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Abstract

Objective: The occurrence of gastrointestinal symptoms in elderly patients with type 2 diabetes
was investigated by complex autonomic symptom Score-31 (COMPASS-31), and the evaluation and
diagnostic value of COMPASS-31 scale in elderly patients with type 2 diabetes gastrointestinal
disease was analyzed. Methods A total of 301 elderly patients with type 2 diabetes admitted to the
Department of Endocrinology and General Surgery of the Affiliated Hospital of Yan’an University
and Wugqi County People’s Hospital from August 2022 to May 2023 were investigated and eva-
luated by using the Gastrointestinal Grading Assessment Scale (GSRS) and COMPASS-31. According
to GSRS, the patients were evaluated for gastrointestinal related symptoms and divided into two
groups (NGSRS group and GSRS group). Univariate analysis was performed to compare the general
data, disease-related data and COMPASS-31 scores of the two groups, and binary Logistic regres-
sion analysis was used to screen the risk factors of GSRS. Receiver operating characteristic curve
(ROC) was used to evaluate the screening ability of COMPASS-31 in patients with gastrointestinal
disease, and Spearman correlation analysis was used to analyze the correlation between COMPASS-31
total score and GSRS scale, and the consistency test was conducted. Results: A total of 301 elderly
patients with type 2 diabetes were included in this study, among which 174 (57.80%) patients
scored 2 1 point on the Compas-31 scale, with an average score of 7.00 (4.75, 9.00). Among them,
43.19% (130/301) patients had constipation, accounting for the highest proportion. 80.00%
(104/130) of patients had moderate to severe constipation, followed by 85/301 (28.24%) of pa-
tients with early satiation. In this study, the Cronbach’s alpha of this scale was 0.743, the consis-
tency Kappa coefficient of the two scales was 0.856 (P < 0.001), and the Spearman correlation
coefficient was 0.806 (P < 0.001). The area AUC value under ROC curve was 0.956 (95% CI 0.932,
0.980), the optimal diagnostic cut-off point was 1 point, the sensitivity was 91.2%, and the speci-
ficity was 95.0%. Conclusion: COMPASS-31 score is in good consistency and correlation with clas-
sical GSRS scale, and has high diagnostic value for senile type 2 diabetes gastrointestinal disease.
Moreover, COMPASS-31 score is easy to understand for elderly patients with 12 questions, inde-
pendent and clear options, simple, rapid application and strong clinical operation. It is more suit-
able for the assessment and diagnosis of gastrointestinal disease in elderly patients with type 2
diabetes.
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1. 518

B PRI 14 B B (Diabetic gastroenteropathy) & bl JRI 235 55 LI R AORE » 0 H & 3 b 42 ) A4 1
B, HEAR FEEIONB K. B, B, MRk, KA IRVE BUER R[] [2]. B
SRR TRE PRI B Wi B A HLR AR OGHIE FER WL [3], bl . B ERRAE . Bt L DhaeRaehs DA S
BWERZFHEEFERY SR AR EA R, Haf) ZAnT 102 8 M H B8 mA[4] [5], HIoa i s A2,
& B HThRE ALK, X 28 15 itk S e i PR S5 3 00 LR R I R Y 545 (6], AH SCHIFFT[6] 3K
B N5 B e s 26 S XM g0, W B 14 15 M v s e W PR R TR S Ik, ELTh R B A IR
ZZFH R, B ARERE S, EER 2 R M EFRRVEAG B B I IE R, % SRR E
JiE o VP4l B3R (GSRS),  [H P 238tk GSRS f 3 M A T PRAil bl PR 3 B R [ 7], (H R %= Rt
ZEPGHE, TE A H EMZLRIRIE/ (COMPASS-31) 1) 345 & 2058 2 AN E 51 [8] [9] [10180 B 3561 ) [ T ¥
i i) 4, T FH - WA PR AR A R R AR R VR T RO, R A [11] N FH TE R R O
M5 H F AN ZE T, tWEH COMPASS-31 ¥4 fRiff . PRI, IfARIE ks, Kk, ARuF7ELlE
JATEREIR 73 G VP 73 B3R (GSRS)VE VAL 2 4F 2 UM PR 23 B s i Wibrite, 23 #T#83T COMPASS-31
VRO TEZA 2 BUREIR G B W B VA J ST, DABA B SRS ik 0224 2 B PR B B I DI RevrAl . 2
Wiorik, AR TR 2%,

2. MREFHE
2.1. MRMR

AWFFNREWTEI AT 7T, R FAERhREE, 1EEL 2022 4F 8 H~2023 4£ 5  AMFIE % KM BER: . R
L E N R B N 7 WA BRI SR 24 2 BURE R B FAE R N R INAriE: O £74 (2019 4 ADA
IR R F 12T ARAE) [12]; @ g >60 5 ® A WHWHAR. 5. HH5 GSRS &R FTf]
— T LA LB IIEER s A 2 RUREIR B IR AL . O@©); 4 2 BUBE IR B Wi A AL :
O@. Hbrdt: © 1 BB SR EFABE ARG : @ B SR BRAE S PR SV AORE s @8 B
W R 2% 0T 7 s A B B ThRE A R R, AR © MEE RSB SR, &
TCVFVEE R B AR RS 2R IR R B AR B B i, T o At S 0t A =

S M5 SCHR[11] COMPASS-31 143 ) R AUy 0.683, AHIF 78 It it 2 (1 B I 1 B 2 % [ 13] A 0N
N = [2upn(l - 2))6°, Hoh o REGEE, 0=20%REE, a=0.05, uyp=196. LitHAWNEDTE 46
BIRHE ] . AHE 7 GSRS BRI A Z 4 2 B PR A B IR & 42 %64 (181/301) 60.10%, A
W o
22. fAIRIA

221 —RRHERFER

SHEMISTIRBEATBOE, B O e N5k &6 PR SUUREE . KA @ &
TR S L HOPYOKE ., HIZsiESE); © BIRMKER: AR LI 20 & F 1.
WitE. HAETAIT TR BRI RS .
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TH] %

2.2.2. BBEIERK S &S B R (Gastrointestinal Symptom Rating Scale, GSRS)

HAS[AIRER . AR AR AR, BEEERAERER 5 4R, 15 & TIH 5
R B EAE EROIREE ., B0 KR, MR, FEAK. HERIG . HEEAR . RS FRE. I8
MG HEE IR HEER D HEEG 2 o ARHES R 5 AR A AR, RO ) A E IR . R
THACAS R RS BUEREE IR, AN VEARR] o3 ™ SRR AL, an R =0 — T, )43 31 GSRS 41, 5Ny NGSRS
4,

2.2.3. A BEHEERITS-31 (COMPASS-31)

COMPASS-31 V7l 4E 6 BAIR[10], SRIPALE#E B R ERE, 314N %H: BEvA
fif 52 (4 T, 0~40 53), MEEFIELNE(S W, 0~5 7r), s ibPIRE(4 T, 0~154r), BIAmiEIhAE(12 i, 0~25
%), JERETHAER W, 0~10 73), BESLISENTHAEG Wi, 0~5 7)), JE AR/ B B A I Py B4 il BBy 2
HORH DA B 8 53 T3 LA A IR A B R A R 244397, 84308 100 43, B0k,  E A E AR T
FEE AW I TR B IE D AR (12 TS, RISk HIEUME N 0~3 4y, KA 0~25 4. e €12,
g, AR SRR B 2 PO 17 18 itk 4 B, UUR R 75 B I i Bl R SRR (AR 2
14, W ER—F8, FREEat? 15, dE—FR, REGE LRSI ? 16 (20). I Zk—4F
B, WEEIRE(ER)S? 17 (21). BRESAEEREZ AKA? 18 (22). XELGIE () LIEZ ™ E? 19
(23). VRIIHEZYS ([ FE) KAEZAF? 7

2.3. FERINER REESH

AR TR AU AR NCEE, BORMSEERT, JoiFAT TR, XA [FIRIF T G H 1 Il R A A TR
—8, HENYRAS R S8, EEFABEE 35 KBS A B, HERARFEMN. HEBR
PER S, STFREFMICREF IR T E A, ATEREN Y R E 7 B 1 — k. xd
FFE PPN SR AR R4 2 BB PR B3 B A MRS, TR W s e R i b, I s
AT 22 (P B) B fdE ] GSRS Al COMPASS-31 V73 3R VAl H B A AH S IR S 1B 0, v G i 1280 1] 5 1)
FHETFHE, PERLIVHE GSRS WA, Ry E#H Bl —FNALHEWE LWAE, Wi, kit H
AR . IETEEAERE, FRVEAIZE 4 W COMPASS-31 PR WA N . B IIA A BT AW 75t %
RNEFEE, TR B CORHES AT AN S A A LIS SRS iRl . AR O T3k
i 301 i, RNk 301 Al A, [FIYSCE 100%.

24. GFERE

K FH SPSS 26.0 BAFHATSE M7 . THECTORME FAATE (5 4 bh) o, 4L FLE A X ks 2 IERS
DATHITE TR LB R =R oR, AIRILECR A t 50 AR IES A 1T ORI A 194
figon, ARk AESH0 % . COMPASS-31 543> 5 GSRS A< F Spearman #7347
— AT R Kappa R2¥0%0R, KL FR Logistic — il H# ik GSRS KA MIfal Kz, KH
ZARE A ERFE #h 22 (ROC) I Hh 2% FTHAA(AUC), I COMPASS-31 %t &% B kit & e 11, LAk
LS Ha B i AR T, AP <0.05 NZERHA SR L.

3. &R
3.1 BE 2 BBERFEE—REN
KWL 301 B 4F 2 BB R G E, 5 172 (57.10%) %1, 2 129 (42.9%)%1], ~FIJ4FE#S 66 (62,
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67)% . LA GSRS ®E HMIERITHIZ B Ww AtsEr 4, %A GSRS Iy NGSRS 4, (120/301)
39.90%; 4 GSRS f¥J GSRS 41, (181/301) 60.10%. K/ HT &7, 5 NGSRS 4HAHEL, GSRS 41
Z R PR AL K, COMPASS-31 M54 B &, P<0.05. W& 1.

Table 1. Results of univariate analysis of general data of elderly patients with type 2 diabetes in NGSRS group and GSRS

group

F 1. FE 2 BERFEE NGSRS A5 GSRS A B E— AR B EE S LR

NGSRS #4(n=120) GSRS #H(n = 181) X3zlt P4
PE5I 5 70 (58.30) 102 (56.40) 0.115° 0.734
@ 50 (41.70) 79 (43.60)
R M (Pys, P75) 65 (62, 69) 66 (62, 70) -1.100° 0.271
JEAEHb sZa) 21 (17.50) 65 (19.30)
WA 99 (82.50) 146 (80.70) 0.161° 0.688
HEEE INERULR 28 (23.30) 51 (28.2) 1.547° 0.672
¥ 39 (32.50) 50 (27.6)
EhhE 42 (65.50) 60 (33.1)
KL KU E 11 (9.20) 20 (11.0)
VELLON <2000 TG 20 (16.7) 32 (17.7) 0.060° 0.970
2000~5000 7 81 (67.5) 120 (66.3)
>5000 7G 19 (15.8) 29 (16.0)
PR R HY J R AR 34 (28.3) 46 (25.4) 1.879° 0.391
T BE AR 85 (70.8) 135 (74.6)
H 1(0.8) 0
BSURAR B, eI 114 (95.0) 167 (92.3) 0.870° 0.351
BRI 6 (5.0) 14 (7.7)
WA sk N 80 (66.7) 131 (72.4) 2.807° 0.246
S 8 (6.7) 16 (8.8)
AEATR 32 (26.7) 66 (18.8)
A s ¥ 90 (75.0) 150 (82.9) 4.673° 0.097
B/R 22 (18.3) 27 (14.9)
GH 8 (6.7) 4(2.2)
oK EIH 500~1000 ml 23(19.2) 41 (22.7) 4.713° 0.095
[1000~2000] ml 70 (58.3) 83 (45.9)
2000~3000 ml 27 (22.5) 57 (31.5)
BahEIH 3 72 (60.0) 128 (70.7) 3.913° 0.141
&g 43 (35.8) 46 (25.4)
K& 5(4.2) 7(3.9)
SRR Mg AR 258 4(3.3) 3(1.7) 2.023° 0.568
X AR5 66 (55.0) 91 (50.3)
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Continued
IAE RS R 2(1.7) 5 (2.8)

FREE G IR &R 48 (40.0) 82 (45.3)
B I Bl 2 i 42 (35.0) 50 (27.6) 1.850° 0.174

= 78 (65.0) 131 (72.4)
JA B A 7 20 (16.7) 31(17.1) 0.011° 0.917

2 100 (83.3) 150 (82.9)
TP g 0 106 (88.3) 150 (82.9) 1.692°% 0.193

& 14 (11.7) 31 (17.1)
R % 99 (82.5) 133 (73.5) 3.322° 0.068

2 21 (17.5) 48 (26.5)
B PR A2 7 114 (95.0) 170 (93.9) 0.157° 0.692

= 6 (5.0) 11 (6.1)

K AR & 80 (66.7) 116 (64.1) 0.211% 0.646

& 40 (33.3) 65 (35.9)
i I % 57 (47.5) 88 (48.6) 0.036° 0.849

P 63 (52.5) 93 (51.4)
R pRE 24 = 4(3.3) 12 (6.6) 1.558° 0.212

& 116 (96.7) 169 (93.4)
R R 24 % 55 (45.8) 80 (44.2) 0.078° 0.780

2 65 (54.2) 101 (55.8)
Frlaz 7 41 (34.2) 54 (29.8) 0.627° 0.428

= 79 (65.8) 127 (70.2)
EINI I RANY 7] o 64 (53.3) 93 (51.4) 0.110° 0.740

& 56 (46.7) 88 (48.6)
BMI (kg/m?) X+s 24.49 +3.12 24.06 + 3.36 1.127° 0.261
PEAL I 4T 2 H (%) M (Pys, P7s) 8.50 (7.20, 10.37) 8.40 (7.20, 9.90) -0.186° 0.852
2 J1E I §% (mmol /1) M (P, P7s) 7.40 (6.02, 9.45) 8.00 (6.40, 10.10) -1.418° 0.156
A 1H [ B (mmol/1) M (Pys, P+5) 4.04 (3.22, 4.83) 3.65 (3.02, 4.52) -1.721° 0.085
H-ith = E& (mmol/) M (Pys, P75) 1.33(0.91, 1.93) 1.30 (0.94, 1.75) -0.300° 0.976
iK% B g & 1 (mmol/1) M (Pys, P7s) 2.09 (1.50, 3.17) 1.92 (1.45, 2.66) -1.353" 0.176
15 % 5 R B 1 (mmol/T) M (Pgs, P7s) 0.98 (0.83, 1.24) 1.02 (0.78, 1.23) -0.630° 0.528
HEHA(L) M (Pys, P75) 43.05(40.42,44.90)  42.9 (39.8, 46.2) -0.574° 0.566
JoR % 2 A8 A PR () M (Pys, P7s) 0.00 (0.00, 5.00) 0.00 (0.00, 5.00) -1.137° 0.256
AR () M (Pgs, P7s) 11.00 (6.00, 17.00)  15.00 (11.00, 20.00)  —2.977° 0.033
COMPASS-31 &4 M (Pys, P75) 0.00 (0.00, 0.00) 6.00 (4.00, 9.00) ~13.956° 0.000

HVE: RIS a) X2 {H: b)z M c) t{H.
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3.2. COMPASS-31 BRIELE 4 2 AIERFEEEBMHERSSER

COMPASS-31 K350 7E 0~18 4y 2 1], AHFF 174 (57.80%) %1 % COMPASS-31 €54 >1 47,
SFI1543 8 7.00 (4.75, 9.00). Hidt 74.70% (130/174) ) B8 A7 AE fE AR (A1 AR 20) %000, Wi Ebf i, 62.31%
(81/130) [t 8 (E R AT (TR RR 21) J 40 B sl RF 22 AN T, 80.00% (104/130) fi i 35 {6 il /™ 2 475 100 (1) R 22) h
%7K 5 4(93/301) 30.90%/1] 8 # A7 1E B HAE AR, (85/174) 48.85% (14 i 35 13 i Nz R Bl 1 114 L A iy B (1
& 12), (80/174) 46.00%¥] & # A7 1L 5 MK B (RIRR 13), 18.40%H) 8 3 1R f5 oK 22 2t (] LA K AN I i
Fo—E BURAE G0 o MR () BB 14) A6 (TR) R 15) 9 5835 700l o5 6.90% (12/174) 9.20% (16/174); f71E
IS5 (I AR 16)11 3 5% 17.25%, 50.00% (15/30)) & IEVE R (H R 17) WA sl fF e AW, 73.34%
(22/30) ¥y B VS e B AG HL(RI R 18)h F IR 2 HUEF MRS B M RME L5 H AT A bR AR 1 B
AT 2L (M RE 19+ 23): FALEMRVSMERAS B LG 1 B35 5 3] 1 (15/174) 8.62% (4 2).

Table 2. Assessment of gastrointestinal symptom scores in elderly patients with type 2 diabetes by COMPASS-31 scale (n =

;42). COMPASS-31 EFRITHEZF 2 BUMERFRBEBHHRIEREIEIRL( = 174)
N1
Y JE5 /1) 0 1 2 3
B A IE 4 12 89 (51.1) 57 (32.8) 28 (16.1)
13 94 (54.0) 48 (27.6) 32 (18.4)
14 162 (93.1) 11 (6.3) 1(0.6)
15 158 (90.8) 12 (6.9) 4(2.3)
NG5 4 16 144 (82.75) 30 (17.25)
17 - 15 (50.00) 14 (46.67) 1(3.33)
18 - 8 (26.66) 18 (60.00) 4(13.34)
19 4(13.33) 14 (46.67) 11 (36.67) 1(3.33)
ERRYE & 20 44 (25.3) 130 (74.7)
21 - 49 (37.69) 58 (44.61) 23 (17.70)
22 - 26 (20.00) 64 (49.23) 40 (30.77)
23 13 (10.00) 76 (58.46) 41 (31.54) 0
iﬁz: I B 17.18.19 J2 LUK A EVE 30 1 B 9 P 70 LU BR B i 21.22.23 J& DL AR 130 41l /3 9 1 70 Bl 45

3.3. B4 2 BIPERFEE GSRS %5 COMPASS-31 EFRMELE

301 i 4F 2 BUpE R & GSRS &3 H P 3% 17(181/301) 60.10% . COMPASS-31 & 3 HfH 14 &
F R A2 9(174/301) 57.80%, COMPASS-31 Fil GSRS & & X1l N TE B il ik 1IE % i 8 113 4
(94.2%), WL 3.

COMPASS-31 Hil GSRS &£ i#17 Kappa — B ls, 25 % R nPifhE X1 Kappa R%H 0.856 (P <
0.001), iXFKH COMPASS-31 Fl GSRS =ERWLEH 2 AU PRI B3 B W REtR 1) — BB [15]
COMPASS-31 1794 5 GSRS & [ Spearman F5<PE 4T, Bl RN 0.806 (P < 0.001), EAFH
[SLRYiEES
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Table 3. Comparison between GSRS scale and COMPASS-31 scale in evaluating gastrointestinal symptoms in elderly pa-
tients with type 2 diabetes

%% 3. GSRS 2% 5 COMPASS-31 2Rk i1FEEF 2 BINERFEE BBERE HERLL R

GSRS
0 1
COMPASS-31 0 113 (94.20) 14 (7.70)
1 7 (5.80) 167 (92.3)

3.4. B4 2 BRERFRBHRERERN T Logistic 777

DL 1 AR P <0.1 MIEFR N AR & RIS YOKEIH . R E IR B, Z4E 2
RUBE PR FE () (A 0~10 = 15 11~37 = 21 A A &, LL2 5 GSRS fE iR N A48 & , 147 T Logistic
8T, 45 5 AR HE N T FE(OR = 2.314, P < 0.003); F COMPASS-31 45373 (BB AN ) g N
ARG, 458 R COMPASS-31 1340t N J7#2(OR = 4.609, P < 0.001).

3.5. COMPASS-31 N ERE N XEF 2 BBERR MY B RIS HIEE

ROC %
1.0
0.8
0.6
i
%
E
0.4
0.2
0'8.0 0.2 0.4 0.6 0.8 1.0
1- ¥R

Figure 1. ROC curve of COMPASS-31 in elderly patients with type 2 diabetic ga-
strointestinal disease

1. COMPASS-31 Xf# 4 2 BIEfRH M B IAfwAEY ROC fhzk

ROC [y 2; i #1 AUC 184 0.956 (95% CI 0.932, 0.980), #5451t X P <0.001, iEiLHr
YIS N 14y, REUEHR 91.2%, iR 95.0% (W& 1),

DOI: 10.12677/acm.2023.13122713 19278 I IR = =23t e


https://doi.org/10.12677/acm.2023.13122713

2
4

XNEF &

4. g
4.1. COMPASS-31 EREEHATE4F 2 BERFEEBHHNITMA SISH

B B AR TE 2 BOWE PR S R L, (R A AR I O 2R 22 AR [7] [16], XS —SUA] RE
J& BT R A 1) B BT TR ik 22 5, IR B B2 B s, 3X 0 F T2 b IR
i B AE I AR BB AT, ARERT IR ERITRE, mIhRett B ERER 2 2 M R
Wi, HEZ bR e X, Ebr b2 R EWEE I GSRS, {HXfF#4E 2 AU R B R L = K 57
e, %BHEEBZ, HrECRESR, MEAHFEMEIIRIE/-31 (COMPASS-31) b7 B R [17] & & Kk
BRI, LTI TS O WA AR &, EAE I, HEdmE, fE%e
] P45 0 A B0IE S5 AT AT 1 B PP Ak 1 45 [8] [9] [10].

AT 2K 56 1% 8 1 Cronbach’s alpha ¥ 0.743, H:5 GSRS &% Kappa — S 656 AAH S 11 7
Mr, G5 RERFPRRN — IR, SRR, ¥R Y] COMPASS-31 SRS EHUT.

A% ROC #h£E FifiFR N 0.956, I COMPASS-31 X =&4F 2 RUHH bR P B s (02 Wi i e v
AN 15, REUEN 91.2%, K557 EEN 95.0%, X EWRETE )4 b 24775 —FhiT 8 25 FREIR
BRI B E AT, Bz 12 5 H s 5 6, EusrigE, JiE S BEmmips, 5k
G H T2 R B B s s 52 W

4.2. ZF 2 BBERFEEEVETHEFREIERANTN, BEIEE
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