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Extended Abstract

Background and Purpose

The environmental challenges currently facing the world, such as climate change, deforestation, air
and water pollution, and the loss of biodiversity, require urgent, coordinated, and innovative
responses. Among the most critical of these responses is the promotion of pro-environmental
behaviors. These behaviors include recycling, conserving energy and water, reducing waste, and
advocating for ecological protection. Although public awareness campaigns are important, research
consistently indicates that awareness alone is insufficient for lasting behavioral change. Effective
transformation requires educational strategies that are interactive, experiential, and engaging on a
personal level.

One promising strategy is the integration of environmental education into educational sports
programs. These programs combine physical activity with structured learning goals, creating
opportunities for participants to acquire not only physical fitness but also social and emotional skills
such as teamwork, leadership, and responsibility. Because of their broad appeal across different
ages, cultures, and social backgrounds, educational sports can be a powerful vehicle for promoting
environmental values. By connecting physical activity with sustainability education, these
interventions offer a practical and impactful method for shaping attitudes and behaviors.

In Iran, educational sports are formally embedded in school and university curricula, serving as
tools for promoting both physical health and character development. Despite their widespread use,
limited empirical evidence exists on how these programs influence environmental behaviors. This
meta-analysis aims to address this gap by evaluating the effectiveness of sports-based educational
interventions that incorporate environmental themes. The study focuses on assessing whether such
interventions improve environmental behavior and identifies which variables, such as age, gender,
or type of sport, may influence their effectiveness. The goal is to provide practical insights for
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educators, program designers, and policymakers who aim to integrate sustainability into educational
sports initiatives within the Iranian educational system.

Methods

This meta-analysis was conducted in accordance with PRISMA guidelines and was registered in the
PROSPERO database to ensure transparency. The study followed a five-step process: (1)
formulating a detailed search strategy, (2) conducting a systematic review, (3) screening studies for
inclusion, (4) assessing methodological quality, and (5) synthesizing data using statistical methods.
A comprehensive search was performed across multiple databases including Scopus, Web of
Science, Emerald, Semantic Scholar, and major Iranian sports journals. The search included studies
published from the inception of each database until May 2, 2023. Keywords such as "educational
sports,” "green sports,” "environmental behavior," "sustainable physical activity," and "school or
university sports" were used. Studies were included based on PICOS criteria, focusing on those that
examined sports interventions with embedded environmental education components in formal
educational settings.

Two independent reviewers screened the titles, abstracts, and full texts. Any disagreements were
resolved through consensus or consultation with a third reviewer. Data were extracted using a
standardized template. When available, objective outcomes were prioritized over self-reported
measures. The risk of bias was assessed using the Cochrane RoB 2.0 tool, classifying studies as
having low, moderate, or high risk of bias. Comprehensive Meta-Analysis software (version 4.50)
was used to calculate effect sizes. A random effects model was adopted to account for variability
among studies. Subgroup analyses were conducted to explore differences across participant age,
gender, type of sport, and educational setting. Sensitivity analyses were also conducted by
excluding studies with high risk of bias or lower methodological quality.

Results

In total, 34 studies were included in the meta-analysis. Of these, 19 were conducted in school
settings and 15 in university contexts. The studies came from diverse geographic regions, including
North America, Europe, Asia, and Iran. All examined the integration of environmental education
into sports activities and measured changes in behaviors such as recycling, resource conservation,
or ecological participation.

The overall effect size across all studies was moderate and statistically significant (d = 0.45, 95% CI
[0.38, 0.52]), indicating a positive impact of educational sports on environmental behavior. School-
based programs showed a higher short-term effect (d = 0.52, 95% CI [0.43, 0.61]) compared to
university-based programs (d = 0.38, 95% CI [0.30, 0.46]). This may be due to greater
responsiveness among younger participants to structured and interactive formats. However,
university interventions were more likely to result in lasting behavioral change, likely because of
participants' greater cognitive maturity and capacity for independent decision-making.

Outdoor sports programs, particularly those involving direct interaction with natural environments,
demonstrated stronger effects (d = 0.58, 95% CI [0.49, 0.67]) than indoor programs (d = 0.34, 95%
Cl [0.26, 0.42]). This finding supports the role of experiential learning in promoting sustainable
behavior. Subgroup analyses also revealed that younger participants (d = 0.57) and female
participants (d = 0.48) were more responsive than older (d = 0.37) and male participants (d = 0.42).
These findings align with existing literature indicating that children and women tend to express
higher environmental concern and are more receptive to pro-environmental initiatives.
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Sensitivity analyses confirmed the robustness of the results. Excluding studies with a high risk of
bias did not significantly change the overall effect size (d = 0.44), and higher-quality studies
demonstrated slightly stronger outcomes (d = 0.47). The findings were theoretically supported by
frameworks such as Social Learning Theory, which emphasizes learning through observation and
modeling, and Self-Determination Theory, which highlights the role of intrinsic motivation and
personal values in sustaining behavior change.

Conclusion

This meta-analysis demonstrates that educational sports interventions are effective in promoting
pro-environmental behaviors among students. School-based programs tend to yield more immediate
results, while university programs are associated with longer-lasting behavioral outcomes. Outdoor
sports interventions, especially those that facilitate direct engagement with nature, are more
effective than indoor activities. These findings support the integration of environmental education
into physical education as a practical approach to behavioral change.

While the findings are promising, future research should address current limitations, such as
variation in intervention types and short-term focus. Longitudinal studies are needed to assess the
durability of behavior change. Additional research should also examine the role of cultural context
and explore how technology, such as mobile applications and digital platforms, can enhance the
effectiveness and scalability of educational sports programs.

Keywords: Educational Sports, Environmental Sustainability, Sustainable Development,
Environmental Behavior, Meta-Analysis

Article Message

This study demonstrates that educational sports interventions, which combine physical activity with
environmental education, significantly enhance pro-environmental behaviors such as recycling and
energy conservation. The meta-analysis reveals that school-based programs and outdoor sports
activities yield stronger effects, especially among children and female participants. These findings
underscore the practical potential of integrating environmental themes into physical education as a
strategic approach to foster environmentally responsible behaviors. By leveraging the universal
appeal of sports, educational systems in Iran and beyond can cultivate a generation of sustainability-
minded citizens. Future research should explore the long-term impact, cultural dynamics, and the
role of digital tools in enhancing the effectiveness of such interventions.

Ethical Considerations

All procedures performed in this study were in accordance with the ethical standards of academic
research. Informed consent was obtained from all participants involved in the original studies
included in this meta-analysis. Participants' privacy and confidentiality were strictly maintained.

Authors’ Contributions
Conceptualization: First Author

Data Collection: All Authors

Data Analysis: All Authors

Manuscript Writing: All Authors
Review and Editing: All Authors
Responsible for funding: Not applicable

Research on Educational Sport, Volume 14, No 42, 2026



Promoting Environmental Behaviors through Educational Sports... 64

Literature Review: All Authors
Project Manager: Second Author
Any other Contributions: None declared

Conflict of Interest
The authors declare no conflict of interest regarding the publication of this article.

Acknowledgments

The authors express their sincere gratitude to all individuals who contributed to the success of this
research, including peer reviewers, institutional support staff, and academic mentors. Their insights,
cooperation, and encouragement played a crucial role in the completion of this study and the
advancement of its scientific and educational goals.

Research on Educational Sport, Volume 14, No 42, 2026



¢ ;

/ Research on Educational Sport o) ..
— JS Uidg 1

‘ Journal hompage: https://res.ssrc.ac.ir ol Jilijjg

’ ResearchonEducational Sports,

gy i g gi
Julonit 93 9 3t 5 03 59 U (o j S )L 5 9 g 5§ NS Ie
JEIP RV PLECIE PIVE TV PN K-FEEWPY VU ([ RV
Ol wblcazs ¢ sl ol3T olKzslo coblcazs axlg (039 PHE § (ShTan 0,5 )
Vo O+ 0/+8 1 by ey VFeRIoSIVA 155y dy eyl AFF /BT A bl yo fos ,b

Corresponding Author: Mina mostahfezian, E-mail: mina.mostahfezian@iau.ac.ir.

How to Cite: Razani,M , mostahfezian,M , Khorvash,M and zahei,H . (2026). Promoting Environmental Behaviors
through Educational Sports Interventions: A Meta-Analysis. Research on Educational Sport, 14(44), 61-82.
https://doi.org/10.22089/res.2025.17206.2551

oS>

s boad aBloy Sy iy b humecaw ) bl gy oSl owyp 4 Judxilyd onl o
SLoll 9 (vlw ol &g (g5l aloz 3l 00ls oL i 5o rele Gamims PRISMA b fosll)giws
Slawyon slumo a5 dalllao ¥F (£ gooxoyd .ol plowl VoV liwo) b ouds o Olalllas 50 ¢ Gl ! b o o010
w919 bl a5 ol cwyp SNSTae Ol (ol o sl odilesS Judoxi (il jo asclld 35 pod BRI g
3 coles g 551 50 2ezadpe bl Wil olayld; ey ol Bus g Wo )T caS i e il b 1y
g W Judxi 943 325 (CMA) YT Lo gunid yuolS” 3810 35 51 ooliiuw] b g o gl o] Waodls .09 s jbanzxo
@ 3900 (39 ool p 4 Bls yLid axdl . oolisw! CMSlae S 13T b5, 6l (Bolad il Juw
ol Lis 1) syl oyl Olpmti AR bacly Wz pp tisg (AL sbadly I 5 s il
Sl J310 G359 4 Comd idg Coamnds b e Jolai Jolis a5 ool o319 &b 51 (gm0 Y359
& o) ‘5){;\4: S 1y WMo CJ'.'.| & S O‘,’;;&o 9 yule Olf..\...d” Sy aS oo QLM b ey aiogs ¥ g0
o) Sgboo dmogi oyl 5y9l8 9 wlidixi pgle Wyl39 3 Ghyan 9 phigel Wylig 0 IS Canliw 4 asbls
09339 Gk 3 ol Wrogad oo yiwS by 3l g wiS plésl IR g o oy Lrdeliy 4o Iy LAl

Jeelox 13 o coms § 5Lidy gl druwgi  shummocams § 6 Ml (s 590T 359 1SS B 319


https://doi.org/10.22089/res.2025.17206.2551
https://orcid.org/0009-0002-9724-3916
https://orcid.org/0000-0002-0226-6246
https://orcid.org/0000-0002-5192-8461
https://orcid.org/0000-0002-9520-1029
mailto:mina.mostahfezian@iau.ac.ir
https://res.ssrc.ac.ir/
https://doi.org/10.22089/res.2025.17206.2551

44 2y P339 b (e j s, L8 ) g g 5 WS Ie

EPRVTY

YAV My 5 L) ol 03,8 wals ansler slagisn oolod o 1,k slo)ld) 4 5l e hmesen; ol
55 Sals g (Fogll (gl Uiz porldl il i atile lilu g slo Mz b rae 0)S a5l 4 a2 55 L (OFY o
(VYo Vo VY g8 g gila) 95 aid S 00yl Wil b (o (6 s ghuns gy Copodl ol azlgo (s
Cegjlagzs oo g Sl (gl baog )5 Ly ol 81 lasgs a5 955 o0 BT SLaldl 5l s ()T &y awmmocnsj sla )k,
i3l aile badled 51 (glos 2ud acgazme ol b)) ol (Y o ¥ - YE o Kod & Siz) 55 o plool xpebs
(F oo Y e TSagllsz) 055 oo (armacinss Glocebw @y 5 ©f L (5550 )5 528 ,0

el oad s byl geenS g e fstlen el slaglejle dacdgs (ol coglyl 4 armeceny; slaykd; gy
oS ooyl o aalyar g ol 3 AV 53T 155 S & anmecans ) s 355058 (2T 3l By 51 555
@l Jo ol L YA (o e VAL 565 5 Vsla) sl 00,5 1t i (1alS 1) oy lanomo 50 il oo
b il elsle st Jold yol cpl o)l s Oledlbl Ll Byo 51 i 4 a5 cudl Glodumy ill> ola,ls, o>
ol OB oo Yo TY (o an Y5 a8 o Canglie i pln 50 el &l oaty lies slan )5
5 sl 6 l8) Slpeis sl sl |y slaixl g (GBLAGly, (g0l Slizl 5 Wil adlraiz Wl e SMSlae
S e by

NV AegY) ool ond sl asd dxwg g (el ln w08 gl Olsiear Sl 5l G5 K o ]
iy 5 bleail g ) (ooed S aiile (Saij aaedy)) slacslos Wilgs oo (3355 cplil qunlis 51 51,5 (FAY . 0
Oler 5> Sl 5 03708 Congiome 4y az sl b Gy ool 2 ogdle (F0) o Yo VY ) Ken 5TWSS) wms (3]
5 LS )l lp o0 pamie pyitly whlise golatih elutz] Slid 5 b Sinyd (i slaoyS
G5539 ORys Bhitte glad Sog) Glee 5l eduyoo Sl 4 (VNF o VY () Ken 3 501S05)) S oo mal Lo,
lakews plorear Glosilid sk & Wlgi oo iS00 oS 5 Sw lacld L) 650k Slaal a5 (00l b (s
ooliinl (azmeconss  pdiadgtums (ST g gl Cedle dlon sl il ()18 5 (el S g sl
Dl

Sleobisel Dt plo 5 olfails (puylae Jolis (gomsy Goj5el slaaly o a8 cosl (05555 &by (i (5509
Sl T b S 05 e i3 o lB lnl 55 (S B9 (1) o VMY pll ST 55 50) 05 e el j5iS

Jna & Behera

Ho & Fu

Qeng

CGwialkowska

NZO

Qawla & Cushing

T

light

Guld,

. Ronkainen 0

—ORXNAN R WD -

¥ O)LD.:J AF 090 AL YN ﬁb ‘w)& gv))g J° Jo&,}v aollad



ol o Sl 7y

5 o L)l 1) 093 (g 9 (som oDl b 555 ol 8 ST, (03559 sla o (53590 ] laoles 5 00lsils 3,
5 Sl (glolartul 5 Slilis sl glasl 2358 lacedlad o gom; Glabigel Jold il )y cnl isd 3850 (S5 5
(VP o VoV L5 5 (550 055 (Joted) 0,10 (comy Con i 5 e pllas 1o glofg oSl

Syl g (sln oS laaal Ll sya b (68,505, s Uins bl 5o (damaon (3jeal pliol
5 e bl lalrs (a8 Caslins 55 iz 51 6 Sore b TTE o T ¢ L20) Conl lamacons
Jle lp oS Ol el 5 by (ohg) 4 aomecan; xS0k 4 | Fas eS8 wilg oo loasly o1k
Socigs Glblus popboile aile iluX 095 slacdled o |, Jaecun) slaps aily oo ob),9 sloasl y
slslug; 5l Glgee Grizred S (o0 bad e Canb L]y BaSES 0 &S Ggm ot @y e jlae
VY oo YoV FLoleysi 5 ) 958 ooliul (armacanss laineeS sln o0,y Olsiear (52559

Gk 5l 33 aS ol 05 S50 025 xS0k parde bl Olgioe | (ammecins slayld, 5 ()9 G BLS)]
ool wiilgi oo QEALSES 15 (B39 a0 O o Yo TY (ol Kam §T150S5) 03,05 0 0l Lo lad ol
22l s e9zade Coeal b SL S s el Sl asle S 4e et jeb 4 | aameens ;) Jles!
sl sl Sre Gl @y Gy ez aix (Y e TN ol Ses 5T JLSis 5l (gleygo
05 Gk ) (aomeien; Glooged 5 a5l aao e ojlal GEASES 10 4 15 S oo hos (aoreten
O BY o Y YY (), o JLe) 0isS Jg)0 adlabie (5 S0k & § eubitens

S oo Solox aimeten s slaylid; gy lp by Gloreds (S (8559 5l eslitul Sl ©ozle paax
Lo ) (g3l Joko 5 ks comlie 3y, 51 o]l sl Ao 45 Cens] celain] g0l a L gulS (sloay L 5l S,
loyld) giloansles )0 ot G5B Wlgige (ad (55 Bl Crl )0 (VY o VAP A 50l) WS e 0L |,
doooen 9 Gleye 5l ol 5 ovalie Gyl I ol (elaial (S0l )k 4 axg b adl axsls aretn
5 05 oo Syl layl8) cnl sl sl (b ((cBpel ladame jo (i (3559 iselise | et sla ),
Dy oh e S jlame 4 Cud s pdycid gt G5l 4

ol bl o )ls 55 e o8 Slaladl iy sloe Sl aS el g ) lengs g lai el e slaay i 5l Ko SO
olasl S 31457 (B (gimy andl 4Bl 2SIl Ae2ss Djge 4 oS (Sloj g winlsS b i la ks, ks
iy bl 2l 50 (VA o YT Yok, 5 (59) o)l Slaman bl caseds 3dle o lays),l b Loy, ol oS
a,li 4 azgi b i SeS ol o Sgye 5SSl sl Bk ) (Jasecn s slo)lS) g 4 Wil e (S
gl gazd @dle g lagh))l b lacdlad (pl 5w (oo o500 (b)) slacdlad o sl 8l &5 Sy g bsesss
oo 35 4yl Amls o daoracians s slo)lid, Alaz ) wie (gl ylid, plonl (gl (g yitons 053l 3,10 Slyean

1. \lker & Thormann

2. TEixeira

3. Gg

4.  Ner

5. Bndura

6. Self-Determination Theory
7. [xi & Ryan

¥ O)LD.:J AF 090 AL YN ﬁb ‘w)& gv))g J° Jo&,}v aollad



7A 2y P339 b (e j s, L8 ) g g 5 WS Ie

Lix o8 w8 sl s (350 Slays Gk oL (T o a8 w8 el olad wilgee (i B0
ol b ol el ) 5 el Saalen i lapl pazd Glagh)l b 4l w0ag (950 LA Zenn o
Bgdoe e a)lid)

S8y J5S s s0d slajlrie da 8,5 b SO 9y50,0 le i ealign jaely 8, a ks pl  ogdle
ol @ 45 wims el |, (g5, 45 0, (g yitens Jlainl sloj ol 3l ey a5 el bl s amoco @Sl i3,y oS o
S8 el g il 1 b, T ploml il o] 51 Lo 5055w Sl aidly azils sl ALtl aLbls e bS5
Aride 1) adlge dus yo wiilgs o (i (B3 e e B 4 (W) Lo VAAFLSS 5 (n0g8) Wils | T plasil Sl
Sloy W5 Zagli |) (aecen; la)lid) guy s wlgioe (S ()59 oddsi el )8 4 ai bl aas I3
sl T 51 o1, 45 o ool sl w5,y S8 855 slocllid 5 o lanme & e slogt 5 o
5 1y k8 ol el (QUlss (23550 (Slabisel 5 s o @ g wies plowl oy slams L 55k (sla L3, 3l
nl o Olosl Gl a4 jzie g 03,8 Ll 955 4 (st ax g pu3l Glagle yo (armecin ) (higal 5 (55 albolis
et la)lid; 5 (T @ ly (259 5l Olsier 455z 45 Wled S qu) p aalllas (paiz el ond e
b Wl byg 45 Wakine (YoYT) oLKan 5 jzly o5 (g)sb @ 50,5 eslitl wiodbge 5 ilide ola o L
s,ld; » e )'-’L’ w08 slaizl Jole Sy plgiedr L) S S amecann; slo)ld) sy 9 x50k
Olblre & laaile; Goyb 5l (2355 slaslug, 5 lagi,s a5 oS o)lal (VA uS 5 (psnl wo)ls (larmacens;
5 SByyme 5550 (V10 gguile ais Jatte lag] 4 ) (oo eudlio il o 5 W)lo (g yiuss (gloo 1S
S ol drel> o Cudie Oalal Wilg o lagy] aimeciuns s sla,ld, 4 Wils o 885e sladiges |, L3555 (slopes
Rl s Canl 4 (S5 ceo b s yenly wiile i Sl @l slagiyg a5 sk cnl (VoY) Ses 5 ey
2 e ez g Slisles 63T Coal 4 55 (V10) Ller 57 ol S oo ol 1) aemeci; (2T
50,5 o, Lil amadany§ Cute sla L3, g 5

Scadlad (Jle sl salatsls 55,00 asecen ) G pdiiudsine Cogl )0 Somm Sy (R 2 s Sldlls
S 1y gl 5w o badye Cand LIy FanSes,h G jsb a4 Shsl 5 SigeS «gg00ky aiile gy
B8z a5 WS AT (Ve 00) )lKen 5" pen 0l Camjlams 4 e Soltae > dreg dales
o a s wmse BT it e BT e Gl pgzlzle Glagtyys o FaSeS s
g g0 Mo (ornb slalad L ay Liglaay 25

@din & Kok

Rdcher

Inoue & Kent
Msui

Trormann & Wicker
Hn

Bymer

NANRE LD~

¥ O)LD.:J AF 090 AL YN ﬁb ‘w)& gv))g J° Jo&,}v aollad



ole2 5 S5l $q

SaeolieS Ml Slalllas g 0o 0g2g Dluol jo 2 si 95,0 GBS waisS ol slaazdly -l os>g b
oo loo S5 a1y (3 5539 a9t B39 5o shummenss (B30l plesl Dnenily Sl g wilos S5 se3
et s layld, p (S by ol Gk 3l a5 0)ls 092y (pold Slapaila 85908 Sliniod SgueS ]
wlos, S Slolid 1) )25 6,50k 5 )0l iile (logilly (sl yras Slalllas 5 45 Il 45 538 o il
loats 0l b o) p Sl yob 4 bapansilSa

@ Pely b (e @)l @y sl OlRl Glyed (S Gy Sl esliiul 4 eun]i aBe 4 axg L
s bl aed;)l slaginn Wlg oo Julodlp SO wny e Sl 4 0 092 93 ge waled gl LSS
M IS 5155380 sk 4 9,5 ol e Kl g5090 cnl 4 adlllas (paiz @l sl Sl 5 Silats
gl consas b cobye oy a8 1) lelse Wlgion 5 W0 (e |y e Loyl s 0 S G2
S lulid WS e oSS

WS Jelot g oy Sletn (JSS @ | it Dladllas lS o5 gelx (JLlowlp plnl @ 5l disly Gl o
509 S 8 (ol 1S 1) Sl GaalS BIE iz 3l aad il Ll ulal nl 2 2955 0 ol
& wlgi e Lo s bl a5 aeo oo Jlge (& 55 onbad by 5 S oo ) 1) (o slasld; (s
WS (g0 et 5 WS (o0 (o ) Olalllae jo ai8) ) Say DM gyl ipgo S b wiS g S ) L)L, cnl S5e b
P Ghs 885 9 Sumiz (o wile Alisee oaiiS hass elge A Juloul 3 (nl g 10555350 10 S0, pluS &S
S5 & Jadool s Wl ol @ il b S 08 e Olyiie S o oy MBI ol b 6,38 b
Slodrosi (izen 05 dalyS S damecan; )18, msy Sln (e (9 3l GRS (F5z Sleee
P35 o255 Slapboile 5 BT Culw (laye 4 5 ol dalys @l 5o HEae izl 5 (b sly Sos
S oolitl o o i 4 laoretens; G5sel sl 55l Dlsieas ot Jradly 5B S oo SaS

loybdy & Gl Gl s Lol YV o YoV ] Sen 51 99) ol o sl sloyld) s b sl b s
Wlgi oo s G b e el 3l sy o0 S5 4 FYVE o YV g 5 68) ol Sl il 0 e,
@leoadld (Jle sl 1S oo Jite (BaS eS8 ) e mealie (0525 j5b a0 (8559 10 13k S50 )],
Pl Sy & Slgioe (GBigel (o559 ladalin jo (BLL slge sl eslitul b (b lakizme (55LuST wile
ST SeS 05059 Slo)ld; et 05Kl g sy jlame ad> ol

szl 5 b Gl e sladiog Gl 5 tagh Sladl o agzse M oS 5 Bae b Jill
chlie Sl o el 1 2 or (el 0l 53 S5 g0 el laeme sla)lid) 2 35 53 b 025 (el slaasl
oaiiS foaad Jolge A e 05 plulid e DSlae g9 5 00l (pw)p (aeme Lol (o45,9 DDBe
I GhGme o @ wlg oo Jolodld nl mls wd valss ) OWSINe (nl 3 (3555 €58 9 elami (o ibe
Slr s Gloarogs (pizen 09d ymie bayld) i 5 aee (3jsel sl )l Olsie 4 o9 5l ooliil 0y

2. R&Liu

¥ O)LD.:J AF 090 AL YN ﬁb ‘w)& gv))g J° Jo&,}v aollad



Y. 2y P339 b (e j s, L8 ) g g 5 WS Ie

ol @y slp (55r9 Jemily 5wl oo 98 a5 ols walys wil] 3555 laglejle 5 OIS Ceslow (Glo o
S eolaiwl b

SR9H N9)

5 Slatus Glaygye sl ez GO Olse sladeddlgiws Sl goym b Silatus Jlol b 5 aslllas
e S5g, olaly s ysye axlllne ol el o0 s PROSPERO wibol o L5 5l 5 o ploxl Julool 3
plrl (oh390l 5 (b GBins b heoreenss G)3) mgy i yo (PRISMA) 5l 5 Sislaaas (5950
o] Soilatanas ooy 5 SVlie (g pglanz ozt S5lmnl (s 5 (b Jols dlpo ity 50 Beiod (s
285 plowl (Ve Y L mng ) Woosls (Lol flos L*-'Léf 9 st Li)l @arF 9 99,5 lo)lre 23]

fomile sl g ToumsSl Wbyl SOl slaolSuly jo molr oz Jols aslllas bl 5 g (3l
SR g (b Bl 4 ladpe Dhlme pgatas «b)yy DMme 5 (Slnl eols (glaelSuly ISl Sl
S iigel Gy Jelis (oS SlalS g Yo VY ae ¥ b LaolKol ol el (slail 5l ot pisie Sladllas (sl ooyl
ey gilul" ol Sl Meelails (a556" e (555" ety )T M (355"
Gy sl wiad eslitl 5 ololids " apmecan; )b, SO o " gl la e la” I e
el 0t @) (V) oz o _lawai

axlao il 510 @95 99959 L slre tgiiwe (51wl - Joua
Table 1- Search strategy: inclusion and exclusion criteria for study selection

(g7miier o) (3o yd @ 9 09,5
Command (search command) Results Search group

Siet b o 55, LM Ciieel 459" ) (goudS SledS oS ¢ ylgn

Fis b o P b irbine] i) il Sl iSe olyie aalllae 34158 Logs
(" eaBadls 550" b1 eylae 3500 b e Shiselt LT Se

"}g-w )Ll-é)" L ")Dili. )ll-é)" L "g_;la-:’“‘d"“*f.)' )t;'é)") (_;A?lf clls ‘O%S'?‘ ‘Qb’:

L "u,S‘)BJ}S‘ )tl-é)" L "M}JQ:N et gs )L'i-é)" L "4-3[3*-’50 Col )L:-é)" L a)lk. 84017 2 97

(")32.‘: w.s).la.._zn )tzé)"

P92 09,5 9 Jol 09,5 aalllas 718 3058
05509 b e 2559 L Il G cllad") gulS Sl 0aiSa e
My e Sl L 5550 b sl (a5l M) lame b LS5 axlllas 2730 4 o5y
"y Sy e (3555 " L " GB55s b (SagslsST Gaipel" b "l Sl e
Pl 095 5 oy 095 asllls 573 5 05,5

1. Sstematic Meta-Analysis
2. Rrums

3. Hrerald

4. Sopus

5. \bof Science

6. Smantic Scholar

¥ O)LD.:J AF 090 AL YN ﬁb ‘wf L”))’ J° Jo&,}v aollad



oo 5 S5l 2

L "ol Gisel" b1 ey ) ll") ol SlalS onSr wlgie
KA EARVL ”L.;““""’""*"') )b, Ml b "Qaww) Lghbua}u;"

n " " n n A,JLk& 4509 6 05;
L7 aoredins 5 sloasin b7 odaise caslalae” b T ausreins
" dasean; L3, Qlj_‘,,,i;" [ ")‘.?..... S lowk"
"'"'°9)fsr°-?‘-*i°5)§ axllas 219 705;

b el 538y oy n lp eadpleld SVl mlie Cewd s L2 L (Sl Glagzies rires
Sd Dy o g 5393 G go A 0 (5,155 Blgw 9 Wl 8,ls COVIABNCE )58l 5 4 oo olulis ol Lac]
L, sl o] cumMo b wad cyp s Hols g0 Lawgs 155, oled (sloosiSi> 5 cpslic .aind Bio
() I8 ad Jad 5 o pow Sl L Osie b L glol @ Gy sl byl SMST 058 asiie JolS (ke

B3 o slid ) SOlool gemins aild b > logal

Soopus (n=6E) I JEER, 1 A .
. web of Sdence (n=57) A T claagT, 3l ead lalid Balge
j Semantic Scholar [n=43) n=21} (=00 e cala g
—.1.5 Emerald (n=3E) E""‘f_‘l*ﬂ'i:“tf‘" (n=0) ta ylajla
(=130 ilyl eala olfaly wslag el -
i (n=89) 5ol =1y 135 I8 gy
in=57 0 e e B o g
ot eals ke Gl g govafa bl bl
in=219) -38) ol
{
| et e slegiyht n=0) Lo yl5¥ sl ot g (gla by 5F bl ot Ly 156
i M=104) pb3l 5l =1} sl slp (n=0)
0 L AM=BL) ant Gin sla fuE 1
. (=52 e domai 3y , _
"("r;:'ﬂlg"); "':“‘ xi:l'TJf' Tl acrly gy eetli ! ol u-!'-'T}.:' d'-"; u"".:'.p—‘ etite Um 5,058
oogr iyl n=23) -5e O bl vy gly n=0) wisds
=0 Lzl glahy 55 n=1}
N=4) 359 4 bl o
ety bums 4y bLI
§ 312§l e Dol in=1
n=24}
J-
P Clallae gl 5158
T (N=24) oo cadlemi®

axflle Gl g wlusl sexiwms PRISMA L 1o Jloged - JsCi
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