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Abstract

This study is an updated systematic review verifying whether the Center for Epidemiologic Studies Depression Scale (CES-
D) is a valuable screening tool for children and adolescents. Electronic searches were performed on MEDLINE, EMBASE,
CINAHL, and PsycArticles, using depression and CES-D as keywords. Fourteen studies that included 7,843 children and
adolescents were analyzed. In the meta-analysis by CES-D type, the pooled sensitivity and specificity for the long version
were 0.81 and 0.72, respectively; they were 0.80 and 0.74 for the short version, respectively. The summary receiver oper-
ating characteristic (SROC) curves were 0.83 and 0.86, respectively. Compared to the CES-D and other tools, the pooled
sensitivity (0.84 vs. 0.83) and the pooled specificity (0.72 vs. 0.74) were similar, and the SROC curve was the same at 0.83.
This review indicates that the CES-D is an available and valuable tool for screening depression in children and adolescents.
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Introduction

Depression in children and adolescents is common but
often unrecognized [1]. Some studies report an increasing
prevalence of depression in children and adolescents, which
reaches or can reach 15-20% [2, 3]. The depressive response
of children and adolescents, unlike adults, involves low self-
esteem, displays strong guilt, adversely affects essential daily
activities such as learning, and is closely related to disrup-
tive behavior [4, 5]. Studies on childhood and adolescent
depression confirm that it is a chronic and recurrent condi-
tion. Most episodes remit within a year, but there is a high
risk of recurrence, and 50-70% have the potential to develop
additional episodes within five years [6]. Moreover, as they
are still immature and have not fully developed their abil-
ity to cope, it is challenging to overcome independently [4,
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5, 7]. In 2015, the World Health Organization announced
that suicide was the second most common cause of death
in the 15-29-year-old age group, calling for attention to the
severity of depression in children and adolescents [8, 9].
Therefore, depression in children and adolescents requires
early treatment based on early assessment.

Researchers’ opinions on screening for depression in
children and adolescents are inconsistent [10]. In 2016, the
U.S. Preventive Services Task Force (USPSTF) repeated its
2009 recommendations for screening for depression in pri-
mary care settings to ensure an accurate diagnosis, effective
treatment, and appropriate follow-up [8]. However, some
studies’ findings were not supported [11]. The USPSTF did
not provide a screening interval but concluded with moder-
ate certainty that the net benefit was for children and ado-
lescents between 12—18 years of age [7]. In addition, many
depression-screening tools have been developed and used,
including the Patient Health Questionnaire (PHQ) for ado-
lescents and the Beck Depression Inventory (BDI) [5, 8].

The Center for Epidemiologic Studies Depression Scale
(CES-D), developed by Radloff in 1977, is one of the most
widely used self-rating scales to screen for MDD in psy-
chiatric epidemiology [12]. The CES-D can be applied to
the general population because its reliability and validity
were tested in those under 25, 25-64, and over 64 years
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of age during its development. In 1991, Radloff reported
that the CES-D was verified for use in children and adoles-
cents [13, 14]. However, as this is not a diagnostic tool, the
results (scores) should be interpreted only as of the level of
symptoms accompanying depression, and the appropriate
cut-off scores have not been verified.

The predictive validity of a screening tool is essential for
accurate disease detection. Two systematic reviews (SRs)
on the accuracy of depression-screening tools in children
and adolescents were published in 2015 and 2016 [14, 15].
In both SRs, the CES-D was commonly reviewed in addi-
tion to the PHQ-9 and the BDI for children and adolescents.
Nevertheless, there was no quantitative analysis such as a
meta-analysis. Furthermore, it is difficult to use different
screening tools for each patient's age in a primary care set-
ting. Nonetheless, the CES-D is the most commonly used
depression-screening tool for epidemiological investiga-
tions of adults. Therefore, to apply this tool to children and
adolescents, a study is needed to quantitatively verify the
screening accuracy of the CES-D.

This study is an updated SR on the screening accuracy of
the CES-D in children and adolescents. This SR aims to (i)
analyze the difference in screening accuracy of each CES-D
type for MDD and (ii) compare the predictive validity of the
CES-D with that of other screening tools.

Methods

The methodology and reporting in this SR are consistent
with the guidelines of the Cochrane Handbook for System-
atic Reviews of Diagnostic Test Accuracy [16] and the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) 2020 Statement [17].

Search Strategy and Data Sources

The electronic database searches were conducted twice, on
August 8, 2020, and March 15, 2022, through MEDLINE,
Embase, CINAHL, and PsycArticles. The same search strat-
egy was used for both searches. The keywords were depres-
sion and CES-D. We performed an expanded search for
depression using MeSH, and CES-D was searched for using
its full names and abbreviations. Age was not limited for
the search process. We also scanned the reference lists and
eligible articles that were cited. An example of this search
strategy is shown in Supplementary Table 1.

Eligibility Criteria
The inclusion criteria were as follows: (i) Types of stud-

ies: Studies (e.g., cohort study and cross-sectional study)
that examined the diagnostic accuracy of the CES-D
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were included, but those providing insufficient informa-
tion to construct a 2 X 2 contingency table were excluded.
(i1) Types of participants: Only studies in which junior
and high school students were included as subjects were
considered. (iii) Indexed tests: All the CES-D types were
included. (iv) Gold standards: The selected studies were
limited to those in which participants were diagnosed with
MDD through direct interviews with psychologists that
followed the Diagnostic and Statistical Manual of Men-
tal Disorders (DSM) and International Classification of
Diseases-Tenth Revision (ICD-10) and/or semi-structured
interviews, such as the Structured Clinical Interview for
DSM Disorders (SCID), the Mini International Neuropsy-
chiatric Interview (MINI), and the Schedule for Affec-
tive Disorders and Schizophrenia for School Age Chil-
dren (K-SADS). (v) Types of outcomes: Selected studies
that could derive true positive (TP), false positive (FP),
false negative (FN), and true negative values (TN), and
thereby, sensitivity, specificity, positive and negative like-
lihood ratio, diagnosis odds ratio, and summary receiver
operating characteristic (SROC) curves of the CES-D were
compared.

Study Screening and Data Extraction

In the literature selection process, one reviewer first
removed duplicate articles, following which two reviewers
independently confirmed the potential suitability through
titles and abstracts in all articles. Differences at each stage
were resolved by consensus. When multiple eligible arti-
cles using the same dataset were found, we selected the
most recently published articles.

The following data were extracted from the selected
studies: year of publication, authors, location, sample
size, sample characteristics, the prevalence of MDD,
the gold standard for MDD diagnosis, the CES-D type
and cut-off scores, comparators, TP, FP, FN, and TN. All
processes were first reviewed by one reviewer and then
independently by another reviewer. During data extrac-
tion, disagreement between the reviewers was resolved by
consensus.

Quality Assessment

Two reviewers independently assessed the quality of the
selected studies using the Quality Assessment of Diagnos-
tic Accuracy Studies-2 (QUADAS-2) [18]. The QUADAS-2
was determined across four domains: patient selection, index
test, reference standard, and flow and timing and was catego-
rized and quantified as either low, unclear, or high to derive
a total quality score.
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Statistical Analysis

Meta-analysis was performed using the MetaDiSc 1.4 and
MetaDTA software programs [19-21]. Based on the TP,
FP, FN, and TN described in the 2 X 2 contingency table,
screening accuracy was evaluated by yielding pooled sen-
sitivity, specificity, positive and negative likelihood ratios,
and diagnostic odds ratios with 95% confidence intervals
(CIs). The area under the curve (AUC) of the sSROC curve
and the Q* value were analyzed to determine the test
accuracy. We used a bivariate random effects model [22].
Heterogeneity among studies was judged using random
effect (RE) correlation. The AUC values were interpreted
as follows: AUC of 0.5 =non-informative test; AUC of
0.5-0.7 =1low accurate; AUC of 0.7-0.9 = moderate accu-
rate; AUC of 0.9-1 =highly accurate; and AUC of 1 =per-
fect test [23]. The Q* value represents the point at which
sensitivity and specificity are equal in the SROC curve,
with a value of 1 indicating accuracy of 100% [24].

Results
Selection Process and Assessing Bias Risk

A total of 1,443 articles were identified through two elec-
tronic database searches (the first, 1,239 articles; the second,
203 articles) and other sources (1 article). Based on 1,061
articles—excluding 382 duplicated articles—the eligibility
criteria were first applied through titles and abstracts. We
then located and read the full texts in cases where it was dif-
ficult to obtain accurate information only from the title and
abstract. Consequently, we excluded 1,047 articles (98.7%),
and 14 studies [25-38] met the inclusion criteria. The study
selection process is detailed in the PRISMA 2020 flow dia-
gram (Fig. 1).

Of the 14 studies selected, 8 (57.1%) [25, 26, 30-33, 37]
were assessed to have a low risk of bias across all domains
and items. In terms of the patient domain, all studies that
either had consecutive/random samples or included all par-
ticipants were assessed as having low bias [26, 30], except
for three studies [27, 28, 38]. In the index test domain, the
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Fig.1 PRISMA 2020 flow diagram of article selection
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risk of bias was low in all the studies. The CES-D is a self-
reported measure; therefore, it was assumed that the gold
standard for diagnosing depression would not influence
its findings. Contrastingly, knowing the CES-D scores in
advance may influence the findings of the gold standard.
Nine studies [25-28, 30-33, 37] were blinded, and one study
[38] used a gold standard before the CES-D. Therefore, the
risk of bias was low in these studies. However, four stud-
ies were assessed as having an uncertain risk of bias [29,
34-36]. Finally, regarding flow and timing, all studies were
assessed as having a low risk of bias (Fig. 2).

Characteristics of Selected Studies

A total of 7,843 participants in 14 studies tested the predic-
tive validity of the CES-D for children and adolescents. The
ages of the participants ranged from 10 to 19 years, and
the mean age was 14-16 years. The selected studies were
published in 10 countries. Three studies were conducted in
the United States [30, 36, 38], another three in Colombia
[32, 33, 37], and two in Germany [26, 28]. Brazil, China,
France, the Netherlands, Rwanda, and Switzerland had one
study each. Most of these were large-scale studies with more
than 100 participants, except for two studies [37, 38] that
included more than 1,000 participants. The 20-item version
of the CES-D was used in 13 studies, whereas two stud-
ies used the 15-item version [26, 28], and the short 3- and
10-item versions of the CES-D were used in one study [33].
Four studies [29, 30, 34, 38] analyzed the diagnostic accu-
racy of the CES-D (20-item) using other depression-screen-
ing tools. The tools used were as follows: two studies used
the BDI [29, 38], one used the Caroll Rating Scale (CRS)
[29], one used the Edinburgh Postnatal Depression Scale
(EPDS) [30], and one used the Major Depression Inventory

(MDI) [34]. The gold standards for diagnosing MDD were
direct interviews following the DSM and ICD-10 or semi-
structured interviews such as K-SADS, the Diagnostisches
Interview bei psychischen Stérungen im Kindes- und Jugen-
dalter (Kinder-DIPS), the Mini International Neuropsychiat-
ric Interview for Children and Adolescents (MINI-KID), and
the Depression Intensity Scale Circles (DISC). The cut-off
scores of the CES-D were 14-30 for the long version and
varied without a typical pattern (Table 1).

Predictive Validity of the CES-D in Children
and Adolescents

Based on the 14 selected studies, the predictive validity of
the CES-D for screening MDD was compared according to
the CES-D type and with other depression-screening tools
(Table 2).

Predictive validity by the CES-D type

The predictive validity of the long version of the CES-D
was assessed for 7,038 children and adolescents in 11 stud-
ies (Fig. 3). The prevalence was 23.0%. The sensitivity and
specificity ranged from 0.73 to 0.91 and 0.51 to 0.86, respec-
tively. In the meta-analysis, the pooled sensitivity was 0.81
(95% CI, 0.77 to 0.85), pooled specificity was 0.72 (95% CI,
0.68 to 0.76), and RE correlation was 1.000. The sSROC AUC
was 0.83 (SE=0.03), and the Q* value was 0.76 (SE=0.03).

The predictive validity of the short version of the
CES-D was conducted on 805 children and adolescents
in three studies [26, 28, 33]. The prevalence was 16.0%.
Sensitivity ranged from 0.76 to 0.86, and specific-
ity ranged from 0.59 to 0.84. In the meta-analysis, the
pooled sensitivity was 0.80 (95% CI, 0.73 to 0.86), pooled

Olow  OUnclear
FLOW AND TIMING
£
g REFERENCE STANDARD
&
N
S INDEX TEST
=]
PATIENT SELECTION
T T T T T T T T
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Proportion of studies with low, high or unclear Proportion of studies with low, high, or unclear
RISK of BIAS CONCERNS regarding APPLICABILITY

Fig.2 Quality assessment results of the selected studies by QUADAS-2

@ Springer



Child Psychiatry & Human Development

(290 Lo Sjuopms [LE] TR0
-850 090 —89°0)€L0 TLTT 16 198 I¥z 9I< a-sgo EEIN Savs-A 00S L1-1n S9¥‘T  100Yds YSTH BIquIN[O) uostren 1661
(8L0 (880 Sjuapms [9€]
—0L0 L0 —S90)6L0 LLE OT TET LE 9I< d-SgD  Tespdun os1da 8¢S (81-¥1) 691 9GS [00Yds YSTH VSN [e19N05sald 8661
80 (L80 Sjuopms [cel
—6S'0)TL0  —LS0)SLO € L 6 1T < d-Sgd  Tespdun) ININ - (61-SDO'LI 09  100Yds YSIH duel{ °[eJe [oIqey) 00T
(6L0 (S6'0
-190) 1.0 —S8°0) 16°0 L9 vI LT S¢1 61%< 1N
(z80 r6'0 (AT Sjuopms spue| [v€l
—S9°0) ¥L'0  —S8°0) 16°0 0L ¥I  vT S€1  Tt< d-SdD espun -INSA) INIIN 0'8% 91-v1) €T IURISO[OPY  -IoIeN YL ‘[e 0 s1adlind 80T
(sLo (980
—99°0) IL0 -190)9L0 ¥bC 11 101 V€ y<  €@-Sdd
(6L°0 (L80 sjuopnys [eel o0
-690)¥L'0 —+¥9°0)8L0 9ST Ol 68 S¢€ I1I< 0I-d-SdD SOX AIFINSA 9'6S (LI-€1) 8¥1 06§  1Ud0SI[OPY BIQUN[OD  SoWITe[-Bpany]
(8L°0 80 syuopmys [cel e
-690)¥L'0 —6S0)€L0 ¥ST TI 16 €€  €C< d-sddo SOX AIFINSA 9'6S (LI-€1) 841 06  1U99s9[OPY BIQUIN[OD oydewe)
(€60 (T6'0 $JU90s3[0pPE [1cl
—SL'0)98°0 —9L'0) 980 6v ¢l 8§ IL 1¢< d-sdo SO 01-ddI L9 (LI-TD ST OFl PpueUaIp[IYD  PUBHRZIMS ‘839 199V  600C
(TLo ¥6°0
—S¥'0) 650 —6%°0) 080 6c T 0C 8 ¢< Sdadd
#9°0 60 sIayjow [o€]l Te 10
—LE'0) IS0 —S¥'0) 8LO ¢ T T L 91I< a-sdo SO Savs-A1 0001 (81—€D) ¥'91 65 JUISIOpY vsn uops30T 0107
(8L0 (L80
=690 ¥L'0 —99°0)8.0 €8T €I 66 Ly O0I< SdO
(8L°0 (180
=690 ¥L'0 —6S0)TL0O €8T LI 66 €V 6< 1ad
(080 (€80 Sjuapms
“1L°009L0 —T90)€L0 06T 91 T6 Wy VI< d-sdd Jfevpoun AIFINSA 065 (LI-ST) 091 by 100UdSs YSTH [1zelg [6c] amesS 110
(Lo ¥6'0 [8zl
—L¥'0) 650 —S9°0) ¥8°0 ¢ v ¥T 1T TI< SI-A-SdD SOA  SdId-Iepury] 0'8S (91-€D S¥I 88  SJUSISI[OpPY Aueurron ‘e 910d
Lo (060 SIU2ISI[OpE [LT] e
—-L90)TL0  -IL0)€80 TCT O L8 8% 0£< d-sgd SO dDI-ININ 601 (L1-0m) L9€ pue UaIp[Iyy epuBmy Hnodueleq  ¢10¢
(880 (€6'0 Juonedino lozl
—6L°0) %80 —TL0)980 66C 9 9% 9¢ vI< SI-ASHD SOA  SdId-Iepuy] 065 (OI-€D) €¥1 Lgg  puejuonedur Auewron (B2 YosRI  €10C
Lo (60 $JUQ0S9] [zl
-89°0)CL0 ~IL0O)¥80 60F L 6ST LE 0E< d-sdd SOA Savs-A €15 (61-1D Tl C19 -Opeasaulyy Uy ‘Tejo Suex 810
fogroadg Aiapsueg NL NJ dd dL
(Tearayur pie (e8ury)
Q0UIPYUOD % GE) ANTRA JIqeL, 7X7 JoInd JedS  purg  -pueis p[on (%) S[ewo] a3e ueoy (u) w10,  syuedronieq uoned0| sioyiny  Iedx

SOIPN}S PAJIR[S JO SOTSLIBIORIRYY) | d|qe)

pringer

a's



Child Psychiatry & Human Development

JO1I9 pIepuels F§ ‘9AIND YY) JIOpUN BAIR )]V ‘QAIND dNSLIdIORIRYD Junerado JOAII0I 9AIND DY ‘UOTIB[ILIOD 109JJ WOPUEI UONL[ALI0D FY

(ts€T
200 9L0 €00 €80 280°0— -08'L) SSET (9£0-91°0) #T0  (66'€-9S7) 0T'E (6L°0-89°0) +L'0 (68°0—HL'0) €8°0 51001 Y10
L1z
200 9L0 €00 €80 1€0°0 -66'9) 68T (IF0-€1'0) €20 (S6'€-61D) ¥6T (6L0-€9°0)ZL'0 (1670-CL0) ¥8°0 0'€T 87T ¥ a-sdo
S[00) SUTUIAIOS JAYI0 YPIM paredwio))
00Tz
P00 6L0 $00 980 000°1 ~68OSETT (6£0-61'0) LTO  (LTH61T) 90°E (I80-S9°0)+L'0 (98°0-€L0) 080 091 <08 ¢ uoIsIoA 110yS
(6591
€00 9.0 €00 €80 0001 —66°L) LOTT (€€0-120)9T0  (6V'€-€4T) 16T (9L°0-89°0)ZL°0 (S80-LLO) 180  0'€C 8€0°L [1 uoisioa uor|
d-SHD ays Jo odAT,
oner oneI pooy oneI pooy
@Es) 0 dS onv SPPO ONSOUSBIC]  -I[ONI[ PANESON  -I[oNI[ 2ANISOd Ayoyroads fnamsuag  (UERUD)
Q0u9y
QAIND DOY ATRWIWUNG  UONR[DLIOD Y ([EAIS)UT QOUSPYUOD %G6) KOBINOIE I$3) ONSOUSeIp P[00 -BAdId (U) spoalqng () soIpmg s10lqng

sIsA[eue-eiow Jo s)ynsar Arewwung g ajqeL

UQIP[IYO JOJ S[NPIYDS MIIAIUI INSOUSeIp DS/ ‘K10juaAul uoissaidop Jofew jpy ‘MTAINUI OLNRIYIASAOINAU [RUONBUISIUI-TUIAl JNTJA UOISIAQI [JU)-SISBISIP JO UONBOYISSE[O [RUONRUIAUI
0I-aDI “oress uorssaxdop reremsod ySmquipe §qJ7 “oTeds Sunel [[o1ed §y) ‘A10judaur uorssaidop Jooq J(7g ‘UONIPI YIINOJ ‘SIOPIOSIP [JUSW JO [ENULW [BI1)STIE)S PUE ONSOUSEIP AJ- /ST ‘SIUd
-S9[Ope puB UIP[IYD J0J MITAINUI JLNRIYIASdoINau [euOTIRUIUI TUTW §FY-INTA ‘19epuddnl pun -sopurny wi ua3uniQ)s uaydsIyoAsd 19q MITAINUI SAYISNISOUSRIP §JJ(7-12pury ‘d[eds uoissaidap
sa1pms d130[o1wapIda 10J 191U (7-§7) ‘UAIP[IYO 23e [00Yds Ul IUAIYdOZIYos PUR SIOPIOSIP AR J0J A[NPAYIS ST VS-Y QANRIou ann A7 2ANE3aU as[e A ‘@anisod as[e) 4.7 ‘eanisod onny 4 1

(€80 (T6'0
—6L0) 180 —0L'0)¥80 09€T L ITe 9¢ TI< 1ag
Lo (T6'0 Sjuopnys [8¢]
—€L0)SL0 —0L0)¥80 ¥9TT L LIy 9¢ #C< d-sdD SOX SAvS- 6cS (8I—¥1) 991 $OL'T  1004ds YSIH VSN T8 19 8110qoy
fipyroadg  Ananisueg NIL NAd - dd dL
(Tearayur pIe (e8ury)
0UIPYUOD %,G6) N[BA JIQBL 7TXT Jom) o[edS  pullg  -puels p[oD (%) oewo] a3e ueoy (u) w0,  syuedonieq UuonedI0 soyny  Ieox

(ponunuod) | 3jqer

b
)
)
5
et
|9
A
&l



Child Psychiatry & Human Development

Forest plot of sensitivity

Random Effects Meta-Analysis

Forest plot of specificity

Yang [ 0.84[071,082] Yang e 0.72[0.68,0.76]
Betancourt [E—— 0.83[0.71,0.90] Betancourt [ 0.72[067,0.77] H]
Salle L 0.73[0.61,0.83] Salle - 0.76 [0.71,0.80]
Logsdon — i 0.78[0.45,0.94] Logsdon i 051[0.37,0.64]
Aebi e 0.86[0.76,0.82] Aebi b 0.86 [0.75,0.83] _ :
Camacho - 0.73[0.59,0.84] Camacho - 0.74[0.69,0.78] é
Cuijpers [ 091 [0.85,0.94] Cuijpers —— 0.74[0.65,0.82] s
Chabrol i 0.75[0.57,0.87] Chabrol i 0.72[0.55,0.84]
Prescott i 0.79[0.65,0.88] Prescott - 0.74[0.70,0.78]
Garrison [ 0.73[068,0.77] Garrison - 060 (058, 0.62] B
Roberts - 0.84[0.70,0.92] Roberts - 0.75[0.73,0.77]

045 0.70 094 037 0.65 0.93 s

Sensitivity Specificity o ot e Sty
A Sensitivity in the CES-D long version B Specificity in the CES-D long version C SROC curve in the CES-D long version

Forest plot of sensitivity

Random Effects Meta-Analysis

Forest plot of specificity

Pietsch [ 0.86[0.72,0.3] Pietsch - 0.84[0.79,0.88] \ X i

Dolle ' - 0.84[0.65,0.84] Dolle - 059[0.47,0.71] z
5

Rueda-Jaimes —— 0.78[0.64,0.87] Rueda-Jaimes - 0.74[0.69,0.79]

Rueda-Jaimes i 076 [0.61,0.86] Rueda-Jaimes [a—— 0.71[0.66,0.75]

T T T 1 T T T g4 !
061 077 0.94 047 067 0.88
Sensitivity Specificity

D Sensitivity in the CES-D short version

Fig. 3 Predictive accuracy of the type of the CES-D

specificity was 0.74 (95% CI, 0.65 to 0.81), and RE cor-
relation was 1.000. The sSROC AUC was 0.86 (SE=0.04)
and the Q* value was 0.79 (SE=0.04).

Predictive validity of the CES-D compared to other
tools.

The predictive validity of other screening tools com-
pared to the CES-D was assessed for 2,448 children and
adolescents in four studies [29, 30, 34, 38] (Fig. 4). The
prevalence was 23.0%. The sensitivity and specificity
ranged from 0.73 to 0.91 and 0.51 to 0.76, respectively.
In a meta-analysis, the pooled sensitivity was 0.84 (95%
CI, 0.72 to 0.91), pooled specificity was 0.72 (95% CI,
0.63 to 0.79), and RE correlation was 0.031. The sROC
AUC was 0.83 (SE=0.03), and the Q* value was 0.76
(SE=0.02).

For the other tools, the sensitivity and specificity
ranged from 0.72 to 0.91 and 0.59 to 0.81, respectively.
In the meta-analysis, the pooled sensitivity was 0.83 (95%
CI, 0.74 to 0.89), pooled specificity was 0.74 (95% CI,
0.68 to 0.79), and RE correlation was -0.082. The sROC
AUC was 0.83 (SE=0.03), and the Q* value was 0.76
(SE=0.02).

E Specificity in the CES-D short version

F SROC curve in the CES-D short version

Discussion

Compared to other age groups, one of the best preven-
tive interventions for children and adolescents with a high
risk of experiencing crises, such as suicide because of
depression, is to quickly and easily screen for MDD using
reliable tools, thus, enabling early treatment [39]. This
study systematically synthesized and analyzed 14 studies
that reported on the diagnostic accuracy of the CES-D,
a tool widely used to screen for depression in children
and adolescents. This review indicates that the CES-D is
a valuable tool for predicting depression in children and
adolescents.

In this study, the literature search was conducted twice.
The same search terms were used in both searches. A total
of 203 articles was identified in the second search, but no
new articles met the eligibility criteria. The selected 14
studies were published from 1991 to 2018, but 9 studies
were concentrated between 2008 and 2013. Due to the
coronavirus disease (COVID-19) pandemic, children and
adolescents worldwide have not been able to go to school
for the second consecutive year and are studying online
without interacting with their peers. Although depression
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Fig.4 Predictive accuracy of the CES-D versus other tools

in children and adolescents has not emerged as a severe
social issue, it has increased in recent years [40]. There-
fore, the demand for screening tests for depression in chil-
dren and adolescents is relatively high.

Of the 14 studies selected for this review, 11 presented
the CES-D long version, and 3 presented the short version.
The sensitivity of the CES-D in individual studies was in
the range of 0.73-0.91. Nonetheless, the specificity was
0.51-0.86, with some deviations. The meta-analysis showed
that the pooled sensitivity and specificity of the CES-D by
type were similar: long version (0.81, 0.72) and short ver-
sion (0.80, 0.74). The sROC AUC was similar in both the
long (0.83) and short versions (0.86). In the short version of
the CES-D, two 15-item cases and one case each of 10-item
and 3-item were analyzed. The sensitivity of the 15-item
scale was in the range 0.84—0.86, but the specificity range
was 0.59-0.84, showing a difference. The sensitivity of
the 10-item (0.78) and 3-item (0.76) scales was somewhat
lower than that of the 15-item CES-D. However, there was
insufficient evidence to draw any conclusions, as there were
only three studies. In the case of the Geriatric Depression
Scale used for older adults, the short version tends to be
more actively used because of the tool’s convenience [41].
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Specificity

E Specificity in the CES-D short version

F SROC curve in the CES-D short version

Notwithstanding this, the advantages of the short version do
not seem to be significant because there is no time constraint
for children and adolescents to complete the questionnaire. It
is important to note that the 15-item CES-D used in the two
studies referred to a tool developed by Pietsch [26]. How-
ever, even though the number of items is the same in the
short version, the items may differ and must therefore be
confirmed [42].

In four studies, the CES-D and other depression-screening
tools were compared for their predictive validity. Although
the number of studies was insufficient, the CES-D scored
similarly with other depression-screening tools regarding
pooled sensitivity (0.84 vs. 0.83) and pooled specificity (0.72
vs. 0.74). The sSROC AUC and Q* values were also the same
at 0.83 and 0.76, respectively. As for the other depression
tools, the BDI was used in two cases and the rest in only one
case, so a comparative advantage could not be established.
The sensitivity and specificity of the CES-D were 0.73-0.86
and 0.75-0.76, respectively, similar to those of the relatively
widely used BDI at 0.72—0.84 and 0.74-0.81, respectively.
This is in line with the results of existing SRs [14, 15]. The
meta-analysis results for the CES-D alone were not reported,
but the sensitivity of the four tools (BDI, CES-D, etc.) as
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reported by Stockings et al. was 0.80, and their specificity
was 0.78 [14]. Therefore, the CES-D is similar to the BDI
proposed by USPSTF regarding screening accuracy and can
be considered for use in children and adolescents [8].

This review had some limitations. None of the 14 selected
studies showed high risk, but all were observational and not
experimental. RE correlations were all positive, except for
other scales, and there was heterogeneity among the studies.
The specificity of the CES-D was lower than its sensitivity.
However, because the CES-D is a screening tool, a higher
sensitivity may be more valuable than specificity. In Rad-
loff’s version of the CES-D, the recommended cut-off score
for distinguishing the general population from psychiatric
patients was 16; however, the sensitivity and specificity were
not presented in that study [12]. Among the studies included
in this review, there were no similarities found in the cut-off
scores, with two studies [25, 27] indicating a cut-off score
of 30 or higher, five studies [31, 32, 34, 35, 38] showing a
score of 21-24, three studies [30, 36, 37] indicating a score
of 16, and one study [29] indicating a score of 14. Therefore,
this review did not include a subgroup analysis according to
cut-off scores.

Summary

The prevention of depression in children and adolescents
during physical and mental development is a significant pub-
lic health issue. This study aimed to explore the predictive
validity of each CES-D type and the screening utility of the
CES-D in comparison with other tools. Fourteen studies met
the eligibility criteria for inclusion. In 11 studies, the CES-D
long version was measured, and in 3 studies, the predictive
validity of the CES-D short version was measured. As a
result of the meta-analysis, the pooled sensitivity (0.81 and
0.80) and pooled specificity (0.72 and 0.74) of the CES-D by
type were similar. The SROC AUC was 0.83 for the long ver-
sion and 0.86 for the short version. Four studies compared
the CES-D to other tools. The pooled sensitivity (0.84 and
0.83) and specificity (0.72 and 0.74), including the SROC
AUC, were similar at 0.83. The CES-D has shown consistent
moderate predictive validity, with moderate or high accu-
racy in identifying MDD in children and adolescents. The
CES-D can be used, like other depression-screening tools,
such as the BDI, to screen for depression in children and
adolescents. Depression during childhood and adolescence
is strongly associated with recurrent depression in adult-
hood. These findings may help in the early detection and
rapid recognition of depression in children and adolescents
and help them maintain a healthy life through appropriate
treatment.
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