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[Abstract] Background Diabetes distress is highly prevalent and has adverse impacts in adolescent patients with type 1
diabetes. However, the related factors of diabetes distress in adolescents with type 1 diabetes are not clear. Objective To identify
the factors associated with diabetes distress in adolescents with type 1 diabetes using Meta—analysis, and to provide a scientific
evidence for effective prevention and improvement of diabetes distress in adolescents with type 1 diabetes. Methods On December
1, 2022, a computerized search was conducted on databases including PubMed, Cochrane Library, Web of Science, Embase,
CNKI, Wanfang Data, VIP and China Biomedical Literature Database, and studies relevant to diabetes distress in adolescents with
type 1 diabetes were systematically included. Quality assessment of cross—sectional and cohort studies was carried out using criteria
defined by the Agency for Healthcare Research and Quality (AHRQ) and Newcastle—Ottawa Scale (NOS). Then the included studies

were pooled in a Meta—analysis using Revman 5. 3. Results A total of 22 studies were included, involving 6 442 adolescents
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with type 1 diabetes. Meta—analysis denoted that the occurrence of diabetes distress among adolescents with type 1 diabetes was
correlated with age (r=0.094,95% CI: 0. 042~0. 145) , HbAlc (r=0.291, 95% CI: 0. 248~0. 335), trait anxiety (r=0. 585, 95% CI:
0.526~0.639) , depressive symptoms (r=0. 635, 95% CI: 0.590~0.676) , resilience (r=—0.410, 95% CI: -0. 528~-0.276) and

parents’ diabetes distress (r=0.462, 95% CI: 0.421~0.501). Conclusion

Factors including age, HbAlc, trait anxiety,

depressive symptoms, resilience and parents’ diabetes distress are correlated with diabetes distress in adolescents with type 1

diabetes. [Funded by Sichuan Science and Technology Program (number, 24KJPX0034) ]

[Keywords] Adolescents; Type 1 diabetes; Diabetes distress; Meta—analysis

W DR T o 2 i — ol PR X DR A DG 1 17 I
TR AT 2 E AT BRI SR AR T 5 |
R TEARAF 4 SN o Hh ] Bl PR s Bk B 41 5
BRI 120 07 4 LB M DA BA 1 RDEIRAG
1 RURE PRI R YT T S B2 2% A4 KM 8 2306897
FEUWE NI S SR DL s SRR ASES . AR
1 R PR £85I i 6 PR 1 A8 B T ) R
PRl . FH AR AR L B B 8 2 A B B
14 E I, 7R A 0T ], A IR T AR AR R AL
Xk 6 AR A 1) M g B TR TR 1 B
PR A8 B S A L 5 DA 1 BB PR R A R
H 50 PR e A A DG TH 3 IR AR T R A
REAEOTIE W , 7 A 4F 1 BUBE ik i 0 DR o I 7
IR F N 299%0~67% " . BEIREI v PR H
L A2 7 A L A 30 JB o T B i R
i 5 575 DA 1 BUBE PR AR PRI I v R G A R
2, A BT I R0 DR s g e b AN R
LRI, 75 20 4F 1 0B PR F8 5 W PR i oy £ 45 21
REFH KU, DA BEZ A RS AH A
TN K AR G 1 b sl 22 5, BFSE A5 R A —
o AWTEE A Meta 7087 , SRR T AAF 1 BUBE IR
SRR PR T v BORH G R 2R LU Sy Ty A 7
AR RURE PR B OB IR v e 2%
| ARSI
1.1 HBERESRERRE
SRR

T 2022412 4 1 H AL &R R
T3 07 HE v [ AR W B 2 SCHRECHE E  PubMed |
Cochrane Library . Web of Science , Embase , 7 Gt U 5
55 AR 1 RURE PR 2B PO A v AH 5 A ST
SR I RO R 20224 12 1 H .

L 12 WRRHE

K A 5 A A A 7 20 IR L SC

LS ERI LD WIRr SRS 4 UL LB @ i S CIRN R SN
174

1.1.1

AR AR D CF A 1B RS S
PERE PRI JBR 5 Z AR R P | 4y 4T B PR
E RITWE PRI B S B PR 5% K B DR >
PR L DRI B PR B PR O B
it PR A SR W DR A S B W PR [
o JeSCK R : adolesc* | teen* | youth ., juvenile
type 1 diabetes mellitus .type 1 diabetes .type 1 diabetic .
ketosis—prone diabetes mellitus . autoimmune diabetes .
juvenile—onset diabetes. insulin—-dependent diabetes
mellitus . IDDM | brittle diabetes mellitus. diabetes
mellitus . type 1. diabet* . diabetes—related distress .
diabetes—specific distress . diabetes—related emotional
distress | problem areas in diabetes. diabet* stress .
distress* ,problem area .DRD .DD PAID

TSR RS (“F AR or “H BRI or
AR or “AAET or “HAFRW]”) and (“1 BB R
or “WESSPENEIRIG™ or B2 Z MR FRIR ™ or
ARTUBE PRI or “ BT IO PRI or * F B S T
PRI or “ S A UM PRHR ™) and (/0 I ¥ or “Ji
w7 or “IRIL” or “WE PRI or “HE IR O P
Wi or WP AH IR or “HE BRI AH G L B 7
or “HERIR R ™) o &K Z MG : (“adolesc*” or
“teen*” or “youth” or “juvenile” ) and (“type 1 diabetes
mellitus” or “type 1 diabetes” or “type 1 diabetic”
or “ketosis—prone diabetes mellitus” or “autoimmune
diabetes” or “juvenile—onset diabetes” or “insulin—
dependent diabetes mellitus” or “IDDM” or “brittle
diabetes mellitus” or “diabetes mellitus, type 1”) and
( ( “diabetes—related distress” or “diabetes—specific
distress” or “diabetes—related emotional distress” or
“problem areas in diabetes” or “diabet* stress” or
“DRD” or “DD” or “PAID” ) or ( “diabet*” and

“problem area”) or (“diabet*” and “distress*”) ) .
1.2 XEMNSHERIRE

g ABRE - OB 78X 5 R 5 A4 1 BB R R
L IHCHE CADA B PRI 5 241297 i)™ WHO #E



PR Bl BAE 2024 AE5S 37 555 230

http : //www. psychjm. net. cn

FENPHE RG22 Wibn e B B 1 BB PRI 12 7R 18
F (2021 ) YIZ W QAR 10~19 % s B KR IR
g o S AR O R R 5 D4 JRy 8 S A8 et 22 [
(AR DG, S50 46 B ol A DG R 40 B 5T S8 0 h i
W T AFF 5 9 0810 %o HEVRIE 9% 5 BA B A 9 5 (©) v 9 S S
ko HEBRARE : O AR CInge 25 R i, T30
FEIR PS5 TR 2518 ) 1Y Sk s @ & & 26 Sk (1 TR
— W & L0 SCHR , 18 FH BB Kk R 0 SCk) s @8
A4 TOTE AR IR sl o A i Sk ; @2
WAL Bl TR R HRUS SC Y SCik

1.3 XEiiFiESERHRE

H1 2 44 WF 5 3 b 57 AT SCHR R 16 o >R ] End-
Note X9 5l 52 SCHK . -8 o 1] 13 SCRRAR A 47 2
A SCHEATIRE . S U A SCRRBORIF R T, S i
(9 SCRR BRI 2R — 1R Itk 2 R Ay K
FERTL MEAEE AHOC R DA KA 3R 5 0 PR
i Z A A S AR R

1.4 XEFETEMN

R JH 26 [ DA O o & A8 HLAG (Agency for
Healthcare Research and Quality , AHRQ ) #E 75 B9 1 W
THTBIF SO St TF A o oS 0T T 1 A S AT IR A, 2
1A ARBT R AR BT | i 55 5T 23 1) X0 1oL O~
357 .4~750 8~114r . RHA-RW/R-BKAERE
(Newcastle—Ottawa Scale, NOS)""*/ X} BA 1) #F 5% ¢ 17
PEM AR R A B e A BT 3 IR 0~3 43
4~6 73 T~9 51 o HI 2 ST E ST RN SR AT
Joz g VA, >4 SCHR BT 5 PEAN S5 SRR — Bt 1A =
AWFFEH HEATHE o
1.5 SitFA*E

K Excel X 808 21783 A $2 UM e it it r
K A A5 09 7 v 5 AL R R0 1 Fisher’s Z{H
K H RevMan 5. 3 #4748 104 o SR Q K5 Al P
PEH 9 A SCHR B 53 TP, 2 P>0. 1 H P<50%, I
A SCHR Z 8] 1 57 B I ge a2 1 S, SR [ 24
IO A8 B G347 5 47 P<0. 1 8% F>50% , W) TA Hy 4% SCHR If]
S A GE it o S0, SR BEAIL O A5 1Y O A o
] Z K 30 7% A 5 JF RO 5 1 B E M . A
BR>10 % , >R F TG S| VRS 30 9 A SCHR 2 35 A7 AR R R
w1 o ¥ Fisher’s Z {HFAL N Summary r, LA TF
Mo A B2 DR S0 BRI TR o Z ] BAH DG OC R

2 % R

2.1 WMATEERFRL

W) A K 2 ARk 1 984 55, B 1% B ik
Jei L ARAS SCHR 1403 5, e 152 Sk b st 47 25 1 420
Jii AN SCHR 22 o SCHRIR e iR R LI 1.
VG RILHBOCHR 1 984 55, Hop
B A R AATAR SR 1 96355,
3T 3o SRS 9O B 5 Sk 21 4
> HE 5 30k 581 5 |
\J
5] BESCRR PR AR 22, X1 40355

SCHRBEA A 57
— HERR ik 1 2825 ]
\/

(BRI, X 1215 SCRRIEFT AL 0 |

HEBRSCHK 99 ot
\A
| LA ok 2255 |

1 XEEEREE

Figure 1 Flow chart of literature screening
2.2 MAXHERER

YT 22 G SCHR T B 6 N R L AL 5 6 442 44
T /DAR 1 ADRE PR AR A, b 20 R SClER 0 oy
A5k VBT 1ED A 5, 2 R SCHRS R BA A AR 5 . (S A
OSID LR BRI A SCHRFEAFFIEAS B -
2.3 WMAXHEHHFEERETENER

YN 22 J SCHR BT S VA 38 R v s A L BT
I OBF 58 T, 1R SCERY o BT R, 19 5 X
#ﬂ(ﬁ—s.]o,n—zo,zmm j’ﬂ q;. %E\;—% . |3J\§'J E]Z;_E [:FI 1 %j{
AR R A BT, LR SCERSY R T . R A
OSID —ZER AR HAN A SCHR T 2 05 B o
2.4 Meta 53 HrgER

A =2 F SCHRTE K R —AH G R 2, W4 L% R
o Lo, LR AN H AR ISR AR b
Al 2188 1 (HbA 1e) W PR oa B R 0T £ 1 AR
FEAR OB ACEERBE IR . X5 8 AN ER
AH 5 19 SC Rk R AT 5 0P G 3600 O 1 3 B IR Ak 2
W31,

10 Jf SCRR!S 20222020034 S8 AR 8 5500 PR
T IA S R B MEAR 0 45 R R 4% SCk
[ AFAE S FAE (P=49% , P=0. 04 ) , % JH BEAIL 8500 1
BRI o S50 R, A7 0% 5 08 PR 9 0 7 5 1E A O

175



http : //www. psychjm. net. cn

PUJIKS #h BAE 2024 4E%5 37 55 2

(r=0. 094, P<0. 01,95% CI: 0. 042~0. 145)

2 SCHRP R T RIS I AE I 50 R e R
PIAHOC R B . S M A o 45 SR 7, % SCHR ) 5= o
PTG 2 X (P=0,P=1. 00) , 5% F [ 5 8500 B Y
AT BER IR B2 B AR IR 5 08 R o A R O
PETLGE 5 L (P=0. 60) .

17 fr SRR 1017202282052, 35 g M H A Le 55 4
PRI AR C R B . S MR B 45 2R s, &3¢
Wk 18] 777 5 P (P=64%, P<0. 01) , % FH B AL
BRI MY o 4559 W7, HbA Le 585 IR i 5 52 1E A
% (r=0. 291, P<0. 01,95% CI-0. 248~0. 335) ,

5 SCHR™S #7227 1 1O DR s o B 5 W PR
AR SR I 245 3 B | 45 SCik ]
SEFYELSE I L (P=45%,P=0. 12) , K F E %%
PRI AT o S5 W DR e AR 5 W A i
HFHOCHE TS T35 L (P=0. 89) .

2 05 SCHRS S it T e 0 A 5 0 B e R v 1Y)
AHERE . S BRS04 R R |, 4% SCHk ) 55 o
TG it2F 3 L (P=0, P=0. 86) , & H] [l & %500 #5541
ST SRR R AR S0 PR R v S E A DG
(r=0. 585,P<0. 01,95% CI:0. 526~0. 639) .

8 Ji SRR 017202 SRR T HIVARE IR 55 0 PR e
TR A R S OPERG 36 25 5 8 | 45 Sk )

FETE S5 FVE (P=49% , P=0. 05) , K JH BE ML 5 A4
SR e SRR FARAE AR S5O0 PR e R v 2 A DG
(r=0. 635, P<0. 01,95% CI:0. 590~0. 676) .

30 SCHR S PR T 0 BRI M 5 0 DR T
F A O R B, S PR 30 45 2R 7, 45 SCik [ A7
TE S (P=79% , P<0. 01) , % JH Bl HLRG W A5 75 43
Bro @5 W, O BRI ME SO0 DR i iy At B0 A O
(r=—0.410,P<0.01,95% CI:-0. 528~-0.276) .

30 SCHR >l T ACRERBE R IR v 5 D
AR R R AR O R A S TR 0 45 R
N, A SCHR ) S B T ge i E 24 3 L (P=0, P=0. 88) ,
K FH T 2 BN AR B o 25 R S, SCBE A R
S 5 AR B R IR A TE A G (r=0. 462,
P<0.01,95% CI:0. 421~0. 501) .

2.5 BRMSH

Xt I3 T 8 T AR 5 TR 2R T A0 45 AL
IO ASE TR F) 7 U R AT BB O A, R R, U AL
PRI S IR A RS A . W32,
2.6 KFREESH

AT, AL HbA e 3X — K 2 AH ¢ Sk i 3
105, W AT & B mATEAL . 26 E L SRR
RIS B IEA R, UL 2,

Rl BOFIBEBERFEERRBREEHEXEZRN Meta FHER

Table 1 ~ Meta—analysis of factors related to diabetes distress among adolescents with type 1 diabetes
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Figure 2 Funnel plot and rank correlation test of HbA l¢ and diabetes

distress among adolescents with type 1 diabetes
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