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Background and Purpose: Schizophrenia is a chronic mental disorder in which positive and
negative symptoms play an important role in its prognosis. Exercise-based interventions as a non-
pharmacological treatment play a crucial role in rehabilitation and treatment management of negative
symptoms and cognitive function of these patients due to its positive mental and physical effects.
The present study aimed to evaluate the effectiveness of different sport and exercise training on
improving the negative symptoms and cognitive deficiences of patients with schizophrenia.
Method: To find documents related to the effect of exercise on improving the negative and cognitive
symptoms of schizophrenia, keywords were created and searched in the databases of Google, Yahoo,
Science Direct and SID. They were then divided into three areas: "The effect of exercise on
schizophrenia,” Improving cognitive function through exercise "and treatment of negative symptoms
of schizophrenia with exercise program".

Results: The results showed that different exercise programs such as aerobic, strength and yoga
exercises are effective in improving the negative symptoms of schizophrenia and cognitive function.
Also, the results showed that drug treatment has no effect on improving the negative symptoms in
schizophrenic patients. Aerobic exercise improves attention, processing speed, memory and
performance. Aerobic exercise plays an important role in combating cognitive impairment, memory,
hippocampal volume, and nerve flexibility. Yoga, in particular, improves long-term memory.
Conclusion: Exercise can improve clinical signs, global functioning, quality of life and depressive
symptoms in schizophrenia. In particular, the greatest effect has been observed with the improvement
of negative symptoms, which has promising consequences for the future performance outcomes of
these patients.

Tel: (+98) 2188351730

M = Corresponding author: Hassan Gharayagh Zandi, Aisstant Professor, Department of Motor Behavior and Sports Psychology, Departmant of
Health and Sport Sciences, University of Tehran, Tehran Iran.
b E-mail: ghzandil10@ut.ac.ir

2476-5740/ © 2022 The Authors. This is an open access article under the BY-NC license
(https://creativecommons.org/licenses/by-nc-nd/4.0/).

42


http://jcsnp.ir/article-1-34-en.html
https://orcid.org/0000-0002-6365-3434
https://orcid.org/0000-0002-3877-0217
https://orcid.org/0000-0003-4496-0268
https://orcid.org/0000-0003-2009-0878
http://jcsnp.ir/article-1-34-en.html
mailto:ghzandi110@ut.ac.ir
https://creativecommons.org/licenses/by-nc-nd/4.0/
http://dx.doi.org/10.21859/JCSNP.1.1.28
https://jcsnp.ir/article-1-34-fa.html

[ Downloaded from jesnp.ir on 2026-01-30 ]

Journal of

Vol. 2, No. 2, Spring 2022

Introduction

chizophrenia, a severe psychiatric disorder,
S imposes  significant  personal  and

socioeconomic burdens, with up to 60% of
patients experiencing an unfavorable, multi-episodic
course. While no clear cause is identified, factors
like neurotransmitter changes, reduced synaptic
plasticity, and decreased hippocampal volume
contribute to its progression. Antipsychotic drugs
target biochemical changes but fail to address
cognitive deficits and negative symptoms, which are
major disability drivers. Aerobic exercise has shown
promise in improving cognition, negative symptoms,
and brain volume, enhancing white matter structure,
inter-brain  connectivity, attention, and other
cognitive functions (1). Exercise interventions,
spanning 6-12 weeks, include moderate aerobic
training, combined aerobic-resistance exercises,
HIIT, bodyweight training, lifestyle programs,
cognitive remediation, Tai Chi, table football, and
video games with standard treatment, all reducing
positive/negative symptoms, boosting quality of life,
and improving sleep and physical health (2-11, 17-
19).

Research highlights aerobic exercise’s role in
enhancing cognitive function, motor coordination,
memory, and attention, while  managing
positive/negative symptoms and daily life challenges
in schizophrenia (6). Studies also show exercise
strengthens cardiorespiratory health, muscle power,
functional capacity, and reduces comorbidities, with
negative symptoms strongly linked to reduced
quality of life (7-16). The DSM-5 notes
schizophrenia’s 0.3-0.7% prevalence, with diagnosis
requiring symptoms like hallucinations, delusions,
or disorganized speech, persisting over a month, and
significant functional impairment for six months
(21). Negative symptoms, unrelated to dopamine
dysregulation, have a poorer prognosis and correlate
with attention deficits and reduced insight (22-24).
Unlike  past  limited treatments, timely
pharmacological and non-pharmacological
interventions, including psychosocial and exercise-
based rehabilitation, improve prognosis, social
capabilities, and independence, addressing
multifaceted disabilities in schizophrenia (25-29).
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Most exercise interventions span 6 to 12 weeks and
include: 1. Moderate aerobic training; 2. Combined
aerobic and resistance exercises; 3. Low-intensity
exercise with high-intensity interval training (HIIT);
4. Bodyweight training videos;, 5. Exercise in
"lifestyle™ programs promoting healthy habits; 6.
Exercise paired with cognitive remediation therapy;
7. Tai Chi; 8. Table football; 9. Video games
alongside usual treatment.

Method

This is a review study. Relevant documents on
exercise's effects on schizophrenia's negative and
cognitive symptoms were searched in Google/Yahoo
using keywords: schizophrenia mechanisms of
exercise, Exercise and schizophrenia, Negative
symptoms of schizophrenia, The effectiveness of
exercise on schizophrenia, and phrase: The effect of
different sports exercises on improving the negative
symptoms and cognitive disorders of schizophrenia.

In Science Direct (psychology headings):
schizophrenia, cognitive  function, Negative
symptoms, Exercise effectiveness. In Jihad

Daneshgahi database (keywords: schizophrenia,
negative symptoms, cognitive function, exercise
effectiveness) during February 5-20, 2021. Over 35
documents were reviewed; relevant ones extracted
per criteria. Titles assessed for topical relevance;
materials grouped as internet portals, books, articles.
Portals selected for academic/educational suffixes
post-relevance. Books chosen for
relevance/availability. Articles evaluated by title,
then abstract alignment with goals; selected ones
fully read. Notes taken; content
categorized/summarized into "exercise's impact on
schizophrenia,”  "cognitive improvement via
exercise," 'negative symptom treatment with
exercise programs.” Author critiqued as needed.

Findings

Atadokht and Mohammadi (22) studied aerobic
exercise in 24 chronic male schizophrenia patients
(aged 25-45, Dar al-Shifa, 2016), randomized to 4
weeks of 3x45-min weekly aerobic sessions or no
extra exercise. Aerobic exercise significantly
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reduced positive (F=5.44, p=0.031) and negative
symptoms (F=9.17, p=0.007) (22). Pajonk and
Wobrock (29) assessed 3-month aerobic cycling vs.
table football in schizophrenia patients and healthy
controls. Cycling increased hippocampal volume
(14%  patients, 16%  healthy) and N-
acetylaspartate/creatine  (35% in  patients),
correlating with aerobic fitness (r=0.71, p=0.003)
and memory gains (29). Oertel-Knéchel and Mehler
(30) compared cognitive training + aerobic vs.
relaxation in 29 schizophrenia and 22 depressed
patients over 4 weeks. Combined training enhanced
cognition, reduced anxiety, and improved quality of
life, with stronger cognitive gains in schizophrenia
(30).

Wang and Lin (31) randomized 62 medicated
schizophrenia patients to aerobic or stretching
groups (12 weeks, 3x weekly). Aerobic exercise
reduced positive/general psychopathology and
negative symptoms post-intervention and follow-up
(31). Malchow et al. (32) found endurance training +
cognitive  remediation (3 months) in 22
schizophrenia patients improved functioning, social
adjustment, negative symptoms, and cognition vs.
table football (32). Borna Andrade et al. (33)
reported 20-week resistance/concurrent exercises
(2x weekly) improved symptoms, strength, and
quality of life (33). Shun Takahashi et al. (34)
showed aerobic exercise + cognitive remediation
increased right entorhinal thickness in schizophrenia
patients, with baseline prefrontal thickness
predicting better social adaptation (34).

Discussion and Conclusion

Results indicate diverse programs (aerobic, strength,
yoga) effectively improve schizophrenia's negative
symptoms and cognitive function; drug therapy lacks
impact on negative symptoms. Aerobic exercises
enhance attention, processing speed, memory,
executive functions, countering cognitive deficits,
hippocampal volume, neural plasticity. Yoga boosts
long-term memory. Exercise improves clinical
symptoms, global function, quality of life,
depression. Largest effects on negative symptoms
promise functional outcomes. Preliminary evidence
links exercise's cognitive benefits to brain
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structure/connectivity advances, though mechanisms
not region-specific. BDNF increases are promising
but data-limited; inflammation markers show no
exercise ties. Future studies should compare
regimens (dose/modality) and integrate
neuroimaging/biomarkers/fitness  to  elucidate
pathways. This will optimize exercise prescriptions,
reducing cognitive deficits and enhancing patient
function.

Ethical Considerations

Compliance with ethical guidelines: This article is a review
study with no human or animal participants.

Funding: This research received no financial assistance from
governmental, public, commercial, or non-profit financial
organizations.

The role of each of the authors: All authors contributed
equally to the writing of this article.

Conflict of interest: Gratitude is extended to all individuals
who contributed to the writing of this research.



https://jcsnp.ir/article-1-34-fa.html

[ Downloaded from jesnp.ir on 2026-01-30 ]

P 9 7 9 a5 & 585 =299 o0 e g mas A2

$950 Ul
3935wl (SBUS 5 Kot g (ke NS 90 32 G UGS (509 S 103 T el 5950
s rimosns T 2l Ly 7% (655 UL g 0 Sls 36
Ol (OIS 5 oK ¢(o8559 (il (6353 ggrmaily )

Ulfl ‘ul).e( ‘Ql)'ef' oKy ;L;T.M:)._\ﬂ 9 Lf‘{’))ﬁ P91.C 04Sisly ;wj}j)g @“L‘“‘“’Iﬁ) 9 Lf§)> )l.'ié) 55; ‘)li.)twl Y
Ol eold el s ol&isls «e9))9 uwl;...’:d\” Al ol ylS” (ggmmitils ¥

LXVCES Ao Olaswiv
st soallie 2l (6350 1 (ol (ST Ly )3 (e § Cuto Do oS sl oo Slg) BT 5895l i g dine Lo jlgals’
o Bl 3ySles g ite WMo Glopy Cupde 5 Sk 5D ek sl BB (29)05E Loy sahsy Olsisa Gh)ys 2 5 Sl
e 350 3 oSS (58509 Slayes Sl pp B L siepllss ygye cpl D0 amr g i e b bl ey it i

b el (5 89Sl (gLl Ghlow (3US Sl M 5 it (LD 35
Lol > HBSlgadS” 58938l (LS 5 e WMo dgu0 p (oBipg Slagnyed Bl b basye (slaiiae (Bl 4l iy, O 9 0PI

5 Bg3aSasl y2 339 (185 5 (o B1) S dlgo] s )3 s b gt (IS 2laer 5 8 b uisl galy (55 (slaoly
b (oM g (Ghispnds €(585)9 4l b (589 Sl ite e Loy 5 €550 jl oslitul b (3US > Sl 3502
e @ 5 ) Bgr 9 (5098 gjlon slainyed dox 5l Oglite (G pe8 gloaclyy o oy Gl Giegh gl (Al
Ohlew 53 (bie WMo Doy 11 (5 2oyl ployd &S o i i bt Cpioren sl S (L 0 Slas g (5489 Sl
d)'lyb &L“uzjﬁ a0 Lsil)?l dl.h.))glo& 9 alasls :uii)'l.)):; Cae s d> g5 Do el Lg}l?m LSL“’u;})ﬁ Sl @)59).5\..41 &b
Gde SYgb alabls 05rg jobds Bgs )l mas (g plcillasil g colSgun poe caladls ¢ Bl wlS bojile 0 ek LD

RUSYPRTWIN
ssbds L5 S50 (B dgsiSed 33 1) (Sopudl WMo 5 (S5 S (Slor 3Sbes (b @M Wl 359 15 5 A

- ) ) ) ) ERTARYA P NETSVIGH: I8
Ohlew opl osn] 5 Slas s (gl (slodiiS)lasel (slasoly a5 cunl o odaliie tio WMo doupe b 51 03l0] oy s c03ug -7
l A ERVAN FRR TSP CIVR

Syl

VE N NN ol it

Ol il eyl ol (s pole g oM 0aSUEID ¢ g (owliiilyy g Sy 5B 09,5 yLoliwl (s 5j BLIE pus J,:.w.o b.\.u».j".v &
ghzandill0@ut.ac.ir :4.lb),
SYA-AYOIVY . el

Yo


https://orcid.org/0000-0002-6365-3434
https://orcid.org/0000-0002-3877-0217
https://orcid.org/0000-0003-4496-0268
https://orcid.org/0000-0003-2009-0878
mailto:ghzandi110@ut.ac.ir
https://jcsnp.ir/article-1-34-fa.html

[ Downloaded from jesnp.ir on 2026-01-30 ]

i ey ¢F ® e e © 98D

=999 59 —ICEJA §_vas DEzp

3fhes cdpin ol Gilp Ghjyg & Wledls Gl p3] claiash
Osxed (V) D9 (SpgpSl @wMe s bl sl
JS g pialS )31y (s3lsm b9 5L &S S g0 (6,500 slaingl
Mise o Sl S 9 (F) (S5 CateS Gljl g (e g o @3
2 e ddllae S o LS g Vo, (B) Wledls L ) (5,858l 4
oS 2 ol eje (5 BgsSdl & Mie lo @M 2 (5359 4l 55T
g abbl (S > (Snlen 3500 4 e Gilgn By plate oy o8
S8 e o)l g silow sie 9 Cute @M Yy Cu e (inen 5 4295
M le Wloaly i s Gldllas (F) 256 00 olilews () 1> 0y0)9,
)5 Cogll (bl (ol s oMl Cogli 4 omie Wi ()59
#lj g 308 ld (Sl claays (loyd (V) 2,58 (LUl 9 (SHae
D95 (Vo) Slojen ol 5 (1) codl L L pe (S35 cusS 551 (A)
@ Mo gllew ) 68l (silga LS 45 0ud (515 ol 2 oge
» bgingsy el (W) cul ol oole 13 b anmlie 3 ol o
Ohler S Blbclyy @Me g e WMo 2 HI8,8T Jolge )
(V) 5yl (555 coaSh Lo alaily o wlos,S w8 5,89 508l 4y Miso
S CudsS g (e g Cute oo G (658 ) 50> lallbe (S
M) Cunl 039 bawgio b Cagmd alasly (Sod pdm j0 (VFIY) Wlools lis
cel by 5 Slaws slacalled 45 ol oLt adlles ki gl (8
2 Ol G)lid Slaeay jogada (oygnSul Cute @Me lals
2 58 gzl (W) 35300 2150090 5 (S8l Logatu (e @SS
g el s )3 )b 93 Oygods Slopdbiyg &5 3 (Ui hegl S
S 5 29800 (895l & Mioe (ke Glower (SoLT 5 g codl
2 e O nlpl 0A) M il s cul I cudle &
il G (29,38 Slopd (o) o plgisdr Slowa cllid g 355
9 3 Cute Sl BB a4 Jlyy phler glop Copde 5 Sl 5
slacyes b 25T Ban b (6900 dlio 0] (1) 25 o (K3
S (599wl (U 3 Slas g (e WMo dgie p Sglite (5559
P Py gl K plgisa ]y (8555 by b S5 5 canl o
9y Solow (295 (G895l A8 (o0 o )lon nl 4 M (lilews
5 o)ldy (Bl MB!I ey o] jogase cladlis oS cul
At Sglite jl W Sy SN LI l3l cul § 355 00y 3 1) Slomen
sslaialy ooy (V1) Cwl (el Gl (LS (5358l &Sy

6 Tai Chi

" Rainbow

8 Co-Morbidity
% Scheewe

oMo

Gl Jole ol oais cais Y 5,858l sly sy cle gun 43 )31
o gialS g Tl gpbdblhsl  galS F ac sy s
) losdon Sl (danolyy 16 Gyl ()b il Tl g
o ials ) Lol wledls )13 CBua Jy8s 58wl a4y Mice lylaws 320y
LSSW))'U‘B) JM&‘ g.i: uJ)BB)aS.wl ..\Jlo.)y )"u’ WKM 9 ay‘.».w
Gy oYU olail — oolasdl 5 aasd b a8 sl 0uiiS gl 5 Lad
3, Sas aSl g 4, Jlas o WSMe b & ST Gagel > )l o e
N osllaols oy s (59550l 4 Mizn ke 51 75+ 1 35 o
Als SYMBT g ae WM (ol jebdy im0 L 1) (o295
Cglae 3 ol Jelge 5 atmapo )5 b cov 1) Cte SVl aoes
2l plo ly 550 4 g dagl Gl b b e it
leizllyy CMSe oa g (Ll pilyy) 2o Gloyd i Cans e
Siled 03y ube Ol Sl aiws Bld MBS 5 4 WSMe )b e
o3> (LS (3898wl )3 J5 jae e (e g (e WM g S
Tt 33 (6050)8 aldlie S§ laisay (4030 5 odlatnl WS’ o dxgicds
ol Liolial oS cul (Sy8g5Sal & Mie lhlew 3l 5 ,Sles
olyor 4y 1y (g530 bl po Jladl 250 b cjr0 50 dutus o3le (slaylin b
(V) d9em (WS (sl Sos o g 5 o5 5 4295 Sl oo 9 31>

Mo ol a5 Sl o Jobo 0 atan VY U5 o (d5y9 OB N0e i

bsgio (glon (nyed )

oS 5 aglie g (s3lam slogwyes .Y

(HUT) 55 cnid b cpped bolyan o5 cas b gojys .Y
o 0 b s slagkd Y

Wlo @ble 3195 (gl € S85 S ol )3 pyed .0
(s el oy bolyen (509

Fa b LY

s Jlsgd A

Jyese oloy g oty slasil .3

! Schizophrenia

2 Neurotransmitter

3 Synaptic plasticity
4 Hippocampus

5 Cognitive violation



https://jcsnp.ir/article-1-34-fa.html

[ Downloaded from jesnp.ir on 2026-01-30 ]

OHer 5 Sbols

5Pyl (GBS 3 Slas g ke we 9 2 OFUSF (Bhyg slagn e S dapllas 950

SRSl & Mo low slp 550 oy o5 aLBIS (slaany S
Pl )low PR oy 9. (5098 pareidi b (lgi o 090l el 929
3,80as S92 o AT i gt o 2908 5 20l ML
Slowa 5 gy ol 51 61085 gl 5 99581 T ol3le g loless )
oy slagley TV VF) 2505 pladl (yaje (S Laulyd )5 Ghlew !
S 3 o8 cunl e (sla by Jold (iseily sacllad 5 (oloia]
Slalen (25195 eloinl (bl (piso Sl pslaiods (291> le)>
P93 NS & (G895l 4 Mie (lilewr 3 93,80 Lallyy 5 63, des
b slacloe cunS 4 jlaw Ty 01,81 pa e Ulgy ayle s opl 5 i
0l (8935l D31 (V0) Caslagy] (gl Jiue (5355 S bl
sble 39290 laglays jl 4 wims o (U5 (B 5 Slas 3 (a2 LB
el by a5 amd o oyl calisee daleds () Cunl snd i35 (g3g4ce
OEzed g e 3B g (Sl bl al (g oMl dang
YA) 29800 (358935l 4 Mitso 3l Bl (5 3 S 5 uiiapslaiel s90

(v

o9,
Sl sl (950 slopsimghy 55 5l Gmody ol gy b (I
5 st e 3300 2 (5509 S yed b b b ye s (3,
$loslii ol b galy g IS5 (slaosly (sbaolSoly 53 55 ybo Sl a5ls
schizophrenia mechanisms of exercise Ls;lga LS
Negative symptoms of .Exercise and schizophrenia
The effectiveness of exercise on schizophrenia
The effect of different exws o,le 4 SChizophrenia

sports exercises on improving the negative
symptoms and cognitive disorders of schizophrenia

Se—dge sla s, w jledlizul L Science Direct oL 5
cognitive schizophrenia s g (lacle ol ilg,
Exercise effectiveness.Negative symptoms function
OB 3laads sl ealawl b a8 il sles ol j0 Wb i g 2l
B Sloj ojl )3 hjyg (il 3 US 3)Skos (i WMo ¢ B9 S
Ko YO 5l i (Sloj ol cpl 5o b oo VAR oloyog Yo U
Sbal gy b gl gl byye jlae nj syl Gk g (o)
a3l oo H5ige b aad Bl pglic il salai il yge ol ime

5 Excitement
6 Emotions
7 Schizotypal

v

& 93wl sy Ll gl gy MBI el 5 et
JiS=Y T obde - Jeag -V sl wlojle o5 08 Mol ope (S
@ b a8 aible g ool lad Jro bt claailis =0 ¢ azas] b ol o
Wlis gy cpl 5 sl ansly deg anlecSy  Sloj 35 )3 5 05 e
o Ol 3 S (F895eSl L (sl g W fiere den 1550 du
S8y b pomed elaiel U g (bdd eags bl LBl 3929 L 390
ol ol 0l o oo LISAT o1 51 L5 olo b Bl Jobo 5 3,3
G (M) wl olpen (Jed b elotal 5 )Shos )3 0L ST L b
Ol &8 dusy g0 a5 4y Gl VM (glel g oy (gloial, ooy
i Conss 28l 2oy VB I L5 sae Job 53 (5935 o
e g Ao glaailil p aST o)l Goles Calisee (claeg)S 9 bdiges 5o
21 PV sy Bl () bl pcasliel daly L aS) g1 5 5V obo
5 yuiw A bl & Slaca s oS Jbys wmd o ol lose
s s (105 bl yigs sl b 48) 5] oo oty |y oS slmogls
21y oSl Ygame lubitilyy aim o i 1y Canmine 93 52 (sl
e Vg ) 9 93 4 (ile b g Cute Mo dg2g i b dg2g (ol
odeal Cute g Wi babdn g baengs Jold Cute @3Me (VV) 28
oS M) wmdee L5 |y (ol 3)Shas 3 iy 25 Vgoms 15 10395 0
SIS 5 (U @M cnl & 290 423 g (Wpdoo LN A2)le &
e > Sles 3 als o 5o (YY) Conl T opaolig cmas odimd Js]
(sh 45 Am3 o0 (LIS (g D oo LS 1) JS psboas (o3l 3 Sae pac b
5 ilate S5 g o] ble SYls (oole (slaylid) ) o IS
Plaglbrs Aoy, Lite e S0 leds Canl 0kd awlS asle
& e 33 oS ol (Ledlid) 6,86 binlp b Folulsl
b balts ol ol 4l inl Gada b 4l jeds o bepSul
St (5 5 st (RSN ke 5L 9 03955 Lo po (30slygd (s okimd Jlis
Ol b Sl 4 Mo o (e g Cute oMo il (VY LYY)
@ Mo phlen (ite @Me )l Bl plop 4 playl (ol
8 gy 3)Shas (9031 3 ks g 425 CuBligSS )3 (i b 5 B3l
5 Obin gl 5 (e 9 Cute e A (g g Sl olen T Loy Sl
Gl 015 ()15 (gSae dlatly (5 g8l 4 Mo (ilews (3 (il
LS55 dilie sla) 3 Ll bl b Shlen ol cplpl (Y NY)
il ol by (gl 45 63,5 o g i ¢ leans (slaial (g28
Goan b Sy yn g il cilise glyl iply slaculles ul (om0
(Y0) conl lizma (gladizej )5 Glgrase Sl Slgl ) JLid & (ol

1 Dsm-5

2 Delusion
3 Delusions
4 Dopamine



https://jcsnp.ir/article-1-34-fa.html

[ Downloaded from jesnp.ir on 2026-01-30 ]

i ey ¢F ® e e © 98D

=999 59 —ICEJA §_vas DEzp

2 el piylasl () p @ (dag ) (V) ' Sopg 5 Sigil
0392 (Slasen Wl 33l 5 (poje (38958l 4 Mive 30 (o g3
=558 3L g (Sl 299) ilar slacn e Jolod IS
Jol b sy loxi ) i plodl ole ¥ i dy (olgS 04,5)
P (b Sho 5 colS g | (mblite 305 ()55 5090
¢L5|9;_,.;’; 3] un)'if &S0l O}nﬂ u;&;_xal” coas ¢ cmmblize 3055
Sl yod isilsm 098 S5 g s 5 S 095 Ssh 00)]
Y. 4_ml> o VTS PN )LY’ cL'Am u_w))g qu_w LSJ 2 ‘5)19_~u4>)>9.)
Gl €85 sl 1 Sig sy 5 (S Oyllas Cod g atam VY b j0 adds
POLY g addd Ve Odo 4y shngy JLig il 9t 09,5 JSSgy
(B39 oned JU> a1 48 ol (s gl gy gl 008 (53 1, azie
o (99) s 3131 5 (V%) ol 53 ol pn s o
(AN) Bias st hlon 0955 )3 i (g« Bly (11 (2 B
il (Sl g Ly (355 09)5 )3 eelSpun o> 5> Sy
o 5 Slnog5 ) g3l i 08,5 > {1V =)
4 S lol Ml N s (g0 YO Lol 81 b CoolS g o5 )
aladls dl).» u}o)T u‘)o.s dguke cral.’?v.sl)_w BIY) ol)o.ib MKM 2 d"")f
2 b U039 09 9 (55 U9 B89l 09)5 )> CawolisS
w2 g ol 2181 )0 o &S aad o i s Ll bl ColS s woe
SSls 059 4 Gl 3 el gmd o (5589 jeSl 4 Mo (lilewy

(M) Canl pae g phiillas] cusls gl
38es 1 s3lon g SISl (il 3 (V) e 5 J—BgiS= gl
o) (8955l 5 03yl olers > Jlg (uslidial § U
Mo olyloss 9 (55 YF) 03,8l ()l 09,5 93 595 » oy cl 535
slalo 5 ilow lojite iz i Jlaijl & (1 Y4) (38955l
Piog b elyem (B (bisel .8 ploul iy luan ob b Jeaos
et Sy ool layl ay amd (oilwply] o5gel ol e a0 b (65len
g9l aids V) as )35 atan D 4l 4w g duls VWeatin ¥ 5 bl
bl (90)8 il aids Y0 + 3L s jbjgel aids o= JalS
aladls ¢ gyl (60500 sl po anlid o Slae o3l snias L
S35 S il 5 Ll Ol ol il (b ey g 5y
292 5y oy Sloby) s & s (S 5 Ghigel Sl agr md
S0 9 Sy Ul @le (el 4y cl (San (S g

2 Qertel-Kndchel& Mehler

YA

By 5l ey 5] (slmelS > sl jlomo 5 x5 lia 5 S
e Olysan dg agdy ) S JelS 48 (93)lse daelS)y (pl ()
o )3 eolgie (g8 OV le g (39 (s )3 g (S 5d90
2oy 5he 3l Wad (Dbl Hlaidyge Ban L osSe bl jlasl aw
B 3 Slas 39100 5 Ba5Sel 2 (2559 ;8B a4 3 (S pslaer
Csiyg aabip b (58958l (o @iMe (lays 9 (B9 5l ooliz il L

Cdpd O)go

Lady
D¥hg Slagnyes (il )y & (gl )3 (TV) deoe g cdollas
A1 (2,89 Sl 4 Mise (lon (e g Cute @SMe gy )3 s jlge
5 0050 S895Sesl 4 Maso gyt e ) Smgy ol (ylol anel &S
WAD Jlo jo Jwoyl sladdlyls aisedle o (oloys 3850 )0 gy S
bl Cygods Jlw YO U YO ouw odgizme ;0 485 VY .db o JuSis
sl g 5l gl imgh zib &5 mus Ol dges g
g wtin ¥ e ay alilio 09,5 g olsS 09,5 b yseil g 9 Cigeilite
p5 dlsye ¥ ) ilop (Bir9 slacnyed > el YO anl> ¥ e
dl.a:('ﬁ)d fabp'l ‘ro9|.xo 9 A5 d?)b)lﬁ: ‘LQ’P\.LZI uw.wf QKP L 03)5
ey g 8IS S ey g g ST g SB laplul w2l
ol b 3 olsS 0,5 g i 0313 £ 15 (gl o 4y Sl pglaian,
g @l 0S5 by Jgese Sl )l (o35)9 dSlie g9 gua e
JUs FAFD i el )3 09,5 93 yo BuiSeS i o STy L ]

S sz Dgldi 09,5 90 HEAGSES i duw aiold )D x589 00 g

O ommed Doy ciuns 3 byl ST oolaiBl Cunsg (P=4/FOF) aiily
Condg g (=+/5N) (lnass Cunsg bldjl 098 3 (lasogejl @iy
Blodjl 05,5 55 (st <Cabl 2934 (6l sine 3li5 355 (P=+/A+A) (g3luail
o9 Oloyd Cuwl 0ddi 21> ()l dre Sl 5 (G)lew Al e
e alS )3 JyuS 5 aldlie 05,5 (i ()l sine CgldS anuilys (g5lsa
ol S5 sl (FER/AY (=2 /- +Y) Lito  (F=O/FF =+/+¥)) custo

(V) ol o (a5 e @M Al 5> (glga 1259

! Pajonk& Wobrock



https://jcsnp.ir/article-1-34-fa.html

[ Downloaded from jesnp.ir on 2026-01-30 ]

OHer 5 Sbols

5Pyl (GBS 3 Slas g ke we 9 2 OFUSF (Bhyg slagn e S dapllas 950

S polie 0)Sles (IS b)) colo ass 5l g g azin i |l
9 (ke 9 Cute WMo ulido) (35,8958l WMo (pgd ae i cloi>]
O giatinsd (o5l e Solm oS il el (BUS slaojs>
09,5 53 colo dus I Ly B0D (£:S03I0l o o (193] 5 prmilSians
ol )3 (yblian dgute o BUS Slgisl L oljen (Lol (glagy pos
5 el slenl glac e cla iz )5 g3 )Sles (IS L)
opl el i ol elazs] 5 Slae Lol 3 (S5 3,8kes 15 (6,55l
A i oy (Bl Sliib bolyen (wd JL5gd 09,5 53 ladgups
093] 5 xS (@M adidls slagysesl )3 3 Slas g (ike @M
2 eiyed dnlodas 0)9 (L U ol atdn I peandlSin g 018 (a0t
sgbas (BLS Sleib bolyen el wl (glagy yoi (53958l 09,5
(YY) Bl dgus (syloline

Veoaf sy 4 il 40055 Gl 3 (V) olKen 5 o0l Ly
5 )8 g)lag @Me CISL (slagyyei by (oglie Loy yad azin
allas glis e o0 Sgnte (S g eSusl 4 Mise (ilewy )3 1) (S5 CudS
5 staglie slag ol k39955l 4 Mise (loss o5 o oL gl
53 os o Ml g e )38 D9y sl )0 sl po
Lo 4055 (sl (ammp 68, b i 5 dids 93 1238 oslial il
{TY) conl B8

g 55 8B (s 4 gy 5 (V) olSen 5 ¥ lalST 5
bl )5l (i 9 s pi8 Culis (LS Pl L ol on
Jben VY Giagg ol 53 By (08,89 Sl 4o Mie ()len
VY g w0y bl (5lan (13559 (98958l g 3,8 VY g (5589 S
Al 38" oy |y 3,5 oo (53 wa Jigh 4 (53958l Jlow:
by oS (L5 (g590l3k oyed D0l b slatiam VY (35
lsm biys 09,5 45 > 5 Lting}, gults 4 plool VY atin b § azin
P JLUlgnl 8 cales 13 (g b Sl il ain ) (358555
5 Pl Gl (laydd Culiis (o ()b dne daly 5o (Lt e,
09,5 » i g WY azan o elaint )85l w oo o bl o B
P P RB Jsb e @ ol S5y s Jlod (558955l
Sl (bl g g 605 9 4l 0)93 )b I )i Culi s
Uoiys 4 31 s gl gl s samlie il clolidl b Lol > 53
el gud yolme ()l JLbg il i Cualbs (539 il 5 (slgn
Pl Gl (ol i i Culid a0 )5 4 S (o0 Jrawd

5 computer-assisted cognitive remediation (CACR) training
¢ Bruna Andrade de Silva

7 Shun Takahashi

8 Entorhinal Cortex

¥4

A M oo )3 Lo yed Sl piomen A3 S8 S5 Gloc)lye
ol g8 (B3ld 3 Slas 00 mdl il b dunlie j3 895l
Aol als alejl lam an 48 51 1) 063 hie piMe s Laidl
S U8 1) s Sl o8 (Bldly) pdlie 53 03l olilew
oo ) an g il ials aldlie o)gd 5l s bl gL Lilol )

Vo) wab ol b Gllas] polis 5 (S5l
e 3520 52 (S3lgm b5y 8B oy 4 img 5 (V) o 5 S
oSS, 5, FY ey cpl o by 4838wl 4 i 3,8
By (ud pyley s gag b b leyy cov ST 5485508 wl 4 Mie
3olas jobas 318l olisl guncSs b olojl )8 <y iy oS i
W8S 5158 (485 YA) (i IS 09,5 5 (485 YY) (sln B39 0955 93 5
295 IS & o 35 o b)) S ES 0 o5 (Sa il
GS_A‘))J & isls dJLQf R Chud Ja_wy J§J9): u.sl D Ll L’h‘j
i e 5] ookl b g ybg Sl w3Me s 39 0 dpli T SilwglS
).)41>‘J.A)|u~uolnusAndLolS%‘JJVGM9wf)MwL,ﬁA
k> A (IS g (gl o yeT S STy A (5y:S0jluil 09)S 93 o
aS ooly i i guls b Ial duls Y5 leos (azam YY) cazan >
Slgn (509 09,5 1 (soges (Btily; bl 5 Cute WMo S
Job 0 Ll cwl amly alS oo Jald jobas alslia aian VY Jsb 5o
st Mo b pitren Wl 4Bl (gIolize 4ok dmlodw (580 090
2 9 a8l als oy W jsbay alilis asin VY Iy gilgr 09,5 )
b Gl el fnbee (il e @b dnlods (61K 0)9> Jobo
b oloyd cad (58958l ay Mo 31,81 1> oges o aio Bl _iily,
L olyen (gtolitusl cyad 3l ca)p &2 (il 3 (FF) oSen 5 Tgsle
& Mo hlaws j3 0y0jgy il B g Mo @ Shos p® 3l Mol
s (9958wl o Mise oy 99Cummn AZBD 2 (glojgd Mz (939 Sl
dus Gdo &) a5 o 351 0005 65l oy lnads Wllis 3,8 VY 5 (gloyg0
axan 0ol plool (azan )3 4l aw iy ¥o) ala wl (sl y ed olo
3lg A1 yobas 45 K00 Jlows ¥V ¢ pimon b a8l ] 4 55 (4t
oled g aid)S (g3l swd JLigd Sloj 0)9d (pmed il b dalllas
om ol o 0,8 el 1y sl Mol b ol e olatuwl (sl y yod

! Wang& Lin

2 Kaohsiung

3 Positive and Negative Symptom Scale (PANSS)
4 Malchow



https://jcsnp.ir/article-1-34-fa.html

[ Downloaded from jesnp.ir on 2026-01-30 ]

i ey ¢F ® e e © 98D

=299 98 I —IOZ5e @ e Dy

yobods 45 o] Slalllas lodlss GLts g Sl y> 5559 b (L))
A3l) A8 oo gl JSaSH L) gliste (G culled slagn ) i
2ol o5 cnl 2 ogde ol jlidyg (ol iglito (5559 g) b 593
SxSoilul b1y uac ()05 0uai a5 513 dgng (glaldlie lalllas jladd
sras Sl jpe Slg U S o oS 5 pliloawsls (bl g (s ,S5LS
Orbgy w3 so Sl 1) (5 8e5Sl o calis o ok 5l a8y Bl
3D Syt o B ol osil cla yimgh (cly wie dinej SO cpl S
& e D> dgidy (pl Bl A B b BUd slap—wdlKe 3)50
2 BUS by (ol pal sl (5509 2955 9 At Ao dawy

D9dse hlest sl 0, 5os (3902 42553 9 (589 35wl

W ol

DAL ES )l te (igds (8 pgy0 4allla S Alis () 1pdg s GUST Jgmo! 31 (S9 5w
Gl Floes b gl

(o Ay e Jlo glaploll jl Jlo S8 e piagn (nl 1l (ol
Gl 03,5 bl yd olavl e b o)bo

oSt dlin ol (35 )3 il jobots SN g5 Ao 10y Mk g5 31 S il
lazsls

I3 wblie ST g S e PV S Mg s dlie DU

g e ySuiS Bzdly €8 yd amgky opl (5 ) A ool den I 1 S0 08 4 LSS

Mo oyhlow yd (Silga (djy9 ad3le 131y oyt (b gl Conly Caoww
(YF) 5 oo (i (o889 Sl &

S 35 4ol 9 Sy

Sl o3 dlojl Cglite (o yad (sloaslyy &8 0l (Ui Simgdy ol @l
S 2 Sles g (593l (e WMo 2900 ) B 9 (5095 «sjln
2 b gl ployd o 3l Lt o imgy gl izmen el e
Silgp slahiyg 2 (93958l 4 e (lows 5> (site W3 d9st
Dy o 2l sl Slos g dladls (il ey b g Doy el
e alable ((BUS jali Loyl 3 (ot BB lpr s b))
abbls (ols pbdy dSg )b (o—as piiblasl ) colSonn
(S 28es (Gl @Me Ll e 059 B30 dgue |y e SV b
sty IS 900 (58958l )3 1) (I3 dl WMo g (S5 CudS
o ol 03 oanltio ite Do i L 3l 05l iy oS
kg5 00 lhlew opl ean] 5,Slas zoli gly (slodisSlodel (clatoly
Sl Glp (y9 (BB shlje ap3 e L & 31 3525 (Slosie
Cd by pusilSo 42 Sl sl olyon JLail g ji0 )il 15 cépin b
Cos o Jl (ol 4l 3 a4 plgiced |y (B9 5l (8L (3L
&l loassS lgsel azsls BDNF zolél as 3155 cpaen a2
ablb (s S e (gl Ml bl sl 1359 (3s b sy
@ sy Sl (laxe (gla ) Lt cpl p ogMe il dga0e Jlun



https://jcsnp.ir/article-1-34-fa.html

HlSen 5 S 5Pyl (GBS 3 Slas g ke we 9 2 OFUSF (Bhyg slagn e S dapllas 950

03d y9y0 slaallio z)b g gl 4o ) Joi>

[ Downloaded from jesnp.ir on 2026-01-30 ]

b ol ploul B NAe o B OBl Ao lgic ),
&ly Jlo 1D s aialy > (BUSES ) copSl e g Cuto oIl 3502 )3 (S3lem 219 soppzei b cslhe glagnps pisupl Y
09)5 93 QEMISCES 13 (o Al )3 @il o g 0D 0 U (5895l 4 Mo plow (V010) gee 3 ilex By
30 masd Cursg Bl sl 0939 (g dxe gles  ddBd FO duds ¥ dten jo g aian ¥ e 4 dlilis 09,5 5 Cude iMe doupe
Condg A3 ol SMeans baidgell CopSl (5 25 oy ¥ 0) slom (s slaged @ Mo ghlow (ke
a9 Oleyd g2 i i agl ST (ool plonl pglie g A5 (g9 ooy daplul S o L (s B35l
S g dllio 09,5 (53 dme Cglis aruilyi (Sllon cp 5 (hgd g (LS g (SBgE slaplil o (sl yed
loyd el 038 sl Lite g Cuto widle anlS > (adg] Clls d CatSl pgliiods ey g (oS IS >
Gl fo iin 3 St e 1 53 g 825 <85
Oiler )3 ualS gue gamd 022 «2Bing 2008 JWd & Pl Sl Ly (38955l 4 Miso 313 QS gem e LT lSe 5 ST 3 sphdlasl Y
b il (B psba (X1F) wll S8l 5 (VF) - silgn slagyyed Jols cMlas SaiS oo i g (¥+1+) Gl > alS g
e85 (7S sloog)S & Lol) (58958l (8509 09,5 5> & (U35 095) Jeo 59y J5s8 il 9 )lwas 290 obles > B9 &
- Nocwus gaop Y0 Ll b qulismn oo > lagnyed il 09,5 JSTgn ad plxil ole ¥ e R3Sl 4 Mo
o 092 olyen CuolSgpn ) (S 4 Sl (Dl i 3 )LV oo (2059 e Su )3 (6)lgwad 290
o> (5895l & Mo ilogy > o0 g o S > (o O)llas ot g wtin W (b > dd Ve anl> ja
Cools Gl il iy a gk el Geegy JS iilr g 098 SSSgn ol SKdng
Al o Aoy g 599 A > LY g ald Ve e 4
cloj > BLs oSles Gl sxmdplis @l gy eldoal g (BLISles pgiln gLl s Bosey e Giig 6 Y

ol (il ey g Jlb dlbls (gpar 5350
lysl g 2d (S5 cuns Jilil g b ol sl
D92 Fn oy sy s & Cumd S 5 Soise]
b duslio jd (5,89 58l & Mo ()il ) sl o3 51
G b i 65668 Bld > Slas 00l o lows

20l ialS Giales] 5l am ay 8 511y 55 dte o5)e

P89Sl 5 03l ]ylos 5

o blon oo bolen (Bl Gjeel )l 56
A e3ly Lm‘_ﬂ 4 nd ibopl,l u:’)}"i ol yor

35k dw g duds WY win ¥ bl el STy
by Yo = Lol (bjeel aiB> VO) 0 IS atim

(320,05 Ghigel 4> ¥0 + 5l el

(Y' \\‘) O‘)K.o_h

2 oy ool
9 odydl  (hlen
eSS

P oges lilyy (wlidounl 5 Cute @Dle G 4 Mie 3] WMe ©B dgme 3 siler Giig U 9 oly 9 S il Bl b F
ssbay Al win VY Job 5 (gile bjys 095 e (Sdjglyy lagly Bras Sl w (Gi8gpSul  (VIA) hlSen S8l 5Me a0 5
Y S 0p90 Job g bl ol adly fals g2 LB 5 ande Y B8 5 (giln (nyed (sl STy Sl &89Sl & Mie
ol 48L5 (g l3lre yuss dnlo 5 el duds Y8 los ands VY azan

wiap Wl e la 09,5 )3 (shie 8Me CAD (iznen
0)9> Jsb 3 9 4L (w2g B psba dilie
Sl Ghisg Ml R pla e dale ¥y
3 lislyy wlisoa] (wbde 5 1) W5Me ©As Wlg o
b oleyd o8 (38955l 4 Mise 3131 )3 (oges g (ke

LS dgke (ol pOlg) M6 slag)ld
9 S 0,Sles bidio > (2 b8 g ol ¥ 5l gy 0oy (BLS PMol b olyen elitel cpyei LI g gedle Wy elimel cpye 6 D
Sl elie célp wligl clanl clhcdld )5 6 denSil 4 Wi llaw )3 0y0jg) cOld g @M (Y010) o) Ken Mol b olyen
Cunlitol (g0l 53 03l 3)Shae ()5l g (eloinl  (ppe JSSgp Swl g Se e @M b Ofles o 5LS
e Gbd b adalia BLS Mol b odd Cughs (4 5 Y BB Y] caslitul gy pe5 olo ¥ 5 telind cals 5 o

sobdr iy ool 9 abbls 5Sles 5 i

o)


https://jcsnp.ir/article-1-34-fa.html

[ Downloaded from jesnp.ir on 2026-01-30 ]

firel 96ad 6i7'® da 66D © 98D

=290 2T B g lls o2y

1 Entorinal

oy



https://jcsnp.ir/article-1-34-fa.html

[ Downloaded from jesnp.ir on 2026-01-30 ]

hlSer 5 Sl & RgxSwl (GBS 3 Slas g (e 0o d9m0 2 05 UsS (8))9 Sl yed Sl Stepllss 950

References 310 schizophrenic patients with a median follow-up of
i . 8.4 years. Psychiatry research. 2011;185(1-2):49-53.

1. Bueno-Antequera J, Munguia-lzquierdo D. https://doi.org/10.1016/j.psychres.2010.04.047

Exercise and schizophrenia. Physical Exercise for
Human Health. 2020:317-32.
https://doi.org/10.1007/978-981-15-1792-1 21

2. Association AP. Association, Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition,
Text Revision. Arlington, VA, US. American Psychiatric
Publishing, Inc; 2000.
https://doi.org/10.1176/appi.books.9780890420249.dsm
-iv-tr

3. American Psychiatric Association, DSM-5 Task
Force. Diagnostic and statistical manual of mental
disorders: DSM-5. 5th ed. Arlington (VA): American
Psychiatric Publishing; 2013.
https://psycnet.apa.org/record/2013-14907-000

4. Ellenbroek BA. Psychopharmacological
treatment of schizophrenia: what do we have, and what
could we get? Neuropharmacology. 2012;62(3):1371-
80.

https://doi.org/10.1016/j.neuropharm.2011.03.013

5. Vogel JS, van der Gaag M, Slofstra C,
Knegtering H, Bruins J, Castelein S. The effect of mind-
body and aerobic exercise on negative symptoms in
schizophrenia: A meta-analysis. Psychiatry Research.
2019;279:295-305.
https://doi.org/10.1016/j.psychres.2019.03.012

6. Carraga EV, Encantado J, Battista F, et al. Effect
of exercise training on psychological outcomes in adults
with overweight or obesity: A systematic review and
meta-analysis. Obes Rev. 2021;22 Suppl 4(4):e13261.
https://doi.org/10.1111/0br.13261

7. Zheng W, Li Q, Lin J, Xiang Y, Guo T, Chen Q,
et al. Tai chi for schizophrenia: a systematic review.
Shanghai archives of psychiatry. 2016;28(4):185.
https://doi.org/10.11919/j.issn.1002-0829.216051

8. Yang P-Y, Ho K-H, Chen H-C, Chien M-Y.
Exercise training improves sleep quality in middle-aged
and older adults with sleep problems: a systematic
review. Journal of physiotherapy. 2012;58(3):157-63.
https://doi.org/10.1016/S1836-9553(12)70106-6

9. Ho RT, Fong TC, Wan AH, Au-Yeung FS,
Wong CP, Ng WY, et al. A randomized controlled trial
on the psychophysiological effects of physical exercise
and Tai-chi in patients with chronic schizophrenia.
Schizophrenia research. 2016;171(1-3):42-9.
https://doi.org/10.1016/j.schres.2016.01.038

10. Loas G, Yon V, Maréchal V, Decle P.
Relationships between subjective or objective symptoms
and mortality in schizophrenia: A prospective study on

oy

11. Biddle GF, Stuart. Exercise as an adjunct
treatment for schizophrenia: A review of the literature.
Journal of mental health. 1999;8(5):441-57.
https://doi.org/10.1080/09638239917157

12. Legge SE, Santoro ML, Periyasamy S, Okewole
A, Arsalan A, Kowalec K. Genetic architecture of
schizophrenia: a review of major advancements.
Psychological medicine. 2021:1-10.
https://doi.org/10.1017/S0033291720005334

13. Scheewe TW, Backx FJ, Takken T, et al
Exercise therapy improves mental and physical health in
schizophrenia: a randomised controlled trial. Acta
Psychiatr Scand. 2013;127(6):464-473.
https://doi.org/10.1111/acps.12029

14. Roeh A, Hasan A. Exercise for the treatment of
schizophrenia: a current review and recommendations.
Dtsch Z Sportmed. 2021;72:288-92.
https://doi.org/10.5960/dzsm.2021.490

15. Schmitt A, Maurus |, Rossner MJ, Roh A,
Lembeck M, Von Wilmsdorff M, et al. Effects of aerobic
exercise on metabolic syndrome, cardiorespiratory
fitness, and symptoms in schizophrenia include
decreased mortality. Frontiers in psychiatry. 2018;9:690.
https://doi.org/10.3389/fpsyt.2018.00690

16. Girdler SJ, Confino JE, Woesner ME. Exercise
as a treatment for schizophrenia: a review.
Psychopharmacology bulletin. 2019;49(1):56.
https://pmc.ncbi.nlm.nih.gov/articles/PMC6386427

17. Maurus I, Réh A, Falkai P, Malchow B, Schmitt
A, Hasan A. Nonpharmacological treatment of
dyscognition in schizophrenia: effects itriof aerobic
exerciseistr .Dialogues Clin Neurosci. 2019;21(3):261-
269.
https://doi.org/10.31887/DCNS.2019.21.3/aschmitt

18. Xu'Y, Cai Z, Fang C, Zheng J, Shan J, Yang Y.
Impact of aerobic exercise on cognitive function in
patients with schizophrenia during daily care: a meta-
analysis. Psychiatry Research. 2022:114560.
https://doi.org/10.1016/j.psychres.2022.114560

19. Firth J, Stubbs B, Rosenbaum S, Vancampfort
D, Malchow B, Schuch F, et al. Aerobic exercise
improves cognitive functioning in people with
schizophrenia: a systematic review and meta-analysis.
Schizophrenia bulletin. 2017;43(3):546-56.
https://doi.org/10.1093/schbul/sbw115

20. Dauwan M, Begemann MJ, Heringa SM,
Sommer IE. Exercise improves clinical symptoms,
quality of life, global functioning, and depression in



https://doi.org/10.1007/978-981-15-1792-1_21
https://doi.org/10.1176/appi.books.9780890420249.dsm-iv-tr
https://doi.org/10.1176/appi.books.9780890420249.dsm-iv-tr
https://psycnet.apa.org/record/2013-14907-000
https://doi.org/10.1016/j.neuropharm.2011.03.013
https://doi.org/10.1016/j.psychres.2019.03.012
https://doi.org/10.1111/obr.13261
https://doi.org/10.11919/j.issn.1002-0829.216051
https://doi.org/10.1016/S1836-9553\(12\)70106-6
https://doi.org/10.1016/j.schres.2016.01.038
https://doi.org/10.1016/j.psychres.2010.04.047
https://doi.org/10.1080/09638239917157
https://doi.org/10.1017/S0033291720005334
https://doi.org/10.1111/acps.12029
https://doi.org/10.5960/dzsm.2021.490
https://doi.org/10.3389/fpsyt.2018.00690
https://pmc.ncbi.nlm.nih.gov/articles/PMC6386427
https://doi.org/10.31887/DCNS.2019.21.3/aschmitt
https://doi.org/10.1016/j.psychres.2022.114560
https://doi.org/10.1093/schbul/sbw115
https://jcsnp.ir/article-1-34-fa.html

[ Downloaded from jesnp.ir on 2026-01-30 ]

i ey ¢F ® e e © 98D

=999 59 —ICEJA §_vas DEzp

schizophrenia: a systematic review and meta-analysis.
Schizophrenia bulletin. 2016;42(3):588-99.
https://doi.org/10.1093/schbul/sbv164

21. Namdar Areshtanab H, Ebrahimi H, Abdi M,
Mohammadian R, Mohammadpoor Asl A, et al. The
Effect of Aerobic Exercise on the Quality of Life of Male
Patients Who Suffer from Chronic Schizophrenia:
Double-Blind, Randomized Control Trial.lran J
Psychiatry Behav Sci.2020;14(4):e67974.
https://doi.org/10.5812/ijpbs.67974

22. Atadokht A, Mohammadi |. Effectiveness of
aerobics exercises on sleep quality of chronic psychiatric
patients admitted in rehabilitation center in Ardabil.
Journal of Rafsanjan University of Medical Sciences.
2015;14(1):3-14.
http://journal.rums.ac.ir/article-1-2339-en.html

23. Hurkmans E, van der Giesen FJ, Vlieland TPV,
Schoones J, Van den Ende EC. Dynamic exercise
programs (aerobic capacity and/or muscle strength
training) in patients with rheumatoid arthritis. Cochrane
Database of Systematic Reviews. 2009. (9).
https://doi.org/10.1002/14651858.CD006853.pub2

24. Smailnejad A, Ganji S, Bahrami M. Efficacy of
aerobic exercise in the treatment of mechanical shoulder,
lumbar and knee pain. Journal of Babol University of
Medical Sciences. 2008;9(6): 34-38.
http://jbums.org/article-1-2491-en.html

25. Goksel Karatepe A, Glnaydin R, Tlrkmen G,
Kaya T. Effects of home-based exercise program on the
functional status and the quality of life in patients with
rheumatoid  arthritis:  1-year  follow-up  study.
Rheumatology International. 2011;31(2):171-6.
https://doi.org/10.1007/s00296-009-1242-7

26. Stavropoulos-Kalinoglou A, Metsios GS, Van
Zanten JJV, Nightingale P, Kitas GD, Koutedakis Y.
Individualised aerobic and resistance exercise training
improves cardiorespiratory  fitness and reduces
cardiovascular risk in patients with rheumatoid arthritis.
Annals of the rheumatic diseases. 2013;72(11):1819-25.
https://doi.org/10.1136/annrheumdis-2012-202075

27. Strand LB, Laugsand LE, Wislgff U, Nes BM,
Vatten L, Janszky |I. Insomnia symptoms and
cardiorespiratory fitness in healthy individuals: The
Nord-Trgndelag Health Study (HUNT). Sleep.
2013;36(1):99-108.

https://doi.org/10.5665/sleep.2310

28. Kimhy D, Lauriola V, Bartels MN, Armstrong
HF, Vakhrusheva J, Ballon JS, et al. Aerobic exercise for
cognitive deficits in schizophrenia-The impact of

o¥

frequency, duration, and fidelity with target training
intensity. Schizophrenia Research. 2016;172(1-3):213-5.
https://doi.org/10.1016/j.schres.2016.01.055

29. Pajonk F-G, Wobrock T, Gruber O, Scherk H,
Berner D, Kaizl I, et al. Hippocampal plasticity in
response to exercise in schizophrenia. Archives of
general psychiatry. 2010;67(2):133-43.
https://doi.org/10.1001/archgenpsychiatry.2009.193

30. Oertel-Knochel V, Mehler P, Thiel C,
Steinbrecher K, Malchow B, Tesky V, et al. Effects of
aerobic exercise on cognitive performance and
individual ~ psychopathology in depressive and
schizophrenia patients. European archives of psychiatry
and clinical neuroscience. 2014;264(7):589-604.
https://doi.org/10.1007/s00406-014-0485-9

31. Wang P-W, Lin H-C, Su C-Y, Chen M-D, Lin
KC, Ko C-H, et al. Effect of aerobic exercise on
improving symptoms of individuals with schizophrenia:
a single blinded randomized control study. Frontiers in
psychiatry. 2018;9:167.
https://doi.org/10.3389/fpsyt.2018.00167

32. Malchow B, Keller K, Hasan A, Dorfler S,
Schneider-Axmann T, Hillmer-Vogel U, et al. Effects of
endurance training combined with cognitive remediation
on everyday functioning, symptoms, and cognition in
multiepisode schizophrenia patients. Schizophrenia
Bulletin. 2015;41(4):847-58.
https://doi.org/10.1093/schbul/sbv020

33. Andrade e Silva B, Cassilhas RC, Attux C,
Cordeiro Q, Gadelha AL, Telles BA, et al. A 20-week
program of resistance or concurrent exercise improves
symptoms of schizophrenia: results of a blind,
randomized controlled trial. Brazilian Journal of
Psychiatry. 2015;37:271-9.
https://doi.org/10.1590/1516-4446-2014-1595

34. Takahashi S, Keeser D, Rauchmann B-S,
Schneider-Axmann T, Keller-Varady K, Maurus I, et al.
Effect of aerobic exercise combined with cognitive
remediation on cortical thickness and prediction of social
adaptation in patients with schizophrenia. Schizophrenia
Research. 2020;216:397-407.
https://doi.org/10.1016/j.schres.2019.11.004



https://doi.org/10.1093/schbul/sbv164
https://doi.org/10.5812/ijpbs.67974
http://journal.rums.ac.ir/article-1-2339-en.html
https://doi.org/10.1002/14651858.CD006853.pub2
http://jbums.org/article-1-2491-en.html
https://doi.org/10.1007/s00296-009-1242-7
https://doi.org/10.1136/annrheumdis-2012-202075
https://doi.org/10.5665/sleep.2310
https://doi.org/10.1016/j.schres.2016.01.055
https://doi.org/10.1001/archgenpsychiatry.2009.193
https://doi.org/10.1007/s00406-014-0485-9
https://doi.org/10.3389/fpsyt.2018.00167
https://doi.org/10.1093/schbul/sbv020
https://doi.org/10.1590/1516-4446-2014-1595
https://doi.org/10.1016/j.schres.2019.11.004
https://jcsnp.ir/article-1-34-fa.html
http://www.tcpdf.org

