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Abstract

Type 1diabetes (T1D) is one of the most common chronic diseases of childhood
which, apart from physical health issues, can lead to decrements in cognition as well.
This article aimed to provide a thorough review of cognitive deficits in children and
adolescents with T1D. To this end, a systematic literature search was performed in the
scientific databases including: Google Scholar, APA PSycNET, Web of Science, and
Science Direct. Articles published in English up until 2020 were retrieved with the
following keywords:cognitive problems/deficits, type 1 diabetes, adolescents, children,
neuropsychological profile and pediatric. Results from studies suggested that children
and adolescents with T1D showed deficits in attention, memory, spatial cognition,
executive functions, and speed of information processing. Considering that cognitive
difficulties could lead to reduced quality of life and less adherence to self-care activities,
it seems necessary for therapists to pay careful attention to cognitive problems in T1D.

Keywords: Cognitive deficits, Diabetes, Type 1 diabetes, Children, Adolescents.

ClinExc 2021;11(1-12) (Persian).



https://pubmed.ncbi.nlm.nih.gov/?term=Rajab+A&cauthor_id=25561919
http://ce.mazums.ac.ir/article-1-593-fa.html

[ Downloaded from ce.mazums.ac.ir on 2025-07-02 ]

WL Il as
ihag)y —¢ibjgel
(1-19)1 o)las @as)ls 0)9s

o o Gkibia Wy gLil g gl § GLE A0S i (gl AV 2 (559 0
gy iy 5yl Sy A aw) {5 ok T

4 e )

£

]
2 ol S e Sy ode Sl (S5S e lasolen 2 imle eSS g Subs
o plowil G 5 Tabs 4 LM 53 (s SN ey p e b andllas pl s ls O gl (slas Ses
neuropsychological profile, «cognitive problems/deficits (type 1 diabetes, ¢glaojlsudsS ;sbte -l 4 .ol
s APA, PycNET, Web of Science Google Scholar ¢ glaosls a@g > pediatric , children , adolescents
5087355 4 515 0l Lad e SVe fdows 5wy olid § 15 gomtua 5550 VY+ Jlo b luzl I Science Direct
o 5 ) s SO (ol Sl il x5 s glas Ses 53 6 p iy ubs & S Ol 5
& i Ll oa b OV o Gl TS o Jer S 35 Ile OV las 4 S SO Sl

4 e (a8l G 53 I sl b cromen 5 okd &S p 5 Subs 4 0L (Sj i talS

k .w@bo\ﬁ;uﬁ)&gt{@mab@;‘.\;p@uﬁ@u,/

Dbl 5 O 55 K 6 5 ubs eals (ks SV (Sl (Se Sy

.

4o\

3 bt LB s (lodes 2010« il (ol Hs 68 ol (SIpbe sl K 55 ol
pe 103 e el gl (A o sl O (sLe 5 F 3 0T G6 s 5L 5 o gl w5 oo
ST Sl S @ ol 5 e oz ol (D353 e bl SOl e s by (sladsha
sl oyl logh o 95,508 5 golle D53 53 s sl 2 Fmls 5 (S Goles
sl S 5 I Sjpon Gre 63,508 23 &S Sl edd 03) e (DCwl  SaS
Slalloe ol b goen (F-0)355 0 b Ll 23 58 Sade a3l s Ll (glaysiS
boge by o sl glacanT sy ool g5 b 4 8L b 43550110 o e o3,ler
FAS S g by 4 Sk DS A 5358 TV Ol 3 LT sl (DL 45 e D &S5
GV 4 1S oS 550 (s ) iles S i A Jl enlr 5 SSaS e
(Nl

Ol D ¢ i g o83 e 5 st e 0dSCin g (L (liiDly (6155 (5t )

Ol O, Ol pl Cubs el Sl ¥

Ol D18 g Aot ol e 5 oot e oaSCha g sl ¥

Email: mokhtari.set@gmail.com EYREC T PN CETSTIEE WRWE I HRNC PPN FIVPNEN

WAYNOA 5D sl IR YOSl S gl ) WAUAYYICSL 53 5,7

100 G o a)lad @)l 8)9s Wb s p


http://ce.mazums.ac.ir/article-1-593-fa.html

[ Downloaded from ce.mazums.ac.ir on 2025-07-02 ]

w

519

ul]lSlub g |;||5|5:| 'Il.:l

JAS 5 Grmen 5 580 (Hlmo s bl
A Sl 33 (S5 kS IR 0 45 e
(X0-¥7014)5,108 s

e
o 53 gl S )y da b addllas
& S Dbl s 5 0838 55 ol slas Shes
ot ol el S5O s ks
cognitive type 1 diabetes (glaojlsldS
qneuropsychological profile . problems/deficits

=S 5 <&, s « pediatric , adolescents. children
APAPsychNET (Google Scholars glsesls oL 53
alS” UL (!, Science Direct , Web of Science
5 085Sy wls glacawT b ks e OV
Dol Gl gy abs 4 Yae OUle
p oo s VY Jl U (Gl o gl
Win &y g w3 pke (O (Sl e SVl s &
Syl S5 eslial Ot LOT 53 48 SV ¢ ulS”
Olge @ Maw 33 Sl SIS ol Jlomin
S SYe 055 0 eslimal s YN esls
S g odd s sre Gyl le Dl Lk a4 b o T s
A e s p ) T s &S SV e
Ol 5 55 ok Juols 55 5 5 55 Subs g 50
P e N I & B T RS WIRES

Lo 4l i

sl
Joli o 0s 5L Al 1Y g 51 IS b
Blos gy Jdosl B 5 os0 ool Shrs3 DY
S50 Alis 7Y Colg 5o ma S slolae ae s
bl JSsba A3 8 15 o 5 JalS
ERGY ¢ Cobs 4 M OI55S7 a5 A o OLES
sl ¢S 03 g a5y 3 VJLN OYlaon b duo las

AV, (6 5 oml s Shae e lld— (6 e &Sl

s SHIE (W, 8 dbasl> 5o SYMes] (Jle (6l
S s Syl 5 Sledbl 5l s () o) ]
Cy Cubs 4 M Ol 6 Olf;;): O glas—
S35 Olysn 53 sre dSawill .l ok 0> S
oMl oyl HE s B OV e Bime o
S5 b amlie 55 (S35 )55 55 Lubs 6sles
g s gl Slee 5 e @l iy S0l
— T e e e ) e SL OVl Js
o My Sl s ool (w09 8 ol 53 (Bl gl
Llg e i ot KT ogas 48
SOl Sl 03,8 S5 kS Lk
wilsy e 50 T Lass glasysliws 5 sl
Sl osls Ol b tash ml esdla il
—o b gy plnil 1 (S e L S
Solow Sy ke 53 gwlal oS, &8 28l es g cla
Olpl 53 OA-TASL o L oo (A G 55 ol
Sebs 53 b Gl sy 4t Sl
RN O [ e e R N
on 4 S obtagh bl wb Sl
oS, 5 Tabs S 088 s s S
— iR 3 (S 3 ks ¢Sl (AiBL a1
Sl SO awy s s SV s s
bl abble ( glad - ()8 dbbl- ( yl ]
O A bl JaS L GBS e gl
L;A;? cé,ﬁi: sy 55 (Ml eddeslsplis
S5 5368 § 5 abs 4 Ve 01575575 Shee
o8 a3 b copl ply (YOl edBoslsolis st lis
2 ls M ae s &S S Ll Sladlas
03 o5t &S5 g5 Tabs 4 Mae Dbl 5 5 OIS SS
sapn &S hagy el (ol «wi& plost Ol
— et Ve Ol 5 O3S s lid glacnT
Sldaly b I reaiie 03 SLAT es osjls
SHle b 6l 1y SUS ()l ol 5l
55T palp s las Ses 35 Oua b
el 53 3 4 (GSlutiadl 5 Esly L > Slas 35

110 9B | o)lasd «@as)ly 8)9s

W as


http://ce.mazums.ac.ir/article-1-593-fa.html

[ Downloaded from ce.mazums.ac.ir on 2025-07-02 ]

G £65 Ol @ Ws oblgags § Ol5305 )s (IAlib CVIIA ) 5)000

Cabd 4 Mo Qblgrgs § OIS Ho dladl> OYNS
= EY

g bl glaaddie S s Il (LS Olallae
g5 b 4 M Dbl 5 5 O3S 53 15 5,5k
33 bl b4 v dlesls Ol oSS
52375k M) oS alsslo (2S5 55 s 4 0L
ommmen 5 (FYXFYR) (Sl o3l &S5 51 u 313 ol
O el ) plas Sl ol
Al o T (0107 (57 s

awle Jole 95 S das o Ol M w)
o Nl Ol 53 ¢SS e 5 (709 e 5n
sl SISk S 5 gy p ONES py b
(OY)C}‘Jii.}jG:lﬁ Sopsh sl gl ks e
100 51 s 5 AL Hssle oy p e S e 6
Lo Gloj dols <SG Sl s oo Ll st gl
A g wml B Sl 4 Sl O35S I (last 5
S adllan ol mls Lyl sk 4 1y &S e O
yfdwfﬁ@bﬁ@lf:;5>ﬁ@ljl
Sl (55Tl 3 wbde Ko 4 Comd izl
adllas oS 5s Lol Ol g 5 B Dl o Lab
&S Lals olas (\'A)Qljip 9 6ﬁ>}? G Gl:laﬂja
L I & R (L RS NP TEH
A e Ve 35 (6,550 5 Al 6 5 e
S Sl 0313 Olas (WSS 5 o g glaasl
Ol o)k Jale dir b g Olajes 5l s 4
S e g L
4 Mo Ollgrg 5 0558 5 la OV
Sasn @b S e My s &K gy ks
O Sl S 3 0008 5 g S
S35 glas - ol il S e
Saw & g5 ok 4 GFHL e 53 S e
Al

bl g9y p S e Olids e s
w5 55 WK p g ok 4 Ve bl s 5 O8Ts S
2 Blee L5 Slidow 4T ol 10l 4 5 L6

S s Bleds S jaze abbl> adlge ki L S

TA Jeala 55l ol 3G caalsl s (rv-re

I H PR B PSIEY

Cabd 4 Mo Ollgzrgs 9 S8 10 d>gf OV
ey
23 g YN () Sl ey Slidos o

IS s ok 4 Yae Ol g 5 0TS
Saasb iy s (iliime (Sla0seT 5 aasb
W)l g O O hoew gl wlae 5 (V) (553
e 0s) ks 5 0 STy els &8 ol (gla0y g T
YAl s (‘bb 3 glas sazme Ol H3 CuMe
5 (AP Sl 5 osle 28Ty Olej (slady e T o(FV
2 el 0dd oslinal (FY-FPax 5 (s (ST
PH W ceii C}; ol o ny L e Ol Olaesy
Lajli o p & glalansy yo polal j b 4 ey
ool (Ll S0 b 5 Sl 4 ars
ois S8 55 josasa Sl pl (Froford)
S5 dlcpll Ll el s able &S 545
e Slido pl 5l ol 53 & Celriy) a5 6
w8 5wy p 3y dm g wble glaadlge 31 S
o5ly3 S o 5 Amslie O] Al ol 5 ol
sEa 1) &S g abs 5 ar s NS S
Glaadl 3o 14V Jl j3 iash oS5 LS ajle e
S p abs 4 Ve O3S )3 1) 4 g Calies
wllae pl s & (Pl 0305 13 gy 3,50
ailge 53 655 g5 ol 4 Vs O3S s e OLS
S Say gt S b S ene Ul ) Gl a5
(S e ple B Fodsl 5 ol &S s
2 5 dls 2 Wl OVlees 51 5ol 65, Shes
3,0 35 03 8 53 Olo J55 4 5 (slaadl s yla
b blisl s I S sty 4l
3508 Js 4 g dble K gy by b

3,8 Syge bl b il il aes Sl

€00 GunG o a)lasd (@o3)ly 2)gs

Glb Jles


http://ce.mazums.ac.ir/article-1-593-fa.html

[ Downloaded from ce.mazums.ac.ir on 2025-07-02 ]

0

519

ul]lSlub g |;||5|5:| 'Il.:l

adllae 55 ol 35 g g weny YL T
S g5 ks & S Oy ) GV K
Shails &S Sl g 55 O A3 il A odalie
Frea g Febie Djson Lyl 6 g AL
~ s Ole (ondis dlsly imen 5,8 6 D) s
3 Camd) sl s slanld, 59 9 gl sla
S p5 ks 4 s Ollr 5 5 0575557 55 (Ol

FICwl 0ds iyl £
onh S Sl 5 Sl a5 JB S
4 s Ol s 5 0858 )3 ol slas SL
letls g JAS 0y £ b amlin 5o o gy b
23 0L 53 ol 2l slas SHI87 s Il I ST
—asl i QAN -59) el 035 U257 05 5 L dwslie
55 e s oS it 0 D 1) Jlezl ol ol
4 e Ol g 5 O3S 5o lal slas S
ol Bl il (S gl 6 g8 Sabs
A5 Ol Olug oS oslsl O J1 wam gl Jlaz>|
Slors 5 S35 s 5o Laydlss e p 08
L L PR OUU ST COUN I |- B PP PR A
ol 5 (Sl o295 sl tass @ oty
g5 Suks 4 e bl 55 5 D557 55 jae (kL
el VYl 03 J xS 05 8 L alin 53 S
—as G oLl aash s 6RO
2> e ol Gl el L (A,
S g ks 4 Skl DS 5 as 8
o3le e 5 51 oS sl 0l T (glaasl s S
5 5 b 4 0L Ol e (5 ST 5 ke
o) el oo 13 3 s Ssls J S 65 8
S () alslo s 1y Obde oslize s Shas 23,
Sl ) s S geadle o ege Sl S
AL odaline IMRI 1 oslinsl b andllas ¢S5 s ols olis
3 Abe (sslee J ST S Sl e 3 oS
S L,ls 2 gl slas SO J S s oS jhe
ESE 5 Gl e A ol - iy 4o Ji
238 g ks 40 O 5 (Gl G

(ol 43,55 515 1 3580 Skl il glaadd 5o
(OYFYXFXVC ] 45 S 55 it 550 Sl
oS s ST bl ol glae
L U’»’-‘J”L" f(;..w\ AIBJS.: )\)'; P :)}A LA&A}}:_
Cobs 4 M Ol o g 0‘53; 3> bl Calides
T U NG TSP JYPY FYWIC i
5 o oS e i gl gla ST 5T
3 Olaiswe ol Cﬂ (00-08) (g Hlew ks Jgb L
5 085S s Lgﬂf:l.l 5 bbbl Candy anllls
B el ) K g abs 4 Y Dbl s

sl F b

Oblaz>gi 9 O35 50 2l s 5l OV
K Eg b 4 M

CLslee Sl Glassame 4 Y glal Gl SO
35k cgn 536 1y 3130 oS 505 o a1 YU o Lt
5 Ladln 5l LETE 5 ooy (ogn GLaZanipn o
23 .(OV) LAy j5 4 5 43L~:_}>.-L§)L?)'Lw sla xSy
SV adllls 4 (6 ph Olawaiie sl sl
WSl tllasls, Cobs ys gl glas S8
Sl Sy plonil 4 el y obs ola J 28
Bt G105 O A3 et (1L Jolb (23100
ol (glde o5y Ladm S Sl el o 5l
Gl pslts LT, plil 5 (N-YNLEL
b )l ) las gezme Lol 28l s
Wlsey S adileile 5 g5l SUls Jol
G5l gl 23 g pdolaml calins > Oyl
5 RS ke i Olge csline S5 S L
Frops o Sen & Cul ok, syll
Jee @l ONL,E o L5 ol glas S
A JS S Wlesls olis GMOLKer 5 e

&\ﬁl Lg\.a.s;)lf 0 yos "y @Ll.s ()lf.s; 33 O~

1. Executive functions

110 9B | o)lasd «@as)ly 8)9s

W as


http://ce.mazums.ac.ir/article-1-593-fa.html

[ Downloaded from ce.mazums.ac.ir on 2025-07-02 ]

G £65 Ol @ Ws oblgags § Ol5305 )s (IAlib CVIIA ) 5)000

9 Oags o OleMbl Sildy s OV
O £9 Cabd 4 M Ol g
B3 L (83 Sllas & plawl (6l 5V Olejke
V0)3 g o odl SleMbl 5515 5 S sd 6
OVlaon L awslin 5 &5 das o Ol Sladss ok
S g5 il 4 e Ol 5 0SS (ol
WAFAIL s (5 uS SleMbl 3515 5 o
Filan S e OO 5 eSS
ol e a1 6 g8 s 4 OBk 3 SledL
Ol T iass glbeasl .Lladls by e Sl
e bl 3l s Sledbl B3l e dad
3388 Sl gl 3 SAS Jle Gt G xS (D
il Sas 65 5 Cubs o Jlev 1 SV e
Sy

4 M Ol g 5 0858 yo ls YN
2 S GISL Glakly p ede g5 abs
2 kel SISE WS ol by o pike
ObMie s glasskws 5 slarl 5 Shes
GobT Sl (Jle g, (TO-YPAAYYAEL axdls
MNee 0Ll s 5 5 O35 hasss 5 Shas 55 (5 lskae
oks odalin LT OVlaen L awlis j5 Cobs 4
Sl F S Ul o sl ol S oIl e ST (YA
e Sl alge 38 Lis b Ll VAl ok
O A8 JpS Cslhel cdST 5 MO by
o 3 Shae ain) 53 555 5 G IA)
g podalis
SVt 3 g5 ) ol oukae S 01 o ST sb
Sl &Syl gl ol slas S5 cabssl- a5 s
4 0w s SleMbl S5l Ce w5 glad -
3 Je il Ll S o Coles & £ 5 b
slgtadls O Slus O - la g
T WJlo Oblian 5 &5 5 ubs & OLMe 25l
s Ay o B VA ra DLl e S5 5 1S

Sl ane 2 dglags pl s &S Cunl 235 oyl

Ol g he e ‘JL.» 0858 L awlis
03 e i Sl O Kiags ol (VPAas
Slp o Sl Oi b 4 1 S 05738
pEoke Ly by e Jbj ol ol 3 Sas Lis
2 gl s S8 Wl &S laasl
OUS 1) &G g5 Sabs 4 Yae DUl 5 O3S
Calee glaadie I eslSe 3)5s 3 clesls
Sde b (ol sop omnedS ol 5L) (6 les
@l s S 5 G s olew 43l s (6 )les
e Wi ly syl sy Swl Sl
(@l 05,5 b awslie j5 o8 dias o Ol Lo _tags
5 MVOEsS s gad g pdiOlal adg
Ll s S5 ¢ Cobs 4 D GYOUl g o
Wby G5 s, Koo Fp ST
Cabs 4 0L 5 OS5 ,8 55 (6,135l 5 (55 o
p35) g diee Cal G09S 0 ASTT K
b ol ! gas S5 aaly T s 487 Slalllas ol
o 3 Solen Se Usb (el s (S e

S o ST 03,8 515 g 3500 Sole 4O

9 Olags 8 glad - (Gl &Il OYMNS
0 EP b 4 M Olblg g

Ol 5 5 085S a8 Wlesls Olis Slass slaasl
Solkes (Saalen 5 STl 53 &S 655 b 4 Sl
O35 pl ke (gl (YOLEL o LaTLIEL s Las -
S oleld by s polal 0558 5
Fcans 3 Slas U5 058 4 o bbs
ALJ") ‘L’;’iw - (5)‘41.) éf\)sl CJY%\ K3 9 BHPEIAEY
S i 3,03 6 g5 abs 4 Sl e b caiin
CMSie S5l ST Ml e Lol 3l s
0Ll JEsdl gieas .l i oldd — (55l STyl
S As &S Sl g & Wlosls Olas (NOLKes 5
—o3,8 il 1y K gy ks et Sy
b sdmss slaz b ol wile (ST plowil 55 ol
s (beaSe b 0 iNbeaSs 51 eslizul
Al JS)

€00 GunG o a)lasd (@o3)ly 2)gs

WL Jas


http://ce.mazums.ac.ir/article-1-593-fa.html

[ Downloaded from ce.mazums.ac.ir on 2025-07-02 ]

\'

519

ul]lSlub g |;||5|5:| 'Il.:l

OT bl a8 Sl AOIOLT slassl b Ko
Slaoyss 53 0 S P e dsls 03,5 e
Liydlys Sy b e 0T (b &S) S35 Sl
P DY sae 0T (b )l 5 (ol
e s glas See 1, SST op 5 d(uS

3yl
SO 5sS jo &S e old b ,lgs Ole s
—st 1 ST e 6 s b 4 Ve Ol
Cupde S 58 war 5l ol glas S, 0,8
g o) 5 Al Ol g3 Coanl cipls (6sley
4 0L b 4l e O SSls 5 (il maaine o5
LS edie & SWls b o 1y ol ol
23 2l s S Calibes slaadl 5 ) ¢§i<.u§
ol S ps il 4 s Ol 5 O3S
el 5l eSGplaST SLl L 5t Ak

Sde b (ol pp ol ol 5L) (5l

AU dls e Gy b 4 Ml e (ol
e b oI ol sl SLI 5o e
23 Sl e Ol )8 5 b s
Wl K gy ks 4 e Oy 5 OTasS

s

S 5 dom

sl gl 5y NS sba andlls oyl @L:J
o S eaS o a1 6K g5 Cabs 4 0L
ol ol ol 5 S8 b byl 5o s
el s sl 48 Ky g sl Sl sl
sor Sl o] Ol S spn e sleiy
5068 s Bl et gy s S5
) oled 5 e &5 g5 ubs 4 S Ollz g
s IS a5 5
Ol o i E N (gla i 88 s ()
2 ol o U ol g Gl 5 Sl O3
05 xlllae

Ste b oley 4 Ml e i (850
036 ol ol 5 oS s il (il
b Sl sl 51 el ol o el ok 8 S
YT (6 slows Sodks Jsb cpizman (OF-1V) (Lo Cain
3 AF-AF DY) ornclS 5o Gl g
S Jelse o gege 3 MVAWOP) caradS ol
g5 Sabs 4 0bdae o (o ld DY 56b 6l
Jo ol b cwlgT Wl Oblas b awlie 55 &S
Al ol ) Sl & s atte s
WOlallas 51 S 55 (e Gl i,y (g ra O e
e 1y ks oWl Sy, el el
SF e 0o bl @ FVYOL] amils eedS s
oS ol 4 bdee ol OOShs Slalas
658l & s Fp o s MemLleds by e
e 0 B Olje > leg Kb O )R
S S ps ks > L gl Lol
Aalgs oS Ay e B4 S A)Cwleds
Sliusgdee [ a4 A-MYVANANFP) ok gls
oS g ises SH e Al 6
Slr 4 mhie Gl b Sl eslinal 5 olas

VLl ks te ol Kon gl 4 ¢ J b Olllae
PS> 55 s 4 lies sl Fe oy &
2 L Sl S S S b J e e
S S 1O A NE I g IR (PR TCI [P 115
23 45 JB (65 S 5 (ke O T 5 oS
S350 p S Glades 5l eslinal b Al . GBI e
gl (l 8 5850 3le Jpi L OS5 S
Soa b b e amlis glas Shas OT 1y 5358
Sloss 53 (alg )3 338 Lasaia e Ol i
23 odd Lekie ol glas SO ples s
R 3 e 3y G p 5 abs 4 Ve 513
03 5 3l glae g5 amlr Se .(09)3,8 15 35
Fre s dbble g a5 glajlde OUd o jade (glaoy g
g5 ol 4 0bMe 53 b 355 0 st 3,8 O
b pl S odalie bl 5 a5 SV S

110 9B | o)lasd «@as)ly 8)9s

W as


http://ce.mazums.ac.ir/article-1-593-fa.html

G £65 Ol @ Ws oblgags § Ol5305 )s (IAlib CVIIA ) 5)000

e g cenlie g lid (oIS 5 O seT 51 eslizul :(O)
IR e DO 9 Lol -
L obMaw 53 s OO Calides slaa Ll g oS

Ol 5 O824 5o old slacanT a4 2l
5 6T Glls Gl W S g5 ubs & M

ol Ol sshia bl glaal, sl 5 3 I3 i 3550 1) G 5 b

[ Downloaded from ce.mazums.ac.ir on 2025-07-02 ]

il e 6y e DY

References

Atkinson MA, Eisenbarth GS, Michels
AW. Type 1 diabetes. The Lancet.
2014; 383(9911): 69-82.

.udlw-@uj‘_;m)p);;u;)lxx&:;ﬁpﬁ:(c)

(Cads L j8) o ld las,lsdn 8 Sl o

L5 g G 5 ubd 4 Ve DUl 5 5 O S s
ool Dbl s s Slas y ollasl 30
(S b 5 esliS 6T S5 cdS IS 5k 4 s
ol il bl o 1) T g 5 Sles

functional MRI study of working
memory. Diabetes. 2020; 69(8): 1770-
1778.

Pishdad G. Low incidence of type 1 9. Cato, A. M., Maurus, N., Ambrosino, J.,
diabetes in Iran. Diabetes Care. 2005; Bondurant, A., Conrad, A. L., Kollman,
28(4): 927-928. C., Hershey, T. Cognitive functioning in
McCrimmon OJ, Ryan CM, Frier BM. young children with type 1 diabetes.
Diabetes and cognitive dysfunction. The Journal of the International
Lancet. 2012. 379(9833); 2291-2299. Neuropsychological Society. 2014; 20:
Saggar M, Weinzimer S, Tsalikian E, 238-247.

Mauras N, Buckingham B, Mazaika P, 10. Kirchhoff BA, Jundt DK, Doty T,
et al. Compensatory hyperconnectivity Hershey T. A longitudinal investigation
in developing brains of young children of cognitive function in children and
with type 1 diabetes. Diabetes. 2017; adolescents with type 1 diabetes
66(3): 754-762. mellitus. Pediatr Diabetes. 2017; 18(6):
Mcintyre RS, Kenna HA, Nguyen HT, 443-449,

Law CWY, Sultan F, Woldeyohannes 11. Cato A, Hershey T. Cognition and type
HO, et al. Brain volume abnormalities 1 diabetes in children and adolescents.
and neurocognitive deficits in diabetes Diabetes Spectrum. 2016; 29(4): 197-
mellitus: Points of pathophysiological 202.

commonality with mood disorders? 12. Cameron J. The impact of diabetes on
Advances in Therapy. 2010; 27(2): 63- brain  function in childhood and
80. adolescence. Pediatric Clinics. 2015;
Van Duinkerken E, Snoek FJ, De Wit 62(4): 911-927.

M. The cognitive and psychological 13. Northam EA, Anderson PJ, Jacobs R,
effects of living with type 1 diabetes: a Hughes M, Warne GL. Werther G.
narrative review. Diabetic Medicine. Neuropsychological profiles of children
2020; 37(4): 555-563. with type 1 diabetes 6 vyears after
Northam E. Effects of Diabetes on disease onset. Diabetes Care. 2001; 24
Neurocognitive function of children. In: (9): 1541-1546.

Delamater A., Marrero D. (eds) 14. Desrocher M, Rovet J. Neurocognitive
Behavioral Diabetes. Springer, Cham. correlates of type 1 diabetes mellitus in
2020. childhood. Child  Neuropsychology.
Foland-Ross LC, Tong G, Mauras N, 2004; 10(1): 36-52.

Cato A, Aye T, Tansey M, White NH, 15. Rovet JF, Ehrlich RM, Hoppe M.

Weinzimer SA, Englert K, Shen H,
Mazaika PK, Reiss AL; Diabetes
Research  in  Children  Network
(DirecNet). Brain function differences
in children with type 1 diabetes: A

Intellectual deficits associated with
early onset of insulin-dependent
diabetes mellitus in children. Diabetes
Care. 1987: 10(4): 510-515.

€00 GunG o a)lasd (@o3)ly 2)gs

ENCYEIEIN N


http://ce.mazums.ac.ir/article-1-593-fa.html

[ Downloaded from ce.mazums.ac.ir on 2025-07-02 ]

q

5191

|;||||5n.lb g u|5|5:| 'ﬂlﬂl

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Hannonen R, Tolvanen A, Komulainen
J, Keskinen 1, Riikonen R, Nuuja A.
Academic skills in children with early-
onset type 1 diabetes: the effects of
diabetes-related risk factors.
Developmental Medicine and Child
Neurology. 2012; 54(5): 457-463.

Lin A, Northam E, Rankins D, Werther
G, Cameron F. Neuropsychological
profiles of young people with type 1
diabetes 12 yr after disease onset.
Pediatric Diabetes. 2010; 11(4): 235-
243.

Turner SL, Berg CA, Butner JE, Wiebe
DJ. Attention problems as a predictor of
type 1 diabetes adherence and metabolic
control across adolescence. Journal of
Pediatric Psychology. 2018; 43(1):72-
82.

Perez KM, Patel NJ, Lord JH, Savin
KL, Monzon AD, Whittemore R, Jaser
S. Executive function in adolescents
with type 1 diabetes: Relationship to
adherence, glycemic control, and
psychosocial  outcomes. Journal  of
Pediatric Psychology. 2017; 42(6):636-
646.

Wasserman RM,  Anderson  BJ.
Schwartz D. Screening of
neurocognitive and executive
functioning in children, adolescents, and
young adults with typel Diabetes.
Diabetes Spectrum. 2016; 29(4): 202-
210.

Shahbazi H, Ghofranipour F, Amiri P,
Rajab A. Perceptions, enablers and
nurturers related to self-care behaviors
in adolescents with type 1diabetes.
Iranian Journal of Endocrinology &
Metabolism. 2018; 19(6): 435-443.
Shahbazi H, Ghofranipour F, Amiri P,
Rajab A. Factors affecting self-care
performance in adolescents with type 1
diabetes according to PEN-3 cultural
model.  International ~ Journal  of
Endocrynology & Metabolism. 2018;
16(4): 62582

Pourabbasi A, Tehrani-Doost M,
Ebrahimi Qavam S, Farzami J, Larijani
B. Evaluation of Cognitive Functions in
Iranian Children and Adolescents With
Diabetes Mellitus. Acta Med Iran. 2017;
55(6): 381-388.

Abdollahi M H, Hosseinpour G, Rajab
A, Ramezani V. Attention bias,
depression and anxiety in adolescents
with Diabetes type 1. RPH. 2009; 2(4):
1-10

Baucom T, Queen K, Wiebe D, Turner
S, Wolfe K, Godbey E, et al. Depressive

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

symptoms, daily stress, and adherence
in late adolescents with type 1 diabetes.
Health Psychology. 2015; 34(5): 522—
530.

Turner D, Berg C, Butner J, Wiebe D.
Attention problems as predictor of type
1 diabetes adherence and metabolic
control across adolescence. Journal of
Pediatric Psychology. 2018; 43(1): 72-
82.

Tonoli C, Heyman E, Roelands B,
Pattyn N, Buyse L, Piacentini M, et al.
Type 1 diabetes-associated cognitive
decline: a meta-analysis and update of
the current literature. Diabetes. 2014;
6(6): 499-513.

Gaudieri PA, Chen R, Greer TF,
Holmes CS. Cognitive function in
children with type 1 diabetes: a meta-
analysis. Diabetes Care. 2008; 31(9):
1892-1897.

Naguib JM, Kulinskaya E, Lomax CA,
Garralda ME. Neuro-cognitive
performance in children with type 1
diabetes — a meta-analysis. Journal of
Pediatric Psychology. 2009; 34(3): 271—
282.

Ferguson SC, Blane A, Wardlaw J, Frier
BM, Perros P, McCrimmon RJ, et al.
Influence of an early-onset age of type 1
diabetes on cerebral structure and
cognitive function. Diabetes Care. 2005;
28(6): 1431-1437.

Ferguson SC, Blane A, Perros P,
McCrimmon RJ, Best JK, Wardlaw J,
et al. Cognitive ability and brain
structure in type 1 diabetes: relation to
microangiopathy and preceding severe
hypoglycemia. Diabetes. 2003; 52(1):
149-156.

Brismar, T., Maurex, L., Cooray, G.,
Juntti-Berggren, L., Lindstorm, P.,
Ekberg, K, et al. Predictors of cognitive
impairment in type 1 diabetes.
Psychoneuroendocrinology. 2007; 32(8-
10): 1041-1051.

Dahlquist G, Kallén B. School
performance in children with type 1
diabetes — a population-based register
study. Diabetologia. 2007; 50(5): 957-
964.

Hannonen R, Tupola S, Ahonen T,
Riikonen R. Neurocognitive functioning
in children with type-1 diabetes with
and without episodes of severe
hypoglycaemia. Developmental
Medicine and Child Neurology. 2003;
45(4): 262-268.

Northam E, Bowden S, Anderson V,
Court J. Neuropsychological

o0 BB o o)lasd «@a3)l 5)9s

G Las


http://ce.mazums.ac.ir/article-1-593-fa.html

[ Downloaded from ce.mazums.ac.ir on 2025-07-02 ]

G £65 Cubs @ Wias oblgags § Hl5305 )y (IALD CVISAI )y (5)0)0

36.

37.

38.

39.

40.

41.

42,

43.

44,

45,

functioning in  adolescents  with
diabetes. Journal of Clinical and
Experimental Neuropsychology. 1992;
14(6): 884-900.

Hagen J, Barclay C, Anderson B,
Feeman D, Segal S, Bacon G, et al.
Intellective functioning and strategy use
in children with insulin-dependent
diabetes mellitus. Child Development.
1990; 61(6): 1714-1727.

Bjergaas M, Gimse R, Vik T, Sand T.
Cognitive function in Type 1 diabetic
children with and without episodes of
severe hypoglycaemia. Acta Pediatrica.
1997; 86 (2): 148-153.

Ryan C, Vega A, Drash A. Cognitive
deficits in adolescents who developed
diabetes early in life. Pediatrics. 1985;
75(5): 921-927.

Gschwend S, Ryan C, Atchison J,
Arslanian S, Becker D. Effects of acute
hyperglycemia on mental efficiency and
counter  regulatory  hormones in
adolescents  with  insulin-dependent
diabetes mellitus. The Journal of
Pediatrics. 1995; 126(2): 178-184.
Holmes C, Hayford J, Gonzalez J.
Weydert J. A survey of cognitive
functioning at different glucose levels in
diabetic persons. Diabetes Care. 1983;
6(2): 180-185.

Ryan CM., Atchison J, Puczynski S,
Puczynski M, Arslanian S, Becker D.
Mild hypoglycemia associated with
deterioration of mental efficiency in
children with insulin-dependent diabetes
mellitus. The Journal of Pediatrics.
1990; 117(1): 32-38.

Mitrakou A, Ryan C, Veneman T,
Mokan M, Jenssen T, Kiss I, Hierarchy
of glycemic thresholds for counter
regulatory hormone secretion,
symptoms, and cerebral dysfunction.
American Journal of Physiology-
Endocrinology and Metabolism. 1991;
260(1): 67-74.

Ryan CM, Williams TM, Finegold DN,
Orchard TJ. Cognitive dysfunction in
adults with type 1 (insulin-dependent)
diabetes mellitus of long duration:
effects of recurrent hypoglycaemia and
other chronic complications.
Diabetologia. 1993; 36(4): 329-334
Sattar L, Renneboog B, Decaux G.
Hyoerglycemia induces attention and
gait in diabetic mellitus patients. Acta
Diabetologica. 2017; 54(10): 953-959.
Shinosaki JS, Rossini JC, Jorge PM,
Macedo LB, Tannus PJ. Type 1diabetes,
cognition and the neurologist: Exploring

46.

47,

48.

49,

50.

51.

52.

53.

54,

55.

Go/No-Go and Maze tasks in the search
for a practical screening tool.
International Journal of Developmental
Neuroscience. 2017; 60: 86-93.

Rovet J, Alvarez M. Attentional
functioning in children and adolescents
with IDDM. Diabetes Care. 1997;
20(5): 803-810.

Northam E, Anderson P, Werther G,
Warne E, Adler R, Andrews D.
Predictors of change in the
neuropsychological profiles in children
with type 1 diabetes 2 years after
disease onset. Diabetes Care. 1999; 22
(9): 1438-1444.

Ghetti S, Lee JK, Sims CE, Demaster
DM, Glaser NS. Diabetic ketoacidosis
and memory dysfunction in children
with type 1 diabetes. Journal of
Pediatrics. 2010; 156 (1): 109-114.

Aye T, Barnea-Goraly N, Ambler C,
Hoang S, Schleifer K, Park Y, et al.
White-matter structural differences in
young children with type 1 diabetes: a
diffusion tensor imaging study. Diabetes
Care. 2012; 35 (11): 2167-2173.
Northam EA, Rankins D, Lin A,
Wellard RM, Pell GS, Finch SJ, et al.
Central nervous system function in
youth with type 1 diabetes 12 years after
disease onset. Diabetes Care. 2009; 32
(3): 445-50.

Gallardo-Moreno  GB,  Gonzalez-
Garrido AA, Gudayol-Ferre E, Guardia-
Olmos J. Type 1 diabetes modifies brain
activation in young patients while
performing visuospatial working
memory tasks. Journal of Diabetes
Research. 2015; ID703512

Hershey T, Bhargava N, Sadler M,
White NH, Craft S. Conventional versus
intensive diabetes therapy in children
with type 1 diabetes. Diabetes Care.
1999; 22 (8): 1318-1324.

Hershey T, Perantie DC, Warren SL,
Zimmerman EC, Sadler M, White NH.
Frequency and timing of severe
hypoglycemia affects spatial memory in
children with type 1 diabetes. Diabetes
Care. 2005; 28 (10): 2372-2377.
Schwartz DD, Wasserman R, Powell
PW, Axelrad ME. Neurocognitive
outcomes in pediatric diabetes: A
developmental  perspective.  Current
Diabetes Reports. 2014; 14 (10): 533.
Ghetti S, Lee JK, Sims CE, Demaster
DM, Glaser NS. Diabetic ketoacidosis
and memory dysfunction in children
with type 1 diabetes. Journal of
Pediatrics. 2010; 156 (1): 109-114.

1100 BB o 2)lasd «@o3)ls )9y

W0 Jles

Yo


http://ce.mazums.ac.ir/article-1-593-fa.html

[ Downloaded from ce.mazums.ac.ir on 2025-07-02 ]

)

5191

|;||||5n.lb g u|5|5:| 'ﬂlﬂl

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Semenkovich K, Bischoff A, Doty T,
Nelson S, Siller A, Hershey T, et al.
Clinical presentation and memory
function in youth with type 1 diabetes.
Pediatric Diabetes. 2015; 17(17): 492-
499,

Hughes C, Graham A. Measuring
executive  functions in childhood:
Problems and solutions. Child and
Adolescent Mental Health. 2002; 7(3):
131-142.

McNally K, Rohan J, Pendley JS,
Delamater A, Drotard D. Executive
functioning, treatment adherence, and
glycemic control in children with type 1
diabetes. Diabetes Care. 2010; 33 (6):
1159-1162.

Farfel A, Liberman A, Yackobovitch-
Gavan M, Phillip M, Nimri R.
Executive Functions and Adherence to
Continuous  Glucose Monitoring in
Children and Adolescents with Type 1
Diabetes. Diabetes Technol Ther. 2020;
22(4):265-270.

Bagner DM, Williams LB, Geffken GR,
Silverstein JH & Storch EA. Type 1
diabetes in youth: The relationship
between adherence and executive
functioning.  Children’s  Heaithcare.
2007; 36(2), 169-179.

Luczynski W, Lazarczyk 1,
Szlachcikowska I, Kiernozek Z, Szylaj
O, Szadkowska A, Jarosz-Chobot P, et
al. The empowerment of adolescents
with type 1 diabetes is associated with
their executive functions. BioMed
Research International. 2019; 9 :1-8
Abo-el-Asrar M, Andrawes NG, Rabie
MA, ElGabry D, Khalifa A, EI-Sherif
M, et al. Cognitive functions in children
and adolescents with early-onset
diabetes mellitus in Egypt. Applied
Neuropsychology: Child. 2016; 7(1):
21-30.

Ryan CM. Neuropsychological
consequences and correlates of diabetes
in childhood. In: Holmes CS. (ed.)
Neuropsychological and  behavioral
aspects of diabetes. New York:
Springer-Verlag. 1990: 58-59.
Tolu-Kendir O, Kiris N, Temiz F,
Giirbiiz F, OnenliMungan N, Topaloglu
A, et al. Relationship between metabolic
control and neurocognitive functions in
children diagnosed with type | diabetes
mellitus before and after 5 years of age.
The Turkish Journal of Pediatric
disorders. 2012; 54 (4): 352-361.

Rustad JK, Musselman DL, Skyler JS,
Matheson D, Delamater A, Kenyon NS,

66.

67.

68.

69.

70.

71.

72.

73.

74,

et al. Decision-making in diabetes
mellitus  type 1.  Journal  of
Neuropsychiatry and Clinical
Neurosciences. 2013; 25 (1): 40-50.
Kaufmann, L., Pixner, S., Starke, M.,
Zotter, S., Kohle, J., Meraner, D., ...
Hofer, S. Neurocognition and brain
structure in pediatric patients with type
1 diabetes. Journal of Pediatric
Neuroradiology. 2012; 1 (1), 25-35.
Foland-Ross LC, Reiss AL, Mazaika
PK, Mauras N, Weinzimer SA, Aye T,
et al. Longitudinal assessment of
hippocampus structure in children with
type 1 diabetes. Pediatr Diabetes. 2018;
19(6):1116-23.

Siller AF, Lugar H, Rutlin J, Koller JM,
Semenkovich K, White NH, et al.
Severity of clinical presentation in
youth with type 1 diabetes is associated
with differences in brain structure.
Pediatr Diabetes. 2017; 18(8):686—695.
Hosseini SH, Mazaika P, Mauras N,
Buckingham B, Weinzimer SA,
Tsalikian E, et al. Altered integration of
structural covariance networks in young
children with type 1 diabetes. Hum
Brain Mapp. 2016; 37(11):4034-4046
Mazaika PK, Weinzimer SA, Mauras N,
Buckingham B, White NH, Tsalikian E,
et al. Variations in brain volume and
growth in young children with type 1
diabetes. Diabetes. 2016; 65(2): 476—
485,

Mauras N, Mazaika P, Buckingham B,
Weinzimer S, White NH, Tsalikian E, et
al.  Longitudinal  assessment  of
neuroanatomical and cognitive
differences in young children with type
1 diabetes: association with
hyperglycemia. Diabetes. 2014,
64(5):1770-1779

Barnea-Goraly N, Raman M, Mazaika
P, Marzelli M, Hershey T, Weinzimer
SA, et al. Alterations in white matter
structure in young children with type 1
diabetes. Diabetes Care. 2014; 37(2):
332-340.

Aye T, Barnea-Goraly N, Ambler C,
Hoang S, Schleifer K, Park Y, et al.
White matter structural differences in
young children with type 1 diabetes: a
diffusion tensor imaging study. Diabetes
Care. 2012; 35(11): 2167-2173
Foland-Ross LC, Buckingam B, Mauras
N, Arbelaez AM, Tamborlane WYV,
Tsalikian E, ... , Reiss AL. Diabetes
Research  in  Children  Network
(DirecNet). Executive task-based brain
function in children with type 1

o0 BB o o)lasd «@a3)l 5)9s

G Las


http://ce.mazums.ac.ir/article-1-593-fa.html

[ Downloaded from ce.mazums.ac.ir on 2025-07-02 ]

G £65 Cubs @ Wias oblgags § Hl5305 )y (IALD CVISAI )y (5)0)0

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

diabetes: An observational study. PL0oS
Med. 2019; 16(12): €1002979.

Jacobson LA, Ryan M, Martin RB,
Ewen J, Mostofsky SH, Denckla MB.
Working memory influences processing
speed and reading fluency in ADHD.
Child Neuropsychology. 2011; 17(3):
209-224.

Jacobson AM, Ryan CM, Cleary PA,
Waberski BH, Weinger K, Musen G, et
al. Biomedical risk factors for decreased
cognitive functioning in type ldiabetes:
An 18-year follow-up of the Diabetes
Control and Complications  Trial
(DCCT) cohort. Diabetologia. 2011;
54(2): 245-255.

Wessels AM, Scheltens P, Barkhof F,
Heine R J. Hyperglycaemia as a
determinant of cognitive decline in
patients with type 1 diabetes. European
Journal of Pharmacology. 2008; 585(1):
88-96.

Cooper MN, McNamara KAR, de Klerk
NH, Davis EA, Jones TW. School
performance in children with type 1
diabetes: a contemporary population-
based study. Pediatric Diabetes. 2016;
17(2): 101-111.

Patifio-Fernandez AM, Delamarter AM,
Applegate EB, Brady E, Eidson M,
Nemery R, et al. Neurocognitive
functioning in preschool-age children
with type 1 diabetes mellitus. Pediatric
Diabetes. 2010; 11(6): 424-430.

He J, Ryder AG, Li S, Liu W, Zhu X.
Glycemic extremes are related to
cognitive dysfunction in children with
type 1 diabetes: A meta-analysis.
Journal of Diabetes Investigation. 2018;
9(6): 1342-1353.

Kaufman FR, Epport K, Engilman R,
Halvorson M. Neurocognitive
functioning in children diagnosed with
diabetes before age 10 years. Journal of
Diabetes and Its Complications. 1999;
13(1): 31-38.

Shehata G, Eltayeb A. Cognitive
function and event-related potentials in
children with type 1 diabetes mellitus.
Journal of Child Neurology. 2010;
25(4): 469-474.

Aye T, Reiss AL, Kesler S, Hoang S,
Drobny J, Park Y, et al. The feasibility
of detecting neuropsychologic and
neuroanatomic effects of type 1 diabetes
in young children. Diabetes Care. 2011,
34(7):1458-1462.

Reich JN, Kaspar JC, Puczynski MS,
Puczynski S, Cleland JW, Dell’angela
K, et al. Effect of a hypoglycemic

85.

86.

87.

88.

episode on neuropsychological
functioning in diabetic children. Journal
of  Clinical and Experimental
Neuropsychology. 1990; 12(4): 613-626
Ryan CM. Why is cognitive dysfunction
associated with the development of
diabetes early in life? The diathesis
hypothesis. Pediatric Diabetes. 2006;
7(5): 289-297.

Bade-White PA, Obrzut JE. The
neurocognitive effects of type 1 diabetes
mellitus in children and young adults
with and without hypoglycemia. Journal
of Developmental Physical Diabetes.
2009; 21(5): 425-440.

Davis EA, Keating B, Byrne GC,
Russell M, Jones TW. Hypoglycemia:
incidence and clinical predictors in a
large population-based sample of
children and adolescents with IDDM.
Diabetes Care. 1997; 20(1): 22-25.
Barkai L, Vamosi |, Lukacs K.
Prospective  assessment of  severe
hypoglycemia in diabetic children and
adolescents with impaired and normal
awareness of hypoglycemia.
Diabetologia. 1998; 41(8): 898-903.

1100 BB o 2)lasd «@o3)ls )9y

W0 Jles

14


http://ce.mazums.ac.ir/article-1-593-fa.html
http://www.tcpdf.org

