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ABSTRACT

Purpose: The objective of this research is to assess the prevalence of

musculoskeletal symptoms in students studying online.

Materials and methods: A systematic review and meta-analysis were performed
by searching PubMed, Cochrane Library, SCOPUS, Web of Science, ScienceDirect,
ProQuest, CINAHL plus with full text, and Wiley InterScience databases. A total of 6,0498
studies were identified between January 2020 to December 2023. The Joanna Briggs Tool
for studies reporting prevalence was used to assess the quality of studies. Jamovi 2.4 was

used in the meta-analysis.

Results: 16 studies were included and used for meta-analysis. There were 6
studies of high quality, 9 studies of medium quality and 1 study of low quality . The study
found that the area with the highest prevalence of musculoskeletal pain was the neck,
51% (95% Cl =36 - 66 ), lower back 51% (95% CI| =42 - 59) and shoulder area 36% (95%

Cl = 26 - 47), respectively.



Conclusions: The shift to online learning during the COVID-19 pandemic has
emerged as a potential factor influencing musculoskeletal pain in students. Educational
institutions should study to determine the duration of online learning that begins to impact

student injury outcomes.
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walnaadunislszauni9dnale 1w Google Hangout Meet, Zoom Meeting, Schoology,

v
s i 1

Webex, Microsoft Teams t{usiu GeaaunazyFeuaiunsnynne Aaa1niudoniulealy

dl ¥ v a 4
mmzmﬂw,l,a::ma?fmmummmﬂ%mawau%
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2.7 szuuATetnenAluladansauma (Network Systems) tugaannalu
° o ~ p = 1y A
n1sauRgANazaIn N sFEuN17de Ui A N ILTULA TEULLATRTINUANTAUNA

sznaumag iZUULﬂ?‘@‘IJI’]EIﬂWEISLu'ZQﬂ’]ﬁu (Intranet) Lﬂu?Z‘I_I‘ULﬁ?"ﬂ‘lhﬁlﬂ’ﬂllﬁ’lmfﬂ{ﬂ’]ﬂslu

v va

= = 2y ¥ A = o o ~ >
ANTUANTN eﬂ\‘ﬂﬁﬁ\l L‘Iﬂums\l’]?mﬂmmﬂ‘ﬂ Lﬂﬁ'@?l’]ﬂﬂ’]ﬂlu@ﬂquﬁ ﬂﬂq@qﬁﬁ\unqﬂ?ﬂu@@utﬂiﬂm

a

A o A A | A a o A g9
TEUULATRANLNILUBNANILU (Internet) 1/1L‘ﬂ@NM@?:UULm'ﬂﬂnﬁlﬁ@NWQmeV]QI@ﬂLW@EL‘M

LA ~

a v 3 dl ¥ ¥y A 1 a & o [ ¥y A
ANNTnAAfaAedNslAIIALS) pINIAL gUAIN190 1 IATad e A un A& T UNTII T

1 v
= % v

aaulauflayni ynnan muisdurudayallsznainisGeusls daardanaaiuszuuesadie

q

o K

A v dl =l o‘dl 1 o A 1
ANTAUNAREANNNIB NN ANE I lLiTaIn s maNglnIndlaa e i UszULIATRTNE
malulafasaumaAtasiunyn ldidyiusedigduinafiin saudsnaanuifaizes
a @ ] v o = 1 d}
fuwmafidnanadanalinisdanisFaunisaeniuuanu ol

2.8 N179ABATNIILUILRUNA (Measurement and Evaluation) a1tilusiass
n99mnazlaziiung tasgdnisdnuazissiiunanaszndnaisen (Formative Assessment)
LW NIFNAIDIH NTAUNANGANIINE T azvinufa LTUAW LaENIENAITANI9TEY
(Summative Assessment) 41 N13NAAELAIULLNAAILAINT LNaATIagaLAINLEN 1A

v a a = d‘ 4 = ¥ v a dl =
UBANRLTEU 17ANTNAVAINT2TEU LNDALTNDLU AMHATNITONNTLTLUIURNLLTEY TIAITH

AHUANIRE 1NeL sl ur AU T ARRAR BANAN INAZ (45)

3. guassalunisdnnisBenfoenlail
3.1 Aanudynistumalulag n1sFaunisdauaaulalidunnsld
lilsunsumaniames aransdfaaunuisvinunenguinuas anadsldaunsnysuslunisld

= o = [ % :’/ KX A ' = e
walulagilunisaanisaunisaan mumwmmmmaumimu@@ﬂ@u

3.2 NNINARAALNG I lLuN1238uN1240U IRERNIZNITHUARNAR) A LlaLiNe 1

%

TuniszaunisaauliiinAoindiaula nenasdfasulaadounindsldinoug

a

a4 s
LATANNANNNIONARADIET LS

3.3 1ayaanseatiuayy n1sdAnsiFaunIsaeueatlatiiedd
yaansehaatuayusnumnalulagliaeaatuayueansdgaauin lddiunnylunisldanu

v
o

szuveaulay sonisdoa lunnsuandanisaeume
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3.4 doymanunaiia wu Ty FesiWinau pauiamasiiloym

Y v
6 o

sriLRUmaTnaN s naliinauansznulun1dan2@auni1saauaawlaliiaau

35 AnunsaneedEay nstnagUnanilunisFaueeula :ndtyonnin

= o &

=< o p ' A = a @
GINQL Hu‘i_l"Nﬁumﬂmﬂqﬂgﬁlu@ﬂunlﬁ’]\ﬂﬂZ"]VLNN EUEUNTUAULNDTLURA
3.6 ﬂqﬁ'LﬁﬁJ;ﬁuﬁlﬂﬂﬁunusLUﬂq?’ﬁ/ﬂﬂq?G'ﬂuﬂq?@ﬂu ﬂﬁ?’ﬁ/mﬂﬂ@@ﬂuﬂﬁim@u

aaulanaliiiadunudniunisdnnisBaunisasuiiaay Inaaniznisasuluszuy

aFAuT wazAn IRty (46)

u

4. uanssnusiaganIwlunsisauaaulay

'
a o

4.1 wansENUAagINIWNIgaRla annsAnE lBInANIWE LA A4S

1
= o 1

=S o g’/ dl = 1 % 1 = = =
An19LALTUTIN 3 ezl 4 A1uaK 169 AN WU NaNFIatielANIATEATUNN9 T
aaulaipgluseAugauaz i 5oaay 45.60 UAY 36.10 ANNANAL HNISMELANNATEADE]
Tuszautlunang fauay 83.40 (47) annisaneluinAnsnang 18-20 1 Auau 419 AU
Tuvnanendtueiualslaw 4 thaundsainnisszinaaeslsnladn 19 WudiAMNgNT8Y
=< o = ~ £ o 1%
NFTNLATILABNA WO IULIUANTUAINTREIAY 21.50 IU Faeiaw31.70 (48)

4.2 uangENusegINWNNNIEnn nadeueanladluaniunimmd

=

laqiiugirauiniszaunuatinsalpaniamasisauiugs nisisauaeuladilda B
winun sBeuluiasBEuAINUING ANNANIENUANUATN LY 81N19LaARIAINNTHEIAE

e . : A @ o PRy = I !
Aldaanunu(digital eye strain) wudaiiinluaInaw 108 aw NRNsTeueaulalduinndn

2 dlusdadunudiilangnaasainislonnn 50.23% (49) annsiaatiaananuiiiaann

o

= c =2 [~3 o v I aa «:ida a
ma?l,a?ﬂu@@uvl,@w,ﬂmmmu AINNIANEN IANNBENARN LB s UnTRTRa N aN SN

| [ % ] 1 o dl al r?;/ v 1
‘vmmqLﬂu@umﬂmmﬁﬂfammmumwmuﬂL@ﬂumn‘wmqm (50) mmﬂu@@ﬂ@uuu;ﬂwﬂuh

¥ = ] o o

o a ~ o ~ , ~ = " e
2N L@'LW]']\‘]VL‘]J Lﬁ‘ﬂuluﬂ@ﬂ L?ﬂuLmerJIﬁJQﬂq?L?ﬂuslul,l,m@gquﬂqNﬂq?L?ﬂuﬂ’]?@ﬂuquﬂUﬂq?

A = Yy

= ¥ = a 2 v oAy o =
FauludeeFaulng WedrausaFauluan nwindend limunzaniunisizauaiaay
AINANIENUFABFUNINAAUAZQTNINNI1NTY AaAasinaslfudaluanisFaulumunz ax

o = c dl dl dl ' Y a o =
ﬂUﬂ’\?L?ﬂu‘ﬂ‘ﬂuvL@uL‘Wﬂ@@ﬂ'ﬂﬂmﬁlﬁ‘lﬂ@gﬁﬂﬂiﬂ bN mﬂmmmqmmwmm;&wﬁu
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AMSNNTEUUNAHLLAUAZNTEAN
1. 2INNSNNsEUUNANNLHAUAENSEAN

=2 a a j dl ' ' v 1 v daJ
nunene ArNRadnFrelaalaseseaassienig vLﬁLLﬂ nIcan NATNLLD

¥ 1

(muscles) Aapa (joints) BUNRINLA (tendon) LLﬂxLﬁum‘Z@ﬂ (ligament) s ULsvam

(nerves) M AAABIN9IAY Uam 91 Faunswazad igaatie Tvenaazifineniailuags

¥
A o 1

A319UTENBIN91385I0E97UKIN @ n9sRalnA luszuuTasesandnuiananuunmIn

Uiniiiaensialng liassiallil anisiialnfaesrsuaznszgnuaudinuu (neck and

. . a Qd‘ a K dal/ dl 1 a 1 v A
upper limb dlsorders) Lﬂu@qﬂ’]ﬁ‘mmﬂﬂm‘WLﬂ@muﬂULu@ LEIRRRULTLATUAR PLT/T@ AU ABDNB
wazdadan a1n13lanuaddinana (Low-Back Musculoskeletal Disorders) 1181015
a a a o :// 1 1 =X [ o dj
NﬂﬂﬂmUﬁ‘L')mu@QLL@zﬂum’]@’lu@'ﬁLL@Z?’JNQQﬂ']ﬁ‘ﬂ')ﬁﬁ@ﬂﬁ")llﬂllﬂ']ﬂrlﬁ‘ﬂ’]ﬂﬂlfl Gﬁﬂ'ﬂq@ﬂ')@

Huinuzetannasatoan (51) an19HALNAL297819AGIUAINUTRNTEANTIEIUAY

¥
a

(lower limb disorders) LuaIN13RAUNATAATULZIIN U1 111 Uad dawia (52)

2. A UMFTIBINIENNIZULNANHUBUALNIZAN ANUAUBIANNELLIANIITELL
nauiiauaznszanuLaly 3 41w laun
2.1 tfadasuyAAA LAl A UIMTnda AYINLATEA N19BANANAINIE N9
dll & dl £ = 2 a 2 o k%
PuLaANBERE N134UYYE WuAK A nnisrAnE lugldpaxfiiawmes 202 AW AaLAIRINAYE

AULESlULUNANEIAY 2 Uud dszimetaalmtawudnndnellan1aiinein1mies sy

a o

ﬂ@”mL'fifaLL@xﬂ@:Qﬂ%’mnﬂfiﬂLWﬁmmﬂ'Nuuﬂzﬁﬂ TN NADR(53) aannisAnsnlaanig

v

NUNIWITIINTINBLNUTUILUL LAZNITTATILWRANIUNLIE NN 8FIURNTELNAS

AUANUAZIRUTNNINNNEN [RSenedau (54) annsAnnlungudeyinaugidnsan

1 1 1 =® dl My ¥ o o o
gnuLieaniluaengu: nguALIAN (n = 46) 9uDvARWn W lsdsanlilsunsuniseannngs

1 ]
o | a o

neluan Ui wnu waznguidnsaunisaani1aIN AN UNY - (0 = 50) PINTIAWITUTN
b 1 o [ %3 i [ '8 1 dl v 1 1 a
hsanlisunsunisaannidenieuilsyan uaans nguiddaniilaunsy meeudinisine

BININNILULNAWHBUAZNIYAN NTMAIFIaARTUEN 7 Fuuas 12 RauNHIUNLED

= [ oA My ¥ 1
LLEHUL%HUﬂUﬂQNVIhIi@Lﬂ’]ﬁ‘fJNTﬂ?LLﬂ?N(E)S) AINNNINUNIUITIUNTTHBENL T Wz LU 11

] 1
=

N13guYY3 NshNueanased uazkasnsianizlsaladauazlsansegn

a o .

pRpes ~
\‘]quqr‘ﬂﬁl‘ﬂﬂﬂ‘]ﬂq%m
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'
wal

v & add . s S
LATNANNUANLINENAN LD AN DERA AT FULUTNAINHNALNANIUNAZNABIN1INNTTUL
v &
NANNLLBUATNTTAN (56)

2.2 {IadssnuAanmaas (Environmental factor) 1A ’qm%@lmuﬁﬁ%‘i’m

o

dl o v o dl qll o a ¥
an unyeu iuny wineulsenunniauluaniuninauluguu)iuanaes 9 2967
wazananlulsasudnstnuiantsludlszmagsn wudinisinauluiidudunaiuiuena

danasiagunwluszezena(s7)

¥

2.3 tladtfunermans annisdmadiidesyfauaniufitienilugag
Tein-1onudranmwindanmavineud biduldawssngisenan e idnenfinmes
1794 COVID-19 HAnaiRendasRLiaIniLandsdans(ss) annisanen lunsinanaes
UsEnuandnafiudndseanlufiangnaninssuniaminatuon 93 Al WU wEUnTNTY

waldienigdauunlunsdfjiFnunasnian) AnnsendedanmaeusnL LasiATIILNS

1
= =

nstlsziinannilendngsnge (59) An1sAnmNdNiusaInIslapLEauAanunTgld

q

NuAaNNIwaT NansANENLdIRRs lduRRNNamasINFasaz 95 Aadl aziiAanuiAes
a QI d? 1 a
1a9a1n19UnLsuAaNTLvaewrina nUng (60)
3. nN9UAREANI2
nisAdasga nIsaIfenITdnUsydAuasnsaasaaniy (61) A9l
3.1 netndszd untniudayanisasanninaldlsenaunidadelsn
ANNALUANNNNLANIANEIEANET tNalenAINanTiin Nociceptive az Neuropathic

FONNITIILBNAIINTURINTEIAINLLA sz8E9A1NHBIN7 Lazn1gaiiulan Taanis

o

UsziiupAulaadatiuuanielnadasnunistnisedfmnilonssuLa wanannniedn
dszdRnanisitadelsauan defasdnilszdfianansnuaasauiansedilaalusnunng

PAaaU NG 2zauAI NANITn luNTlsrnaLURAdRIl LA TU N19N9ULAZNNTALELTAR

%
=

anla d9Au LATHFNA LAYATALASIAENI7UTLIRWAYINL9A PQRST Hensazidanfail
P (provocative 38 palliative factor) Wunisdsviiudadanseunainion
o Ao 8w , P - v ¥ 4 e % o X
wazadenyinlilanyian 1 an9asmauedaulaviTaatudasa Wnn1eldaNtnanf T
v

tauandturazdaauuunatn (Mechanical pain) ﬁmﬂaﬂﬁmmimmuﬁqmuzﬁwLfgmﬁq

UIW UATHEIN19UIANAIFIIA991 NIFLLNENY UBUANUANALNAW ANnRa8dN1TLaAeTA
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a o tﬂl dl o = A 1 [ % A tﬂl
AAANNNBUIAINIEANUAILAADUNNATLILSzA N 3R 1aanaaAuauueu AU o R
=® v [ 1 Aﬂl o [ a dgl/ o A [~

naAn Waedenguiaandudoyandunsieainnisfalme NenNaL WFaNwi

Q (Quality of pain) {unNsaaUINANHUEIRAINNTLIA 1T ﬂfmﬁ@j Uamniin
thalauianu thegie Uhnwieulytien ennnawsiu 1 fu daeenAnmiemiia Nociceptive uay
Neuropathice

R (Region of pain, radiating pain, referred pain) FuutanLanunin
L v A o = a A o o o

U gUaeniennisdanpainasiauetaiianusinaaines lsansnlszamdunassesune

¥

filheidansianudsinassnlmuuwaduilszam sciatic aralanvsiinainsaalsad
o/ o o A U dld = £ % = a
sniszamdunassrites wragilagniainisintBnasiuausiuuen  analameia
. & , A o~ :
annnaNiile supraspinatus 8n1au Tae ldfiannnsian g
S (Severity of pain) LWN17LLRUAINIULINIBIAIINLIARINUUY
NNNIFNEIUANIZNINAIFIIUAT (62) ULNTU AINIULIIHBE AINTURINUNANS
LATAITHIULIININ ez uuualanndaailusiaiae 111 numeric rating scale (NRS) 0-10
ArLuY TagAzluL 0 uunadeliiANUanLae AZLLL 1-3 YNaDelanties AT 4-6
= =3 =3 dl 1 v
unnafvlantlaunans azuuy 7-10 nunadvilaanintsdoaninigalaianunsonuls
Visual Analogue Scale (VAS) (63) Aatrsasien Minaanaiqulaninatu tnedudunss 18
ANNENYIUNA 100 AaaLms I lfAziuuEaeaisuann 0 — 100 aziduanndieldaan nna

% % =

pudieasil AnFantnfpeliNain1staniaanee VAS = o wazniemanaziaanuianilon
snniigaaun lafldvide VAS = 100 lufu
T (Time, tem poral factor) 358129a183ANNLaR Taun sxeivinaTiENLA

dasviivulasitetaauuusesdudesiil Uanidumne viatanunTuden

3.2 ma?mfmaé'wmmzuumz@ﬂLL@:ﬂé’mLf':fa BIABNITY NIARY NIIATIA
fdunsndenlnansinAnenTediuTessienie n1sngasanialnenszAuling
81117 (Provocative test) kazmsmsaaszunlszanm Idur memsaszundezamdenis szuu
Usramiumnian uazdiseneuauassinand

3.3 nsdsndiupnatlan Wunismsmasenaieusndnsnizeepanatan
Tnenannzedndienisonidess Uapmpnensan ndszam feflennsuanstesnauion

2%

ndeanszauliiinaULIEY Hyperaigesia, Alodynia @anwwle lugtlaef dnalnnnsfiaarmiaauu
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Peripheral 1178 Centralsensitization Hypera Igesia Aaaulaanunnniningialasusiansesun
° v a . . | Y @ P o a DX PRy
ylinaAnLan (Noxiousstimulus) L nsldiduunannsesuwandnenfvesdiaaniisn
Useamdunassziunedniay deisaenaliiaziuupninilon numeric rating score (NRS)
' o ] Aﬂl ¥ ¥ Aﬂld v [ 9&‘1 o ! a
Wi 2/10 Azuny wiiensysuuaudanieinis dandosidnunaninaasivinmigs
AZUUUANINLIIA NRS 81449014 9/10 AzWUWU Allodynia AsrdNLaalielafusanszsunlng

Ty liiinAYINLam (Non-noxious Stinulus) Hagu uaz wranaLunT finainisdanldas

4 1
A ¥ A

wlautlanu Geazrelifndoymluns szansu gy msldided Wagilasaaauaidnl
luusndefinennsilandeauda N17R3a8319NLEEANL1289ANLIALATILNIIN T
:i“”m:mmmmmxuumz@ﬂLL@‘:ﬂ@”mLﬁﬂTmmimw Light Touch Aaaidna inliEtaeilon
(Tactile allodynia) wazn1smsianaenisnmlagld Von Frey Filament 1l an1sdan

(Pressureallodynia)

3.4 nsdsziiumnAnssuANLian (Pain behavior) NsUsTiiNWaFNTTNN
paLAUSN oA Hlan w2 szinn Taun
3.4.1 qaunE (Verbal language) bauA nasiuilan n1suanAany
Uaadnguusananvzatiastenausuaran iz ANLan Taadinaslszsiunnuiduilan
Tneldiesasiatneligiladuspaunnnlszifunoenuiagimy
. : - r dl A dl ¥ a [~1
-The Standardized Nordic Questionnaire (64) WAsaeNen MU ssiluen1say
NNITULNANUBLATNIZANAUFRAD DTN HReLMULARLIINATYNNIAEHTEYMNNg
o X , A A o o U .
sruundndilouarinsanszanluges 12 auikmNuas 7 Suniunizall Tein 1wl

ANHNIONNANIINANLUNA LS d9udl 2 ANDsiNANIAETUAS 1WA Lazrdasgauana Telif

'
¥ o

N A I ” y = d
mm:mﬂmmemmmmrmﬂtymm NEITEAN ANDTNNADIABNABL 25 URSTELONALRALURN
] 1 1 a 1 o dl v dl o dl = v nzll
ANAFALLARTLITEITU NANTENUABDNITNINIUNLUIULLASNNINL (ﬂW?Lﬂ@ﬂu\‘ﬂuﬂﬁ“ﬂ‘V]u'Wl)
sveizinanvestTyn nstsudulned@engoysugunim uazToymnisssuunaisiiouas
Tnsanszgnlugng 7 Suipinumn
\ , ) A A Ay
-Cornell Musculoskeletal Discomfort Questionnaires (CMDQ) (65) \lumsaadlan bt

Uszifinenniadunessuunanuiiiauaznszanssusiaaiain, lnadasnislinzuuunaniy

d‘ [ 1 :’/ o I8 2’/ o/ s
AMANDUANBINITUIALIL 13~ILV’]H = 0 AZLUY 1-2 ATYAUANY = 1.5 AZLUL ,3-4 AT/AUA =
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3.5 AZWUL )NTU = 5 AZIIL UASHAIEATINNUW = 10 Az AzLANINALNE = 1,2,3

ATUUUATIUUNNIILNIWTARLIEA1TU = 1,2 waT 3 AzLW N9saNpadnsazlinisgns ANND

x AN ALY x N9TLNIUTINLTTAIU = AzULULIINTBLFTINTLY
-MUSCULOSKELETAL HEALTH QUESTIONNAIRE (MSK-HQ)(66) ULiLaaunudi

t:ll 1 9/9/:#‘:# t:ll o ¥ t&/ ] Y o A o
1 e NN zneaiunawitlenaslnsanszan (du Tendedniaumisetanndd) amnsm
aa a o £
FIENUBNTUA AN ATRIRWEd I gt utunnsg I Ineutuaaun AN 14 4o

o

= ¥ N Ho a0 . ¥ | o ol
9 TWALUUUAILG 0-56 AZLUL WANAINT \mmmwmiﬂzQmixmﬂumﬂmwmum AW

'
[

o a dl o Y o £ [~3 dg/ ddg/ % al

NnangsNnWnneRNt e laFusugan 30 winawll (0-7 Ju) Adu

-Neck Disability Index (67) lwuasaslandilszilinaanisunaduiisnuae | Tne
NDI ansnsalipzuniilupziuusy visagnsesuazuanaitluiefidudaz s azdouaz i

g = = | @ = = ~ ,
AZUUUFNNNATI491 0 119 5 Tag 0 unnele Widuthe’ uas 5 unnane i§uaangawinnay
AURLINITIS ATURINTBAZIULIINNIMARE LA N5 AN s Az LAY TR
A A @ ~ A =) 1 o o a

AZIUUEIARAD 50 AzuwL viaiulagiiusio azuuise 0% vanads ldnsaniaRanssy
50 AZLULNTE 100% unelis Tadniananssuatanysnl

0-4 AT (0-8%) THANNANNS,

5-14 AZWL (10 = 28%) AMNNNNTLANIIREY,

15-24 A% (30-48%) AAHNNNTLNUNAN,

25-34 AZUUU (50- 64%) ANNNNITTULIN,

35-50 AU (70-100%) ARTNANITANLTOL

-OSWESTRY LOW BACK DISABILITY QUESTIONNAIRE (68) iiluaraadiaf
1/ A UBINNTLIAR LB UNAIAA N TR LLILAAUDNNAATUIU 10 ANDN WAAZAIDINAZH
6 datiag WINgVuuLaaLnWRansaLANNeasdan 1 TiAzuuL = 0

o 1 b dl v

ANDNgaadan 2 TiAziu = 1

o 1 b dl v

ANDNgeadan 3 liAziu = 2

o 1 £ d‘ v

ANDNgeedan 4 liAziuu = 3

o 1 £ d‘ v

ANDNEeadan 5 Az = 4

o 1 ¥ dl v
uazAnNERtaN 6 TWAZLWL = 5



21
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vl ! M v a 1= [ o o ;/
nsldaandaulinyld TnenAlddnteszynisinenler) uenanAuuzinlunisanaes 13 uas
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¥ oI/ A a v o z#gj a
ABATI ENTBY HATEIW NTAUNNUANNTIETIR IUAIANATENNTU 41%-60%: AFINANTTULIN:
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¥ Yo 1 a a o 1 aa
FadlAFuNIsmIAsaLRt9aIBEA61%-80%: iNN3: 81NLIAMAYAINAN N UFaTIF TS
v ¥ o % = a Rl 1 d” ¥ a a A
glaemnanu andufesinisunanuna luTanen 81%-100%: HUstmantinesuauRnLne e

= dl a a U
2NN WAAIDANEN AT AL

3.4.2 29aun11#1 (Nonverbal language) 1% N1uaA@niinuans

1 v 1
a a % A !

ANHLALLA 111 NIUENTR AR N195BIATIN YiTadal@eaAd narnauunelalNacia
[~3 1 ‘dl < dl U o o %4 1 i’/ %4 £
aanaANlaanIsinfadauiuadu ldluansidihanidsdusieniadouiu nnsududa
o JIOOSYE B DI W o N y
siaiugav laisaiies Wserdudaununaidueehedn ieuanidganisasiwinyseannis
dl =1 \ | el ol i o A LS

aaulug nagaavinAsad luipaalaeldaAasasnady iasainnaaduilan nsguan
13190u1l9m visatlsvpasdaununaduld nnesudssniueniiilan

35 NTRIAFANNFN TR LA NIRTALABA MFALTAA19E NITELNWTIA (plain

radiography ,X-ray) N9MFIRAEINIIAS NN TN UK LA (magnetic resonance imaging,

MRI) N385 dus renAerasfames (computedtomography, CT) NSATAmIEARTLALN

1
=

P4 (Uttrasonography USG) TWi31adt (Electrodiagnosis) N19Asaaaununszan (Bone
scan) ﬂﬁw}m@ﬁfmuuuﬂLLL‘Lummuq@ﬂa:@ﬂ ( Bone mass density, BMD)

nsiasuReNAUAUINNIANTIWe fudayan1epatinn1dasauanlsn uaznaaiiiaaes

WANEIEEN N
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4.4 nguldussuannnisdnenludssmaninauinannuazenly
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douanaidunnnuiadnannulaunigaluaninulssnugraunssudane uazanadanali
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Aanaug Anula lwanausian (81) Wesasgasuaelidsualingldanasanian ain
naAne vy i 23 dssmanudnanldansduiunisineeinismisssuundniilanay

nszgnsiagilag 1 AW FasaneAfinEILszann 13,000 43 (82)

n13anIsRalnsenIerLLNANItaLazNITgNIAAAINANINUINABN AINI9D

v 1
AR AU A ALNNAITNNIIZNNIN N URRANAN N8 ANEATazAa LT AARINTUN AR LN N T UL

q
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NANHLHALAZNIZANTINBINITUNARLTAATULLLIREINAULAZAINITUIAIRULLUED I
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ANSNLNIUITSUNTTNAENILT UTELLLAZN5IATIZRANNIY
1. ANVANILURINIGNUNIUITTUNTTNALNW T UTZ 1L

nnanuneuasaingsuadtsiiuszuy iugluuunisiseadanile luss Aummnga
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1

(Secondary Study) \iasanidunszuaunisdneuainuise iianaulanediloynisanng
NTIU N1INUNIUTIRUNTINBEN T UsTUU ANTzUquN19nTRLaU Na1RAe An1sn1rus

TA0Usr@IANISANE WNEAALANDINIRUUTOATDINTBINIINLNIUIFTINTTN (Review

1 '
a a A o

Question) taeldn1s8 uANdayaa nHan1sAnEIdaaNNAuE Tull sz IAunIduanla

u

T999N19AUARITUTZUUNGA 1AL HN1gn1uLan 381 LN 19auAY (PICO Framework) AN1ALA
U9 N1TAALARNE A4 (Inclusion Criteria) BALLNUTN1TARANAI1URAN (Exclusion
Criteria)inszuauns NS MUARIALAY (Searching Terms) nsrinuungudayalunis

AUAU (Database) Wiauans ILIuRNNszLauneluN1sA LA Ud By ATz UL NNanaIng

%

AUAULAZIANAIRSENATTLANNINTBININUNIUITTUNTIN AZHNTZLAUNNTU T2 WAN

a o Y . dl o A dl v
31U9a ¢ (Critical Appraisal) LW@ﬁﬂL@@ﬂLﬂWW%N@Q’]u‘WLLW mmﬁmuﬂ%’iummumu

1990un9sN nalnuasungnAnaanungausanlaeld (Data ExtractionSheet) WARA<Ld 14

a

nevLnUNFLAe uazdannziasranuginetin 14 s lomdsall (83)
aa = 1 @)
2. A8N1SANEINITNUNIUITTUNTINRENLL I UsTUL
2.1 Identify your research question 3¥1A1018289911348 lUFRALAL N1UA

PeuRLATHeNANTanzresWdde I NN zan Antdeunndestesauideau ive i

|

Juladnldnnnisdnengiuanuddsan Ineld PICO TunnsAuuAtauLmAaLll|e (84)
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P= Participant filaevizaauidndannisdnevizailyminanla

o

| = Intervention nsisansinsisensldsurisedu fadsiunaula

C= Comparison Tilaaunguifzauiey

0= Outcome T ens T ARATI B BT il eIeN HAANEH WL RELTER
2.2 Define inclusion and exclusion criteria NUKANUTINITAALLIN-28N

2999114348, fid9medde suunudey allnsesdaunsnus  nquifsauiauwaznig

& o A

TANaans ARLABNIIUIAATAENANTUIAINAIL U TRTNF LWA 812 NITHELNT LAY

i ST INQUGEG

[

2.3 Search for studies AuAuMIUASENNEdRIne g udayan

1 o o Y a o

nendeeiuiadesnndan Mnagnslunisdudulinseurquainyngudeyasannenuidds

—

o e

Al ARANA (Grey literature)
2.4 Select studies for inclusion based on pre-defined criteria
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2.5 Evaluate the risk of bias of included studies Usziiuanmanaudsalaeld
dl A ) . dl v a a o a o o dll

LATRINA ROB (risk of bias) meuwmﬂmmmm@ﬂimﬂ@@fmgmmm’]wmmm:ﬁ%muj

2.6 Extract data from included studies afndayaanniiudas ine 4y
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2.7 Present results and assess the quality of evidence ULAUDNAANS LA
Uszifiugnininzemdngiumnssidanaside idaau sryfuusiiuazuuimislunis
o n:lld dl [ ¥ ! a2 o
ADUNINTRINANF LAY iediudgedaunniesressnisnluanan
2.8 Find the best journal to publish your work LHeInga113ae 114154199

wisnzanlaeld journal finder tool e l¥azaansan1smmNeLlSe
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3. wreslan i lmatlssiiug unmwenddagLluuuiEsdans (Observational study) 1

ﬂﬁ‘J‘VI‘IJVI‘JU'J‘J“J‘mﬂ?iN’ﬂEi’NLiﬂu‘iz‘l_ﬁ.l

3.1 NEWCASTLE OTTAWA scale (NOS) (85)
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tananaiauazlaniniuauuinn e ldilsuiduanuidenldiinnsgusaetinalnageiully

nsdsziiugnininlunisfiaaunaiianimiasziaiau wsesila NOS Tdilssidueuide

ARN1ANEIWLL Case control study @z Cohort Study wiainoeginsdseiuitlu 3 dau

Teun daudt 1 Usziunasiaanngunisdnen douil 2 Ussiiunisulfauiiaussudnangs

! dl a dl A 1 o o‘dl 1 a o ¥ o’dl

wardaun 3 Usziinmnidasvzanisneuninaansnuiaula uinauidsladan e
nunas Wazuuwilunamtenaslusazde AzLLLIINGIAARS A1A8AT

32 The Scottish Intercollegiate Guidelines Network (SIGN) checklists  (86)

The Scottish Intercollegiate Guidelines Network (SIGN tiuiaTad1aAqnfsiulneg

Academy of Royal Colleges 4azmmy Hantlszasminemundngiuiinaiinzesszuy

gunwlnlsznaaienual Tnagdeilssiduguninentidasluilaqiupe iasashwemuly

|
o

nesti 3 lnogile SIGN Hafletsriunn i AdeRRS LU sAnE e 6 suuu W
3.2.1 checklist systematic reviews and meta-analyses
3.2.2 checklist randomised controlled trials
3.2.3 checklist cohort studies
3.2.4 checklist case-control studies
3.2.5 checklist diagnostic studies
3.2.6 checklist economic studies

(% [ %

inusinsdseiiuanuddadieg 3 svau laun High quality liazuumdudyyansal ++

[ %

Acceptable Tazuuuiludryaneal + uaz Low quality Tazuuuvingu 0
3.3 The Joanna Briggs Institute (JBI) (87)

The Joanna Briggs Institute (JBI) iHRBNANINNUIREUIUNTIALD

1
Y A o

UU1INeAe Adelaide, South Australia HUENARN mmummﬂLLwéuzﬁvﬂgﬂuL%qﬂ@%ﬂﬁ

gansfig N19AnHuaTeanuLLLNEWN W LI TU TR s NadwEnIsgan I ey
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939NN 90 Uszina Ailetsziiugnunnenuide JBI HANedssilugunnauidy
AfBuLuMsAnEemae 13 guuun T
3.3.1 Checklist for Analytical Cross Sectional Studies
3.3.2 Checklist for Case Control Studies
3.3.3 Checklist for Case Reports
3.3.4 Checklist for Case Series
3.3.5 Checklist for Cohort Studies
3.3.6 Checklist for Diagnostic Test Accuracy Studies
3.3.7 . Checklist for Economic Evaluations
3.3.8 Checklist for Prevalence Studies
3.3.9 Checklist for Qualitative Research
3.3.10 Checklist for Quasi-Experimental Studies
3.3.11 Checklist for Randomized Controlled Trials
3.3.12 Checklist for Systematic Reviews
3.3.13 Checklist for Text and Opinion
3.4 Guidelines for evaluating prevalence studies 1114 piaaflatlsvifiv
muﬁﬁﬂﬁﬁﬂmmmﬁ;ﬂ‘[iﬂmﬁmLqmimﬂﬁﬂi’ﬂﬁf]mﬂumiﬂmﬁumuﬁ ”ﬂ@fﬁwm 3 @9
Usznavumag (79)
3.4.1 n9UssiluAUNgNEidN3199UTNE (Sampling)
3.4.2 ﬂﬁiﬂ@nﬁum’?mﬁﬂﬁiﬂumiLﬁU%’@H@ (Measurement)
3.4.3 N19UsziEuUNNIATIZYNE (Analysis)

3.5 Assessment checklist for prevalence studies (adapted from Hoy et al) (88)

' v '
a o o = a

Wuetesnuisefigniauniuiedssdunuisefidnsifeatusugnaamisislan
eRdemoalumstsziivmisenomn o de ANOUFTNNILIARUAUNWINAAE 3 NEusT Ag
AZLUU 7-9 ATUUY = High Risk
AZIIU 4-6 AZILUU = Moderate Risk

AU 0-3 AZILLU = Low Risk
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3.6 Pilot study of new checklists (89) \futATaeN ol sz iNuaN U e 1d
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5. anUsenanisias
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LAEN191 s NUAININIUIARTN I NBUALEY sampling, measurement LAY analysis)
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score (TQS) FAdKE 0 DY 19 WAL HIN DT AN INUBIIIUIAE1] 32NDUAE poor (0-4 AZLUL)
moderate (5-9 AZLL), good (10-14 AZLUY) LAY outstanding (15-19 AZLLLL)

Taan1sANEIATINaan ldLATaINe The Joanna Briggs Institute (JBI) Tunnsg

|
=

Uz dUAUN NIBIUIAY 1THieganniAzasile The Joanna Briggs Institute (JBI) HiAzTasila

a o

N ld1921819114349% Checklist for Prevalence Studies 141 sz tiunmunIne1u3aanAn e

AININIBINITAAlsAlaeLaNE

4. N15IATIZTUBANIU
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N199LATT R ANIULTUAT NI A D RF NI L FLATI LI WA HA I uSUNNg
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AUATZNTIUTUI ARINANUIUTILINUNNTIREAILA 2 Fagtnllasaza1u1sntinun

Y o

AAILINNADA LS AADANUINN 13RIz aNaLilien Risk Difference Number Needed

o [

to treat (NNT) #32A4NNUS LALA Risk ratio kaz Odds ratio N19UTZRUANNLANANAL
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1a971291un193elag 1l Forest plot ¥i7aldadiA Cochran’s Q test #58 HA1TUIRINAGTA
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1. UARENANITNUNIUITTUNTTHAENNLT UTZLLLAZNISIATIZHA AN

LNENLAINITNNTTULNAINLLALASNTZAN
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1.1 NNTANBINITLIALSLUBIN AN LLALATNIZAN AN ENTR9A LN (20)
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Cochrane Library, MEDLINE, CINAHL UATER U AT AR S AL 23 (3 a9
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1. gluuumisdnmn
At LN mUnIulrsun s et UL LLAL NN TAIAT SR ALY
(Systematic review and meta analysis) 181UIA] ﬂﬁLﬂugﬂLLuuﬁdﬁﬂ \N6 (Observational study)
Tne/ldeAdelun19An Lﬁ@ﬂmuﬁﬁmﬁmﬁuﬁ'LNEJLLWéLﬂummﬁmqwﬁﬁué’ummmmm’mi

o ¥ 3 o z:ll o v
ﬁﬁ]L‘IJ’]LLZ\]ZLﬂﬂA%ﬂ’]ﬁ‘ﬂﬂ'ﬂ'ﬂﬂVlﬂ’muﬂ%

aanzidauaruidaaludulas International prospective register of systematic

reviews : |ID CRD42022335229

2. NMFARNUIFELTN
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FLALIGANANTN
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(Cross-sectional study)
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o ¢ o 1

2.5 WIULNAINIIUNHNIANNITEILE NNTIAK A.A.2020 — FuH 2023
2.6 \JuunAASENENNWTIUATEEIN
2.7 luumaudiuaunsluansansninisnunauunan ine fisisannukas
A111 (Peer review)
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4.1 NNTALAULLALNITAANTANLINAIINIAAEL (Searching and screening )
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411 AREAN(TG) Auduuneiinaingudeya sallil PuoMed,
Cochranelibrary, SCOPUS, ScienceDirect, ProQuest kaz Wiley InterScience

4.2 NMMVUAAAUUIAIN Medical Subject Heading Terms (MeSH) (Key word)

a o A g o
AN 1mqﬁ'q\7ﬂq@Uﬁu1u§qu6ﬂ@H@

Lﬁ'ﬂ‘a‘z‘q (To identify) A1AY (Key word)

Prevalence -Prevalence
-Epidemiology
-How many

AND (Fridas)

Musculoskeletal -Musculoskeletal*
-Low back pain

AND (ﬁﬁ@u)

Student -School student

-College student
-University student
-Adolescent

OR (m"fﬁ@u)

Online Learning -Online Learning
-Distance Education
-Distance Learning
-Online Education
-Remote Learning
-COVID-19

-Computer

-Smart Phone

“daudurdniilugudena 1lA191 Musculoskeletal
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L o ] 1% 1
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4.5 FARUUAN (TG) AUABLINANRULILAN (Full text) ANUNANNAKIUNIIAR

A984 LATUNNINANTUNAHINUT AR L AZARRANANATS

5. N15UsELNUANNINGIUINE

2 o 1
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AN UAR BN LU 1IN19AN#TLTMKL U Prevalence study A® The Joanna Briggs

a o

, % o e ] S
Institute (JBI) 1H@9a MLTINLATENH AN 1T I UINUATENANHINNN1991 89T BAINT N
Tagtaniy Jdap1nanviansn 9 9a laslulpazdaasdnistsziiu 14 =1 AzLuy
1414 = 0 Azuuu Ildaau = 0 Azuy tdgmaldls = 0 Axuuu HalssiiuAsusia 9 44
arinisdsziiulngsoniNed sz i uaARIIUINY 1-56 A LU = High risk

6-7 AZLLUU = Moderate Llag 8-9 ATLIUL = Low risk

6. N1SANAUAYANUIAE (Data extraction)

6.1 UILNANNNEUNNIAANIBINEUIRE 1398 2 AL (TG uaz OK) Inediaszriu
6.2 AtuNsaindaya Al
6.2.1 Tal7aq

6.2.2 T
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6.2.3 Tafise
6.2.4 uinldnsinm
6.2.5 TMgLszaaraudfe
6.2.6 AUIUNGNFAIBENY
6.2.7 Uszinnngusaaeing
6.2.8 19BN UBINANFIBLN
6.2.9 8ATIN1TABUNALULLAALNN
6.2.10 :m;lzLfsmﬁlﬂ:‘xLﬁum'}m;ﬂmmmmimNi:mm@”mu’fmmzm:@ﬂ
6.241 1Rnusesoutess W einainas
6.2.12 ANINTULINTBIBINITLIALAL

6.2.13 AN sTIAUAMMNININY

7. nsAAsIEanaIuY (Meta analysis)

AunANUNELNIMLNIITTIngINet e duszLLdNn 16 Bee Adiunnswnmey

WNAARINYNVIBIBIN TN NI ULNANLDUAZNIZANUAAZAIUTBNTWNE 390 11 1F1nW Taun

AB NAIAIULU UAIZIUAN WA LAVAILUN LIVEIRA Aan dala/Ae axlwn/duan i

1 '
o v

wazdain/win pagses Azl At TeuNTetaz 95 (95% Confidence Interval) UsziitAanu

%

LANANTRIHANUAT BN TN A D (Heterogeneity assessment) Aot Ttlsunsngdag
Jamovi 2.4 aazianisl Cochran’s Q test ﬁﬁxﬁuﬁmﬁﬁﬁm 0.05 HIKANNTIAEVBIUARZUNAI NN
AHLANFANAY (p-value < 0.05) UIzNIUAINAIINTRIN1FIAE (pooled OR) Aagl Random
effect model WABNHANTITEURILAAZUNAIN IHWANFANAY (p-value = 0.05) Uszannuan

NATINIUBIN1TIAEIAQEl Fixed effect model

UsziliuaARaINNITANNW (Publication bias) 1a8N13%11 Funnel plot WaENAZEL
neanmlaeld Egger's test Waz Begg's test na@auNszALadATY 0.05 WWaNLAARAIN

ANTANUW NINTAUNILALIVENTUAARAINNNTANNA
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m@mﬁué’uié’mﬁwﬁr 6,014 UNAITN UATLNANNINNLAN 32 UNAIINAINNNT

@”Nﬁwmmiﬁﬂmﬁmummﬁ NAIAINAIIRAALANTIERULAZNANTUR NN ARLEN

memmm’ﬁm@@ﬂmﬁ@ 5,316 UNAQITN ﬁm@mqmﬂ%ﬁmmwwﬁmﬂ@ mﬁ@ﬁmm 58

UNAMN La1FFUNITAIIRAALBENAZIALA UNAINNLUADINUIL 16 LNAIH

)

Identification

[

Screening

Include

[

Auduruddeaangudays 6,014 nadns
Databases = 6,014

PubMed = 951

Cochrane Library = 468

SCOPUS =599

Scincedirect = 2816

ProQuest = 765

Wiley InterScience = 415
qquﬁf&“ﬂﬁ%uﬁmﬁﬂmimmmm‘?m@ﬂm?é’wa%q

(n=82)

NAANSNAADBNNALAR

[ERN

SRS NILUUAR

7915091 698 HAANT

NIAININTALALLNARED

(n=5,316)

AN B1URTULAN

HARNSNARDAN

(n =5,290)

(n=58)

v

a o (%

NUIENALAUAINUITNYN TN

YIALBNA1381989 (N = 32)

v

AR N TN3ANE (n =16)
= dl £ e
2ENTUNANTTANEN AL (n =

16)

\4

NAANENAABEN

(n = 26)

NARNTNAADAN
6 HaANT AgtlualiuansAaugnueInig
NARINNEALUNRIBITEUUNA B LAY
nszgnlugnizeuasulal

o en 1= o = -
10 uaang Ans ludndinsGoueaulad
Tuanunsainnsszunsreada lnsalalein
2019

v 1R ! ¥
8 uaANs AN lunque e

U
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4.2 MIYszURUNINUINY

v
o

ANNMFUTHBAN NS AN EFNIRLTY 2 AL (TG) LAy (OK) WU

a

a o

ATUNWIZALIZIANUIU 6 (384 MARRADNNIZALLNUNANAIUI 9 89 LazaN1IdE
ADANNNITALANAIUIN 1 (399 IARENANEIBINILIARUNNSTLILNAN HBUATNIZAN
Anmlunguiszmelunitylsl 6 Gas vduede 9 Foe vadewsnnliaiwamn 15eq

M990 2 A1319UAAINTLTEBARININGNLARE

First Author Year | Country score | Quality

A. Elghomati !
2020 | Turkish 8 High

Isabela de Paiva Gomes 2020 | Brazil 6 Moderate

Kochu Therisa Karingada 2020 | India 6 Moderate

Raquel Leirés-Rodriguez 2020 | spain 1 9 High

Mohamed Sherif

8 High

Sirajudeen 2021 Saudi Arabia
Federico Roggio 2021 | ltaly 7 Moderate
Muna A. Salameh 2021 | Jordan 7 Moderate

Sinziana Cdlina Silis,
6 Moderate

teanu 2021 | Romania
K. A. Aimhdawi 2021 | Jordan 7 Moderate
Mahmoud H. El-Bidawy 2021 | Saudi Arabia 8 High
Omar Q. Samaraha 2022 | Jordan 1 8 High
Nermen A. Mahmoud 2022 | Saudi Arabia 7 Moderate
Deepashini Harithasan 2022 | Malaysia 6 Moderate
Magdalena Janc 2023 | Poland 0 7 Moderate
Rosario Ferlito 2023 | ltaly 4 Low
Thanyaporn s

High
DireksunthorniD 2023 | Thai

Q1 = Was the sample frame appropriate to address the target population

Q2 = Were study participants sampled in an appropriate way?

Q3 = Was the sample size adequate?

Q4 = Were the study subjects and the setting described in detail?
Unclear

Q5 = Was the data analysis conducted with sufficient coverage of the identified sample? .
or not applicable

Q6 = Were valid methods used for the identification of the condition?

Q7 = Was the condition measured in a standard, reliable way for all participants?

Q8 = Was there appropriate tatistical analysis
Q9 = Was the response rate adequate, and if not, was the low response rate managed appropriately
Quality : <4 = Low , 5-7 Moderate , 28 = High* the answer was yes,The question was assigned a score of 1,the

answer was no it was assigned a score of 0 unclear or not applicable it was assigned a score of
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4.4 MINATIZHONNU

m:"iLmqw‘@ﬁmmﬁ@mmﬂm;nmqmmwmixuu‘tmqéwLL@:ﬂﬁqmﬁfamwmu
A9 ] 28957908 9 AU muLﬂ%qﬁfam@ﬂiuﬁummﬁ’mu@@rﬁﬂ (Standardized Nordic
Questionnaire) (111) kaziin1aiiindaulusreniaiiielaenpdasiunissaaunugn
Toun uwaudouun uazuaudouans sauiu 11 dou Tnaauunidu 3 ngw it 1) wnunang
a5 (Axial body) lauA AR nasdauL Basdauas 2) saneAdanus (Upper limbs) Taun
Ma LIUEIULY LILEIUANN ABN TaRe/le WAy 3) s8n9Adauane (Lower limbs) lawn

A< Inn/fuan 1N daLin/min

5U% 2 Forest plot LAAIHANTIATITHAANIWLTAU AR NAIFAIULU NAIFIUA

£ ighormat - O 84 (080, 0 &8)
O v el 0.2t (015, 0.28)
e s { v-— 0 B0 D 75, O &%)
Lairts-Rodrigues | = 0.70 067, 0.72)
RBLgWw : - 0.43 (D41, 0 44)
Shstourn { - 022(017, 028)
Bt rmioud | - 097 (095, 1 00]
AR rare | - 0.33 |0 30, 0.365]
D0 BT O i | = 0659 0es, 071)
Ferith | [ 0.69 |0 63, 0 78]
Alrrcdewt i - Q07 ous 010§
Samarahs 1 - 007 [0457, 005)
Havithasan 1 s 068082, 0 78)
E1-Bidawy - 0.06 (002, 0.09)
5t Mol C—— 0 51 |0 26, 0 )
T T T T s ' F
Q 02 o4 on ow 1 12
I* H* R* elf Q P
SEG 0% 3235 407 . 12,000 4519 369 = 001
Elghormat } I 0 44 |0 40, 0 48}
" “’\.1 Lewss Rodogues H - Q41 {028 O a4
Sdistoana ! - 0.26 [0 20, 0.32]
Dhredcs o l - 0530561, 054]
'
’A"Ju Ferfito i o 01410 %0, 0.19]
Harithasan ——— 050 [0.42. 0.57]
U
RE Moded i ———— 0.38 (0 26, 0 50]
I T T ¥ Y T 1
a 01 0z 03 os 05 0ée
* H* R* elf (] P
98.51% 65,948 . 5.000 284,853 = .001
Exghomat i - 0.55 [0.51, 0.60]
Gamew —d 0 254 (0 38, 0 52)
Lew 0 -Rodriguez - 0863{061, 066]
Ropgio - 03310 31,0 28]
" “\1 Salamen e 047041, 053]
ERTpr—— — 0.20 |0.23, 0 35]
Janc { - 0261029, 032]
D whontanthiom - 0561064 057]
A1 Fortia —-— ©0.73 [0 00, 0.79]
Sarrisewha - 063|050, 067)
Harithasan ——-— 0721007, 080}
El-Bitawy — 0.40 10 33, 0 47]
, !
an RE Model —— 051|042, 0 50)
I T T 1
0z 04 06 o8
? H? R? af Q P

98.7% 76.766 . 11.000 756,336 = 001




5uU% 3 Funnel plot faLiFianAg
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BNMNUNANAFRAINUANENZBRINMSLNAR LN AR Wi 1Eee (@ uidesiu (95%

(CI) 36% - 66%) WATUAIMIUAN (T99A211LTBNU 95% (CI) 42% - 59%) TnaianugninsuiniuAe

Foray 51 909AINNAD LFNMAIAILLUHANNENT0981NTUNAERL IneTINeg ]

95% (Cl) 26% - 47%)

v

f

88T 36 (T9ANNITAYL

51l 6 Forest plot wansram s iATziainaBn s uaudouL Aen undouan deledle

ua

LA

ABN

LARAIUANS

Eighorrings - 020|024, 0.02)
Gomes - 014 {008, 0 19]
Iarmpacs - 053 [0 47, 0.99)
Lerde-Rodriguens - 02321029 0
S mpudeen - Q200 18, 025)
danc - 0021001, 003}
Dirwkosurdhom - 062 06T, 064
Ferlae H —— 028022, 035
Samarana + - 0.46 {0 42, 0 50}
Han — 058 {0 51, 0 &5)
El Bty - 002 (000, 0 D4}
RE Modet —— 0.31 [0 19, 0 44)
—_— T T 5
o o 04 o5 o8
i HE R df =] 2]
39.618: 254,468 10.000 ATGET.TRS =.001
]
Elgharnat - 03«4 (030 038
Faringada —_— 049 [0 43 055)
Direksuntnoem - 010010, 011)
RET Ml 031 (008 053)
T T T ' " | L)
5 01 02 03 04 0s 08
N K R* df (] (&}
93.17% 120142 : 2,000 267458 = ,001
. i
Icarngacie: 3 M QAN (0 42, 054)
Lapos-Rodngues - Q.05 10 04, 0 O8]
Salamen - 01810 15, 0.24]
i e aees ot - 005 (009, 0 0n)
Jane - 00T (000 001)
Direksurthom - 0.02 {0062, 0.04]
Fusltto - Q04002 007)
Harfthanan - QGO0E (003, 010
RE Mosel ———— 1001 0.22)
r T T L3 v T 1
0 01 02 03 04 05 Do
"2 H* R df [] 5]
99.85% 651,513 . 7.000 340,467 =001
Exghocnit R 029 (026 033
Kanngada —— 049 [0.43, 0 58]
Direkauntnonm - 007 [0 06, 0.08)
RE tadel 026 (005, 052)
r T L PN B T 1
0 01 02 03 04 05 06
2 H* R* df Q P
89.33% 150170 2.000 2831570 = 001




0281024, 0.32]

Kannigads rr— 056|050 062
Lewros-Rodrigues VI6[019 017)
Salorneh — 027 (022 032)
Siajudeen 013[010 017)
Jane - 0.01[0.00, 0.01)
Dreksunharm - 020019 021]
Harthasan — 040 [0.33.047]
RE Moded | ———— 025013, 037
Bl L2 L]
a2 0 o8
df =] =]
99.62% 264,825 7.000 1362,947 =001

003t 002 1015 0003

01

02

05

52



Standard Error

0018

2000

0021

5U% 9 Funnel plot Aan

5U% 11 Funnel plot {a
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UFLOUIWNAZIULUANLAINENTDIBINITUIAEALNINNEA

1
=

54

Town U lua

(T9ANNLTDNU 95% (Cl) 19% - 44%) LAZUTIILAIUAIWUY (TINANNITRTY 95% (CI)

9% - 53%) InedAnugninasuwiniuAe feeay 31 T99AINABLEIIUAIUA T aEIAY 28

(A29ANNITATU 95% (CI) 5%-52 %) ANNENUBIBINITLIALE UFaeNgaAD LTl e

Seeiay 2 (TMPNEBsIL 95% (Cl) 13% - 37%)

5U% 12 Forest plot KAAIHANITILATIZVRANIULTIONS ALIWN/FULN 1A dawin/in

azlnn

PIAIUAN

Exgbaoman c-— 017014, 021)
Kanngsada i —e— 0.48 [0 40, 0 52]
Lsude Rodr iGuer - 015D 13, 017
Jane —.— Q280 28, 0.32]
Dhrslesirithoen - 0211019 022
Harthasan i Q24018 030]
i
RE Model e—— Q250 186, 0 34)
i
= T T 1
01 o0z a3 04 0 0e
i H? R o f Q P
98,47 % 65,400 5000 133,888 = 4001
'
Highomat .y 021018 028)
Loow n- Rt g —— 031029 034)
Jang - 003 [0.02, 0.04]
Direkstmthom, i a 010 [0.08. 0 11]
i
Hardb i i ———— 023[017,030)
RE Mode| e —————— 018 [0.07, 0 28]
. T T T 1
0 o1 02 03 04
I* H* R* df Q 2
99.433% 176.772 4.000 508.900 = 001
Elghomat vo-. 0221018 025
Leats-Rodriguez H - DIF[0 11 018
Ey— B 027 (0.2 032
Shsteany i D11 [0.07. 0.15]
Dweksuntharm - 0211018, 0 22|
Haonthasan 024 [0 18, 0 30)
£1.-Bidawy -— 0.03 [0.00. 0.05]
RE Modet - —— 0171014 023)
) T T 1
0 %] 02 03 04
i H* R? df =] =]
97.47% 39.492 &.000 221.586 = .001




5uU% 13 Funnel plot axInn
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v
o

A5 4 ANINUAAINATINAINITLIALALYIG 11 @9U

Anatomical site qof]uqu Sample size 12 Tau2 Effect size (95%Cl) Begg's
e (%) test
ANUIAE p-

value
Neck 14 10414 99.69 0.0818 0.36% -0.66% 0.914
Upper back 6 6958 98.20 0.0168 0.26% -0.47% 0.719
Lower back 12 9830 99.69 0.0818 0.49% -0.51% 0.648
Shoulder 11 8250 99.61 0.0447 0.19% -0.44% 0.737
Upper arm 3 4510 i 0.0368 0.09% -0.53% 0.333
Elbow 8 7053 099,86 0.0236 0.0.1% -0.22% 0.179
Lower arm 3 4510 99138, 0.0428 0.05 % - 0.52% 0.333
Hands 8 7396 99.62 0.0279 0.13% -0.37% 0.720
Hip 6 6801 98.47 0.0118 0.16 % -0.34 % 0.469
Knee B 6540 99.43 0.0132 0.07% -0.28 % 0.817
Lower leg 7 6314 97.47 0.0068 0.11% -0.23% 1.000

1
I =

UFLIMTUNNARIUA AN mmﬂ;ﬂmmmm?mmL%uuﬁﬂﬁqmﬁ@ UFuazInn
fatay 25 (ﬁqqm’mﬁ@ﬁu 95% (CI) 16 % - 34 %) 7R9a4N1ABLT AL FREAs 18
(ﬁqqm'mﬁ@ﬁu 95% (Cl 7% - 28%) WAZLIFLUINdIUAINTaeaz17 (ﬁqqmmﬁﬂﬁu 95% (Cl)
11% - 23%)

=

UL UNAN199I9NUBANITLIALALN1NFLLINA 1A LA NIZANNINNG A lA WA

UFN0AR LFNUNAIEIRANLAZLENAINE AMNATAL LFURNN19918911487NNTLNALEL

1
=

NNFEUUNAMHBRAZN Iz ANHRL NAA AL UFI0MLIUAIULY LT ULTUAIUAIILAL

13904101 ANNAAL

ANNNIFAATIZHBANIULTIULNBNANAF (AD WAIEILUL VAIAILAN)
eLAT L LARS TN AALAN AN TRUAALINARE WL AN LLANFNITAE AV ENAsE
NARNEIBINTIIATIZN (12 = 99.69-98.20) THN13NA&aLNINaNs begg's test AINN13
NAFAL NUNANFIUTRIBAR LN1TANNWIUNNTIATIzRiNUTeIANT N AL TN 299

ANLALLA (p-value >0.05)
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ANNNFIATIZHRANI LTI AdULY (118 LIUEIULY ABN LIUEIUANS
daila/ia) L‘ffv'@‘f‘gLm’]w’LLzﬁmﬁlﬁLﬁudmfmuLLmﬂrﬁmmmeimmuﬁéTﬂ wudﬂmqmmmﬁmﬁu
HANTNnareNaanE129N1TLATIEN (12 = 99.85-99.17) TEnsmAgaLN19adA begg's test
AINNIINARDL LIINLNANFIUTBNBAF IWN1TRNNNIUNTALATIEHRANUIBIAIINTYN
Tpg199N 289ANE LA (p-value >0.05)

AINNITIATIZHBANIULFLIUTENARIUAE (AZINN 121 DIDIVEN) eAAsed
LR LI ANNLAN AN TR INLASE NUAANLLANANSTLE N B NaRe A NS T
N139AEH (12 = 99.43-97.47) 11N1nageLNNana begg'’s test AINN1INARDL LIINL
VAN U8R AR INTANNN N 19TAATzaAN MR N TN Inesan 289ANIA UL

[ %

(p-value >0.05) B9 NNANELTIN$INNUI B WIBUANANIALNIN
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-
unn 5
agduazandsiena

dgiua
= 1 ¥ « 1 o o
m@m@mummnﬂmmmﬂ@@@u%u 6 gmimmam 6,016 LUNAINH LLAaZUNAIH
WHLAN 32 LUNANNAINNTEN9B9T8In1sAnETN TN asannagaLAninday
wazAansananinasiAadn-InwriAreanuaz lfsun1snTadeueteazidan unaanui

WARATUIL 16 UNANMNARINITNUINIIATIE AR

HANTLITNUAMNTNALAAEANHFINAARTS 2 AL (TG) uaz (OK) WLNHIUIAY

ATUNNITALAIIIUIU 6 (789 1IUFAEADININIZAULUNANAINIU 9 (399 UATINUIAE)

a o

ATUNIWIZALIAIANHIY 1 399 AN ANEIINITLNAIRLNNSELLNALHALAZNTZAN
Anelunguilsznaluvinge s 6 Gag vaueds o Gog vatlawianlaaIuIu 150

o j s o 1 e 13 co P P o =
AnwoizIRINgNLlszEMINANE lhun dnAns Az IndawIL 5 Fa3 BasinAnmany
WENLNA 3 (789 TNAN AL UAZIANERNUAU 1 399 WNANANSINATANE AT 11509
o =K o o o di o K a o/ =® = o di
InAnHIAENIEANLNTARIUIYN 1 (389 UTNANH AN ANAANHILALANINNIRIUIU 1 (389

. = LR\ . . o JAY 4
waziinAnm lusanenaalagliszyanizauau 6 iseg Tnaaewaseghn 22 1

N199AINEHANNILINANIANNTNTBIDINIINNTFLLIATITUAE N AN LHE N4
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Pubmed

64

No.

Key word

Result

Prevalence AND Musculoskeletal* OR Low back pain AND School student OR College student
OR University student OR Adolescent AND Online Learning OR Distance Education OR Distance
Learning OR Online Education OR Remote Learning AND COVID-19 OR Computer OR Smart

Phone

381,081

Prevalence AND Musculoskeletal* OR “Low back” pain AND “School student” OR “College
student” OR “University student” OR Adolescent AND “Online Learning” OR “Distance
Education” OR “Distance Learning” OR “Online Education” OR “Remote Learning” AND

“COVID-19” OR Computer OR “Smart Phone”

368,281

Prevalence AND Musculoskeletal* OR “Low back pain” AND “School student” OR “College
student” OR “University student” OR Adolescent AND “Online Learning” OR “Distance
Education” OR “Distance Learning” OR “Online Education” OR “Remote Learning” AND

“COVID-19"

3,151

Prevalence AND Musculoskeletal* OR “Low back pain” AND “School student” OR “College
student” OR “University student” OR Adolescent AND “Online Learning” OR “Distance
Education” OR “Distance Learning” OR “Online Education” OR “Remote Learning” AND

“COVID-19” AND Computer OR “Smart Phone”

664

Prevalence AND Musculoskeletal* OR “Low back pain” AND “School student” OR “College
student” OR “University student” OR Adolescent AND “Online Learning” OR “Distance
Education” OR “Distance Learning” OR “Online Education” OR “Remote Learning” AND

“COVID-19” AND Computer OR “Smart Phone” 24/05/2022-31/12/2023

289




Cochranelibrary

65

No.

Key word

Result

Prevalence AND Musculoskeletal* OR Low back pain AND School student OR College
student OR University student OR Adolescent AND Online Learning OR Distance
Education OR Distance Learning OR Online Education OR Remote Learning AND

COVID-19 OR Computer OR Smart Phone

21,037

Prevalence AND Musculoskeletal* OR “Low back” pain AND “School student” OR
“College student” OR “University student” OR Adolescent AND “Online Learning” OR
“Distance Education” OR “Distance Learning” OR “Online Education” OR “Remote

Learning” AND “COVID-19” OR Computer

OR “Smart Phone”

17326

Prevalence AND Musculoskeletal* OR “Low back pain” AND “School student” OR
“College student” OR “University student” OR Adolescent AND “Online Learning” OR
“Distance Education” OR “Distance Learning” OR “Online Education” OR “Remote

Learning” AND “COVID-19”

2095

Prevalence AND Musculoskeletal* OR “Low back pain” AND “School student” OR
“College student” OR “University student” OR Adolescent AND “Online Learning” OR
“Distance Education” OR “Distance Learning” OR “Online Education” OR “Remote

Learning” AND “CQOVID-19" AND Computer OR_“Smart Phone”

2530

Prevalence AND Musculoskeletal* OR “Low back pain” AND “College student” OR

“University student” AND “Online Learning” AND “COVID-19”

289

Prevalence AND Musculoskeletal* OR “Low back pain” AND “College student” OR

“University student” AND “Online Learning” AND “COVID-19"" 24/05/2022-31/12/2023

179




Scincedirect

66

No. Key word Result

1. Prevalence AND Musculoskeletal OR Low back pain AND University student AND 10,404
Online Learning AND COVID-19
Prevalence AND Low back pain AND "University student" OR “College student” AND 1,806
"Online Learning" OR “Online Education” AND "COVID-19"

2 Prevalence AND Musculoskeletal AND "University student" OR “College student” AND 1754
"Online Learning" OR “Online Education” AND "COVID-19"

3 Prevalence AND Musculoskeletal AND "University student" OR “College student” AND 207,668
"Online Learning" OR “Online Education” AND "COVID-19" OR “Computer “OR “Smart
Phone”

4, Prevalence AND Musculoskeletal OR “Low back” pain AND “School student” OR 13,099
“College student” AND “Distance Education” OR “Distance Learning” OR “Remote
Learning” AND “CQOVID-19”

5. Prevalence AND Musculoskeletal AND "Low back pain" AND "University student" OR 1,669
“College student” AND "Online Learning" OR “Online Education” ~AND "COVID-19"

6. Prevalence AND Musculoskeletal AND "Low back pain" AND "University student" OR 1,147

“College student” AND "Online Learning" OR “Online Education” AND "COVID-19"

24/05/2022-31/12/2023




ProQuest

No. Key word Result
1 Prevalence AND Musculoskeletal* OR Low back pain AND School student 950,734
OR College student OR University student OR Adolescent AND Online
Learning OR Distance Education OR Distance Learning OR Online
Education OR Remote Learning AND COVID-19 OR Computer OR Smart
Phone
2 Prevalence AND Musculoskeletal* OR “Low back” pain AND “School 491,413
student” OR “College student” OR “University student” OR Adolescent
AND “Online Learning” OR “Distance Education” OR" “Distance Learning”
OR “Online Education” OR “Remote Learning” AND “COVID-19” OR
Computer
OR' “Smart Phone”
Prevalence AND Musculoskeletal* AND “Low back pain” AND “College 396
student” OR “University student” AND “Online Learning” AND “COVID-
19
3. Prevalence AND Musculoskeletal* OR “Low back pain” AND “College 21,360
student” OR “University student” AND “Online Learning” AND “COVID-
19
4. Prevalence AND Musculoskeletal* AND “College student” OR “University 450
student” AND “Online Learning” AND “COVID-19”
5. Prevalence AND Musculoskeletal* AND “College student” OR “University 315
student” AND “Online Learning” AND “COVID-19” 2022-05-24 - 2023-12-
31




Wiley InterScience

68

No.

Key word

Result

Prevalence AND Musculoskeletal* OR “Low back” pain AND “School
student” OR “College student” OR “University student” OR Adolescent
AND “Online Learning” OR “Distance Education” OR “Distance Learning”
OR *“Online Education” OR “Remote Learning” AND “COVID-19” OR

Computer

OR “Smart Phone”

3,839

Prevalence AND Musculoskeletal* OR Low back pain AND School student
OR College student OR University student OR Adolescent AND Online
Learning OR Distance Education OR Distance Learning OR Online
Education OR Remote Learning AND COVID-19 OR Computer OR Smart

Phone

233

"Prevalence" anywhere and "Musculoskeletal™ anywhere and "College
student" anywhere and "University student" anywhere and "Distance
Education" anywhere and "Online Education" anywhere and "COVID-19"

anywhere" 5/2022-12/2023

182




Scopus

69

No.

Key word

Result

Prevalence OR Musculoskeletal* OR “Low back pain” AND “College
student” OR “University student” AND “Online Learning” OR “Distance
Education” OR “Distance Learning” OR “Online Education” OR “Remote

Learning” AND “COVID-19” OR Computer OR “Smart Phone”

4,425

Prevalence AND Musculoskeletal* OR “Low back” pain AND “School
student” OR “College student” OR “University student” OR Adolescent
AND “Online Learning” OR “Distance Education” OR “Distance Learning”
OR “Online Education” OR “Remote Learning” AND “COVID-19” OR

Computer

OR “Smart Phone”

431

prevalence AND musculoskeletal® OR "Low back pain" AND "School
student” OR "College student" OR "University student" OR adolescent AND
"Online Learning" OR "Distance Education" OR "Distance Learning" OR
"Online Education" OR "Remote Learning" AND "COVID-19" OR computer
OR "Smart Phone" AND ( LIMIT-TO ( PUBYEAR , 2022 ) OR LIMIT-TO (

PUBYEAR, 2023)

168
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JBI CRITICAL APPRAISAL CHECKLIST FOR
STUDIES REPORTING PREVALENCE DATA

Reviewer Date

Author Year Record Number

Yes No  Unclear Not

applicable
1 ::: u:::o s:r?nple frame appropriate to address the target D I:l D D
2. Were study participants sampled n an appropriate way? D D D D
3. Was the sample size adequate? D D D D
4. ::::l ;he study subjects and the setting described in D D D D
5. Was the data analysis conducted with sufficlent coverage D D D D
of the identified sample?
6. x:x:g methods used for the identification of the D D D D
¥, | ‘::: ;l:)ea:::l:i:': ;neasured In a standard, reliable way D D D O
8. Was thece appropriate statistical analysis? D D D D
9. Was the response rate adequate, and if not, was the low D D D D

response rate managed appropriately?

Overall appraisal Inciude D Exclude D Segkfurther infor D

Comments {Including reason for exclusion)

1. Was the sample frame appropriate to address the target population?

This question relies upon knowledge of the broader characteristics of the population of
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interest and the geographical area. If the study is of women with breast cancer,
knowledge of at least the characteristics, demographics and medical history is needed.
The term “target population” should not be taken to infer every individual from
everywhere or with similar disease or exposure characteristics. Instead, give
consideration to specific population characteristics in the study, including age range,
gender, morbidities, medications, and other potentially influential factors. For example, a
sample frame may not be appropriate to address the target population if a certain group
has been used (such as those working for one organisation, or one profession) and the
results then inferred to the target population (i.e. working adults). A sample frame may
be appropriate when it includes almost all the members of the target population (i.e. a

census, or a complete list of participants or complete registry data).

2. Were study participants recruited in an appropriate way? Studies may report random

sampling from a population, and the methods section should report how sampling was
performed. Random probabilistic sampling from a defined subset of the population
(sample frame) should be employed in most cases, however, random probabilistic
sampling is not needed when everyone in the sampling frame will be included/
analysed. For example, reporting on all the data from.a good census is appropriate as a
good census will'identify everybody. When using cluster sampling, such as a random
sample of villages within a region, the methods need to be clearly stated as the
precision of the final prevalence estimate incorporates the clustering effect.
Convenience samples, such as a street survey or interviewing lots of people at a public
gatherings are not considered to provide a representative sample of the base

population.

3. Was the sample size adequate?

The larger the sample, the narrower will be the confidence interval around the

prevalence estimate, making the results more precise. An adequate sample size is
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important to ensure good precision of the final estimate. Ideally we are looking for
evidence that the authors conducted a sample size calculation to determine an
adequate sample size. This will estimate how many subjects are needed to produce a
reliable estimate of the measure(s) of interest. For conditions with a low prevalence, a
larger sample size is needed. Also consider sample sizes for subgroup (or
characteristics) analyses, and whether these are appropriate. Sometimes, the study will
be large enough (as in large national surveys) whereby a sample size calculation is not
required. In these cases, sample size can be considered adequate.

When there is no sample size calculation and itis not a large national survey, the
reviewers may consider conducting their own sample size analysis using the following
formula: (Naing et al. 2006, Daniel 1999)

n=Z2P(1-P) d2

Where:

n= sample size

Z = Z statistic for a level of confidence

P = Expected prevalence or proportion (in proportion of one; if 20%, P = 0.2)

d = precision (in proportion of one; if 5%, d=0.05)

Ref: Naing L, Winn T, Rusli BN. Practical issues in calculating the sample size for
prevalence studies Archives of Orofacial Sciences. 2006;1:9-14. Daniel WW.
Biostatistics: A Foundation for Analysis in the Health Sciences. Edition. 7th ed. New

York: John Wiley & Sons. 1999.

4. Were the study subjects and setting described in detail?

Certain diseases or conditions vary in prevalence across different geographic regions

and populations (e.g. Women vs. Men, sociodemographic variables between
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countries). The study sample should be described in sufficient detail so that other
researchers can determine if it is comparable to the population of interest to them.

5. Was data analysis conducted with sufficient coverage of the identified sample?
Coverage bias can occur when not all subgroups of the identified sample respond at the
same rate. For instance, you may have a very high response rate overall for your study,
but the response rate for a certain subgroup (i.e. older adults) may be quite low.

6. Were valid methods used for the identification of the condition?

Here we are looking for measurement or classification bias. Many health problems are
not easily diagnosed or defined and some measures may not be capable of including or
excluding appropriate levels or stages of the health problem. If the outcomes were
assessed based on existing definitions or diagnostic criteria, then the answer to this
question is likely to be yes. If the outcomes were assessed using observer reported, or
self-reported scales, the risk of over- or under-reporting is increased, and objectivity is
compromised. Importantly, determine if the measurement tools used were validated
instruments as this has a significant impact on outcome assessment validity.

7. Was the condition measured in a standard, reliable way for all participants?
Considerable judgment is required to determine the presence of some health outcomes. Having
established the validity of the outcome measurement instrument (see item 6 of this scale), it is
important to establish how the measurement was conducted. Were those involved in collecting
data trained or educated in the use of the instrument/s? If there was more than one data
collector, were they similar in terms of level of education, clinical or research experience, or level
of responsibility in the piece of research being appraised? When there was more than one
observer or collector, was there comparison of results from across the observers? Was the

condition measured in the same way for all participants?

8. Was there appropriate statistical analysis?

Importantly, the numerator and denominator should be clearly reported, and
percentages should be given with confidence intervals. The methods section should be

detailed enough for reviewers to identify the analytical technique used and how specific
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variables were measured. Additionally, it is also important to assess the appropriateness
of the analytical strategy in terms of the assumptions associated with the approach as
differing methods of analysis are based on differing assumptions about the data and
how it will respond.

9. Was the response rate adequate, and if not, was the low response rate managed
appropriately?

A large number of dropouts, refusals or “not founds” amongst selected subjects may
diminish a study’s validity, as can a low response rates for survey studies. The authors
should clearly discuss the response rate and any reasons for non-response and
compare persons in the study to those not in the study, particularly with regards to their
socio-demographic characteristics. If reasons for non-response appear to be unrelated
to the outcome measured and the characteristics of non-responders are comparable to
those who do respond in the study (addressed in question 5, coverage bias), the

researchers may be able to justify a more modest response rate.
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Figure 2. Funnel plot for upper limbs.
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