated that the risk of dysphagia was significantly related to the HRQOL
among community-dwelling dependent elderly individuals. Furthermore, the results of multiple
regression analyses showed that the risk of dysphagia was related to the QOL regarding mental health.

keywords: community-dwelling dependent elderly persons, oral function, risk of dysphagia, bacterial in
the oral cavity, health-related QOL
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Community diagnosis and evaluation of health and nutrition policy
utilizing the 2011 Kumamoto prefecture Health and Nutrition Survey:
Differences in the distribution of 1-day or mean of 2-day (short-term)

and usual energy and nutrient intake in a population

Yumi NAKAGAWA

Abstract

Objective: We examined the differences in the distributions of 1-day or mean of 2-day (short-term) and
usual energy and nutrient intake in a population.

Methods: We collected data from semi-weighed dietary records from 2-nonconsecutive days completed
by 692 (303 men, 389 women) subjects aged > 18 years who participated in the 2011 Kumamoto
Prefecture Health and Nutrition Survey.

The distributions of usual intake of energy and 12 nutrients were estimated using the Best-Power method
with the power exponent and ratio of intra- and inter-individual variances to normalize the original
distribution. Differences were compared between the distributions of short-term and usual intake using
the shape, skewness, ratio of standard deviation, and proportion consuming less than the reference
values.

Results: The 1-day intake distribution skewness was larger than that of usual intake, 10 for men and
12 for women for 13 nutrients. 1-day intake was positively skewed. The short-term intake ratio of the
standard deviation was larger than the usual intake for all of the nutrients. The differences in the ratio
below the reference values between short-term and usual intake were related to the ratio of intra- and
inter-individual variances and the skewness of the distribution in the border, 50th percentile in the
approximate normal distribution, and 50th to 70th percentiles in the positively skewed distribution.
Conclusion: The differences in the distributions of short-term and usual intake were related to the
distribution shape and the ratio of intra- and inter-individual variances.

keywords: Health and Nutrition Survey, Best-Power method, usual intake, normal distribution, 50th
percentile
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Measurement of chemical compounds in indoor and outdoor air in

Chiba City using diffusive sampling devices

Hironari SAKAMOTO

Abstract

Objective: Characterization of indoor air quality (IAQ) in Chiba City was assessed by measuring various
chemical compounds including unregulated pollutants by using four types of diffusive samplers.
Methods: Gaseous chemical compounds such as carbonyls, volatile organic compounds (VOCs), acid
gases, basic gases, and ozone were measured in indoor and outdoor air of 50 houses throughout Chiba
City in winter and summer. Four kinds of diffusive samplers were used in this study. In order to validate
the accuracy of the method, these diffusive sampling methods were compared with the autoanalyzers in
the Chiba City’s Air Monitoring Station (AMS).

Results: Almost all compounds in indoor air were present at higher levels in summer than in winter,
however, the nitrogen dioxide concentrations in indoor air particularly increased only during winter.
The compound with highest concentration in indoor air was p-dichlorobenzene, with recorded levels
of 13000 xg/m? in summer and 1100 £g/m? in winter. The ozone concentrations measured using the
DSD-BPE/DNPH method agreed reasonably well with the mean concentrations measured by the ozone
autoanalyzer in AMS. However, in the case of nitrogen dioxide, the concentrations measured by DSD-
TEA method tended to be higher than those by autoanalyzer in AMS.

Conclusions: Diffusive samplers are small and lightweight and do not require a power source, hence, it
was possible to obtain a large number of air samples via mail from throughout Chiba City.

keywords: Indoor air Quality, Diffusive sampling device, VOCs, ozone, nitrogen dioxide
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AL E D7) v TR ol T v
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DSD-BPE/DNPHIZ Y A F VALK F Y F/7 € F= b
VIVIRE B T HBHPLCIZ X ), VOC-SDIE —Hitfk
BHTEHMHGCMSIZ X ), DSD-TEA, DSD-NH;id#f
KTHERBAFT >y 7a< b 7571280, ZRENGH
AT 7.

2. BY T —DOIREE
DSD-BPE/DNPH }2 (’\DSD-TEA % K &5 Y i Fi B A0
ERICHEEL, VRO BAL% 3 024K R 4E %

fTotz. ZoHPitis, HBMEZRONEME OLLiR%
7o 7:. 723, DSD-BPE/DNPH i 4 3 i 13 52 B 12

KH7244.6 mL/min [1] Z2fEHL, V26 ¥Y V-
2T VT FAOEHRGRE%0.84[3] & L7z, 7z, DSD-
TEADERE L, IHAREA T2 O BRI LB
T5EWH T LT A0FEHZHWTERD7258.1 mL/min
2RI L 72

III. BREZEE

1. ENEREOREHE

B R B O EME % Table 112787
ARIVAT VT FIILAFEID EFICBVTRENRE
PEEINCH Y, EAETFEE, WHODO I A FI 4 »
fii (100 pg/m?) ##@BL-ETE, £FTOH, EF
T1RATHo-7. TENTUTE FIZLE - BRICBIT
LIRNEESAICKE R EZR I Lo 2h, AFTH
BEOFEEHVER SN, 14 FI4 /i (48 png/md)
R LEEE, AFET2H, EETOHRTH- 7.
NYEVREFRIY HEABIZBWTREMNBRESRRE
WA H » 72 72, AF - BFELDHIC/0 (BN
WREERAVERE) DR E L, AR OBERK &

Mofz BREIIGMEME (3 pg/md) WML R, 4
FTOF, HFET4FThHo7.

NG YrauaRyEUAFEL ) EFICBWTRNE
FEAEWEINCH ), HA K4 M (240 pg/m?) %
Wil L2z ESE, AFT2H, BEFETS5ATho7z. I
2, BEFICBWT, NEMEHO R CTRERETH S
13000 pg/m3DEED B o 72, F7z, AT L EFR
JERNZIEDOHIBIADH 0, ZE % [ 3B B R A5 0
A~ ORER,SHELL TWELEEZ NS,

TRMEEFRIIEFE L) BLAFIIBCCTRNREDKE
RN D S D, BRBESLMEAE (115 pg/m3) %L
AR, AFETH, HETOFTHo72. TOLFE
DAL FZ OISR ELLEFEG LT & #
A5,

FUNL, AT BEELIEN I BINO T A
BETHY, BHNREILFELINSEFOBEP- 7.
ZhE, BFEIIBLTHRAEIHT Y, HROmAED
WinL7z7zotEZzo6h5.

2. BV > 75 —DIREE
DSD-BPE/DNPHIZ DT, FEBRIIZR & 7o 4l 4 R B
44.6 mL/min% JH 72356, BB L2 BB E S & [k
OFERMPES NIz (Fig. 1).

DSD-TEAIZ D Wi, FHEICHiEEZIT> 72 v 7
F—BDINT Y FIEIEFIN S o720, —H BT
TOWEME L ) KIFIZH L 225603572, —WBILE
FoOWBELLIZZONED, FHHEIZOWTIE T 2
T\, 2O, DSD-TEAIZDOWTIE, KRAEEL X
VTCIE 7 HEo#GY > 7)) v IR RETH S T L ash
noi.

Table 1 Concentrations of major compounds in indoor and outdoor air of 50 houses in Chiba City (ug/m?3).

compounds Indoor air Outdoor air

winter summer winter summer

mean median max. mean median max. mean median max. mean median max.
formaldehyde 12.0 10.0 50.2 29.0 23.2 120.0 1.7 1.6 2.9 3.3 3.2 20.0
acetaldehyde 16.0 13.0 55.4 13.0 11.0 44.2 1.6 15 3.7 2.3 2.3 5.3
acetone 14.0 12.0 81.0 114 8.7 77.0 4.6 4.4 9.4 2.4 2.0 8.5
ethyl acetate 2.5 2.0 11.0 8.9 0.0 220.0 1.3 0.4 8.5 0.6 0.0 23.1
benzene 2.1 1.8 11.0 1.3 0.9 5.4 1.6 1.5 44 1.2 0.8 5.6
nonane 8.2 0.8 79.1 6.6 0.0 130.0 0.7 0.6 2.9 0.2 0.0 2.5
ethylbenzene 3.6 2.8 114 3.0 2.3 17.2 2.3 1.7 23.0 14 1.3 4.0
xylene 7.3 4.1 37.0 6.9 4.3 80.0 2.8 2.5 17.0 2.1 1.6 7.9
a -pinene 7.8 1.6 160.0 17.2 4.1 260.0 0.1 0.0 1.1 0.5 0.0 7.9
d-limonene 180 9.8 9.1 16.0 9.7 91.0 0.3 0.0 2.3 0.1 0.0 3.1
p-dichlorobenzene  50.0 14 1100.0 330.0 4.0 13000.0 0.4 0.0 5.8 7.5 1.4 200.0
formic acid 46.0  20.0 180.0 23.0 22.0 68.0 9.0 7.7 39.3 13.0 12.1 23.0
nitrogen dioxide 250.0 110.0 980.0 11.0 9.3 39.3 30.0 26.4 84.0 11.0 11.0 314
sulfur dioxide 24 0.7 21.0 0.9 0.7 5.9 3.1 1.6 28.0 1.7 0.8 13.0
ammonia 14.0 15.0 29.0 39.0 31.0 120.0 8.2 8.8 21.0 10.1 9.8 27.0
ozone 1.2 1.0 2.7 6.3 5.3 20.2 33.1 34.0 60.3 21.0 18.4 59.0
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=0.948 x
yR=0.966 [1] Uchiyama S, et al. A diffusive sampling device for
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o

simultaneous determination of ozone and carbonyls.
Anal Chim Acta. 2011;691(1-2):119-124.
& [2] Yamada T, et al. A diffusive sampling device for

(2}
o

Oq measurement of ammonia in air. Atmos Environ.
2012;54:629-633.
[3] Uchiyama S, et al. Improved Measurement of Ozone

autoanalyzer, pg/m?

&

and Carbonyls Using a Dual-Bed Sampling Cartridge

Containing trans-1,2-Bis(2-pyridyl)ethylene and

0 3'0 6I0 9'0 120 2,4-Dinitrophenylhydrazine-Impregnated Silica. Anal
DSD-BPE/DNPH, pg/m? Chem. 2009;81:6552-6557.

Fig. 1 Relationship between an autoanalyzer and
DSD-BPE/DNPH method
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Identification of N-nitrosodimethylamine precursor using

UHPLC/TOF-MS and investigation of its formation control in water

Treatment Process

Takuji IwamoTo

Abstract

Objective: N-nitrosodimethylamine (NDMA), which is a probable human carcinogen, is known as
a disinfection byproduct during ozonation and chloramination. It is important to investigate NDMA
precursor because of the increase of NDMA concentration in treated water in water supply system. In
this study, an unknown NDMA precursor was identified, which highly contributed for NDMA production
in the Yodo River basin. Control of NDMA formation from the identified precursor was also investigated
in water treatment process.

Methods: An unknown NDMA precursor was identified using UHPLC/TOF-MS. NDMA formation from
the identified precursor was also investigated in a lab-scale chlorination and ozonation at pH 6-8.
Results: The NDMA precursor identified was 1,1,5,5-tetramethylcarbohydrazide (TMCH). The
maximum of NDMA molar formation yield from TMCH upon ozonation was 130-137 % and was higher
than those from other NDMA precursors in the Yodo River basin. However, NDMA was hardly formed
from TMCH upon ozonation after chlorination. The NDMA molar formation yields in the sequential
chlorination and ozonation process were less than around 1/20 in comparison with those in ozonation
alone.

Conclusion: The sequential chlorination and ozonation process was an effective treatment to control
NDMA formation from the identified TMCH-containing water.

keywords: N-nitrosodimethylamine (NDMA), 1,1,5,5-Tetramethylcarbohydrazide (TMCH), Ozonation,
Chlorination, Disinfection byproduct

Supervisors: Mari Asami, Koji Kosaka

I. BM

N-=Zra VI AF V7 I (NDMA) (3 EBEAHS AW
REBATIEIZN—F2A ( NI LTBZ S FEMRA
W23 %) s h, HFAYEREE Tl ERKT oA
4 K¥54 Uik L7100 ng/LA5, HAENTIRKEKZL
HAEOFREIHEE I E ST, HAEfEE L T100 ng/LA°
EDHLNTWD,

NDMAIZ, KiEBIZBWTZ a5 I VLHEBIUF Y
YRIZ X o TR T AIHERARY T, KR TR

RIHE - WAITHL NIRRT BRIEEIETR)

TR E R LT B KT E DA AR S
TWwh. 2O/, NDMADOKIRIZ X Z OwiERYE %
R L, EEOERZNS 2 EPEETHL. hET
W, NSRBI B B ERGO EiCATES S
TARMLERS; DWLFR K > & WX ABE IEH TH 44N F 9
AFLYER (LI-YVAF VLI ANMNYF) (HDMS),
LLII-F b AF V44 (AF LY IpT =L V)
T IHNNT K (TMDS) ZNDMARIEKYE & LCHH
EL7Z (1] LAL, BIKROEFKZIZBHNTINS
DR E A & HER X L5 NDMAA A~ D %5 133.1~
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257 % T, MOFERWEMDH B Z EHRE SNz AKBf
22 ClE, H I E ONDMAR]SRY)E % 8 e diifk 7 o<
b7 7 7 RATHE RV 347 EE (UHPLC/ TOF-MS) 12
IO FZEL, ZonuibRYE % M v CTNDMA® A i % )
H§ B MBEEICOWTHETAZ L L.

II. REB&FG&

1. NDMARIEE#EDEE

TR X )KL 72NDMAA: S hE D s T 7k ZHPLC
THmE L, RIFEDONDMAR M E A& T TV 55
Wiz [2] 122w CUHPLC/TOF-MS% JH W T L 7-.
[ % (&, UHPLC/ TOF-MS® #& %12 2 T, UHPLC/
MS/MS3 & O'NMRO#EH[2] & P THERE L 72

2. NDMARIEED&ET

Y3, 4V Y BRI X 5 NDMAD A B 3] 52 Bk
i, msr (pH 6 ~8) & kN4 (pHA BT !
pH7.3~75) T, 20CICIMA L CTIro72 (m=2). I
SR FEBRITIFE AR S T WK O B TR
K (TOC1.2mg C/L) 121,1,55-7 h A F IV A VKR K
7Y F (TMCH) ®&BRIEZ100 pg/L, ) ¥ Wikl
W% 5mME 25 X IR (k) L, Zoft#R
7K20 mLIZHR} U CHESFETEAS2.5 mg/LT30 40, 4V~
EAZ0.85 mg/LTL10 RS S &7z, Fnl45 g kix
[ Bk D Be 45 TL B K ICTMCH % 100 pg/LE 72 5 X 9 12k
L 72 30Kk 850 mLIZ xf L CHi ¥ A 2.5 mg/L T30
S (AT RS0 mLERIL), &V B (F ViR
5g/Nmd, 7%V ¥ # ZAH#0.5 L/min) 105 %47 - 72,
WINOEBRTH A+ VO ADYE L g L7

III. %53

1. NDMARIERME DEE

UHPLC/MS/MS7> & 1% & 7172 NDMAF] Bk ) & o ] B
SV E SN2 — 7 15k [2] #2612, UHPLC/TOF-
MSTHHT L, m/z 147.1245% 239.1493D ¥ — 7 |2 D \»
T % L7z, 5 FRofEEi3@C, H, NOTEE HA
TWwWb I, OREEEROFIEIME L GO IV
BnZkaGME L OQO5M%M23 O idm/z
147.12450 ¥ — 7 TKFZ M IAE DO CH N, 02 & LT

FIFoh7z (FEREL EHEMEDZ © 0.1 mDa). S D729,

m/z 14712450 A& R A MET5 2 & & L7z, GHUN,
ODERMESRMN IV AF VT I VHEHL, FOH
WRBIINAEH B L (NN AFLVE T Y3
), HARMbSEWEEwebTHRE L7z, #H, TMCH
DHEENT:, TOE—IDTITAY M F DB
TMCHO W BEEA T W &% 2 S 7z, TMCHO A ik
#4303 F 2 UHPLC/TOR-MSTHHT L, FRHF5IFRH &
RAANRY PIUH—F L7270, m/z 14612450 ¥ — 7
¥, TMCHE [AlsE L7z, %72, UHPLC/MS/MS, NMR

& 0zonation
Sequential chlorination and ozonation process

80
60
40

N
o

NDMA molar formation yield (%)

o

pH6 pH7 pH8

K1 ESRXERICET 24V ABELCER, £VVE
KB & ANDMAEILE s

DFGR[2] 225 bR L 7.

2. NDMA4RMHLEDET

[\ REBRICTH YV VB E R, VBRI
g Ei7-72 (K1), pH6 ~8IZBIF L4V VLHD
Wity ONDMAE V2 #1313130~137% TpHIC & % 3%
BREL Bh ol 72, TMCHOE VAR IZFHDMS
RTMDSOZN L) bEHh o7z TSR LTHEE, +
Vv B R AL ONDMAE )V 28 i 3 13pH 6, 7 TO %,
pH8 T7.0% &, FV VALFL L I35 %1 /20 LF
WHIc &7z, F72, PRRERERICB TS
F Y BRI CNDMAD A 2 4 5 2 LT E
7z, HEFEMHIZITMCH % 94~100% 4% % %%, NDMA
RER Lol OO, WEFELMEGZO LV V0L
TNDMAD R L e dro/zdb D EZ S5NS.

V. &

UHPLC/TOF-MS® 53477 % & NDMAZE B fig 0 75\ T K
& F N ANDMART B E A TMCHE M E T 5 2 & 28
T&7:. F72, TMCHIZA V VLIIC & 5 TEMZEHE
T130~137% ONDMAZ A % 28, i, +V V&
WL 24T 5 Z & TV VMBI 1 /2000 F I3 T
X2 EWbholz. ZhE), TMCHE D EKT 5
NDMAD I IZIEE, VY BRI AERTH 5
Z k&R L7. TMCHIL, k%L comLicfibns
HALBEIEFAD [2] TH Y, KIETOILSYE OB FE R L
VEETHLELEEZONS.
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