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Impact of different protein composition of bedtime snack on prevention of nocturnal

hypoglycemia in older patients with type 2 diabetes mellitus
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Liu Lijun, Han Yanxia, Jiang

Abstract: Objective To evaluate the impact of different protein composition of bedtime snack on prevention of nocturnal hypoglyce-
mia in older patients with type 2 diabetes mellitus, and to provide reference for glucose management in this population. Methods
Three hundred older patients were randomized to one of two groups. with 150 in each. Their glucose level at bedtime (22:00) was
measured using a continuous glucose monitoring system and if it was between 4. 0 and 5. 6 mmol/L, 9 g of low-protein biscuits
(containing 1. 3 g protein) were given for the control group, while high-protein substitutions (20 g of milk powder dissolved in 100
mL of water containing 6. 6 g protein) were given for the intervention group. The incidence of nocturnal hypoglycemia and the next-
day glucose levels were compared between the two groups. Results The incidence of nocturnal hypoglycemia was 3. 75% in the in-
tervention group and 12, 50% in the control group, showing significant difference (P <C0. 05). The mean amplitude of glycemic ex-
cursion, time in range, time below range, as well as the rates of these parameters during the target range were significantly better
in the intervention group compared with the control group (all P<C0. 05). Conclusion Consuming a high protein bedtime snack can
effectively reduce the incidence of nocturnal hypoglycemia in older patients with type 2 diabetes and improve next-day glycemic con-
trol.

diabetes; nocturnal hypoglycemia; bedtime snack; glycemic control; nutrients;

Keywords: older patients; protein;

dietary care

2019 4FHHE Won , h E =65 X R AR RO R BLMOBEB S S o8 A 2 BORE B 6 ) AR R KRS 4

FHY 3550 1, JE AR AL, A R AR PR B E
M 1/4, L2 B LTS BF58IE 52, 4F it 5 5 IR
o5 A ML 2 A B DDA D65 L S AR PR FR 3 A 10 A
KRR 33,05 Y0, o B 1] JCE BRAK MW & A R i
87. 18 % o AW IMLARHE hn T FB 7 1y A B A% S O I A
o S A 1 DR 1T 12 ) AV L AR 5 R0 X LA ke B8 A5 R
) R i Ak B, B ES R A BRI I AR S BT e IR E IR
AR ARG IR B 2 . B Bl AS IR W 2R G L L R

VE# B0 AL 95 N K 2 B g 58 —
215000)

XN 3 2o, AR, FE I ,549006752@qq. com

WA5VEE . #i#Med , yanxiayashi@163. com

BRIFIH - 75N K 2= s 5 — B B 2023 48 8] B4 B AL AF 3 H
(HLY]J-Z-202303)

W HR 12024 =07 — 2248171 . 2024 - 09 - 24

BE B N 43 W B CID 9 o5 N

WEIAROCT L B A AR AT I A e A o & . (H
SCHR [ B & B B 0 R A B PIL LR A A A R A
A B G — bR E WA B o vk ik U
2 WA B IR G 5, B T B S b
Wshdshr ™, o EE R R B AT T L AR
FE PR G B3 I 1 00 B8 N 45 4 #E 5. 6~10. 0 mmol/L,
TERETT M 4. 0~5. 6 mmol/L B &AM 7 10~15
g WKL & W AR T+ W5 45 20 B W) R & 48 O B dr ik
. Abbie & BT WoR KBRS E R
T 00022 e AU 7 A O 2 A XU . S T B DR R B
Xof A R I AR A Y R AR ST AR AN R B R A
A TR T T B AR 2 BOBE DR R R AR
MR R T .

1 #REFE

1.1 —R3# R ARIAEE, EE 2022 4F 6 H



o 6 .

22024 4 6 H IR BE N - A RHE B & A 2 TORE PR R E
FWFTEXS G . PASRUE AFIR =60 %756 2 BN R
LWARAE 5 AR B I BE T (22:00) 1B K 4. 0~5. 6
mmol/L; B A [ & A B AT . HEBR bR . Bk
B R A o 7™ A LR s A B% PR 2 I & 0E A 45 IR
995 PRDAE | T AE 52 B | AF BRIE M v B e Bk VLR R
B ATy s vl S i E B L LB AR SR L Atk
7 v e BRI S T A R E R A E AR A )
RERETS R Al . HRAEAI AT TE L IR

Journal of Nursing Science Dec. 2024 Vol. 39 No. 23

FEARITE AR n=2p¢(Z, +Z,)"/(pr—p.)" s a L
0.05, R — R 0.9, Z,=1.96,Z,=1. 28, %}
PR A 258 py =0, 20 AT FIUZE AR Il AR ¢ A=
K p,=0.07,p=0.135,g=0. 865, 115 f5 4 75 TAEA
B 145, ARBFIEIIY A 300 4], F) FH SPSS #54: Fif AL %X
S AR A R BE AL L 15 ) A L] 7 A B ALY
AL KR NLECENAS B B A48 3 i (S
AT 432, % B A RN T B2 45 150 i, PR 2 — i 9 k)
Lb#e, W3k 1,

F1 WA-—RBRABILE

a1 o 0 D A WL aEl 75 i 1 I 2K

B (%, x=ts) L4 M (P, Pys) ] L% M(P,; Py ] [U/mL,M (P, ,P;)]
X HR 4 150 80 70 70.19+6.78 10. 00(6. 00,20. 00) 8.40(7.50,10. 30) 10. 60(5.70,16. 80)
T 150 78 72 69.74+8.39 12.00(7.00,20. 00) 10.10(7.70,11.10) 12.80(6.30,19. 30)
Giit = X*=0.053 t=0.511 Z=0.178 Z=1.590 Z=0.995

P 0.817 0.610 0.858 0.112 0.320
L2 Jiik Wilcoxon Bk FUK: B, 15078 kR 1 6 7 4% 5 46
1.2.1 FWAZE BEAHE.dH 2 ZHERE LR WA EL R X K5, RS K ifE «=0. 05,

PR A 95 30 S AS IR W I R G R W AR I
W B, BB B R 4 — o B B BB PR IR B
BE, K AT MOBE ET A WE K A 5 4 o M. BE AT
(22.00) I~ 4. 0~5. 6 mmol/L B}, 3% B BE B/ 148
T, AR IR A R C10~15 g Bk
fEEY T MERAWAEA RS EAN., OX R4
BTPMEAFRTYIME, WPET 9 g(RE & 344 kI,
10.5 g Bk b5 9.3.9 g JIGEN 1.3 g EH D ., @
THHL T EEAT (=6 g/100 mL)U W4,
BIF 0k 20 g(fgd 292 kJ.10. 2 g Be7k b 54,3, 3
g H5Ni.6.6 ¢ FEEFD i H L HEMEI 100 mL i

JK i,
1.2.2 ¥FMHAZE OB, BELTxKHk

YRR, 1 A AR i B 2 R BRI 2200 — 600 B
A MW W 2R 4 3 s SE A IR <<3. 9 mmol/L &/
15 min, QW HZE B MM, $58 2/ 8 h WA R &
AR IMBEE . O BERTINE f5 U B b 3 sh g B2 . P
147 1 B 3% 25 0 BE (Mean Amplitude of Glucose Ex-
cursion, MAGE) 2 B BT 47 i B AR 8 i — 22 B8 19 i
VRN 5 AR AR 565 1 A & 3l 09 77 ) T 58 I AR U Bl
e A 2 B Y, IE W S % (H<<3. 9 mmol/L,
@ H i A H bR FEIAE] (Time in Range, TIR) , 42
18 24 h PIMBEAE H FRIE (3. 9~10. 0 mmol/L) Ay Hf
TS A ST o A GV G & I 1 - el = I T N
(Time Below Range, TBR), &8 Ifil##< 3. 9 mmol/
L IR B e be . &4 2 AUBE PR % BB 3 I b 5
FrA TIR>50% ., TBR<<1%.

1.2.3 GitEHE RN SPSS22. 0 #1F k47 B
A BT . MO TEZS 3 A B J7 22 55 19 1 5 B2 bR
e+ Fom Al eERH ¢ /i, AR IEXRS
TR M (P, P iR . 41 18] b3 %

2 #£R
2.1 FWAREBRMELERLE WA MERTNET
Tt 312 B vk, e & A 25 i R TG B & AR R
8.01% . XiHE &4l Al 1% ifn A & A= % 12, 50% (19/
152) , FHiZH M 3. 75% (6/160) s M2 L4, Z H A 4
PR E X (X =8.096,P=0.004),
2.2 WAXBMERIRIEE W2,

®2 WHKEMEERLS

73 L 1A MAGE TIR TBR
(mmo],/L,TiS) (mmol/L.TJ_fS) (%,Ti.ﬂ [%’M(PZB’PH )]

A5 ik

XTHRA] 152 7.47+1.67 4.72+2.27 59.92+23.18  0.00(0.00,0.00)

THidl 160 7.16+1.54 4.0542, 14 74.097421.97 0. 00€0. 00,0. 00)
t/Z 1.727 2.662 5.542 —2.908
P 0.085 0.008 <<0.001 0.004

2.3 WARXRBMBENEHEREEEILER WK 3.
R3 WAXRBMENSEREFRERER

B %)

215 il MAGE i #x TIR i&kx TBR ik#5

X R 2H 152 78(52.32) 98(64. 47) 138(90. 79)

i 160 103(64. 38) 134(83.75) 157(98.13)
x* 5.458 15.190 8. 142
P 0.019 <0. 001 0. 004

3 itig

3.1 B 2 BUHER R B RE AT 02 W IR & 1R
WERZ A WIEMRINRE R EAF 2 RUBE PR 8 5 5 UL 0y IF:
RAE . TR A T BROIR S L 0T RE TG % 425
AL PR AN T HAE R A, BB R IR A B AR
A REATR E R E T A Y, B IR E TN
WRMNPE BT H i X b BE A M2 AT g 23 3 ik
AR I 3 o 52 M IR 425 ) 505 I RS A 6 40 T O
AT LA 5000 73 ) AR I BECT AR ] A A B 35 S e
> BE L TH FERRAIR L 1 R 5 2R A /E FHRR S, R il R A



PR IR 2024 4F 12 A4 39 4 23

RS FEIIRIT B E . TR K T ML A iR
ESPUR (M E0F N R (1R NS B O 1) (1 =
Shy B PR B AL A1 1% 7 26 B R T B 4 1) i g 7K
SV R A (1A A O N S I S ) B 1 A
I 22 6 0 D0 R o B T OO W Y I B {4, 0~5. 6
mmol/L 47 B MERT A T, & fEHFETH
FAWE R R EY ., SR BN, TG B E KRR
BTG I 22 A2 2R Ry 8. 01 %4, 3¢ I B Aij i 4 it i By =&
AP PR AR R B IR 2 AT A . DR, R L
AL HE<<5. 6 mmol/L AT A S, B i in & - F 10 g
W AKAL G WA LA B 7 MRl AR It A i) & A
3.2 SEARSENEIMERE —TIEBMPH &
B A SRR AR B IR Yk PR
T, N % B R 0 27 R R O OB HE A IV Y B
Yy ol M S AR T B G GRGE TR, S RERY
Jox LB I8 2l 52 e R /MR IR R ik K AR A L B B
feWi. T M AYIH 20 g 4, Hp & 10, 2 g ik
KACEWIH 6.6 g BT, & T & 8 (B An i . 45
R, TR RAC b & AR K 3. 75 %, LT
XHREZH A9 12,50 % s BLAR T 5 5% (B & 55 ik 5
gEAL, BRI H 25 IR b R 25 7 RS R
X (P>>0.05), {H g & I 4 75 i5 (MAGE, TIR ., TBR)
B0 1% B2, HoA B48 R h o0 A 2 BB R v B
A ESR (TIR HAr>50%, TBR HAr<<1%).,TIR ik
PR 83.75% . TBR ik 45 % 98. 13% ., 43 M7 i K v] B
A TR AL W, B TR A G X I A R e B R
AFE, EHBEHIRERELS S WiE ) E ks
fift o A R A A R 25 W A A B R A B R 4 L T LA
O IBE DR S T TR A 3 S B AN ) I B
A7 BT 0 A A R G SR IBCRN A TS L O B AT gk
Wi R GLP-1 4 b, 3 58 156 15 2 0 #5088t O 1 441
B IR 0, H G A OB A R Ak RE R K o K
WL H T A e 2 . Kalergis £ 8 B, 24 g
EATMEANET 11 g A NE, o g H b i &
) 2R 1 OB A 4 B I A A N B B s LA 5 R
11 g /5 28 (562 ) MR AT 19 1 ) I i B & A R
23.3%(14/60) . TAM R R ., athlsH, i S
FLRE SR AR AE 5 B AN i 1 Al 0 AR L & 0 vl A G,
MBS i 7 MR R 5 K AR B 4R R A
B 2 RUBE RS R E R TN TR LR A O
BREM MG REM B AHES BB EARES
S, BT ) 0 5 X AR TR ARR B F T TR
4 g

AW 5T 0 o X AR 2 ROBE R G R B A I
4.0~5.6 mmol/L B} #4174 R & 1 & & (1. 3 g Al
6. 6 @) JBEE 1% IR FT N T A L B N A RT A R
Bl A B R R S & A AT 1.3 g EH S =
F14) R T M0 285  305 2 0 A 1 T F  T o — 20 4 SR 1 )
FG MW 750 57 S50 L k2 vk H I U Bl . (ELAS B 5T 6 5

R A 1 FrBERBE, B ARG R B 1~2 W, AR 7]
TFE 2 vht RAEA W5, 1 % A [5] BEE Hip 14 ) 5
ZHEE S E IR ST IRER DL K AR B

NS 1 900 5 58, A1 3 2 41 M R s 8 38 a4 T AR

JE .

S % 3.

[1] Sinclair A, Saeedi P, Kaundal A, et al. Diabetes and
global ageing among 65-99-year-old adults:findings from
the International Diabetes Federation Diabetes Atlas, 9™
edition[ J]. Diabetes Res Clin Pract,2020,162:108078.

[2] GuW, RenY, JiL, etal. Non-linear associations of risk
factors with mild hypoglycemia among Chinese patients
with type 2 diabetes[J]. ] Diabetes Complications, 2015,
10(4) :35-41.

[3] Signorovitch ] E, Macaulay D, Diener M, et al. Hypo-
glycemia and accident risk in people with type 2 diabetes
mellitus treated with non-insulin anti diabetes drugs[J].
Diabetes Obes Metab,2013,15(4) :335-341.

(4] EE, IR ML 5F. 7 UK MM (8 5000 28 4F 2
RUME PR 83 1 R] T E R AR i 4% A g (B LT . b A2 BAR
PPHIZR 5, 2021,27(2) :232-235.,

[5] Stahn A, Pisteosch F, Ganz X, et al. Relationship be-
tween hypoglycemic episodes and ventricular arrhyth-
mias in patients with type 2 diabetes and cardiovascular
diseases: silent hypoglycemias and silent arrhythmias
[J]. Diabetes Care,2014,37(2) :516-520.

(6] Hmd, lime3s, 20, 4. BAF 2 BUME RS I 0% 0% 3h 5
LA RIS N RO E S I B A== 7/ D R
2011,8(6) :338-340.

(71 37,302 05, TRE. MEFT 3 321 O 5B 2 8% JR v
AR T40) TG ik PR AR 1A = R 28R [T 5 I R B T A i
2016,20(24) :132-134.

(8] tRENA, R . HEEH. INETH S RE®IE AL
BRI A IR FE o R LT, § 2 i, 2013
(2):30-32.

[9] Abbie E, Monique E, Courtney R, et al. A low-carbohy-
drate protein-rich bedtime snack to control fasting and
nocturnal glucose in type 2 diabetes:a randomized trial
[J7. Clin Nutr,2020,39(12) : 3601-3606.

(107 A B 2 o B8 PR 2 2 25, D 2 BUBE SR 9 By 36 48 =
(2020 A MO [T]. AR IR R &, 2021, 13(4) : 315-409.

[11] RS RIE . hE 1 BRI I2IA 16 M -
JBE B R0 YT VBE R E IR iz dn T Bl 9T O
I A el S 22 iV 2% 35 (LT ARD » 2013, 5(11) £ 48-56.

[12] EREFEES P L FRERERSBERY o, PEE
AR AR p 2o Bl PR Tl 2 5 2x . P I R AE W IR 12 T 4R
(2024 JO[T]. HPARBE IR A4 K. 2024.16(2) : 147-189.

[13] Kalergis M, Schiffrin A, Gougeon R, et al. Impact of
bedtime snack composition on prevention of nocturnal
hypoglycemia in adults with type 1 diabetes undergoing
intensive insulin management using lispro insulin before
meals:a randomized, placebo-controlled, crossover trial
[J]. Diabetes Care,2003,26(1):9-15.

(14] mrfe N RSLANE TAE . £ 022 4 [ 508 fE B AL % & b



HIRFRZ MM ST, 2013-01-01.

[15] Danne T, Nimri R, Battelino T, et al. International con-
sensus on use of continuous glucose monitoring[ J]. Dia-
betes Care,2017,40(12):1631-1640.

[16] Bikss:, B R . EEE 4. 2 B0 IR B E G025
REAT P 9 AE OGP LT, 4 2% JR 3, 2019, 34
(22) :25-28.

[17] American Diabetes Association. Standards of medical care in
diabetes: 2012 [ ] ]. Diabetes Care, 2012, 35 (Suppl 1):S11-
S63.

Journal of Nursing Science Dec. 2024 Vol. 39 No. 23

[18] Malaeb S, Bakker C, Chow L S, et al. High-protein diets
for treatment of type 2 diabetes mellitus:a systematic review
[J]. Adv Nutr,2019,10(4) :621-633.

[19] Xiao K, Furutani A, Sasaki H, et al. Effect of a high
protein diet at breakfast on postprandial glucose level at
dinner time in healthy adults[J]. Nutrients,2022,15(1) ;
85.

[20] Zepb, BXBmn A B AR, 2 T8 PR 5 A 5 AU ot 9 XL s 0 U
B0 R 5 B ELT . 973 2 202136 (1) £ 30-33.

(R gk RAFHO

2EIERFREHFRFESEEERERRIEBREEHAR
RUH BEsh, Tpd, 4!

WE.-HHN RZ2ABRAAARMESMEHGEREAAFERNBELN AN P HER LRAAXNEZAREET A0
W ERTER AR ARETRA A ERELERRES S, Fif XAAENMEX BB 2502 ABRFAARMEAE
BEHENHRME KA —HEARNAER S EFNABRRAER KRB EAMTHREENETELR BERARAEER CERNS
EXRREGRIAFRATEXRHAATEE, XA BAS T 2RI R 19 M K&y £ 5, logistic B H 7 # 2 F B £ 5 8%\ H
Z.OFMAREFNAZNEREEA IR DERTHTUR. GR2ABERF AR S AL H W& FFEAHLT
HAHE(T72.0%) KR A (28.0%)2 NE ], logistic A RTERE T, AR K CEBRMEMEEELERFZEEFAER
KAWBHEROGI P<0.05), #EFABAEARAEFWHARYELN . ZELE B haEag X EEEARREAA
HEHEMRCHIP<0.05), FR2ABRAAARMEACAFTERIABAGFAEHFARAE. TRAIR G ERAE CER R
RERERERAKT  RAAXAERFA MBI NTREEREEAT N A D45 AT,
KEWR:2ABRK:; RMEAME; HREFAMRE BRIE: SERME, #ERFLEK;
FE 4 &S R473.5;R587.1 DOI:10.3870/j. issn. 1001-4152, 2024. 23. 008

BREHE,; R HE

Latent profiles of health problem solving in type 2 diabetes patients with comorbid

metabolic syndrome Wu Kailu, Wen Aichun, Wang Xiaojing, Ji Meihua. School of Nursing, Capital Medi-
cal University, Beijing 100069, China

Abstract: Objective To identify profiles of health problem solving in type 2 diabetes patients with comorbid metabolic syndrome. to
analyze the influencing factors and compare self-management behavior, blood glucose and lipid parameters between different pro-
files, so as to provide reference for enhancing their health problem solving and outcomes. Methods A convenience sample of 225 pa-
tients were surveyed using a general information questionnaire, the Health Problem Solving Scale, the Self-management Know-
ledge, Attitude and Practice Scale for Metabolic Syndrome, the Short-form Chronic Disease Self-Efficacy Scale, the Connor-David-
son Resilience Scale and the Health Information Literacy Self-rating Scale. Latent profile analysis was performed to identify sub-
groups of health problem solving, and logistic regression was used to analyze the influencing factors of different subgroups. Self-
management behavior, blood glucose and lipid parameters were compared between different subgroups. Results Two profiles were
found: effective health problem solving (72. 0%) and ineffective health problem solving (28. 0%). Self-efficacy, resilience and
health information literacy were factors affecting profiles of health problem solving (all P<C0. 05). Patients with effective health
problem solving had better self-management behaviors, fasting blood glucose, glycosylated hemoglobin Alc, and high-density lipo-
protein cholesterol compared to those with ineffective health problem solving (all P<C0. 05). Conclusion Type 2 diabetes patients
with comorbid metabolic syndrome display distinct patterns of health problem solving. Interventions on improving self-efficacy, re-
silience, and health information literacy could be conducted to cultivate effective health problem solving, thus to enhance patients’
self-management behaviors and achieve glycemic and lipid control.
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