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Effect of water and nutrition management system based on Internet of Things (IoT) technology in hemodialysis patients Wu Lifen ,
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College, Jinhua 321000, China

Abstract: Objective To verify the effect of IoT technology based management system on water and nutrition management in mainte-
nance hemodialysis (MHD) patients. Methods A total of 102 MHD patients were divided into two groups according to their dialysis
date, with 51 cases in each group. The control group was given routine management, while the experimental group received mana-
gement by utilizing an 10T based management system. The effect was evaluated 6 months after the intervention. Results The total
scores of the Renal Adherence Attitudes Questionnaire and the Renal Adherence Behavior Questionnaire, mid-arm muscle circum-
ference, serum albumin and hemoglobin were significantly higher, whereas interdialysis weight gain (IDWG), percentage of 1D-
WG, and score of Modified Quantitative Subjective Global Assessment of Nutrition were significantly lower in the experimental
group compared with the control group (P < 0. 05, P <C0. 01). Conclusion The IoT based management system can enhance
compliance of MHD patients with diet and fluid intake, thus to improve management effect and relevant nutritional indicators.
dietary behavior; compliance; Internet of things; dietary

Key words: maintenance hemodialysis; management system;

management

4 BR 18 M B R (Chronic Kidney Disease,
CKD) B B AE T+ i, K E 18 & LU b1y /B 35 i i
1.195 42, 4 4% PE 1 % % #f (Maintenance Hemo-
dialysis, MHD) J& 2K W1 B I 85 19 = 22 3 A
SPFB., MHD BEEHPW CHEERRIFNEA =
G AT FVE FROIR A 3 E Y A B T FE IR AN RORE RE
MHD 5 i A7 . P Scilik 38 . 3 B MHD
BEEREAREERN 0N ~T0%. KEERAR
H5REHARNE I R AAR AR E2ZAH XK W
MHD B#HKZ AT B, B 55 NGk & ut #E42
BAEMAT R BEEAS BEAR M & R, #k i 2 2
H A8 B (5 BB R R il MHD B35 ROk iR & B,
KA ORI App HEAT B 3% T ] ) 04 R O
LB R PR RE R I T H s R B R A
R BB B 8OR B RS 40 1k G 7245 B X Bk, AR
PREIZ T 2018 4F FF 45 AIF ¢ 56T W 3¢ I B R 1 7K 3 B

PE# BAL W7 VLK 25 IR 2 B B 4 1 BS B IV o Ak Pl G VL 4 4B
321000)

R 2F 2 AR, FEHEL303719503@qq. com

BERFIRE - W48 B2 24 DA B R 5 H B & UF R TH (2019PY086) 5
2018 4B & e M BHB R WF9Y 5 25 5 H (2018-03-014) 5 [ 58 52 i 7 7Y
LR(ZL 201820711621, 4) s AP F AR R B 74 5687661)

Wk 2021 - 03 - 2534812021 - 05 - 10

BREMAZ(FPHRERRLGOY XSRS R Y
16 P 2 AR S AR B ROK VIRE A B R AR OB R
SEER TR A AL K SO SR L T 2019 AR
N T MHD S5 H 8 UOoK R & 8, IS i &
A A,
1 B{HEHRE
11 — ekt Ao IR A B B 40 2R 25 0L s Ik o
(2018-164-001) , £ HL 2019 4F 6 A = 2020 4F 3 A T4
BT A AR I B I A oL B 4T MHD 19 107 6l 2
BENWITEX G . PARRE AR =18 & s 2 BT R
ST=3 N H BN 3 /4 b/ AR AL Al
HRBETFHL. A D S fE R ), A IE R IWERE T A 1
HARBIEFRSHWE; ABESINAVI . HEBRIRME fF
B EERE eE ROl & A 0 i e L R A
FIEEAFAE . Hop R — | = RATIMRGE TR 53 B R
A3 RN REZE L JE 00 S B AT Y 54 1 B E 4
L, XPHRAE 1 B e 1 B R AT R R AR s AR
M 3 PR AR L ERPATIR . RAPIAH S 51 658 1%
T, PILLRE — OB ER, L3 1,
1.2 Kk
1.2.1 THHE

X H T AR T AR R R AT
WS, JHAE R 24 h B X B B i



PR 2R 2021 4F 10 A4 36 &4 20

B AT )L AL 24 h PR A W B AR 1) el
2 AT 1 S COREAE L IR 5 R AT — X — Y

o« 27 o

wERS. W
W,

SEYLA A B R AT I A B, LR

R WHBRE BRI L

qnl s 4 51 () A % Hr B[] SCAR R BE (D R (i)
} Ui X (., xts) (H,xts) /WNEUT e K FEIRG B mIEER BT EREM Hii
XE4 51 26 25 45.43410.70 51.27+18.54 3 40 8 6 3 27 12 3
Mg 51 28 23 44.90710.02 49.8874-23.01 4 38 9 7 2 29 9 4
gt X2=0.157 t=—0.258 t=—0.336 Z=—0.023 X?=0.923

P 0. 692 0.797 0.737 0. 982 0.921

et ORI T L NG IR N N J 0K i N N S

1.2.1.1 FHAEEETAERRE ZEMRSEHE N2 NERWN 255 HNFH.BANFEES 1~5 5,

PERRPE L . O 1 60 35 5 RE K AR AR e B W FE .
il RE K AR R BE B W R S e & R B IR
%%, QM TS B Em App. EY 5 App. EUE .
B App BUE W T IR 55 #% E A  A% 8 9T 45 fek e
O, AR R A H AN RS,
SHEBAMEBY R M E, W EE. ¥ g —m
fRRH E . 5 25 A Rk B b Ea Y
FOM RS AL A 400 RFEY . R RK
LIS T i R NS B S R R R SN L,
i A28 5 0 %5 . B9 5 App 7] B i
YRR B B RO A AT T A R B
W, BHARS TAERE, WHE 1,

HighE
e g _—
Ziiggj spze | BE #iEE | wesp | EFfao
g bop | BEER | RS2 EE R

B1 EHASIFRERER

1.2.1.2 EHAGHNH  OKBATFIE 28
KA B REE WAL 1A IF F 8B H I App; BoR R
HRFED 4 24 hEHIZRS . OB BRI
E 13 4 FF 30 20 2% 5 8 i App E#2. A TE App
A ARG S EH ARG
Lo AR EEANEANRERE EAR A LR,
KA E R, OB E MW R A fEK
WK . KTy a8 =g Eawm LRE,
BY R A LG E App, &YW A4 KT shik £, % i
BEFAEN., OREREREZE N LIREA S
5 fi R B AT He L BE I T R . @ BE RS A
CEM S B W, o] Lt A B YA i,
A 100 7% B Y45 Ao B Bl E 7 AT DL E
R, ©EF P LR E 5 App &R
MEBRE L H IR N B E App N, B
K HBRREFEREEK <. 0 kg™, WIARTE B AR
B A7 Pk & T T4 .

1.2.2 Mm%k FFHaikTH e NHEENRT
wEEbS . O EMRME. R B R SN & B i
TG MR RN B RN S E R AT

BT 25~125 43, AP RG0S SR IR RN
PEAS BB AE  A7 O B 3R A B R TR AT O B
R RAE MR )Z . O FR R e 5 A R
IR, MR 3G I A AR UGB M TR BT S IR
75 AT A5 R AR BT B 25 (. IR BT K R =R
BomfE/ TR E X 100%., THREHRFEEERE.
THAE AT 4 J& 0 E B E M T AR5 4 8- ¥E.
Q@EFROL . W& FE LR A 208 A e
KM E EMEE S B IR % (Modified Quantitative
Subjective Global Assessment of Nutrition, MQS-
GA I A E R 0L IZ R R 7 AR,
BAERVED N 1~5 70 45505 7~35 40 15 50
1.2.3 Sil2erik SR SPSS19. 0 8k k17 B s
AOEE AT ¢ R X ORI B RAS B0, AR B0 K HE o« =
0.05,

2 #£R
2.1 PR T HURT G IR E RS B 517 0155 L
WL 2,
Fz2 MATHRIEKEKNEE 517 855
Sy.x ks
aE TH
25 % . - - "
I R T 6 ~H T i i 6 4~ H
XHHRZH 51 64.1747.38 77.15+8.92  66.259.21 78.70+12.42
WEELL 51 61.8048.87 96.52414.9  64.49+9.52 91.43+15.57
t —1. 468 7.961 0.951 4. 462
P 0.145 0. 000 0. 344 0. 000
2.2 PRATHURT G EFAHCIER LR Wk 3,

3 itig

3.1 EHARZG N A M TR & MHD 85 oKk ik
BARME R 2 45500 IR AL H B R IR O S
JES AT PP 3 T IR AL (3 P<20. 01) , $27R i}
A B AR G0 RE B O HOK RO B O
B BRI - (D 5 T W 10 ) B AR B R ST A A R A T
EGE . HRLAY 24 b [0 BTRE 37 o 5 WS IR FR A% 5305
S5O, BB RE I R AT £ A AR L LR il
BE FRIMEI B B Y S ik A RE R A
H A e B O xR A R TR AR A AR



. 28 .

G AT B ERAEZ RGN AT WA A H i, 4 H
PR A R R R AR R R )
WA BEY R AL, RGERI ] 2 AR T (i
PE. QZEHAG MR, Z ARG E 2N MHD
BE RSy KB IR B Bt W B s MHD BE Y
MR AT B3 T B2 47 3 App . 4 S8 5 Yl 1 O

R3O DTS B IR A SR AR LR

Journal of Nursing Science Oct. 2021 Vol. 36 No. 20

ATDABERT #EAT W B, O A4 fk. 24 h [l BTk g
VPl EAR T i AH PP Al AR AR S i iC A2 B B
LML, AR A BRG0S0 A 9
I8 S 8 BEZK AR AR RE B W) FF I U AR O B S 25 R 40
RS AL 5 AT BB W B R o3, S BKG 40 1k 1 K o K
B,

T *s

Fisf ] AR FIEC R EIE (kg) ERBEIEMNR) MQSGAG) LEMLE (cm) HEM(g/L) MAEH (g/L)
9 i XA 51 3.5240. 81 4.8341.67 17.4742.40 22.514+1.11 36.55+2.13 100.80+5.92
WMELLH 51 3.48+0.83 4.91+1. 64 17.524+2.78 22.64+1.20 36.50+2.04 101.03+5.58

t —0.229 0. 245 —0.114 0.537 0.118 0. 206

P 0. 820 0. 807 0.909 0.592 0. 906 0. 837
w6 MNH XA 51 3.0540. 66 4,304+1.75 14.25+2.16 23.65+1.37 37.59+1.83 103.9046.13
WMEEH 51 2.6640.45 3.4240. 84 9.11+1.36 24.35+1.53 39.33+2.18 106.54+6.13

t —3.482 —3.208 14. 346 —2.441 —4.374 2.178

P 0.001 0.002 0. 000 0.016 0. 000 0.032

3.2 EHARGWNA BT MHD 85 S Ko &
BREM R 3R, TH 6 NHJE, WAL MK T
W F 5 R 5 K 36 MQSGA 143 i 351K 3 i
2R bR WURRL L P8R P 20 B R T R A
(P<20. 05, P<20. 01) . U B4 B 28 48 Hb [0 FH G B - b
P Bl BB B K O M SR B, A DR A D B
B T MHD & 11123 E K s i sh &
WA O B E XK o> B8 IR RN BN 5 B IR
ZIRIA R, 2% PR Gl AR BT ROK R b 2 R
Boer b, 5 PR o R HARTE M AR TR R,

AT Bl AE AN AR 2T 8T, 58 R b iR 47 K 43 B8 SR

B, OABMPOKREEHBOR 25 TR E AL

B TRBEA A5 O DT SE I AR 32 3 3t | 68 B A

HAFE IR RAEAE PR A ] T AT B B A RO .
L5 BT IR A B AR S8 0E i 2 MHD BE 1Y IE

B AROK AR RO 4 8 7K 0 B 3R 48 AR,

FHOCE FRAG b, A F] T 8838 B3R 7 R A 1% ot 1

ARG Ry SR SE T B A B, P MHD i3

I RAE e HE A8 A AN ) A A R A AR T A

AHIETE A J5 BT R AR A &L AT 5 I 18] /Y 55 TR OF

G, AR 28 A B R S8 13U

BE K

[1] Zhang L, Wang F, Wang L,et al. Prevalence of chronic
kidney disease in China:a cross-sectional survey[ J . Lan-
cet,2012,379(9818) :815-822.

(2] B 55, R SR, R2E, 55 AR08 A 3 2k 47 PE 1 V3% A 8
BN BB SRR B A B L. )7V B 4, 2020, 42
(11):1450-1452.

(3] .3k T AL, 55, T LT & 1AM 548 21
XUV A RN R E R [T, E RS,
2020,17(2) :160-164.

(4] BKEHE, THhF, 2545, 55, Excel R4% 165 B4 ¥ 33 A7
BE B IR P R BOR [T, 3 850 Bk 55T
2019,16(11) :142-143.

(5] B R, 5K B8, 4. 18035 BT 58 38 TR AR 38 AR A 3l

GINTESE K DR @i o A B LR R AvE A (S
2020,26(18):2427-2432.

[6] i, BRI . TR, B 25 MR a 8 B 7 4 55
P I AT B A LT . R AR AR BE AR L 2019,
25(30) :3936-3939.

(7] FKEE I, T8, 5. BT APP W24tk g B i 8
0TI AR A LT . PR p g, 2017,32(7) £ 21-25.

(8] HE.BHA. M. F Tl CRKEETEEE
FEAR R Iy s RO 58 iU g g LT . v [ ot v o
1£,2020,19(5) :301-304.

(9] ZREHIF, W25, B0, 4 B T W I B R B I V% B A8
K FEFREMRE MBI PP IE,
2020,26(2) :260.

[10] Bross R, Noori N, Kovesdy C P,et al. Dietary assessment of
individuals with chronic kidney disease[ J]. Semin Dial,2010,23
(4):359-364.

(1] AR, EXRTW & XME. P EEY R AR IM] 2 k.t
A Ab R R AE BE A T A L 2009:30-77.

[12] e ANRIEFMEEZ BARTMAETER S AR
LR E T AT AR W18 kB NE A R I B4R R
(WS/T557-2017)[S]. 2017.

[13] Welch J L. Astroth K S, Perkins S M, et al. Using a
mobile application to self-monitor diet and fluid intake a-
mong adults receiving hemodialysis [ J ]. Res Nurs
Health,2013,36(3) :284-298.

[14] Rushe H, McGee H M. Assessing adherence to dietary
recommendations for hemodialysis patients: the Renal
Adherence Attitudes Questionnaire (RAAQ) and the Re-
nal Adherence Behaviour Questionnaire (RABQ)[J]. ]
Psychosom Res,1998,45(2) :149-157.

(150 JRIMN. & T S ALAT Ay A 1 B 52 47 2008 L 038 T 28 3 119
THRHCRLT . I K5 B 2435, 2020,40(8) :2170-2176.

[16] RIZSZE. 191k B 1 3 A8 2 8 R RS B - F2 WL R0 2 W 4
PR PE T [D]. st iU Tk %, 2017.

C17] X, 0l ar. i vk W 0 8 FR 1697 RO AT SE dk J [T . b [
% 4k . 2020,19(4) :259-262.

(18] a8 .5 Sz 1. 18 M B M os 8 3 I AR B IR B O VR A O
HEROF T LT ], P 25,2020, 35(6) :101-104.

CRICHEE 4T



