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Abstract

We examine a highly cited randomized controlled trial on dance-movement therapy

with adolescent girls with mild depression and examine its treatment in 14 evidence

reviews andmeta-analyses of dance research.We demonstrate substantial limitations

in the trial which seriously undermine the conclusions reached regarding the effective-

ness of dancemovement therapy in reducing depression.We also show that the dance

research reviews vary substantially in their treatment of the study. Some reviews pro-

vide a positive assessment of the study and take its findings at face value without

critical commentary. Others are critical of the study, identifying significant limitations,

but showing marked differences in Cochrane Risk of Bias assessments. Drawing on

recent criticisms of systematic reviewing and meta-analysis, we consider how reviews

can be so variable and discusswhat is needed to improve the quality of primary studies,

systematic reviews, andmeta-analyses in the field of creative arts and health.

KEYWORDS

adolescent girls, arts and health, dance-movement therapy, depression, meta-analyses, reviews

INTRODUCTION

The field of arts therapy and arts and health research has developed

considerably since the beginning of the century. However, Clift et al.1

evaluate two recent scoping reviews on the arts and health literature

thatwere commissionedby theWorldHealthOrganization (WHO) and

the UK Department for Digital, Culture, Media, and Sport (DCMS).2,3

They document problems associated with a lack of critical evaluation

on the research thatwas included in those reviews. Thepositive conclu-

sions and recommendations drawn from these reviews are called into

question, and Clift et al.1 suggest that
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. . . it is premature to suggest, as the WHO and DCMS

reports do, that the evidence on arts and health pro-

vides a secure foundation on which to develop social

and health policy. In moving research and practice

forward in future, the field must rely on rigorous sys-

tematic reviews involving careful quality assessment of

both quantitative and qualitative studies. (p. 13)

Guided by this view, we planned to undertake a systematic review

of controlled studies of creative arts activities/arts therapy for chil-

dren and young people experiencing mental health problems based
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on earlier pilot studies in Salzburg.4–6 However, our preparatory work

revealed some concerns. The first regarded the quality of the published

research on the effects of arts programs and therapy for young peo-

ple with mental health challenges, and the second was a lack of critical

evaluation in recent reviews of this literature.

Quality of primary trials, systematic reviews, and
meta-analyses

In addition to placing our work in the context of research on creative

arts and health, we also draw onmethodological guidelines and critical

discussions ofmedicine and healthcare research and evidence reviews.

The last 40 years have seen considerable growth of guidance for the

conduct and reporting of controlled trials (CONSORT7–9), assessments

of risks of bias in trials,10 the development of the Cochrane Risk of Bias

(RoB) tool,11–13 and the reporting andevaluationof systematic reviews

andmeta-analyses (PRISMA,14,15 AMSTAR-216,17).

Systematic reviews and meta-analyses are widely considered as

being at the top of most models of evidence hierarchies18 and meta-

analyses have even been characterized as providing the platinum

standard in the synthesizing of evidence.19 However, reservations

have been expressed about the principles and practice of systematic

reviews and meta-analysis and their weaknesses in their execution.

MacLure,20 for example, presents a critique of the systematic reviews

on educational topics that were conducted and supported by the

EPPI-Centre at the University of London over the period of 2002–

2004. In health research, Greenhalgh et al.21 are critical of the view

that systematic reviews are necessarily superior to narrative reviews.

Ioannidis22 argues that most systematic reviews and meta-analyses

are “unnecessary,misleading, and/or conflicted” (p. 468).Møller et al.23

argue thatmost systematic reviews andmeta-analyses are “focused on

unimportant questions. . . redundant and unnecessary. . . flawed beyond

repair. . .only about 3% of them [were] well done and clinically useful”

(p. 520).

Moreover, Eysenck24,25 argues that the data summarized in meta-

analyses should be homogeneous—that is, patients, treatments, and

outcomesmust be similar or at least comparable, and studies should be

methodologically sound. Yet, often there is evidence of heterogeneity

whereby reviewers are adding apples to oranges and including studies

of variable methodological quality. Reservations have continued ever

since despite attempts to tackle these early criticisms.26,27 Stegenga19

argues that meta-analysis is more subjective than generally claimed,

given “the numerous decisions that must be made when designing and

performing a meta-analysis” (p. 505). These concerns will be explored

further in our discussion.

Previous critiques of art therapy randomized control
trials and their treatment in evidence reviews

In a previous paper,28 we found substantial limitations in a randomized

control trial (RCT) of art therapy for adolescent girls with internaliz-

ing or externalizing problems29 and a lack of critical evaluation in three

systematic reviewswhich included it. In a secondpaper,30 we identified

significant problems with an RCT of music therapy for children with

anxiety disorders31 and found that two systematic reviews and two

meta-analyses took the findings from this trial at face value with little

critical evaluation.

In this paper, we repeat and extend this analysis, starting with an

RCT reported by Jeong et al.,32 on the effects of dance movement

therapy (DMT) on depression in adolescent girls in South Korea and

examine its treatment in subsequent evidence reviews.

Our objectives are:

∙ To provide a nonevaluative account of the methods, findings, and

limitations of the Jeong et al. trial32 as presented by the authors.

∙ To offer a robust critique of the Jeong et al. trial32 and identify

substantial concerns.

∙ To examine the treatment of the Jeong et al. research32 in 14

evidence reviews which focus on evaluations of DMT and dance

research.

∙ To discuss our findings in light of recent criticisms of systematic

reviewing and meta-analysis and offer recommendations for future

research and reviewing.

METHODS

A protocol33 was developed for a systematic review of controlled

studies on creative arts interventions for children and young people

experiencing challenges to their mental health. Seven databases were

systematically searched, and two members of the team (K.G.-H. and

S.C.) independently screened abstracts for relevance. Full-text papers

were obtained and organized alphabetically by A.K.S.-W. and the first

author for a further assessment of study relevance for the systematic

review. In addition, the citation function of Google Scholar was used

to identify relevant subsequent publications referring to the papers

identified from our primary search. Google Scholar searches served a

valuable function in identifying further evidence reviews of relevance

to our focus on arts interventions for children and young people. This

paper focuses on a specific RCT on DMT to address mild depression

in adolescent girls32 and how that RCT is treated in subsequent evi-

dence reviews identified through the use of Google Scholar. This RCT

was identified through our search strategy for the systematic review

referred to above.33

A nonevaluative summary of the Jeong et al. RCT32 will be fol-

lowed by a careful analysis of the design and methods of the study,

the procedures for assessing the participants, the description of the

intervention and the quality of the analysis and reporting of findings,

and the credibility of conclusions drawn. This will be guided by stan-

dards for the conduct and reporting of trials that were in place prior to

the date of the study,10 as well as the continued development of these

standards.7–9,11–13 Fourteen dance-focused evidence reviews will be

evaluated with reference to established standards for the design and

conductof systematic reviews (PRISMAandpreregistration14), and the

AMSTAR-2 checklist will be used to asses review quality.17
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RESULTS

A Google Scholar search (November 24, 2022) showed that the Jeong

et al. RCT32 had been cited 386 times in further publications and was

included in 25 evidence reviews published in peer-reviewed journals

between 2011 and 2022. These reviews vary in the character of inter-

ventions they consider: 14 reviews focus on dance activities, including

DMT; seven concern exercise/physical activity and so consider the

DMT intervention in the Jeong et al. trial32 as a form of exercise; and

four address a wide range of psychological treatments and therapies,

including creative arts therapies. In this paper, we limit our attention to

the treatment of the Jeong et al.32 research in dance-focused research

reviews. This is justified given our interest in a broad range of creative

arts interventions, including arts therapies for children and young

people.

Jeong et al.: A nonevaluative summary

Jeong et al.32 identified 40 girls (mean age was 16 years) in a single

school in South Korea, with “mild depression” based on the Beck

Depression Inventory (BDI)34 and further assessments. The girls

were randomly allocated to 12 weeks of DMT (n = 20) or a waiting

control (n = 20). Sessions of 45 min took place three times per week,

so the girls experienced 36 sessions and a total of 27 h of DMT. As a

measure of psychological distress, Jeong et al.32 used the Symptom

Checklist-90-Revision (SCL-90-R)35 at baseline and after 12 weeks.

This consists of 90 questions giving rise to nine subscales (one of

which is depression) and three summary indices. In addition, plasma

concentrations of cortisol, serotonin, and dopamine were assayed

before and after the study. Repeated measures ANOVA revealed

significant time × group interactions for all subscale and global scores

on the SCL-90-R, indicating improved scores in the DMT group com-

pared with the control. Plasma serotonin concentration increased,

and dopamine concentration decreased in the DMT group, but no

changes were found for cortisol. The authors conclude that their data

“suggest that DMT has relaxation effects, stabilizes the sympathetic

nervous system, and may be beneficial in improving the symptoms of

mild depression.” They acknowledge, however, that their study was

preliminary, had a small sample size, and lacked an equivalent exercise

control group to estimate a possible expectation effect.

Jeong et al.: A robust critique

There are serious limitationswith the Jeonget al.32 research andpaper,

few of which are acknowledged in the reviews we consider below. We

have concerns about the lack of a clear rationale for the study based on

an appropriate theoretical perspective and evidence review. For exam-

ple, the authors offer no review of existing evidence that regular dance

(or physical activity or exercise) can lead to a reduction in depression

(see Refs. 36 and 37) or modulate neurotransmitter and endocrine lev-

els. Also, no reference is made to CONSORT guidelines for reporting

RCTs, nor is aCONSORTchecklist or flowdiagramprovideddespite the

publicationof the firstCONSORTstatement in 199638—9years before

this study.More importantly, the study has five seriousmethodological

limitations, which we identify in detail.

Uncertainty regarding the “depressed” status of the
girls taking part

It is not clear how the authors determined that the girls were “mildly”

depressed, norwhether theywere all in the “mild” category orwhether

they were “at least” mildly depressed, with some experiencing more

serious issues. A sample of 300 girls in a middle school in Iksan, South

Korea completed the BDI, and 112 girls “with higher depression scores

were selected as possible subjects.” However, the scores on the BDI

for this sample of 112 girls are not reported and no cutoff points for

mild depression are given. A further selection of 75 girls was then fol-

lowed based on six criteria, including: “no past or present diagnosis of

psychiatric or internal illnesses” and “not using prescriptionmedication

or any other therapeutic treatment for depression.”Wewonder, there-

fore, inwhat sense the 75 girls selected at this stagewere “depressed”?

However, in a further step of sample selection, “potential subjects

underwent a pre-treatment assessment of symptoms over four weeks

to confirm a diagnosis [our emphasis] of depression” (p. 1714). The

nature of this further assessment is not described, but it resulted in the

exclusion of 24 girls “because they could not be diagnosed as having

symptoms of depression.” Of the 51 girls regarded as depressed at this

stage, 40were randomly selected and then randomly assigned to either

DMT or awaiting list control. In the assessment of the outcomes of the

trial, no data from the BDI are reported, but instead, use is made of the

SCL-90-R scales.

Inadequate account of the randomization process

Jeong et al.32 state that the girls were randomly assigned to the

treatment and control groups “by a secretary who was blind to the

experimental procedure” and no details are provided of the method

employed. In terms of the criteria specified in the guide for the

Cochrane RoB tool,12,13 the description of the process should indicate,

at a minimum, that randomization was done and in such a way that it

was concealed from the research team. Group differences in SCL-90-R

scores apparent at baseline were not tested for statistical significance

by Jeong et al.32 but may be compatible with randomization. A bene-

fit of the doubt judgment would be that the trial had a low risk of bias

due to problems with randomization, or to be more cautious, that this

is unclear. The operation of bias, however, would almost certainly be in

the direction of enhancing the treatment effect.

Problems with the control condition

The girls in this studywere attending a single school, and consequently,

those assigned to the control group would have been aware that girls

in the DMT group were participating in dance activities three times

a week over 12 weeks. The potential for “demoralized resentment”
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among the control group cannot be discounted. Cunningham et al.39

suggest, for example, that “waiting list control designs in psychological

and behavioral intervention research may artificially inflate interven-

tion effect estimates.”Weisz et al.40 in amajor reviewof five decades of

research on youth psychotherapies also point out that waitlist controls

tend to inflate the treatment effect of psychotherapies and that “usual

caremay be a particularly rigorous standard of comparison” (p. 94).

Jeong et al.32 acknowledge that a limitation of their study is the lack

of an active control condition to take account of a possible expecta-

tion effect. In their discussion, they suggest that “an equivalent exercise

control group” would have been appropriate, but they offer no expla-

nation for why they did not employ one. If the girls had been given

a form of psychiatric assessment which indicated that treatment was

needed, then all participants in the trial should have been offered stan-

dard medical treatment, with DMT as an adjunct therapy. The control

group, in other words, would have received treatment as usual, which

is the generally recommended approach for medical trials of a new

intervention.40

Limited details of the administration, scoring, and
interpretation of the SCL-90-R

The authors state that all participants “completed a self-report inven-

tory of emotional distress, the Symptom Check List-90-Revision

(SCL-90-R)” which has nine subscales and three summary indices.

However, it is not clear whether this was part of the preassessment

referred to above or if participants completed the questionnaire once

they were identified as showing symptoms of depression. It is also

not explicitly stated whether the SCL-90-R was completed prior to

randomization. Jeong et al.32 go on to say that “the raw scores on the

SCL-90-R have been converted to standard T scores and normalized to

the non-patient population of Korea” (p. 1714). However, no source is

provided for the Korean norms.

Themanual of theSCL-90-R, andother sourcesmake clear, however,

that rawscores for subscales canbe transformed intoT-scores for clini-

cal use41,42 with amean of 50 and standard deviation of 10. Results for

the nine subscales and three summary indices derived from the SCL-

90-R are reported by Jeong et al.32 in their Table 2 (p. 1716). All mean

values reported for the DMT and control group at baseline are close to

the population mean of 50 (range 43–57). The depression mean score

for the DMT group is 51.8 and 43.6 for the control group. These mean

scores are, respectively, just above and clearly below the standardized

population mean, and neither suggest that the girls were depressed.

In addition, it is striking that mean values for all the subscales are

similar, suggesting that if the girls were “depressed” at baseline, they

were also affected by somatic symptoms and were anxious, obsessive-

compulsive, interpersonally sensitive, hostile, phobic, paranoid, and

psychotic. Themean global severity index, based on a sumof responses

to all items in the questionnaire, is reported as 51.3 for the DMT group

and 44.5 for the control group at baseline. Again, in the absence of a

clinical cutoff value, there is no evidence that the girls in the studywere

sufficiently distressed to warrant a therapeutic intervention.

Lack of detail regarding the assessment of cortisol,
serotonin, and dopamine

Jeong et al.32 give no information on how, andmore importantly, when,

blood samples were taken to assess levels of cortisol, serotonin, and

dopamine. Timing is especially crucial with respect to cortisol levels

as this hormone has a marked diurnal cycle.43 Levels of neurotrans-

mitters and cortisol are also likely to be sensitive to factors, such as

exercise, diet, consumption of coffee, and experience of stress, prior

to assessment.44 This lack of detail is particularly damaging to the sci-

entific credibility of the Jeong et al. trial,32 as it renders their work

nonreplicable. In addition, Jeong et al.32 do not state explicitly that the

researchers gathering and analyzing serum samples for neurohormone

concentrations were blind to treatment condition.

The results for the assaying of serotonin, dopamine, and cortisol are

not presented in table form, but rather as three graphs (fig. 1, p. 1718).

Fromthese, it is possible todiscern thequantificationof concentrations

of eachmolecule and theirmean values, but the vertical lines above and

below the means are large, overlapping, and are not explained—they

may represent confidence intervals, standard deviations, or standard

errors. Significant group × time interactions are claimed for serotonin

and dopamine, but no such interaction is said to emerge for cortisol

even though the graph shows that cortisol increased in the control

group and slightly declined in theDMTgroup. In the absence of directly

reported data, it is difficult to judge the validity of the analysis reported

and thus the conclusions drawn. In addition, no attempt is made to

explain why serotonin increased, but dopamine decreased, and why

cortisol remained unchanged. There is no explanation offered as to

how these changes relate to the (suggested) activity of the sympa-

thetic nervous system or to changes in SCL-90-R scores. Jeong et al.32

presumably mean that dance leads to a shift in autonomic tone—the

balance between the actions of the sympathetic and parasympa-

thetic autonomic nervous systems45—but they do not provide further

details.

Treatment of Jeong et al. in subsequent
dance-focused reviews

As noted earlier, the Jeong et al.32 trial is included in 25 evidence

reviews published between 2011 and 2022. Of relevance to this paper

are reviews which focus on dance and DMT programs, and excluded

fromconsideration are reviews that focus onphysical activity and exer-

cise (see, e.g., Pascoe et al.36,37). Evidence reviews come in a variety of

forms,46 and we have not limited the character of dance reviews con-

sidered, taking only their reference to the Jeong et al. paper32 as a basis

for inclusion in this paper.

An overall assessment of review quality was undertaken (see

Table 1)2 based on whether the review was registered in PROSPERO

or COCHRANE, whether PRISMA guidelines were followed in the

conduct of the review, and whether AMSTAR-2 criteria were met.

In Table 1, Green = yes, Yellow = partially met, and Red = no.20

Reviews are ordered from left to right by quality. Four reviews present
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TABLE 1 Fourteen dance-focused evidence reviews that include Jeong et al.32—Preregistration, PRISMA, and AMSTAR-2 ratings.

Author

Koch

et al.47
Koch

et al.48

Meek-

ums

et al.49
Karkou

et al.50
Strassel

et al.51
Kiepe

et al.52
Millman

et al.53
Tao

et al.54
Mala

et al.55

Calçada

and

Gilham56

Grudzi-

ńska and

Izdebski57

Lopez-

Nieves

and Jako-

bsche58
Lossing

et al.59
Lykesas

et al.60

Character of

review

Meta-

analysis

Meta-

analysis

Coch-

rane

review

Meta--

analyses

Syste-

matic

review

Syste-

matic

review

Syste-

matic

review

Syste-

matic

review

Scoping

review

Scoping

review

Evid-

ence

review

Evid-

ence

review

Evid-

ence

review

Evid-

ence

review

PROSPERO (P),

Cochrane

(C), or an

update (Up)

No Up C Up No No No P N/A N/A N/A N/A N/A N/A

PRISMA

guidelines

referenced

No No No Yes No No Yes Yes N/A Yes N/A N/A N/A N/A

PRISMA style

diagram

No Yes Yes Yes Yes Yes Yes Yes No Yes No No No No

1. Research

questions

and inclusion

criteria

include PICO

2. Statement

that methods

were

established

prior to

review*

3. Explains

selection of

study

designs for

inclusion

4. Comprehen-

sive

literature

search

strategy*

5. Study

selection in

duplicate

6. Data

extraction in

duplicate

7. Lists

excluded

studies and

justifies

exclusions*

8. Describes

included

studies in

adequate

detail

9. Assesses risk

of bias (RoB)*

10. Sources of

funding for

the studies

included

11.Meta-

analysis uses

appropriate

methods*

(Continues)
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TABLE 1 (Continued)

Author

Koch

et al.47
Koch

et al.48

Meek-

ums

et al.49
Karkou

et al.50
Strassel

et al.51
Kiepe

et al.52
Millman

et al.53
Tao

et al.54
Mala

et al.55

Calçada

and

Gilham56

Grudzi-

ńska and

Izdebski57

Lopez-

Nieves

and Jako-

bsche58
Lossing

et al.59
Lykesas

et al.60

12.Meta-

analysis

assesses the

impact of

RoB in

studies

13. Accounts

for RoB

when

interpreting

the results*

14. Provides a

satisfactory

account of

heterogene-

ity

15.

Quantitative

synthesis

investigates

publication

bias*

16. Conflicts of

interest,

including any

funding

Critical flaws

and quality

assessment

0

High

0

High

0

High

1

High

2

Mid

2

Mid

3

Low

1

High

3

Low

3

Low

3

Low

4

Low

4

Low

3

Low

Notes: *= Items in AMSTAR-2 that can “critically affect the validity of a review and its conclusions.”17 Green (gray in print)= yes, Yellow (light gray in print)= partial yes,
Red (dark gray in print)= no,White= not applicable.
Abbreviations: AMSTAR-2, A MeaSurement Tool to Assess systematic Reviews 2; PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses;
PROSPERO, International Prospective Register of Systematic Reviews; RoB, Risk of Bias.

TABLE 2 Cochrane RoB assessments of Jeong et al.32 in threemeta-analyses and one systematic review.

RoB criteria (Higgins et al.11) Koch et al.47 Meekums et al.49 Karkou et al.50 Tao et al.54

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)

Blinding of outcome assessment (detection bias)

Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias

Overall assessment of bias (and direction)

Note: Green (gray in print)= low risk, Yellow (light gray in print)= unclear risk, Red (dark gray in print)= high risk,White= no rating.

Abbreviation: RoB, Risk of Bias.

a meta-analysis,47–50 four reviews are systematic,51–54 two are scop-

ing reviews,55,56 and the remaining four are described by the authors

as reviews.57–60

One review protocol was registered in Cochrane,49,61 and only

one protocol in PROSPERO.54 Two reviews served to update pre-

vious reviews.48,50 Four systematic reviews were not preregistered

in PROSPERO.47,51–53 Two scoping reviews55,56 and a further four

evidence reviews57–60 were not eligible for registration in PROS-

PERO. One meta-analysis,50 two systematic reviews,53,54 and one

scoping review56 referred to PRISMA guidelines, but four further

reviews48,49,51,52 did include a PRISMA-style flow diagram of progress

in the review.
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AMSTAR-217 is a screening tool for assessing the quality of sys-

tematic reviews and meta-analyses. Detailed guidance is provided for

judging reviews against 11 criteria for systematic reviews and a further

five criteria for meta-analyses. Seven of these criteria are regarded by

the developers of AMSTAR-2 as “critical” to the quality of a review.

AMSTAR-2wasapplied to all the reviews in the interests of consistency

and to highlight the strengths and limitations of each review. Assess-

ments were made by SC and independently moderated by KGH with

any disagreements resolved in discussion. Overall quality was judged

by the number of critical criteria that each of the reviews failed to

meet: high (0–1 not met), mid (2 not met), and low (3+ not met). The

four meta-analysis papers and one systematic review were judged to

be high in quality, two systematic reviews received amid-quality rating,

and the remaining seven reviews were rated as low in quality.

The seven low-quality reviews do notmeet the standards of system-

atic reviews and will be considered briefly. Grudzińska and Izdebski57

are inaccurate in their description of the Jeong et al. study32 and offer

no critical comments. Mala et al.55 describe Jeong et al.32 as one of

the two “strongest studies of D/MT for clientswith depression” in their

review but take the Jeong et al.32 findings at face value. Calçada and

Gilham,56 Lossing et al.,59 and Lykesas et al.60 provide a descriptive

account of Jeong et al.32 but no critical analysis. Millman et al.53 take

the Jeong et al.32 findings at face value but do express skepticism over

the idea that changes in neurotransmitter concentrations explain the

claimed effects of DMT on depression as “they did not report correla-

tions between these changes” (p. 30). Lopez-Nieves and Jakobsche58

accurately summarize the Jeong et al. study32 and go beyond Mill-

man et al.53 in pointing out that direct correlations cannot be drawn

between blood serotonin and dopamine levels and effects in the brain

because neither serotonin nor dopamine synthesized in the body can

cross the blood–brain barrier.

Two mid-quality evidence reviews were conducted systematically

and are an improvement on the seven low-quality reviews, but they

contain errors in their treatment of the Jeong et al.32 trial. Kiepe

et al.52 refer to “a decrease of symptoms anddisease severity,”whereas

Jeong et al.32 describe the girls in their study as experiencing “mild

depression.” However, Kiepe et al.52 identify two strengths—the use of

validated questionnaires (the BDI and the SCL-90-R scales) and objec-

tive biological markers (although they offer no commentary on the

meaning and limitations of these measures). They also identify two

weaknesses—a limited description of the DMT program and a lack of

formal testing of differences between the dance and control group at

baseline. Kiepe et al.52 are correct in their comment on baseline dif-

ferences, but Jeong et al.32 report that a repeated measures ANOVA

showednomaineffect for group for the threeglobal scoreprofiles from

the SCL-90-R.

Strassel et al.51 consider both earlier reviews on dance therapy and

RCTs (including Jeong et al.32). Trials were assessed using the Jadad

scale,62 which rates the quality of RCTs on a scale of 0–5, with scores

above three indicating a well-designed trial. Criteria include whether

the study was randomized, double-blinded, and described dropouts.

Strassel et al.51 acknowledge that the Jadad scale61 is of limited value

for studies of creative arts therapies as blinding is not possible. None

of the 18 trials included in the review achieved a score above three,

and Jeong et al.32 was rated at two with randomization described but

not appropriately conducted, and dropouts described but insufficient

detail given (see tab. 9, p. 58). The reference to dropouts is inaccurate,

however, as there was no reported attrition. Nevertheless, the study is

said to show that “negative psychological symptoms improved signifi-

cantly in experimental groupbut not in the control group” (p. 56). There

is no mention of the physiological assessments and no further critical

commentary in the text.

We now turn to the five systematic reviews/meta-analyses which

were competently conducted according to AMSTAR-2 criteria. Tao

et al.54 in themost recent systematic review give a descriptive account

of themethods and findings of the Jeong et al. study.32 Critical scrutiny

of all the included research studies is undertaken using the Cochrane

RoB Tool.19 Most risk ratings for Jeong et al.32 are “unclear” or a

“high risk” rating is given for nonblinding of participants and person-

nel, which is inevitable in creative arts intervention trials. Surprisingly,

Tao et al.54 make no reference to the earliermeta-analyses reported by

Koch et al.,47,48 Meekums et al.,49 or Karkou et al.50

Koch et al.47 provide a detailed review of research evidence from

23 primary trials on the psychological outcomes of DMT and dance

activities for diverse participants. No formal quality screening was

used, but an assessment was made of the included studies in terms

of specified aims and objectives, descriptions of participants, specifi-

cation of inclusion and exclusion criteria, randomization, description

of the intervention, reporting of baseline data, and the nonblinding of

participants. Overall, Koch et al.47 are content that “all of the included

studies offered a quite satisfactory degree of methodological quality”

but they accept that studies did vary in quality “especially with regard

to randomization, blinding strategy, and the analysis of baseline differ-

ences” (p. 57). The latter issue is relevant to the Jeong et al. study32 as

Koch et al.47 exclude Jeong et al.32 from the reported meta-analyses

for clinical outcomes, depression, and anxiety because of apparent

pretest differences on these variables. Nevertheless, the Jeong et al.

findings32 are included in analyses of change scores, which support the

view that DMT positively affects psychological outcomes. Little criti-

cism is offered of the Jeong et al.32 research in the Koch et al. review47

apart from identifying a lack of attention to pretest differences on

some of the variables they assess. Such differences are not necessarily

a source of bias in RCTs if baseline values are used as a covariate or if

main effects and group × time interaction effects are carefully consid-

ered. As previously noted, ANOVA showed no significant main effects

for group for the psychological distress scores between the DMT and

waiting control groups.

Koch et al.48 report an update of an earlier review and meta-

analysis.47 They do not consider the Jeong et al. study32 in detail as it

was included in their earlier review. Nevertheless, in the introduction

to this review, they describe the Jeong et al. study32 as “a high-

quality primary trial” and selectively cite the results for dopamine and

serotoninwithoutmentioning the findings for psychological symptoms.

In a meticulous Cochrane review, Meekums et al.49 focus on con-

trolled trials which examined “the effects of DMT for depression

with or without standard care” in comparison to a range of control
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conditions. Jeong et al.32 is one of only three studies included in the

review. In marked contrast to Koch et al.,48 Meekums et al.49 describe

the Jeong et al. trial32 as having “very low methodological quality”

(p. 23) and identify multiple problems. They note that it is unclear why

theBDIwasused initially to identify participants, but thenwasdropped

and results from the SCL-90-R are reported. They also point out that

the SCL-90-R scores on the depression subscale were higher at base-

line for theDMTgroup than the control group.Meekums et al.49 assess

risks of bias in the Jeong et al. trial32 using the Cochrane RoB scale11

and give high ratings of risk for problems with randomization and allo-

cation concealment, lack of blinding of participants and therapists, and

lack of blinding in outcome assessments.

Karkou et al.50 build upon the Meekums et al.49 Cochrane review

by considering observational DMT studies in addition to RCTs. Karkou

et al.50 accurately report the psychological outcomemeasures used by

Jeong et al.32 in their Table 2 of study characteristics (p. 11) but offer

no commentary on these measures and their limitations. As the focus

of the systematic review is depression, no discussion is given of the

findings for neurotransmitters and their potential relevance for under-

standing the psychological impact of dance. As in the Meekum et al.49

review, the RCTs included were assessed for risk of bias using the

Cochrane criteria,11 and Jeong et al.32 is again judged to beof “very low

methodological quality” (p. 17) due to “high risk of bias” from problems

with randomization, allocation concealment and blinding of outcome

assessment, and unclear bias linked to incomplete outcome data. The

only difference from Meekums et al.49 is that “blinding of participants

and personnel” was omitted from the assessments of bias, as blinding

is not possible in studies of therapeutic interventions. However, the

unavoidability of blinding does notmean that a study is no longer at risk

of bias, especially due to participant expectation and social desirability

effects.

Table 2 compares the Cochrane RoB assessments11 of the Jeong

et al.32 trial in four high-quality reviews. For Koch et al.,47 the risk of

bias assessments given here are judgments we have made based on

the discussion in their text. No formal risk of bias assessment was per-

formed and their rationale for not doing so is given. The variations in

judgments are striking, indicating little overall consensus.

For each of these reviews, the Cochrane RoB criteria are applied

globally to the studies considered. This is incorrect according to cur-

rent Cochrane standards, as the developers of the current RoB2 tool

are explicit that assessments for some criteria need to be made specif-

ically for each outcome measure.13 In the Jeong et al. study,32 for

example, there is clearly a risk of bias with the SCL-90-R scales both

with respect to the lackof blindingof participants andpersonnel aswell

as the lack of blinding in outcome assessment.On the other hand, there

may be little or no risk of bias for the assaying of neurohormones.

DISCUSSION

This paper has taken a critical look at a target RCT on DMT for adoles-

cent girls with mild depression32 and examined the assessment of this

study in 14 subsequent evidence reviews/systematic reviews/meta-

analyses of dance research. This is the third paper following this

methodology.28,30 We acknowledge that some of the reviews consid-

ered are not strictly “systematic”—but it is instructive to look at all of

them critically, applying current standards for systematic reviews.16,17

Seven of the reviews53,55–60 were rated as low in quality and two

as mid-quality.51,52 However, five reviews47–50,54 are of high quality

judged by the AMSTAR-2 criteria.17 Even so, there are marked con-

trasts among these careful reviews in their assessments of the Jeong

et al. trial.32 Koch et al.,47,48 for example, describe the Jeong et al.

study32 as “a high-quality primary trial,” whereasMeekums et al.49 and

Karkou et al.50 describe the methodological quality of the Jeong et al.

trial32 as very lowandcompromisedbyhigh levels of bias. Taoet al.,54 in

contrast, suggest that most risks of bias are unclear. Four high-quality

reviews vary considerably in their ratings of the Jeong et al. trial32

using the Cochrane RoB tool.

Our study adds to the critical literature on systematic reviews and

meta-analyses22,63 and raises four important questions:

Why so many reviews?

In this paper, we have considered 14 reviews which include Jeong

et al.32 and focus on DMT and dance. However, as we noted earlier, 11

of the reviews focused on physical activity and exercise (e.g., Ref. 36)

or a wider range of psychological therapies (e.g., Ref. 40), and included

Jeong et al.32 There are some obvious answers as to why there should

be so many reviews. The reviews cover a period of 12 years from 2011

to 2022, and new research has appeared to warrant a new review. Fur-

thermore, each review is concerned with a different specific research

question somay cover a different body of literature. The clearest justi-

fication for repeated reviews is provided by the sequence of papers by

a common core of authors, starting with a scoping review,55 proceed-

ing to a Cochrane protocol,61 then to a Cochrane Review,49 and finally

to a wider-ranging systematic reviewwith somemeta-analysis.50

A further factor worth noting is several recent reviews appear to

have been conducted without awareness of previous reviews. This is

true for Grudzińska and Izdebski,57 Lopez-Nieves and Jakobsche,58

Lykesas et al.,60 and Tao et al.,54 all of which fail to reference even

the major Cochrane Review by Meekums et al.49 As Siontis and

Ioannides63 note:

Most systematic reviews are never registered despite

the availability of platforms for prospective registra-

tion such as PROSPERO. Thus, many teams working

on the same topic concurrently may have no knowl-

edge of each other’s work-in-progress. However, even

when potentially overlapping systematic reviews are

published without temporal proximity to each other,

authors commonly do not even acknowledge the exis-

tence of prior systematic reviews. (p. 2)

Nevertheless, there are more reviews than appear warranted by

the size and quality of the corpus of original studies on DMT and
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dance.22,23 It is especially clear that the Jeong et al. trial32 has been

reviewed repeatedly since it appeared and only rarely have substantial

limitations of the study been recognized.

Why are reviews so variable in quality?

Not all the reviews are “systematic” as is currently understood and

some may be less rigorous as a result. The date of publication does

not appear to be a factor, as the earliest reviews51,52 are satisfactorily

conducted. Increasingly, we might expect to see that even scoping or

narrative reviews would provide clear details of their search strategy

and ensure that selection and data extraction are conducted by at least

two reviewers independently. It is surprising to see that some recent

reviews56–58 and even systematic reviews52,53 do notmeet these stan-

dards. A further factor may be a limited range of expertise among

the team of authors of reviews which, in addition to subject special-

ists, should include experts in trial design, statistics, and quantitative

synthesis.

Why do the meticulous reviews vary in their RoB
assessments?

Table 2 demonstrates that even among the most meticulous of sys-

tematic reviews and meta-analyses, there is considerable variation

in the assessments of risks of bias for the Jeong et al. trial.32 This

is the case even though the authors of these four reviews state

that study selection, data extraction, and bias assessments were con-

ducted independently by two reviewers with moderation in the event

of disagreement. The variations may indicate one or more of the

following:

∙ The guidance that accompanies the Cochrane RoB Tool employed in

the reviews is not sufficiently clear.13

∙ The guidance is clear, but the reviewers have not been thoroughly

trained in using the tool.13

∙ Risk of bias assessments are unavoidably subjective.19

These reflections are vindicated by the considerations that resulted

in the revision of the original Cochrane RoB Tool (used in several of the

reviews considered here) to produce a second version (RoB-2). Sterne

et al.13 note:

After nearly a decade of experience of using the RoB

tool, potential improvements have been identified. A

formal evaluation found some bias domains to be con-

fusing at times, with assessment of bias due to incom-

plete outcome data and selective reporting of out-

comes causing particular difficulties and confusion over

whether studies that were not blinded should automat-

ically be considered to be at high risk of bias. More

guidance on incorporating risk-of-bias assessments into

meta-analyses and review conclusions is also needed. A

review of comments and user practice found that both

Cochrane and non-Cochrane systematic reviews often

implemented the RoB tool in non-standard ways. Few

trials are assessed as at low risk of bias, and judgments

of unclear risk of bias are common. Empirical stud-

ies have found only moderate reliability of risk-of-bias

judgments. (p. 1)

Our findings demonstrate that considerable care is needed in sys-

tematic reviews in the process of bias assessment but also that each

reader must make their own judgments on the studies included in

reviews and the conclusions reached.

Why are the reviews so uncritical of the Jeong et al.
trial?

This is themost important question to address, and it goes to the heart

of our critique of original research and evidence reviews in the field

of creative arts therapies and arts activities and health.28,30,64,65 The

question can be applied to all the reviews we consider. In the poorer

reviews, it is difficult not to draw the conclusion that the authors were

lax in summarizing the findings of the study or simply took on trust the

conclusions reached by Jeong et al.32 The well-conducted systematic

reviews are more careful in their evaluation of the Jeong et al. study32

but are guided by quality scales (e.g., the Jadad scale62 in Strassel

et al.51) and the Cochrane RoB tool. None of the reviews we consider

offer a more radical critique and question the “mild depression” label

applied to the girls, the lack of reference to clinical cutoff points and

minimal clinically important change scores, the conduct of the study in

one school with the use of a waiting list control, and the lack of details

on the assaying of neurohormones.

An important factor here, we believe, is that the increasingly stan-

dardizedprocedures for theappropriate conductof systematic reviews

and meta-analysis, and the use of the Cochrane RoB Tool,11–13 appear

to direct reviewers’ attention toward design issues and render them

blind to other aspects of primary studies which require scrutiny.

Our findings are in line with the critiques offered byMacLure20 and

Greenhalgh et al.21 MacLure20 offers a trenchant analysis of the diffi-

culties associated with systematic reviewmethodology and the way in

which it disciplines both reading and writing within tight constraints.

The approach, she claims:

“. . . degrades the status of reading and writing as schol-

arly activities tend to result in reviews with limited

capacity to inform policy or practice and constitutes

a threat to quality and critiques in scholarship and

research” (p. 393).

A similar point is made by Greenhalgh et al.21 in questioning the

widespread assumption that systematic reviews are superior to narra-

tive reviews. Narrative reviews, they argue, are concerned to present
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“an authoritative argument based on informed wisdom that is con-

vincing to an audience of fellow experts” (p. 3). This perspective is

relevant to the best of the systematic reviews and meta-analyses on

dance therapy research considered here,47–50 which provide interest-

ing and insightful introductions on the development and practice of

dance therapy and elucidate the theoretical mechanisms that account

for how dancemay achieve therapeutic change.

CONCLUSIONS

There are limitations to the work we report here.We have only under-

taken an analysis of one target paper by Jeong et al.32 and considered

theway it is treated in 14 reviews/meta-analyses. However, two earlier

papers28,30 have revealed the same concerns, and our work, therefore,

leads to the following recommendations:

∙ Further studies following the innovative method demonstrated in

this and previous papers28,30 are needed to assess the accuracy and

credibility of systematic reviews in the field of arts and health.

∙ Systematic reviews should be properly focused, preregistered in

PROSPERO,66 and conducted to a high standard following current

PRISMA guidelines.14,15 Particular attention is needed to double-

check judgments of bias.11–13

∙ Peer review of reports of systematic reviews and meta-analyses

needs to be rigorous and involve careful checking of the accuracy

of how primary sources are treated. The time needed to undertake

a satisfactory peer review may be considerably longer than most

prospective journal reviewers are prepared to commit.

∙ Greater attention is needed in the field of arts and health to repli-

cate key research studies, especially controlled trials. Replication is

the only scientific strategy we have in addressing the inevitable lim-

itations of individual trials no matter how large and well-designed.

It is a matter of serious concern that the trial conducted by Jeong

et al.32 has never been replicated.

∙ RCTs have an important role to play in evaluating creative arts

therapies and arts for health programs, but qualitative studies are

essential too68,70,71 It should be recognized, however, that neither

participants nor professionals facilitating arts activities can be blind

to the activity they are engaged in and that all such studies are

vulnerable to expectation bias.

∙ Systematic reviews and meta-analyses should be conducted by an

interdisciplinary team covering relevant subject matter and quanti-

tative expertise.

∙ Practitioners and researchers in the wider field of arts and health

should approach evidence reviews, systematic reviews, and meta-

analyses with an appropriate degree of caution.67
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