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Relationship between Salt Intake and Dietary Habits in Patients with Type 2 Diabetes and Hypertension
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Salt restriction is important in the management of hypertension with or without diabetes. We conducted a cross-
sectional study to examine the association between dietary salt intake and dietary behavior, knowledge about
salt restriction, and social background in Japanese adult patients with type 2 diabetes (T2D) and hypertension.
We studied 200 hypertension patients with T2D (122 men and 78 women) who visited the outpatient clinic of Dia-
betes Center, Tokyo Women's Medical University Hospital from April 2014 to March 2016. A self-administered
questionnaire on eating behaviors was distributed. Random urine samples were collected at three consecutive
visits and daily salt intake was calculated using the equation by Uechi et al. Multivariable regression analysis
showed that low salt intake was significantly associated with “dietary support other than self (i.e. family)” and
“not overeating under stress” in men and “not eating fast” in women (p-values <0.05). There was no difference in
salt intake between correct and incorrect responders to questions about salt-related knowledge. In conclusion,
knowledge about food/health related to salt intake was not associated with salt intake in patients with T2D and
hypertension. Nutritional guidance and interventions aimed at reducing salt intake are urgently needed.

Key Words: type 2 diabetes, questionnaires, salt intake, dietary habits

T = W2X B L, BHARMNIBU D A 0858 158
FHPRPT 2 RIS RI IR OIARTH Y, ZOH 57.1%, P 426% & WY, F 72, 45T D 2
R LI /N LA B 2 R K IS B 65 7 & P B BIE D T IR R IR R Z DR 40% PAHMETH Y, 75T

FiCad 5. 2 BUBERIETIE, BIMED A% 5§, mEil TIRZDEEH60% FTHINT LI EPMO5NT
FERZNSMESHIED ) A7 @b 2 L3 VS IIE AR & R IR LY, S

WY TH A", VK 26 SFEEDOEIRAERE - HeFeii ’a’:’a‘ﬁc LTV WHERIFEF ICBWTYH, AHEN

&2 i F T162-8666 HRUHESHTE DX HIHT 8-1  BUR L FRBFRZE R ARG - A NRL S5k

E—mail: nakagami.dmc@twmu.ac.jp

doi: 10.24488/jtwmu.90.1_21

Copyright © 2020 Society of Tokyo Women's Medical University. This is an open access article distributed under the
terms of Creative Commons Attribution License (CC BY), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original source is properly credited.



BAL ISR EIE % 5032 ) 27 B8 AT
5. WRPEFEBIIHIRBEOF L 5T, T
DA BWTHEIEHENEZ 5g/HAWME T 5 &
IERELTHB Y, [MEHEH A 211 Cld, P EiHER
HEEMZ2 8g/H A& LTWwa", —J, k29
EEOE RN - REFRICLLE, HAAOANH
e BRI A B 108 g/H, ALY g/
HTH", LioBEMIIZIFERVERE VW
5.

O EHIZ, BEEBRENIZVWHARANIE - TH
WIREELZBETH L I2H 20D 5T, ZofkkE
L OBIMEBZTES TRV, KHFEEIL HAD
FIREIGE T kA BB 2 AT 5 LEED
HBHD, O EMGE LIRRE, JEREREIC B
%8G 3D Th v, & 2 TARIFZEL, 2 TR IR R
BRI BIT 5 RN &, £17E), AT
ik, HAEREOMEEZHONIITLEIET, B
B RICET A L2 HIE L7z,

HREFE

1. W&®

2014 4E 4 A5 2016 4 3 H £ CIT, WL TR
BERZREIRIGE v ¥ — % % LY CRERLE L
17 o 7oA BE 2 BB RIE R E D 5 b, 18k
i, #@E6PHMONEZTE Y Ale (HbAle) A%
90% L Ed L < I1ZHbAlc DEEA05% LLL, &
226 2 ARNCHRBENBEOLET D 5, ik £ 7213
BRSO, HAEZREREE Lk, Z ol
RBINCAED LW L7z 0B L7z LT,
VEB IR L 72 206 2% B5k L7z, RSO R E
PHERIFEBE DR TH o722 L5, BEEENIRT
b L < idhb sk sz 2 o IfiE 25 130/80 mmHg D 1Y
TholzbDEREMEAPIE L7z, BFk% 6 A
B REBE O T, Hfmic & AHalE, RERERIE
DR, HROEE R L% B 6 AT 244
L, A 200 44, Bk 122 44, KT8 4k
ARIFFEDMFHT G & L7,

2. BHEREE

FOREMZZRSIME SR, oIk 281
BIUCHEET 2 EZHBICowTo AR
(Appendix)” ™z FiAi L, &I L 72, AR M
X, BN ARG o I (BAER Y — X
JYARA, IEH) ZBRALI2EE 3 A UNOR
B EEE2RAET L2000 THSL. ZhET
WG SN, EYRERUCEE L - 4TE), i, 4
WSR3 2B 24 L2b 0T, 137 BB

oY, UTO6 00 THEINhTWwS, §
bbb, [AFICH M 2 FAR 2 HE & AR g
(EM No.1-3) |, [#2: 3 2 H Mo B 28 8) (X
M No.4,5) |, [EHIZ$ 2478 (R No.6-83) J,
[EFICT5E 2T (No.84-104) |, [EFIZBIT S
JFBONED2Hb ) (B No.105-127) |, BE O
[fEhh, MR & AR 3 % Jak (M No. 128-137) |
ThHs.

FEMNIH 5 5, BERREICL > T4~5
BFEICREMIL S N B NERF RETH %5, thik 50
Fe AT CIEE RRRRRE GERZH) & LTH-
7z. BIz1E, No.6 [ERMOEVWYEZHSTLEY
IS AEETHD T2 LEV 205 “»
2595 D5 OOFIPUIH LT, 1~5 FTOHK
FTaREYIR-72. No. 136 [HEHEZ WS 32 & iTxhs
5HAGDIREIZONT, HWHDE—DEATL 2
W] T, “FTIREEEZRS LT6 2 H R
TW3", “TTICAEAZES LTWw525, €9 LixD
THhHFELZ6DHRMGTH A", "1 20 HUWICEE
AWOTEIIOIATHEAEZ LI ERS>TVB, "6
PHUWICERZ KO T L) T8Iz A2 L) &
BoTwa”, "B, 6 »HUNICEEZ®KS T X9
AT 2 ZEZ X ) LB Twiw 2 ZNFiii
ITEVER AT — D OTHEFRY L, 92471, [ J,
[BECYY, TR ) e L, THERRIT) 50 T4
MO oz 2z LT 1~5 $TORTEE D
o 72 [Hdh, fERE & RIS 3 2 Ak (No. 128-
137) 1™ 9 % No. 128-132 & No. 135 i 2 W T IES
KRB L7z IEEPLRIF LA, $XTIE
BlEol i rES L Lz,

7B, No43,59 OERICHT 5 REE, Habom
RN 24T ) L CTOWAKWETH 2 2 Ln b,
MRS L. 72, No62 TH25b4w", No
64 T "MLV, No83 T "B EHNEWV
S L72AE, S-EMICBT L RS 5B
L7z

3. BRRFFR

Body mass index (BMI) 1&, AEZH5ED2HET
BL72b o (kg/m?) & L7z, MFRIVRZZROS
2R\ BT B WUE Y - BRIV I & B i B
(HEM-7111, # &0 ») Tl L7z, g s & OUR
7 LT F = VIR, KPS MY v A (Na)
EHY s (K) RIS+ VRINEmRET, £2H8)
5 Mt %% & LABOSPECTO008 (High Technologies
Clinical Analyzer, Hitachi, Tokyo) Z H\THl%E L



72, HESLARERARJE M E (estimated glomerular filtra-
tion rate : eGFR) 1%, HAEWHEFRZOTA KT 4
Yo T, M 2 LTV ER SR L 7
fE%&fH L72. HbAlc ¥, HPLC# (7 % 4 X Alc
HA-8160, 7 — 7 L A #RaU&AE, 50#F) THIE L, Na-
tional Glycohemoglobin Standardization Program
WZHERL L 7o T L 72,

WFgebiaRE, =2 2 H 22 H%) BL U3 HH
4R ICHRREZRRL NaBXLO7 L7 5=
VIR, DT L 51 X BHEHRTICED 1
HNa#RibEZHERE LHEE 1 HEEBEEZ /L
7z

1 H Na #Eilki# (mmol/H) =3 HDJR D - Na
B (mmol/L) /3MODRDF s LT F = ik
(mmol/L) x278xMj (B =1, &=0) +0.139x4E
fin ) —0.002x4E i (%) @ 2% +0127x 1k 5
(kg) —00175x £ (cm) —278.

4. HEHLIE

HHETIZETE 2 EICBWTH S M B L)
HAET B 2 LD PRENT 720, BRGNFNT L7z,
T—21%, BEHEEZOEE (%), EBMEOD S
Tt 12 -3l + B 2 (standard deviation : SD)
TR L7z 2R O P39 @ 2 13 Student’s t
test & 17\, B E A o L1212 Chi-square test
& %\ Fisher's exact test & v 7z,

BRI E T 2 AT RN EEE S
MY HHNT, F9HEEEENE (o/H) 21
B R, BERR R T, BEIRYE (M o), HHE
LX)V (B b), REoME (No.2), b lREK K
(No.D-3), A% (B a), HI7HE (No.4) %
MNVERE Lz— RG24 - 72, RIS, HE
ARG (g/H) EBRT 2 BFICH T 2178,
2N, ML b ) ICB#E L2 EHEH %
No. 1-127 o258 L7z, &KW FI2B80 % bR €
TVTHBTH >N TOREMIERE LI2E%
EENHETVE AT, HEE 1 H RN IR
DD B EMIEH 2k L7z,

AT EIFFNT I R software (version 3.1.2, R Foun-
dation for Statistical Computing, Vienna, Austria) %
v, mifilkE T p<0.05 OYEEAEE L.

5. RMmE

ARWF7EIE, R ZFERRAMEFEELZRIOK
REFFTIT o 72 CFR 28 4F 10 H 31 HAKGE, AR
T 4138 ). WREIIH LTHIREW, Kk T
FANY —DREL EIZOWTHBIL, EEIZTH

pAS

BAEf. g

7.

AHFFEIZANN Y Y FEFITH > Tirbh

#® R

1. BLAICAEHNREOERMALHEE1HE
1BIBWE (Table 1)

xR 200 446, B X O LB o R R %
Table 1 12757, AF O FIg4EHEE 59.2 1%, W FRIN HE
IR 12.3 4E, BIZBAAIE HbAlc 7.2%, DG - 91k
BRI 133/76 mmHg, BEHESEPMAREE 56.1%, FEIR
WL CICIREREEOEYHERIZNZN
56.1%, 61.9% Tdh - 7z. PEINIHTE 122 44, &P 78
ZThY, BEEEMNIRE, R Z O I RERE
SE DI RICE LI e h o 72, BERIE O HY)
WHEOHMTDPPAHESRE F7 V) U OFHER
BEETRELEL )V EERTH 2.

Wi 3 [ DK B BT B R A S & L
7odfEE 1 H EIEHEIE O &6 T 11.1+49
g/ HTHY, TBLEILIo7 (KM 10451
g/H, B 115+46 g/H, p=0179). F7-, &HE
B 6 g/HAMO HEEZZK L Tz B odE 4
134B 16.6%, 2otk 152%, B 175% THH, Ih
LBPLEI Lo (p=0.833).

2. BLAICHALEHNREOHSETREEFTEE
(Table 2)

SHRE BT B FERER, KB oEG, BT
REE, BEMRFERH, WIEATEIA 7 —DICBIT 5 BHED
DANCB LN e o 72205, KREZB L OBHEDOB
HEOEEIBETIEL ) FREICHETH - 72,

3. BABAMICL 2 BRIEHINEERF DK
(Table 3, 4)

FIREIGE LR R, EIGEE L oMK E B
T % 72D HA RN GG & 1> 72 (Table3). %
i, R HEENHWC b AREIESD RN
&N R B U 72, HEIR I o FE i 1R, 2RI,
SEE, EIOIRD, MEIREER, FEREEE W
b AHEEIGE L A ERE LB 0o 7.

WIS, BT L2178, ExXh, ML o»H
by oMz 5 HNT, SUTHHEMIE
\ZHZE R 24T - 72 (Table4). ZDkiE,
[EFICET AT IICBWTIE, BT 7o0-M
(No. 6l RO E WA B T3 %2, No. 15[ &
R FRBH A EEMS W], No. 28
(A THSRRED 720 B R B % L7220,
No.29 [FIEDORETY EICMr B0 FEL7:
D EFE LT3 ], No.30 [HW, HoOWEMET, #H



Table 1 Summary of patients’ clinical characteristics, laboratory data and salt intake stratified by sex.

Overall (N=200)  Women (N=78) Men (N=122) betvggeﬂ“sixes
Age (years) 59.2+120 59.0+12.6 59.3+1.0 0.847
Duration of diabetes (years) 123=1.0 121+9.3 125+77 0.771
Body mass index (kg/m?) 268 £6.6 271x80 266=*55 0.593
Systolic blood pressure (mmHg) 133+17 134+19 132+15 0415
Diastolic blood pressure (mmHg) 76+12 75+13 7712 0.256
HbAlc (%) 72+09 73+1.0 71+09 0.278
Creatinine (mg/dL) 0.78+0.20 065+0.13 087+0.19 <0.001
eGFR (mL/min/1.73 m?) 742177 755+18.1 733+174 0.405
Anti-hypertensive medications (%) 56.1 50.0 60.2 0.181
ARB 320 22.0 387 0.054
Calcium channel blocker 24.0 20.0 26.7 0.544
Diuretic 72 40 9.3 0.314
Anti-diabetes medications (%) 85.2 85.5 85.0 1.000
Biguanides 39.2 34.2 425 0.289
o-glucosidase inhibitor 19.6 171 212 0.576
DPP-4 inhibitor 471 34.2 55.8 0.005
Sulphonylurea 277 224 31.3 0.189
Glinide 12.2 17.1 89 0.114
GLP-1 receptor agonist 138 132 14.2 1.000
Thiazolidine 10.6 39 15.2 0.016
Insulin 354 395 327 0.356
Medications for dyslipidemia (%) 61.9 63.2 61.1 0.879
Estimated salt intake (g/day) 11.1+£49 104 +5.1 11546 0.179
Estimated salt intake less than 6 g/day (%) 16.6 15.2 175 0.833

Data are expressed as means * standard deviations or proportions.
HbAlc, hemoglobin Alc; eGFR, estimated glomerular filtration rate; ARB, angiotensin II receptor blocker; DPP-4, dipep-
tidyl peptidase 4; GLP-1, glucagon like peptide 1.

Table 2 Social and lifestyle-related characteristics of the study subjects stratified by sex.

Women (N=78) Men (N=122) p-values
Number of people living together? 1.1+08 12+12 0.796
Education, university graduates? (%) 179 474 <0.001
Current smoker? (%) 11.9 321 0.002
Nightshift worker? (%) 135 15.0 1.000
Sleep length® (hours/day) 6012 63+1.0 0.081
Walking speed® (%) 0.440
Very fast 2.7 59
Fast 284 235
Normal 43.2 52.1
Slow 23.0 15.1
Very slow 27 34
Stage of behavior change for low salt intake?” (%) 0.838
Indifference period 176 22.1
Interest period 10.3 10.6
Preparation period 13.2 9.6
Execution period 59 8.7
Maintenance period 52.9 49.0

Data are expressed as means *+ standard deviations or proportions.
1) Q-a in questionnaire, 2) Q-b in questionnaire, 3) Q-c in questionnaires, 4) Q-No. 2 in questionnaire,
5) Q-No. 3 in questionnaire, 6) Q-No. 6 in questionnaire, 7) Q-No. 136 in questionnaire.



Table 3 Univariable linear regression analysis for salt intake (1 g/day).

Women Men
Independent variables
Beta SE p-values Beta SE p-values
Duration of diabetes (1 year) 0.1583 0.083 0.063 0.017 0.083 0.843
Smoking status! 0.110 0.831 0.895 0.165 0493 0.738
Education level? -0.739 0.741 0.323 -0.199 0418 0.636
Night shift work level® 1.399 2.710 0.608 0.906 0.945 0.340
Sleep length (hours/day)? -0.596 0.546 0.279 0.004 0446 0.993
Number of people living together? 0.146 0.891 0.870 0.349 0.363 0.338
Walking speed® 1.642 0.716 0.025 1.197 0527 0.025

SE, standard error.

1) Q-c, smoking status is classified as never smokers, past smokers, current smokers who smoke less than 20 cig-
arettes and current smokers who smoke more than 20 cigarettes.

2) Q-b, education level is classified as junior high school, high school, junior college, and upper university.

3) Q-No. 1-2, night shift work level is classified as yes (more
monthly), and none.

4) Q-No. 1-3.

5) Q-a.

than 3 times a week), sometimes (more than 2 times

6) Q-No. 4, walking speed is classified as very fast, fast, normal, slow, and very slow.

Table 4 Questionnaire related to increased salt intake (1 g/da

y) in univariable linear regression analysis.

Independent variables

Women Men

No. Questions

Beta SE p-values Beta SE p-values

Dietary behavior
6 I do grocery shopping by myself. (Never — always)

15 I don’t know that food has a nutrition label. (versus
knows)

18 I don't know that sodium on the nutrition label is
salt. (versus knows)

28 How many times a week did you cook dinner for
yourself and your family? (0 times — over 7 times)

29 I plan what to eat for dinner at breakfast. (Never —
always)

30 I plan what to eat the next day during the day or at
night. (Never — always)

31 How often do you cook and keep what you eat for a
day or longer? (Never — always)

52 How many times per week do you eat instant dishes
(instant ramen, instant miso soup, etc) ? (0 times —
over 7 times)

68 I tend to eat in a hurry. (Never — always)

Way of thinking about meal

90 I start eating when I have concerns (when I am un-
easy). (Rarely not — always)

92 I tend to eat when I am nervous. (Rarely — always)

94 I try to calm myself by eating when I am nervous.

(Rarely — always)

104 Even if I am not hungry, I may eat (overeat). (Rarely
— always)

0.989 0.315 0.002
-3.236 1.441 0.027

3.227 1.505 0.036

0.858 0.341 0.014

1.125 0.548 0.045

1.383 0.659 0.041

1.353 0.663 0.046

0.902 0452 0.049

1.540 0.648 0.020

1.254 0.630 0.049

2.166 0.780 0.007
3113 1427 0.032

1.867 0.894 0.039
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Table 5 Questionnaires related to increased salt intake (1 g/day) in multivariable liner regression analysis after ad-

justed for waling speed.

Independent variables

Women Men

No. Questions

Beta SE p-values Beta SE p-values

Dietary behavior

6 I do grocery shopping by myself. (Never — always)

15 I don't know that food has a nutrition label. (versus
knows)

28 How many times a week did you cook dinner for
yourself and your family? (0 times — over 7 times)

29 I plan what to eat for dinner at breakfast. (Never
— always)

68 I tend to eat in a hurry. (Never — always)

Way of thinking about meal

92 I try to calm myself by eating when I am nervous.
(Rarely not — always)

0.985 0.304 0.002
-3.159 1.404 0.027

0.927 0.329 0.006

1.171 0.527 0.031

1.305 0.628 0.042

1.808 0.832 0.032

Table 6 Percentage of correct answers to questions related to “knowledge about salt” by sex.

No. Questions Women Men p-values®
No. 128 Salt content by food (all respondents) 19.2 8.1 0.028
No. 129 Are low-salt containing foods healthier than high- 61.5 61.0 1.000
salt containing foods?

No. 130 Foods rich in fruit and vegetables and low in salt 78.2 76.3 0.863
will prevent high blood pressure.

No. 131 Target salt intake in Japanese. 62.2 56.6 0.544

No. 132 Achievement rate of target salt intake value in 68.9 68.4 1.000
Japanese.

No. 135 Diseases related to high salt intake (all respon- 2.6 24 1.000
dents)

* . Difference between men and women.
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