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Objective: To evaluate the completeness of the reporting of systematic reviews and meta-analyses published in a general
radiology journal using the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020 guidelines.
Materials and Methods: Twenty-four articles (systematic review and meta-analysis, n = 18; systematic review only, n = 6)
published between August 2009 and September 2021 in the Korean Journal of Radiology were analyzed. Completeness of the
reporting of main texts and abstracts were evaluated using the PRISMA 2020 statement. For each item in the statement, the
proportion of studies that met the guidelines’ recommendation was calculated and items that were satisfied by fewer than
80% of the studies were identified. The review process was conducted by two independent reviewers.

Results: Of the 42 items (including sub-items) in the PRISMA 2020 statement for main text, 24 were satisfied by fewer than
80% of the included articles. The 24 items were grouped into eight domains: 1) assessment of the eligibility of potential
articles, 2) assessment of the risk of bias, 3) synthesis of results, 4) additional analysis of study heterogeneity, 5) assessment
of non-reporting bias, 6) assessment of the certainty of evidence, 7) provision of limitations of the study, and 8) additional
information, such as protocol registration. Of the 12 items in the abstract checklists, eight were incorporated in fewer than
80% of the included publications.

Conclusion: Several items included in the PRISMA 2020 checklist were overlooked in systematic review and meta-analysis
articles published in the Korean Journal of Radiology. Based on these results, we suggest a double-check list for improving
the quality of systematic reviews and meta-analyses. Authors and reviewers should familiarize themselves with the PRISMA
2020 statement and check whether the recommended items are fully satisfied prior to publication.
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INTRODUCTION strengths over individual studies because they provide
estimated outcomes with higher precision, address
Systematic reviews and meta-analyses have several questions that cannot be asked in individual studies, and

. . provide evidence-based guidance from conflicting results
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individual results are biased [4].

In 2009, the first Preferred Reporting Items for Systematic
reviews and Meta-Analyses (PRISMA) statement was
published with the aim to improve the quality of reporting
[3]. Since then, methodological approaches, such as result
synthesis and risk of bias assessment, have advanced,
thereby necessitating update of the guidelines; thus, an
updated version of the PRISMA statement was published
in 2020 [5]. Despite the publication of the PRISMA
statement, the quality of systematic reviews and meta-
analyses still varies between individual articles and journals
[6]. Moreover, there has been only a modest improvement
in the quality of reporting in radiology articles since the
publication of the PRISMA 2009 statement, suggesting that
there is still room for further improvement [6].

To the best of our knowledge, the number of studies in
the field of radiology that evaluated the quality of reporting
in systematic reviews and meta-analyses using the PRISMA
2020 statement has been limited. Therefore, the goal of
our study was to assess the reporting quality of recent
publications in the Korean Journal of Radiology using the
PRISMA 2020 statement. Based on the assessment, we
aimed to provide suggestions for authors on how to improve
the quality of their reports.

MATERIALS AND METHODS

Search Strategy and Study Selection

Using the MEDLINE database, we identified all potentially
relevant systematic reviews, with or without meta-analysis,
published in a single peer-reviewed journal, the Korean
Journal of Radiology, between August 2009 and September
2021. Because the first PRISMA statement was published in
July 2009 [3], we did not include studies published earlier
than that date. The search terms were (“Korean Journal
of Radiology”[Journal]) AND ((systematic review) OR
(meta-analysis)). A total of 31 records (i.e., abstracts and
titles) were retrieved from the MEDLINE database and two
reviewers evaluated the eligibility of each article. Among
them, two records [7,8] were removed before screening
because they were published before 2009. Three records
[9-11] were excluded while screening because they were
guidelines for systematic reviews and meta-analyses. As a
result, full texts from 26 publications were retrieved and
assessed for eligibility, two of which [12,13] were excluded
because they were not systematic reviews. Finally, 24
publications were included in our analysis (Fig. 1) [14-37].

356

Park et al.

Identification of studies via databases and registers

o
-2 Records removed before
:;:3 Records indentified from: | screening:
g5 MEDLINE (n = 31) "] records removed for
Bt other reasons (n = 2)
Records screened | Records excluded
(n =29) Tl (n=3)
Y
Reports sought for retrieval | Reports not retrieved
£ | (n=26) =0
=
'
o
(%]
Reports assessed
for eligibility > Reports excluded
(n=26) not systematic reviews
l (n=2)
3
S | | Studies included in review
2 | (-2
—

Fig. 1. Study selection process using the PRISMA 2020 flow
diagram.

Data Extraction

Data extraction from the included studies was performed
by two reviewers (with 2 and 8 years of experience in
systematic review and meta-analysis studies, respectively),
as shown in detail in the Supplement.

Major Changes in the PRISMA 2020 Statement

Several changes have been made in the PRISMA 2020
statement compared with the PRISMA 2009 statement.
Although the number of main items in the checklists was
unchanged (27 items), a large number of sub-items were
added (42 in total, including sub-items) to provide more
comprehensive guidelines. In addition, checklists for the
abstracts (12 items) were included in the guidelines. Table 1
shows a brief summary of the major updates made in 2020
[5]. Two reviewers reviewed the checklists and agreed to a
consensus for each item, as detailed in the Supplement.

Data Analysis

We extracted the PRISMA 2020 checklist items that
were satisfied by fewer than 80% of the articles and
grouped them into eight relevant domains. Suggestions
for better quality of systematic reviews and meta-analyses
were provided based on these domains. Evaluation of the
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adherence of the included articles to the PRISMA 2020 summarized in Figure 2 and Supplementary Table 1. Briefly,
statement is decribed in the Supplement. 18 studies (14 univariate and four bivariate) were systematic
reviews with meta-analyses [14,15,19-29,31-35] and six
RESULTS studies were systematic reviews without meta-analyses
[16-18,30,36,37]. In terms of the type of data used for
Characteristics of the Included Studies analyses, 13 studies used dichotomous data to measure the
The characteristics of the 24 included studies are following outcomes: 1) efficacy or safety of an intervention

Table 1. Summary of the Major Updates in the PRISMA 2020 Statement
Major Updates

e Inclusion of checklists for abstract (item #2)

e Requiring full search strategies for all databases modified from full search strategy for at least one database (item #7)

e Emphasis on study selection process and data extraction, requiring how many reviewers evaluated for study eligibility and data
extraction, and whether they worked independently (item #8). In addition, recommendation for authors to cite studies that seemed to
meet inclusion criteria but excluded in the final stage and explain the reason for exclusion (item #16b)

e Detailed specification on result synthesis methods, providing subitems regarding data handling, visual data presentation (e.g., forest
plot), statistical methods for pooling results and rationale for choosing one, methods to explore study heterogeneity, and sensitivity
analysis used to evaluate robustness of the pooled results (items #13a-13f and #20a-20d)

¢ Addition of new items regarding the assessment of certainty of the evidence for an outcome (items #15 and #20)

e Emphasis on study registration and protocol (items #24a-c)

Systematic review only
18%

DTA data Dichotomo us data
21% 45%

IEUE ;nsi};a-analy 31 Univariate meta-analysis

64%

Time-to-event data
20%

Agreement or reliability
11%

Diagnostic accuracy
18%

C

Fig. 2. Summary charts of the included studies according to (A) study type, (B) data type, (C) main outcome, and (D) number
of included studies. “Other” in (B) data type was descriptive data regarding imaging protocols. “Others” in (C) main outcome were study or

reporting quality, HRQoL score, imaging finding, imaging protocol, and diagnostic yield. DTA = diagnostic test accuracy, HRQoL = health-related
quality of life

D
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(proportion of tumor response, recurrence, or treatment-
related complications), 2) efficacy of a diagnostic
test (proportion of technical failure and unreliable
measurement), 3) imaging features in a certain disease
(proportion of specific imaging findings), 4) evaluation of
study quality or reporting quality (proportion of studies
that met the specific criteria), and 5) diagnostic yield
[14,15,18,19,22-24,28,32-36]; six studies used time-to-
event data to calculate the efficacy of a new intervention
or the reliability between overall survival and imaging
surrogate markers [15,22,31-34]; six studies used diagnostic
test data to pool the diagnostic performance of index tests
[16,25-27,29,37]; two studies used continuous data to
evaluate the agreement and reliability of measurements
between imaging methods [20,21]; one study used
descriptive data from imaging protocols in randomized
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controlled trials of acute ischemic stroke [30]; and one
study used qualitative and quantitative data to assess the
health-related quality-of-life in patients with hepatocellular
carcinoma [17]. The number of included studies ranged
from 4 to 516, with the majority (83%, 20 out of 24) of
the articles including more than 10 studies. The statistical
methods used in the included articles are summarized in
Supplementary Table 2.

Assessment Using PRISMA 2020 Checklists

Overall Results

Each item in the PRISMA 2020 checklist and abstract
checklist was evaluated for the included articles (Tables 2, 3).
Of the 12 items in the abstract checklist, eight were reported
in fewer than 80% of the articles (Fig. 3). To generate

Table 2. PRISMA 2020 Checklist for Abstract and the Number of Reported Articles in the Korean Jouranl of Radiology Since 2015

Number of Reported Articles

Section and Topic Item # Checklist Item (n/n, %)
TITLE
Title 1 Identify the report as a systematic review 21/24 (88)
BACKGROUND
Objectives 2 Provide an explicit statement of the main objective(s) or 22/24 (92)
question(s) the review addresses
METHODS
Eligibility criteria Specify the inclusion and exclusion criteria for the review 0/24 (0)
Information sources Specify the information sources (e.g., databases, registers) used 17/24 (71)
to identify studies and the date when each was last searched
Risk of bias 5 Specify the methods used to assess the risk of bias in the 3/23 (13)*
included studies
Synthesis of results 6 Specify the methods used to present and synthesize results 8/20 (40)!
RESULTS
Included studies 7 Give the total number of included studies and participants and 13/24 (54)
summarise relevant characteristics of studies
Synthesis of results 8  Present results for main outcomes, preferably indicating the 22/24 (92)
number of included studies and participants for each
If meta-analysis was done, report the summary estimate and
confidence/credible interval. If comparing groups, indicate
the direction of the effect (i.e., which group is favored)
DISCUSSION
Limitations of evidence 9 Provide a brief summary of the limitations of the evidence 4/24 (17)
included in the review (e.g., study risk of bias, inconsistency,
and imprecision)
Interpretation 10 Provide a general interpretation of the results and important 24/24 (100)
implications
OTHER
Funding 11 Specify the primary source of funding for the review 12/24 (50)
Registration 12 Provide the register name and registration number 0/24 (0)

*One study was not applicable for item #5 [18], Four studies were not applicable for item #6 [17,18,30,36].

358

https://doi.org/10.3348/kjr.2021.0808 kjronline.org



Korean Journal of Radiology

KJR

Assessment of Adherence to the PRISMA 2020 Statement

S}Nsal 40 uoljejuasald 1o

(96) ¥2/c2 SISaYIUAS By3 UL pasn (SouaIayLp ueaw ‘otjel ysu *H3) (S)ainsesw 3944 aY3 aWwodINo Yyaes 1oy Ajads 21 SaInseaw 32943
ss9204d BY3 UL PasN $]003 UOLJeWOINE JO S|Le3ap ‘d)qedrdde jiL pue
‘Apuapuadapul paydom Aayj Jayjaym pue Apnis yoea passasse siamalaal Auew moy “‘pasn (S)]003 ays Jo JUBWSSASSE
L(L1) 22/11 S)te3ap bulpn)oul ‘saLpn3s papnjouL ay3 UL SeLq 4O SLl 9y} SSISSe 03 pasn spoyisw ay3 Ayads 11 seLq Jo ysu Apnis
uoLjewW.IouL
Jea)aun Jo buisstw Aue ynoge spew suordwnsse Aue aquasaq *(s924nos bulpuny ‘sa13sLa3dBIRYD
(96) ¥2/c2 uoljuaniajuL pue juedpipied “63) Jybnos alem eep YdLym 104 S9)qeLIBA I13Y30 ]]B SULSP pue 3sL] qot
1291102 03 S}NS3A YdLYM SpLISP 03 Pasn Spoyiaw ay3 ‘jou Ji pue ‘(saskjeue
‘syutod awLy ‘sainseaw J1e 4oy “-6-3) Jybnos a1em Apnis yoes uL ULeWOP SWOIIN0 Ydes Yim 31qLredwod
(96) ¥2/€2 219M Jey] SyNsal Nje Jayaym Aj1oads 3ybnos asem ejep YyoLym 104 SSWOIIN0 e SULSP pue Isi] e0T swajl ejeq
ssa204d ay3 uL pasn $)003 uoLjewolne Jo sjte3ap ‘a)qeandde J1 pue ‘siojebiisaaul Apnis woly
eyep burwuuod 1o buruteyqo 104 sassedoid Aue ‘Ajjuspuadapul padom Asyy Jsyzaym ‘Jiodas yoes wolf
(88) ¥2/12 e1Ep Pa329]]02 Ssiamalral Auew moy butpnioul ‘spodas woly e3ep 3997102 03 pasn spoyiaw ay3 Ajoads 6 ssa204d uoL329710d eIR(Q
ss9204d BY3 UL pasn S]003 uoLewolne Jo s|te3ap ‘a)qedrdde 1 pue ‘Ajjuspuadaput
paxyiom Asy3 Jayaym ‘pansnial Jodas Yyoes pue piodas Yoea pausaids Siamalaal Auew moy butpniout
(t2) w2/11 ‘M3LARI 33 JO BLISILID UOLSM)IUL 3Y3 Jow Apn3s e Jsyiaym apLoap 03 pasn spoyiaw ay3 Ayads 8 ssa204d U0L3I319S
pasn sjLwy) pue
(e8) %2/02 s1971y Aue bulpnioul ‘sajsgam pue ‘sia3stbal ‘saseqelep J)e 1o} satbajeils yaueas 1)y ay3 Juasald i Rbajenys yaseas
PO3INSU0D 10 Pay2Jeas ISe] SeM 32N0S UIed uaym a3ep syl Aj1oads “saLpnis Ajljuspl 03 pajnsuod
(o01) ¥2/¥%2 10 paydieas S924N0S J3YJ0 pue ‘Sist) dJuaIagl ‘suoljeziuebio ‘sajisqem ‘siajstbal ‘saseqelep Jje Ayoads 9 S924N0S UOLJeWI0JUT
s9sayjuAs ay3 10}
(96) ¥2/c2 padnoib a1am SILPNIS MOY pue MILABI dU3 10 BLIDILID UOLSN)IXS pue uolsn)aul ay3 Ajoads G eus1Ld AjniqLbyg
SAOHLIW
(o01) v2/¥ve S9ssalppe malaal ay3 (s)uorysanb 1o (s)aAL303[qo ay3 Jo Jusawalels JdLdxe ue apLAoid ¥ saALa3[qQ
(oot) v2/ve abpaimouy| Hullsixs JO Jxo3U0I By UL MILASI BU3 104 S]euoliel ay3 aquIss( € dleuoLjey
NOILINAOYLNI
- ISLP29Y2 SIIRIISqY 404 0202 YIWSIHd dY3 995 2z 1oeSqy
1Ivy1sav
(26) ¥2/22 M3LARI J13eWS)SAS e se podal sy3 Ajqusps 1 AL
J1IL
% ‘u/u
(% “u/u) W ISLP3Y) # wag aido] pue uowas

oIy papioday Jo Jaquiny

§10Z 3duLs ABojoipoy Jo Jubinor upaioy Y3 ut SAPLUY parioday Jo JIqUINN 3y} pue ISLPPAY) 0202 YWSI¥A "€ d1qel

359

//doi.org/10.3348/kjr.2021.0808

https

kjronline.org



Korean Journal of Radiology

KJR

Park et al.

(96) va/c2 yaJeasal ainjny pue ‘Adrjod ‘9d130eud 4oy S}Nsas ay3 4o suorjednduwl ssnaslg  PEe
(89) vz/v1 pasn sassa201d MaLARI By3 Jo suotjejiwl) Aue ssnasiq €2
(oot) v2/ve M3LARI BY3 UL PIpN)IUL SIUIPLAS BY3 Jo suoleiwl] Aue ssnasig  qez
(oot) v2/ve 9JUDPLAD 13410 JO JX3JU0D BY3 UL S}NS3J dy3 Jo uoljelaidiajul jesauab e apirolyd ege uoLssnast(
NOISSNISIA
«(6) 22/2 Passasse aWO0IIN0 UY2ed 104 IUBPLAD Jo Apoq ay3 ut (3dUspLL0I 10) AJULEIID JO SJUBWISSISSE JUISAUJ 22 92UIPLAD JO AJuLea)
passasse SLsayjuAs
1+(99) 02/¢1 Uyoes 4oy (seselq buipiodas wouy buisue) synsal bulssiw 03 anp SeLq Jo SU JO SJUBWSSISSE JUISI 12 saselq buiioday
ax(82) 81/9 S1INsaJ PazLsayjuAs dy3 JO SSAUISNQOL BYY SSISSE 03 PalINpuod sasAjeue AJIALILSUSS 1)e JO SINSaU JUISAU poz
ax(7L) 61/91 synsai Apngs buowe Ajteusboialay Jo sesned a)qissod Jo suolebLisaaul T)e Jo s3nsal Juasaid 202
109449 33 Jo uoL3IBILP 3Y3 aquISap ‘sdnosb buuedwod 41 Ajduabolalay
1e21351383S JO SaINseaw pue (JeAlajul 9)qLpald/aouspyuod “*6%9) uolsioaid siL pue d3ew13ss Aewwns sy}
1+(001) 02/02 U2es Joj Juasaid ‘auop sem sisAjeue-e1aw JT “pajoNpuod SasayIuAs 1eI13SIIRYS J)e JO Synsal Juasald g0z
1+(0) 02/0 salpn}s Hulanguiuod buowe seiq Jo 3SU pue sJL3suaIdRIRYD By} dsUewwns A)auq ‘sisayjuhs yoes o4 202 s9saY3uAs Jo synsay
s30]d 10 s9)qe;
painjoniis buisn Ajespl ‘(jealajut 9)qLpasd/aduspyuod “*69) uolsioald siL pue 91ewi}sa 399449 ue (g
«(001) 22/22 pue (s3eudoidde aiaym) dnoib yoes oy sai3sizels Aewwns (T :Apnis yoes Joy ‘quasaid “Sawodlno Jje o4 61 SILPNIS 1enplLALpUL JO S1NSaY
«(2€) 22/L Apn3s papniout Yyoes 10y SeLq JO S dU3 JO SJUBWISSISSE LIS 81 SILPNIS UL SeLq Jo sty
«(96) 22/12 saL3sue3dRIRYD SIL Judsald pue Apnjs papmaul yoes a3L) L1 sai3susldeIeyd Apnis
papn)axa atam Aayz Aym
(s2) vz/9 ute)dxa pue ‘papn]axa a1am YdLym Ing ‘eLIajLId uolsnidul ay3 19w 03 seadde Jybiw ey satpnis 931)  qo1
weibelp moyy e Huisn AjespL ‘mataal ay3 uL papn)duL SSLPNS JO JaqINU ay3 03 YdIeas ay3 uL
(96) va/c2 POL1JUBPL SPA0IRI JO IBGWINU BYF WO “SS3I04d UOLIIB)SS pUB YIIBSS BYJ JO SYNSaU dY3 qLIdsaq e9T uol3a9)as Apnis
SINS3Y
«(6) 22/2 3WOJ3IN0 UB 104 BIUSPLAS Jo Apoq ay3 uL (2udpyuod 10) AjuLenad ssasse 03 pasn spoylaw Aue aquiassq Gl JuaWssasse Ajutens)
(saselq butiodas wouy
1+(59) 0z/¢t buisue) sisayjuAs e ut synsas bulssiw 03 anp Seq Jo ySu dy3F SSISSe 03 pasn spoyisw Aue aqLIISIQ 70 Juswissasse seiq bugioday
1x(82) 81/9 S}INSa4 PazLSaYIUAS By3 JO SSBUISNGOL AYY SSISSE 03 PajdNpuod sasAjeue AJiaL3Lsuas Aue aquasaq JET
(uotssaibai-ezaw “sisAjeue dnoubgns “*b-3)
+1%(89) 6T/€T synsax Apnis buowe Ajleuaboialay Jo sasned a)qissod a10)dxa 03 pasn spoyjaw Aue aquIss( 9€T
pasn (s)abexoed atemyos pue ‘Ajausboialay 1eI1ISLIRIS JO JUIIXD
pue aduasaid ay3 Ayauapl 03 (s)poyiaw “(s)19pow ay3 aqLIISap ‘pawlopad sem sisAjeue-eyaw 4
1+(5€) 02/1 (s)@at0y2 ay3 104 deuoLIes B dpLaoid pue s}Nsal dzLsayjuAs 03 pasn spoyiaw Aue aquIsaq pEl
1+(0%) 02/8 sasayjuAs pue saLpnys jenplaLpul Jo synsal ay3 Aejdstp Ajjensia 1o a3ejnge} 03 pasn spoyjaw Aue aquasaq €T
SUOLSISAUOD B3ep 10 ‘so13s1ie)s Arewwns bulssiw Jo
1+(06) 02/01 Burjpuey se yans “sisayjuAs 1o uorjejuasaid 1o} eyep ayj atedaid 03 paitnbas spoyjaw Aue aquIsag qet
([s# way]
s1sayjuAs yoes 1oy sdnosb pauuerd sy sutebe buuedwod pue so3sudldRIRYD UOLIUBAIDIUL APNYS By
L(L1) 22/11 Buryeingey “*6-3) sisayjuhs yoea Joy 91qLbya a1am SaLPNIS YdLym apLISP 03 pasn sassadoad syl aquIsa( egtT spoyjaw sisayjuhs
(% "u/u) w3 ISLPIRY) # walg o1do] pue uoL3Iss

oIy panioday Jo Jaquiny

(Panunuo)) 510z @duLs AbojoLppy Jo Jubinor uaioy dyy uL S3LUY parioday Jo J2GUINN dY3 Pue ISLPRY) 0202 YWSI¥d € 21qeL

kjronline.org

//doi.org/10.3348/kjr.2021.0808

https

360



Assessment of Adherence to the PRISMA 2020 Statement

1
©
& c v T
) == O
O S Y © E
E= tE .
o Hh o
= L5 2
el QAT ©
— —
S5 o~ =% T o S098
> o © o un o o - >wnwl&
o °_ = == o - = DB e
& £ < SN < < Em 8
L~ N N NN N N 2 =89
= ~ S~ S~~~ ~ -H""U
S = o o O m 0 o S c g*
2 — — “gu-g
9] YT 2
a L a7
5 £5382
= ggt’:tt
o ©
5} £
ED&S
— 5 ¥
Y N »n
ISR
—
o
=) wn O — 4w
o .s cCN©
o~ S © @ QMEB
5 2 v S35 5 E2
o © < .E ©
a - 2 o IS} =8
(9] = © © O — 9
a £
] = = Qo =
Eo) S c o 5 L v o -
7] c aQ & & s B S 8 o
3 [ = = m =z ®©
' = =Y Q.m o — -
5 .S S ES £ c £L2°
) —
c o © 5 % L ™M L
C] S = o oW T =c g
< 173 w S @ S o OO
kS S 2 o S g 8w 2=
n 5 = 5 2 23 S g 2 -
g = — O o - S oy~
Tai o + o =~ © = o
~ = S v S ) S FE oM
© o ' a - =
@ 2 9 o = > 5 s
£ g 2 23 EC |EEE®
£ e 851 B5 B3
© = > w2 0"
S S O 23 |28uE
> ] © S e} T 5 < T
S it = B o g S a3+ X
3 w0 =S = (] 2 o -
K .2 z [ 17 )
| & 8 £ 2 2 = w35
=
S = = c L S © wn 2
| 2 o @ og 3 - 2287w
| = = - O L 'gu? uwg\—!
= =
© "J,' =] o"‘%‘-o-l m-rq—', [
- . =1 ~ = =} wn 9 —=
S| = < S E g L 3 S 2w
S ] = Y 5 = v o hi S =
S _QC) o= m"'E:; OE-U G)o-cw
o o = Q = = < = 9 QM=o
~ 9 — 2 © — =
(7] O o > > S N, ©
o e T © © > — =]
S 9 = = ©c © 3 N T oo
S o S o ¥ 2 z > 2 L
N L 2 9w o O .= S o g“
Q v h c = 5 3# E- N
x L= o= [ > e = )
© = o . w 2
S o i [ <l <5 I
@ & © E I 23S os5lsREY
= = - - g9 £ w— & Vo o =
=] L o ©° =) s} = o o ©
5 o E < L o 9|l =+ c
£ §= 2885 £ c°cgs|gse=s
" = w o o ° $ o © * =
H SIS — S 8 | (~O o
< = = 5 Jd 2 5 ~|a—3 5
=] = = C 2 £ 2 X ©|lw—3g-2
B 5 2 > £ 2 &5 © 9 o|x_ 02
= €282 5 ES5Z xS omsS
c 'S [ + o T
= [ C S £ - ®© £ +
o & ¢ 5 %) a ©
T = = e o $ 2O F|8c
S 0o ¥ 8@ B © £ . B o
+ =2 £ 3 _._;Q_-&-JWC’_C"SN
S mE L5 X8 c EsESsoceo
% b“"*—we"_s c © =~ n.E
o L 3 9 5 5@ 5%« E|l8 5 E
% g5 =S 5233 2£558|882¢8
o L o E’m;-g_: (S a7
= ok 33380 o T BlsS 23 =
o I8 & 222 a8 ¥ p golanlo
a -Smu{;bmgo:>,o_m_o
[ 35T 9 o5 9 29 EL|Im=ZE
S & S a a & °"lgos2
= .S v
s <4
-] L Vv Do
£ S $8ES
© o
s| § N NG QS FEF =
—
5| = 95 s b
™ F
k7] —o .= ¥
2 <25g
= © 2
] = v |8 EDY
= S .© Eg3d
S S = o_— 5
= - 9 S © c c
o [=3 o [ ~+r_5 Q".'—’J—’"
N o = -I—’mE "J’,;:>’
o = = ol = = .5.= 2
Sl BB E g% |5=238
= = T
S| = [ & ES5E |g2E2
& = = c = s Xeosh
— .S oz O o 5 T ‘—'Ct-eo
o ) o 5 £ S o . T g O
o O L © £ 5 = © = 2 e
R (<7} = s q,-Clw T 5§ .=
P32} (2 = 8_ a 8 3 ) oo
r 5 E 5 o V.8 o ¢
] o9 =3 ‘UU C c .=
—_— 7] = o = E o o
= L V2] o < =)
© = X ‘= © .=
= o ¥ O 2T T

kjronline.org https://doi.org/10.3348/kjr.2021.0808

analysis was not performed in these studies and only narrative syntheses of results (i.e., providing ranges of values) were avaiable.
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Fig. 3. Bar chart of the proportion of articles that satisfied
each item of the PRISMA 2020 abstract checklist. Blue bars
indicate the items that were satisfied by fewer than 80% of the
studies. Gray bars indicate the items that were satisfied by greater
than 80% of the studies.

abstracts with better quality, exclusion criteria, risk of bias
assessment tools, statistical methods, and limitations of
evidence should be included.

Of the 42 items (including sub-items) included in the
guidelines for the main text, 24 were reported in fewer
than 80% of the articles. While most studies satisfied the
items in the Title, Introduction, and Discussion, incomplete
reports were frequently observed in the Methods and the
Results, especially in result synthesis (Fig. 4). The 24 items
were grouped into eight domains for further exploration:
1) assessment of the eligibility of potential articles (items
#8, #16b), 2) assessment of the risk of bias (items #11,
#18), 3) synthesis of results (items #13a, #13b, #13c, #13d,
#20a), 4) additional analysis (items #13e, #13f, #20c,
#20d), 5) assessment of the non-reporting bias (items #14,
#21), 6) assessment of the certainty of evidence (items
#15, #22), 7) provision of limitations of the study (item
#23c), and 8) additional information (items #24-#27).

Assessment of the Eligibility of Potential Articles (Items #S8,
#16b)

Seven articles [16,24,27,30-32,36] did not report how
many reviewers participated in the evaluation of study
eligibility or whether they worked independently (item #8).
Eighteen articles [16-29,32,34,36,37] did not cite the
studies that seemed to meet the inclusion criteria, but were
excluded in the final stage or did not explain the reason for
exclusion (item #16b).

The PRISMA 2020 guidelines emphasize transparency in
the study selection process. In addition, the newly added
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Fig. 4. Bar chart of the proportion of articles that satisfied each item of the PRISMA 2020 checklist. Blue bars indicate the items
that were satisfied by fewer than 80% of the studies. Gray bars indicate the items that were satisfied by greater than 80% of the studies.

item #16b requires authors to provide the reasons for
exclusion of potentially eligible studies [5].

Assessment of the Risk of Bias (Items #11, #18)

Four articles [24,29-31] did not evaluate the risk of bias
in the studies and one article [33] did not report how many
reviewers assessed the risk of bias. Various assessment
tools were used in the remaining articles. For randomized
controlled trials (RCTs), the Risk of Bias (RoB) tool or
revised Jadad scale were implemented [32-34]. For non-
RCTs, Quality Assessment of Diagnostic Accuracy Studies
(QUADAS)-2 [16,19-21,25,26,28], QUADAS [37], Risk of
Bias Assessment tool for non-randomized studies [14,35],
Risk of Bias in Non-randomized Studies of Interventions
(ROBINS-I) [17], Newcastle Ottawa Scale [15,32,34], and
the National Institute of Health (NIH) assessment tool were
used [22,23]. Among the articles that evaluated the risk of
bias, only seven provided the full assessment results of the
individual studies [17,19,22,23,26,33,34].

Evaluation of the risk of bias in studies is essential for
authors to understand result synthesis or to search for
possible heterogeneity among the included studies, as well
as for readers to evaluate the transparency of pooled results
[5]. We advise authors to provide visual representation of
assessment results for each study, rather than the overall

362

results of whole studies. Among the various options of
assessment tools, the Cochrane guidelines [1] recommend
the RoB, ROBINS-I, and QAUDAS-2 as the preferred
methods for assessing RCTs, non-RCTs on interventions,
and diagnostic test accuracy (DTA) studies, respectively.
Although there is no universally accepted tool for the
evaluation of observational studies without interventions,
Newcastle Ottawa Scale, the NIH assessment tool, and
Joanna Briggs Institute critical appraisal checklists may be
suitable options [38].

Synthesis of Results (Items #13a, #13b, #13c, #13d, #20a)
Among the articles that reported multiple pooled
results, five [17,20-22,35] did not clearly report which
studies were included for each outcome synthesis (item
#13a). Ten articles [14,21,24-26,28,29,32,34,37] did not
report how missing data were handled or how the data
were converted for result synthesis (item #13b). Twelve
articles [14,15,19,22-24,27,32-35,37] did not mention
the methods used for the visual representation of the
results from individual studies and syntheses, although
forest plots were presented in the Results, except for one
article [37] (item #13c). Thirteen articles with meta-
analysis [14,15,19-23,25-28,31,35] did not report the
rationale for choosing a specific statistical model (ex.
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fixed- vs. random-effects model) (item #13d). Three studies
[32-35] selected fixed- or random-effects models based

on statistical values of study heterogeneity. Two studies
[19,20] used the Dersimonian-Laird random-effects model
for pooling rare events (e.g., complication rate). In the
Results section, none of the studies reported a brief
summary of the study characteristics and the risk of bias
for each synthesis (item #20a).

The PRISMA 2020 checklist has elaborated the “synthesis
of results” item to provide a more comprehensive evaluation
regarding data preparation (item #13b), data visualization
(item #13c), and statistical methods used for result
synthesis (item #13d) [5]. When multiple results are pooled,
authors are advised to cite the studies and report the
number of the included studies for each outcome analysis
(item #13a). When a meta-analysis is performed, authors
should explain the rationale for choosing a statistical model.
Choosing between fixed- and random-effects models should
not be based on statistical methods for heterogeneity (i.e.,
Cochran’s Q-test or Higgins inconsistency index test) [1];
rather, it depends on the authors’ decision of whether effect
sizes are truly identical between studies [1]. Therefore,
the random-effects model is recommended when there is
heterogeneity in study designs, which is very common when
performing meta-analyses in the field of radiology.

Currently, the Cochrane guideline does not recommend
a concensus method for result synthesis [1]. However,
inverse-variance methods (including the DerSimonian and
Laird method) should be avoided in meta-analyses of rare
events [39]. Because these methods are based on the
assumption of normal distribution of effect sizes, significant
bias in pooled results may occur in meta-analyses of rare
events [39,40]. In such cases, other methods such as
the Peto method, Mantel-Haenszel method without zero-
cell corrections, or generalized linear mixed models are
preferred, although there is no generally accepted optimal
method for dealing with rare events [39,41,42].

When reporting syntheses of multiple-effect sizes, authors
should consider within-study covariance (i.e., correlation
between outcomes). However, none of the articles included
in this study considered within-study covariance despite the
evident risk of correlation (e.g., pooling overall survival at
multiple time points) [15,20-22,31,32,34]. The potential
risks of correlation in these studies are summarized in
Supplementary Table 3. When multiple-effect sizes are
synthesized from data from the same participants, statistical
dependency may occur and produce erroneous standard

kjronline.org https://doi.org/10.3348/kjr.2021.0808

Korean Journal of Radiology

errors in the pooled results [43]. Suggestions for managing
within-study covariance are provided in the Supplement.

Additional Analysis (Items #13e, #13f, #20c, #20d)

Five articles [16,29,32,35,37] did not perform subgroup
analysis or meta-regression. One article [34] did not
mention the method used to explore study heterogeneity
in the Materials and Methods section although subgroup
analysis was provided in the Results section (item #13e,
#20c). Thirteen articles [14,15,20-23,25,28,29,31,32,34,35]
did not perform sensitivity analysis (item #13f, #20d).

The PRISMA 2020 guideline requires that authors perform
subgroup analysis or meta-regression to evaluate the source
of study heterogeneity, and sensitivity analysis to assess
the robustness of the synthesized results.

Assessment of Non-Reporting Bias (Items #14, #21)

Seven articles [16,18,29,31,32,35,37] did not evaluate
the non-reporting bias. Among the 13 articles that used
funnel plots, four [15,21,24,27] did not further explore
the source of bias, although asymmetry was observed. Two
articles [33,34] performed a statistical test for funnel plot
asymmetry, although fewer than 10 studies were included.

Non-reporting bias refers to the fact that reporting of
the research findings is influenced by the p value and
magnitude or direction of the results [44]. Although non-
reporting is a broad term encompassing publication bias,
time-lag bias, and selective non-reporting bias, publication
bias has long been the focus of interest [1]. Funnel plots
and statistical tests for asymmetry are frequently performed
to evaluate non-reporting hias; however, the test for
asymmetry has low statistical power and thus should not
be used when fewer than 10 studies are included [45,46].
Moreover, it should be noted that asymmetry in funnel plots
is not always due to non-reporting bias [46]. As a result,

a contour-enhanced funnel plot may be preferred, because
it may indicate whether the asymmetry is due to non-
reporting bias or other factors [47]. Other potential sources
of asymmetry include poor methodological quality in small-
sized studies or true heterogeneity between studies [45].
For example, heterogeneity in the characteristics of study
population or implementation of intervention between small
vs. large-sized studies may cause asymmetry in the funnel
plots [46]. When asymmetry is observed, authors should
search for potential sources of asymmetry.
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Assessment of the Certainty of Evidence (Items #15, #22)
Only two studies [24,33] used the Grading of
Recommendations Assessment, Development and Evaluation
(GRADE) approach to evaluate the quality of evidence. The
PRISMA 2020 guidelines included new items regarding the
certainty of evidence for pooled results [5]. To evaluate
the certainty of evidence, Cochrane has adopted the
GRADE approach [1], which is composed of five domains:
risk of bias, inconsistency, indirectness, imprecision, and
publication bias [48]. By incorporating the evaluation
for each domain, the final assessment for pooled results
was classified into four categories: high, moderate, low,
and very low quality. The certainty of evidence should be
evaluated for each outcome, because the level of certainty
often varies between outcomes [49]. Lastly, a “summary
of findings” table should be presented by including the
outcome of interest and its pooled result as well as the
quality of evidence. Although the GRADE approach was first
developed to evaluate studies on therapeutic intervention,
it can be applied to DTA studies as well [50,51].
Supplementary Table 4 is an example of a “summary of
findings” table, which may be produced using the GRADEpro
GDT software (www.gradepro.org).

Provision of Limitations of the Study (Item #23c)

The PRISMA 2020 guidelines require that author provide
limitations of not only the evidence but also the review
process. Of all the included articles, 58% (14 out of 24)
[16,17,19,20,22,24,26,27,30,32-34,36,37] described the
limitations of the reviewing process in the Discussion
section, which included: 1) limitation of search terms:
"because we found HRQoL studies using the search term
‘quality of life, we might have missed studies using other
terminology" [17], 2) limitation in the study selection
process: “we included studies that were available only
in the abstract form, and the reported data may not
be as accurate and complete as those reported in the
corresponding full text publication” [33], 3) limitations
in data extraction: “there were limitations in extracting
the exact survival data from the study regarding censored
subjects and how these might affect the results” [22], and
4) inability to perform planned analysis due to lack of data:
“because of the lack of sufficient data, we were unable to
perform subgroup analyses to compare the effect of TACE
plus RFA and surgical resection” [32].
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Additional Information (Items #24—#27)

None of the studies reported the registration information
(item #24) or which data in the review were publicly
available to the readers (item #27). Eleven studies
[14,16,17,23,24,28,29,32-35] did not report any financial
or non-financial support (item #25), and nine studies
[15,18,22,27,32-34,36,37] did not declare any competing
interest for the authors (item #26).

The PRISMA 2020 guidelines require that authors provide
registration information for the review (item #24a), a
statement regarding accessibility of the registered protocol
(item #24b), or any amendment made in the protocol (item
#24c) [5]. PROSPERO is a database that authors can use to
register their protocols [52]. Registering the protocol before
conducting the systematic review enables the readers to
evaluate whether the article properly followed the protocol
and search for any differences between the pre-specified
information and the finally reported information [5]. If the
protocol was not registered, it should be stated so, and we
suggest that authors discuss the potential limitations of not
doing so. In addition, authors should report any financial or
non-financial support received during the study, and their
competing interests. Public sharing of the data used in the
review is encouraged but is not widely performed in medical
research [53]. Currently, there are several public data
sharing platforms, such as Open Science Framework (https://
osf.io) or Systematic Review Data Repository (https://www.
ahrg.gov/cpi/about/otherwebsites/srdr.ahrgq.gov/index.
html).

DISCUSSION

Our study demonstrated that a substantial number of
published systematic reviews with or without meta-analysis
required further improvements to satisfy the PRISMA 2020
guidelines. These areas for improvement could be divided
into eight domains for which thorough explanations and
suggestions can be made: 1) assessment of the eligibility
of potential articles, 2) assessment of the risk of bias, 3)
synthesis of results, 4) additional analysis to explain study
heterogeneity, 5) assessment of the non-reporting bias,

6) assessment of the certainty of evidence, 7) provision

of limitations of the study, and 8) additional information
such as protocol registration. In addition, for better quality
abstracts, authors should report the exclusion criteria, the
assessment tool for the risk of bias, the statistical methods,
and limitations of the evidence.
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Table 5. Recommended Statistical Methods for Meta-Analysis

Park et al.

Meta-Analysis of Usual Proportion

Meta-Analysis of Diagnostic Accuracy Test

Result synthesis  Fixed-effects model

Peto method
Random-effects model
REML method

Inverse variance method
Mantel-Haenszel method

Not recommended

Dersimonian Laird method

Bivariate model
HSROC model

Paule-Mandel method

Non-reporting/publication bias assessment tool ~ Funnel plot

Begg's test or Egger’s test

Risk of bias assessment tool* RCT: RoB 2 tool

Deeks’ funnel plot
Deeks” asymmetry test
QUADAS-2 tool

Non-RCT: ROBINS-I tool

Evaluation of study heterogeneity

Additional analysis for study heterogeneity

Certainty of evidence evaluation

Chi-squared test (Cochrane Q statistics)
Higgins I? statistic

Chi-squared test (Cochrane Q statistics)
Higgins I? statistic
Analysis of threshold effect
- Visual evaluation of coupled forest plot
- Spearman correlation analysis between
sensitivity and specificity

Subgroup analysis or meta-regression
Sensitivity analysis
GRADE approach

*The Cochrane Handbook for Systematic Reviews of Interventions recommends the RoB-2 tool and ROBINS-I tool as bias assessment tools
in RCT and non-RCT, respectively. GRADE = Grading of Recommendations, Assessment, Development and Evaluations, HSROC = hierarchical
summary receiver operating characteristic, QAUDAS = Quality Assessment of Diagnostic Accuracy Studies, REML = restricted maximum
likelihood, RoB = Risk of Bias in randomized trials, ROBINS-I = Risk of Bias in Non-randomized Studies of Interventions

Based on our results, we developed a double-check list
consisting of the items in PRISMA 2020 guidelines that
had been frequently missed in published articles (Table 4).
In the checklist, we made specific suggestions for each
domain and provided further comments regarding the errors
in statistical analyses identified in some published articles
(e.g., determining fixed- vs. random-effects model based on
statistical values of study heterogeneity). To help authors
properly utilize the statistical models and assessment tools,
we summarized the recommended methods in Table 5. These
recommended methods are mainly based on the Cochrane
Handbook for Systematic Reviews of Interventions and
previous guideline articles for DTA studies [1,9,11,54-56].

A substantial proportion of meta-analysis in the field
of radiology is DTA research. In 2018, an extention of
PRISMA 2009 statement has been developed for systematic
reviews of DTA studies (PRISMA-DTA statement) [57]. When
compared to PRISMA 2020 statement, PRISMA-DTA statement
requires specific information regarding index test, including
the clinical role of the index test and 2 x 2 data (true
positive, false positive, false negative, and true negative) for
each study. However, the PRISMA 2020 statement provides
more comprehensive checklists in the remaining fields such
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as data extraction, data handling, statistical analysis, and
result presentation. Thus, authors who conduct systematic
reviews of DTA studies should follow the PRISMA 2020
statement in general and refer to the PRISMA-DTA statement
for DTA specific requirements [5].

There are several limitations to our study. First, the
articles used in our study were from a single journal, which
may impair extrapolation of the results. However, the Korean
Journal of Radiology may serve as a proper representative
sample given its reputation in the field of radiology, nuclear
medicine, and imaging (rank: 36 out of 452 journals in
Scopus) and wide coverage of topics as a general journal of
radiology. Second, detailed statistical background for each
method in meta-analyses was not provided. In addition, we
did not cover advanced techniques in meta-analysis, such
as individual participant data meta-analysis or network
meta-analysis [58,59]. Third, while our study focused on
the reporting qualities of systematic reviews and meta-
analysis, the reporting quality does not necessarily indicate
the quality of the study itself. Proper research questions
based on the population, intervention, comparison,
outcome (PICO) framework and the purpose of conducting
the systematic review or meta-analysis should be well

https://doi.org/10.3348/kjr.2021.0808 kjronline.org
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established beforehand [1]. Despite these limitations, our
study clearly identified which items should be improved
for high-quality systematic review articles. Authors and
reviewers who are interested in systematic reviews or
meta-analyses should be familiar with the PRISMA 2020
statement. Our checklists may help authors to identify
which items of the PRISMA 2020 statement should be
reinforced prior to submission.

Supplement

The Supplement is available with this article at
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