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A systematic review of the
effect of sandplay therapy on
social communication deficits
in children with autism
spectrum disorder

Ren Yuxi', Jia Shugqi', Liu Cong, Li Shufan and Long Yueyu*

School of Physical Education, Shanghai University of Sport, Shanghai, China

Objective: To explore the efficacy of sandplay therapy in intervening social
communication deficits in children with autism spectrum disorders (ASD), and
whether this efficacy is influenced by the age of the children and the dosage
of sandplay therapy intervention.

Methods: Following the PICOS principle, randomized controlled trials (RCTs) related
to sandplay therapy for social communication deficits in ASD children were retrieved
from seven databases: PubMed, WQOS, The Cochrane Library, Embase, CNKI,
Wanfang, and VIP, from the inception of each database to November 10, 2023.
Two experimenters independently conducted study screening and excluded
studies with concomitant diseases, incomplete data, unextractable data, and non-
randomized controlled trials. The PEDro scale was used for methodological quality
assessment, and the GRADEprofiler method was employed to evaluate the quality
of evidence. Statal7 software was used for meta-analysis, subgroup analysis,
sensitivity analysis, and publication bias testing. The standardized mean difference
(SMD) and 95% confidence interval (Cl) were used as the effect statistics.

Results: A total of 12 RCTs (791 cases) were included. Sandplay therapy had a
positive impact on the social communication deficits of ASD children [SMD =
—1.42, 95%Cl (-1.79, —1.04), P<0.001]. Subgroup analysis revealed that sandplay
therapy administered during the early school age (449 cases, SMD =-1.44,
P <0.05), for a duration of 22-28 weeks (208 cases, SMD =1.69, P<0.05), and
with a frequency of once per week (218 cases, SMD = -1.67, P<0.05) was most
effective in improving on social communication deficits of ASD children.
Discussion: The quality of evidence in this study was rated as high, with good
methodological quality, including 12 studies with better quality and no
detection of bias risk. The study had high heterogeneity, which was attributed
to the measurement tools and intervention duration through subgroup
analysis, with no inconsistency found. Additionally, no downgrade factors
related to imprecision, publication bias, or indirectness were identified. In
conclusion, sandplay therapy is an effective measure to improve social
communication deficits in children with ASD, and current evidence
recommends early intervention using an individual sandplay therapy or
integrated sandplay therapy intervention program once a week for 22-28
weeks, which can serve as evidence-based clinical guidance.

Systematic Review Registration: www.crd.york.ac.uk, identifier (CRD420234821750).
KEYWORDS

autism spectrum disorder, child, sandplay therapy, social communication deficits,
systematic review
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1 Introduction

Autism spectrum disorder (ASD), also known as autism, is a
group of neurodevelopmental disorders that occur most often in
early childhood (1). In recent years, the incidence of ASD has
been on the rise globally (2). According to the latest data from
the Centers for Disease Control and Prevention, the annual
incidence of ASD is 2.76% (3). The social communication
deficits, characterized by persistent social communication and
interaction deficits, is a core symptom of ASD, which runs
throughout the entire course of the disorder. Due to the lack of
social interaction (4, 5), patients are often subjected to peer
rejection and social isolation, which seriously affects their
individual development and recovery (6-8). Therefore, how to
intervene and improve the social communication deficits of ASD
children has become an urgent problem to be solved.

The pathological mechanism of ASD is not clear, and there is
no appropriate drug treatment (9). At present, conventional
rehabilitation therapy primarily includes applied behavior
analysis, structured education, interventions for interpersonal
relationship development, key behavior training, early Denver
intervention, among other methods (10). These treatments have
a certain rehabilitation effect on patients; however, in the
intervention process, patients not only need to go through
difficult behavioral training, but also need a long physiological
and psychological adaptation (11, 12). Sandplay therapy, a
psychological treatment technique based on non-verbal
intervention, is a widely influential method and technique of
psychotherapy in the international arena, which has been

gradually recognized and widely used in rehabilitation
interventions for children with ASD by virtue of the advantages
of high applicability, no side effects and ease of implementation
(13). It is applied in the fields of education, social services, the
military, women and children, and serves as an adjunctive
treatment in departments such as psychiatric units in hospitals
(14-18). In addition, a number of standardized systems and
methods been developed, Jones’ sandplay
Worldview Scale (19) Ramos & de Matta’s Taxonomy of
sandplay Pictures (20), and Grubbs’ Classification of Expressive
in the

approaches to understanding and studying sandplay therapy. A

have such as

Patterns sandplay (21), which provide systematic
sandtray and a set of miniatures apply sand, water, and sand
tools to the creation of imagery in the context of the doctor-
patient relationship and the sandtray’s “space of freedom and
protection” (22). A large number of studies have confirmed that
sandplay therapy can be used by the therapist to play according
to the particularity of the ASD individual (23), guide children
through social interaction and emotional expression (24), and
touch stimulates children’s brain nerves to play a role (25), thus
improving the level of social interaction of children with ASD.

In recent years, there have been more and more clinical studies
on the intervention of sandplay therapy in patients with ASD
(26, 27). Previous studies have confirmed that sandplay therapy
has a rehabilitative effect on ASD patients (28). However, due to

the differences in outcome indicators, intervention methods and
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research objectives, the study on the intervention effect of the
core symptom of social communication deficits is still
inconclusive, and the influence of factors such as intervention
sandtable

indicators is lacking. Based on this, this paper intends to use

period and intervention “dose” on outcome
the method of meta-analysis to explore whether sandplay
therapy is effective in influencing social communication
deficits in children with ASD, whether the intervention effect
is related to the age of patients, and whether factors such as
the mode, cycle and frequency of sandplay therapy
intervention have an impact on outcome indicators. Through
this study, we hope to find the best intervention time and
effect,

evidence-based support for clinical practice.

intervention aiming at providing more accurate

2 Research data and methods
2.1 Research program and registration

This study was reported in accordance with the PRISMA2020
Guidelines (Preferred Reporting Program for Systematic Review
and Meta-Analysis) to ensure research transparency (29). The
research proposal has been registered with PROSPERO under the
registration number CRD42023482175.

2.2 Literature retrieval

Published studies in PubMed, Web of Science, EMbase, The
Cochrane Library, CNKI, Wanfang, and VIP were searched from
the establishment of the database to November 10, 2023. The
retrieval process was carried out independently by two
researchers. If there was any difference, the third researcher

would discuss it together until they reached a consensus.

2.3 Document inclusion criteria

The study was included in accordance with PICOS principles,
as shown in Table 1.

2.4 Document exclusion criteria

Studies were excluded if they met the following exclusion
criteria: (1) Accompanied by visual and auditory impairment,
physical diseases, other mental diseases, etc.; (2) The literature
data is incomplete or cannot be extracted; (3) Reviews, case
studies, qualitative studies, non-intervention studies, conference
papers; (4) trials; (5) The
intervention is not a sandplay therapy.

Non-randomized controlled

frontiersin.org


https://doi.org/10.3389/fped.2024.1454710
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

Yuxi et al.

TABLE 1 PICOS inclusion criteria.

10.3389/fped.2024.1454710

PICOS

Participants

Children younger than 18 years of age who have been diagnosed with ASD or meet the diagnostic criteria for ASD in either the Chinese Classification and

Diagnostic Criteria of Mental Disorders 3rd Edition (CCMD-3) or the Diagnostic and Statistical Manual of Mental Disorders

Intervention | The control group was treated with sandplay therapy
Control

Outcome

Conventional rehabilitation therapy, drug therapy, social behavior intervention, structured education combined with auditory integration training

Outcome indicator or partial outcome indicator was social interaction; The measurement tools were Autism Behavior Checklist (ABC), Autism Treatment

Assessment Scale (ATEC),Social Responsiveness Scale (SRS), the higher the score of the above scale, the more serious the disorder

Study design | Randomized Controlled Trial

2.5 Data extraction

Two researchers independently screened the study, extracted
the data, calculated the data, and cross-checked according to the
exclusion criteria. If there were differences, they discussed them
or referred to the opinions of the third researcher until a
consensus was reached. The researchers extracted the required
data according to the pre-determined data, including the basic
characteristics of the study (author, publication year, country),
basic information of the subjects (sample size, age), intervention
measures (detailed intervention measures of the experimental
group and the control group), intervention dose (intervention
time, intervention frequency, intervention duration), and main
outcome indicators.

2.6 Quality evaluation

Methodological quality was evaluated using Physical Therapy
Evidence Database (PEDro) scale (30). The scale included 10
items, including “random assignment”, “assignment hiding”,

» o«

“baseline similarity”,

study object blinding”, “therapist blinding”,
>85%”,

results

“outcome assessment blinding”, “participation rate

“intention-to-treat analysis”, “analysis of statistical
between groups”, and “point measurement difference value”.
Each study can earn up to a total score of 10 points. Each scale
item scores a standard with 1 point if the standard is met or 0
points if the standard is not met, with <4 being poor quality, 4-5
being moderate quality, 6-8 being better quality, and 9-10 being
high quality; only studies of moderate quality or higher were

included in this paper.

2.7 Evidence quality assessment

GRADEprofiler evidence grading system is used to evaluate the
evidence quality of outcome indicators. The evaluation content of
outcome indicators’ evidence quality includes 5 degradation
factors of publication bias, inconsistency, inaccuracy, indirectness
and bias risk. The evidence grade is divided into four levels: high
(not degraded), medium (degraded by 1 level), low (degraded by
2 levels), and very low (degraded by 3 levels) (31). The quality
rating was conducted independently by two researchers. If there
were any differences, the third researcher would discuss them
together until they reached a consensus.
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2.8 Statistical method

Statal7.0 software was used to perform effect size combination,
subgroup analysis, sensitivity analysis and publication bias test.
Effect indicators were calculated using standard mean difference
(SMD). According to the Cohen effect size standard, 0.2, 0.5 and
0.8 were the boundary values of small, medium and large effect
sizes, respectively (32). Higgins I statistic was used for
heterogeneity, with 75%, 50% and 25% as the boundaries of high,
medium and low heterogeneity, respectively (33), If there is
heterogeneity in the study, random effects model is adopted, and
the source of heterogeneity is explored through subgroup analysis
or sensitivity analysis. Publication bias is determined by Egger
test, and 95% confidence interval is used as the result index of
meta-analysis.

3 Results
3.1 Literature search results

By searching seven databases, including PubMed, WOS, The
Cochrane Library, Embase, CNKI, Wanfang and VIP, and
referring to previous studies to supplement one paper, a total of
2,881 studies were retrieved. The study was imported into
Endnote X9, and after de-weighting, 2,511 studies were obtained,
1,187 were obtained by reading the initial screening of titles and
abstracts, and 93 were excluded after reading the full text, of
which 5 could not be downloaded in full text, 21 could not be
extracted from the endpoint indicators, 36 did not match with
the endpoint indicators, 7 did not match with the intervention
method, 3 were duplicated, 15 were conference studies, and 6
were non-randomized controlled experiments, and 12 were
finally included (27, 34-44). The specific literature screening
process is shown in Figure 1.

3.2 Basic features of the included literature

A total of 12 studies (791 individuals) were included, all of
which were randomized controlled trials. Most of these trials
were conducted in hospital settings and executed by professional
sandplay therapists. The subjects were primarily children with
ASD, aged 3-12 years. The sandplay therapy intervention modes
mainly included two types: individual sandplay therapy (75%)
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Records-identified-through-database-
searching(n=2880):

PubMed(n=322)
The-Cochrane-Library(n=1099)
Embase(n=258),

Web-of Science(n=911)
CNKI(n=104)
Wan-Fang-(n=118)

VIP(n=68)

Identification

Identification-of studies via-databases-and registers }

Additional-records
identified through-other-
sources
(n=1)

Records-after-duplicates removed
(n=2511)

Screening

y

— Records-screened Records-excluded
(n=1187) (n=1324)
—
y
Full-text-articles-assessed Full-text-articles-excluded,-
for-eligibility with-reasons
(n-=112) (n=93)
Unableto-download-full-
— > text-n=5
Cannot-extracted the
) Studies-included-in- outcome-index-n=21
qualitative synthesis The-outcome-indicator-was
(n-=19) inconsistent-n=36
3 Non-sandplay-therapy-
_§ intervention-n=7
£ A Repeated-publication-n=3
Studies-included-in- Meeting literature-n=15
quantitative-synthesis Nen-RCT-n=6
(meta-analysis)

(n-=12)

FIGURE 1
Literature retrieval process.

and integrated sandplay therapy (25%). Individual sandplay
therapy involves one-on-one intervention for children with ASD,
with the process roughly as follows: doctor-patient trust building,
guiding the creation of the work, and analyzing the work.
Integrated sandplay therapy is based on individual sandplay
therapy but includes age-appropriate children with normal
socialization; the process is roughly as follows: guiding the
establishment of social relationships, guiding the creation of the

Frontiers in Pediatrics

work, sharing the work, and archiving and dismantling the work.

The control group received conventional rehabilitation,
medication, social behavioral interventions, and a structured
educational approach combined with auditory integration
training. By staying that the frequency of interventions ranged
from 1 to 7 times per week for 12-28 weeks, with each session
lasting 45-60 min. None of the included studies reported adverse

events; see Tables 2, 3.
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TABLE 2 Basic characteristics included in the study table (n =13).

10.3389/fped.2024.1454710

Country Age (years) Intervention characteristics
(E/C) (E/C)
Zhao et al. (43) China 82/81 4.25+1.09 4.35+1.03 I+a a
Wu et al. (41) China 45/35 6.00 £ 1.30 6.20 £ 1.20 I+d d
Sha et al. (40) China 28/28 5.89+1.23 6.03+1.34 T +c c
Liu et al. (39) China 25/25 NR NR IT+d d
Li et al. (38) China 22/22 NR NR IT+d d
Guo and Li (27) China 45/45 528 +0.81 536 +0.74 I+a a
Liu et al. (34) China 26/26 4.50 (4.00-5.83) 4.90 (4.28-5.80) T +c c
Hu (37) China 52/52 576 £1.12 539+1.75 I+a a
Cui and Ye (36) China 4/4 7.00 £3.24 4.00 +5.57 I+a a
Chen and Chen (35) China 12/12 5.44+0.78 5.55+0.91 I+a a
Zhang (42) China 30/30 5.20+1.05 4.90 £0.75 I +ab a,b
Zhou et al. (44) China 30/30 4.70 + 1.60 4.30 + 1.30 I+a a

TABLE 3 Table of intervention characteristics included in the study
(n=13).

Intervention characteristics

Cycle Frequency Duration Outcome

(week) | (times/ (min) | indicators
week)

Zhao et al. (43) 12 NR NR ABC
Wu et al. (41) 24 2-3 45-60 ABC
Sha et al. (40) 18 2 50 SRS

Liu et al. (39) 12 2-3 45-60 ABC
Li et al. (38) 24 1 45-60 SRS

Guo and Li (27) 12 1 60 ABC
Liu et al. (34) 20 NR 45-60 SRS

Hu (37) 16 7 60 ABC
Cui and Ye (36) 12 NR 60 ATEC
Chen and Chen (35) 24 1 60 ATEC
Zhang (42) 24 1 60 ATEC
Zhou et al. (44) 12 NR NR ATEC

For the convenience of table making, only the first author is registered, NR indicates no
registration, E experimental group, C comparator group, I individual sandplay therapy,
II integrated sandplay therapy, a routine rehabilitation therapy, b routine medication
therapy, ¢ routine social behavior intervention, d structured education combined with
auditory integration training, ABC, autism behavior checklist; ATEC, autism treatment
assessment scale; SRS, social responsiveness scale.

3.3 Methodological quality of the included
studies

The 12 randomized controlled trials included all met the
“baseline similarity”, “intention-to-treat analysis”, “between-group
statistical outcome analysis”, and “boint measurement and
variance value”, as shown in Table 4. Among them, 12 studies
achieved “random allocation” (27, 34-44), one study achieved
“allocation concealment” (34), and three studies used “blinding
of subjects” (35, 40, 42), one study achieved “blinding of
outcome assessment” (40), and there was no “participation rate
<15%”. In terms of the PEDro score, 12 studies scored 6-8
(27, 34-44), with a mean score of 6.4, and no low-quality study
was seen, so the methodological quality was evaluated well.

Frontiers in Pediatrics

3.4 Results of meta-analysis

A total of 12 studies were included, and the combined effect
size was SMD =-1.42, 95% CI (-1.79, —1.04), P<0.001, the
difference was statistically significant, indicating that sandplay
therapy can effectively improve social communication deficits in
children with ASD. As shown in Figure 2, the heterogeneity test
results showed that there was heterogeneity among the included
studies (I*=80.46%). The random effects model was used to
combine the data.

3.5 Sensitivity analysis

In order to explore the source of heterogeneity, sensitivity
analysis was performed using statal7.0. As shown in Figure 3,
the combined effect is analyzed by eliminating individual studies
one by one. After removing single studies, the range of SMD
(~1.56 to —1.38) and I* (75.67%-82.70%) were both <0.001, and
no significant change was seen before and after removal. It shows
that the sensitivity of the study data is low, and the results have
certain reliability and stability.

3.6 Subgroup analysis

In order to further explore the source of heterogeneity, 5
moderating variables—measurement tools, intervention cycle,
intervention frequency, sandplay therapy type, and patient age—
were used to form subgroups. Other moderating variables had
similar characteristics across studies, so no subgroups were
created, as shown in Table 5. The results suggest that
measurement tools and intervention cycle may be sources
of heterogeneity.

Subgroup analysis divided the measurement tools for social
communication deficits into three types: ABC, ATEC, and SRS,
which were statistically significant (P <0.05). Intervention
cycles were categorized as short, medium, and long, with SMD

frontiersin.org
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TABLE 4 Methodological quality of the included studies.
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values of —1.29, —1.38, and —1.69, respectively, showing
statistical significance (P <0.05). Intervention frequencies of
once/week or more resulted in SMD values of —1.67 and
—1.25, respectively, with statistical significance (P <0.05). The
types of sandplay therapy were categorized into individual and
integrated sandplay therapy, with respective SMD values of
—1.43 and -1.40, showing statistical significance (P <0.05).
When patients were aged 3-5 years and 6-12 years, the
respective SMD values were —1.44 and —1.24, with statistical
significance (P <0.05).

3.7 Publication bias

Egger test indicates that there may be potential publication
bias, language bias and small sample study bias in this study
(Z=-2.51, P>|t|=0.021 <0.05). The publication bias analysis
was conducted again after the clip-supplement method, and it
was found that the effect size and confidence interval before and
after the study did not change (SMD =-1.42, 95% CI: —1.786,
—1.044) indicated that publication bias had little effect and the
results were relatively robust, as shown in Figure 4.

3.8 Evidence quality assessment

GRADEprofiler evidence quality assessment shows that
publication bias, inconsistencies, inaccuracies, inconsistencies,
and risk of bias are not degraded. Sandplay therapy is rated as
high in the quality of evidence assessment for improving social
communication deficits in children with ASD, as shown
in Figure 5.

4 Discussion

The results show that sandplay therapy has a significant effect
on the improvement of social communication deficits in children
with ASD, which is consistent with the results of previous
reviews (45), sandplay therapy has also been found to have
positive effects on social communication deficits in children with
ADHD and hearing deficits (46, 47). Sandplay therapy enables
patients to have more tactile opportunities, through which the
peripheral nervous system transmits sensory information to the
central nervous system (48), activates the cortical region and
thalamus in the social brain network that process emotional
touch (49), and causes the synthesis and release of oxytocin in
the hypothalamus (50) thus enhancing the individual’s ability to
capture information, promoting social function (51).

A total of 12 studies (involving 791 cases) were included in this
study to determine the intervention effect of sandplay therapy on
social communication deficits in children with ASD. The PEDro
scale was used to evaluate the study quality, yielding an average
score of 6.4, with 12 studies rated as better quality. The overall
quality of the studies was good, and no risk of bias was
identified. Since I was greater than 75%, indicating high

frontiersin.org


https://doi.org/10.3389/fped.2024.1454710
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

Yuxi et al.

10.3389/fped.2024.1454710

Treatment Control Cohen's d Weight
Study N Mean SD N Mean SD with 95% ClI (%)
Shuzhen Zhao2019 82 -4.94 465284 81 -1.89 4.7957 - -065[-0.96, -0.33] 10.39
Jingjing Wu 2022 45 -48 34641 35 -22 3.56791 —Jl— -074[-120, -028] 9.60
Peng Sha2022 28 -18.28 12297 28 -57 129709 —B— -140[-1.99, -0.82] 8.78
Guihua Liu2019 25 -5 259 25 -2 1.69555 —B— -1.37[-1.99, -0.75] 857
Guokai Li2019 22 -17 556776 22 5 52915 ——— -2.21[-2.96, -1.46] 7.70
Juan Guo2021 45 -485 4.02742 45 -1.97 4.46242 —Jl— -068[-1.10, -0.25] 9.79
Guihua Liu2023 26 -10.28 6.26923 26 -3.45 6.40752 —B— -1.08[-1.66, -0.50] 8.80
Haitao Hu2017 52 -3.08 .993378 52 -1.54 1.01237 —— -1.54[-1.97, -1.10] 9.71
Jianhua Cui2014 4 -3 55952 4 325 2.38309 L -145[-3.01, 0.10] 3.77
Zhiwei Chen2018 12 -7 3.09078 12 -1 229654 ———l— -2.20[-3.22, -1.19] 6.10
Xiaoyu Zhang2020 30 -6.98 3.05662 30 -2 212766 —— -1.85[-245, -1.24] 865
Qin Zhou2019 30 9.1 240624 30 -27 262298 —l— -2.54[-3.22, -1.86] 8.15
Overall < -1.42[-1.79, -1.04]
Heterogeneity: T° = 0.32, I” = 80.46%, H’ = 5.12
Test of 6; = 6;: Q(11) = 54.93, p = 0.00
Testof 8=0:z=-7.48, p=0.00
-3 -2 -1 0
Random-effects REML model
FIGURE 2
Forest diagram of the effect of sandplay therapy on social communication deficits in children with ASD.
Meta-analysis estimates, given named study is omitted
| Lower CI Limit OEstimate | Upper Cl Limit
Shuzhen Zhao2019 O |
Jingjing Wu 2022 o
Peng Sha2022 | ¢} |
Guihua Liu2019 | ) |
Guokai Li2019 | ©) |
Juan Guo2021 O
Guihua Liu2023 O
Haitao Hu2017 O |
Jianhua Cui2014 D |
Zhiwei Chen2018 | O |
Xiaoyu Zhang2020 | (0] |
Qin Zhou2019 | O |
|
-1.53 -1.33 -1.18 -1.03 -0.95
FIGURE 3
Sensitivity analysis.
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TABLE 5 Subgroup analysis of the effect of sandplay therapy on social communication deficits in children with ASD.

Research
quantum

Moderating variable

Results of meta-analysis
95% CI P

Heterogeneity test result
12 SMD

Assessment tools ABC 5 14.38 0.006 72.52 —0.97 (—1.338, —0.595) <0.001
ATEC 4 2.99 0.393 1548 —2.12 (=2.565, —1.665) <0.001
SRS 3 5.54 0.063 65.57 —1.52 (—2.148, —0.900) <0.001
Period/week Long period (22-28) 4 16.98 0.001 79.07 -1.69 (—2.418, —0.955) <0.001
Medium period (15-21) 3 1.53 0.465 0.00 —1.38 (-1.678, —1.078) <0.001
Short period (8-14) 5 28.40 0.000 88.15 -1.29 (—2.018, —0.559) 0.001
Frequency (times/week) 1 time 4 19.99 0.000 81.52 -1.67 (—2.434, —0.906) <0.001
>1 time 4 6.81 0.078 54.94 -1.25 (—1.634, —0.865) <0.001
The type of sandplay therapy | Individual sandplay therapy 9 43.77 0.000 81.77 -1.43 (-1.872, —0.986) <0.001
Integrated sandplay therapy 3 11.14 0.004 82.46 —1.40 (—2.224, —0.572) 0.001
Age of patients Early School Children 3-5 years old 6 39.41 0.000 88.68 —1.44 (—2.090, —0.789) <0.001
School-aged children 6-12 years old 4 6.69 0.082 56.19 -1.24 (—1.691, —0.780) <0.001
Age is divided according to Erickson’s personality development stage in the early school age 3-5 years old, school age 6-12 years old.
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Egger’s test results.

heterogeneity among studies, there may have been inconsistency.
However, sensitivity analysis conducted one by one showed no
significant changes, suggesting that the results are relatively
stable. The heterogeneity was further explored due to differences
in measurement tools and intervention durations. There were no
downgrade factors related to imprecision, publication bias, or
indirectness, so the quality of evidence in this paper was rated
as high.

Sandplay therapy is an effective intervention for improving
social communication deficits in children with ASD, and the
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measurement tool and intervention cycle in this study may
provide a source of heterogeneity. Among the measurement
tools, the ATEC has the most significant sensitivity (52, 53), and
features detailed scale entries with high internal consistency in
the assessment of social communication deficits in children with
ASD. ATEC focuses on assessing treatment efficacy and severity
of ASD-related symptoms (54), ABC focuses on observing and
recording behavioral characteristics of children with ASD (55),
and SRS focuses on social responses and communication skills
(56). Some scholars have found that the sensitivity of the ATEC
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FIGURE 5
Evidence quality assessment.

ranges from 0.922 to 0.987, which may confirm its validity and
ability to capture changes in social skills (57). The higher the
social-related scores on the above measurement tools the more
severe their social communication deficits were, the intervention
with sandplay therapy significantly improved, all with large effect
sizes, and no adverse events occurred in all treatment groups.
The diagnosis of ASD relies on the behavior of the ASD Core
Symptom Assessment and is critical to the standardization of
measurement tools. Sandplay therapy interventions of 12-28
weeks are effective for all children with ASD, with 22-28 weeks
being more effective, and the complexity of the developing
neurological system in children with ASD is influenced by
genetic, epigenetic, and environmental factors (58), and there
may be different consequences of impaired functioning for
different children, and the intervention period may and does vary.

The results of the present study suggest that a weekly frequency
of intervention may be more effective, possibly because the
relationship between frequency and duration of intervention and
(59). Weekly
interventions may provide sufficient stability and continuity

treatment outcome is not simply linear
while avoiding overstimulation or fatigue. In terms of type of
intervention, both individual sandplay therapy and integrated
sandplay therapy have shown their effectiveness in the field of
psychotherapy, where the therapist is required to continuously
monitor and sensitively capture subtle changes in the child’s
behavior during the intervention. Among them, individual
sandplay therapy with its one-on-one in-depth intervention
model, the therapist is fully engaged in the interaction with the
child with ASD (60) and accordingly makes

adjustments and optimization of the intervention strategy (61).

immediate

This high degree of personalization and flexibility allows for
precise matching to the specific needs and conditions of the
child (62). As for integrated sandplay therapy, research suggests
that although the mediating role of cognitive empathy in the
interpersonal synchronization process of children with ASD is
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diminished compared to that of neurotypical children, it is not
entirely lost (63). The integrated sandplay therapy can take
advantage of this feature to stimulate children’s cognitive
empathy potential through game interactions, thus enhancing
their interpersonal synchronization ability and laying a solid
foundation for improving social skills.

In summary, sandplay therapy can be effective in improving
social communication deficits in children with ASD, and the
available evidence suggests an individual sandplay therapy or
integrated sandplay therapy intervention type, with a frequency of
one intervention per week for 22-28 weeks, at an early age.
Sandplay therapy provides evidence-based practice guidelines for
therapists and a strong scientific basis for clinical practice; The
implementation of sandplay therapy encompasses multiple
disciplines, including psychology, special education, and pediatrics,
which has fostered the development of interdisciplinary research
and clinical practice; Sandplay therapy offers a new intervention
for children with ASD, which has immediate application for
improving their social communication deficits; Sandplay therapy
can be applied to children’s mental health and personal growth,
helping individuals to build self-confidence and a sense of self-
worth, and is recommended to be promoted in family education,
school education, and community services.

There are also limitations and future perspectives: (1) The
sample of this study was mainly from China, and although there
may be geographic and cultural variations in different countries,
the diagnostic criteria for ASD in children tend to be more
uniform, allowing for some degree of generalizability. There are
more case studies in the available research and a lack of studies
from different countries. In China, due to the high prevalence of
children with ASD and the official establishment of the Chinese
branch of the International sandplay therapy Society, the
research and practice of sandplay therapy have significantly
strengthened (64), but there is still the problem of small sample
size. Future research should expand the sample size, increase the
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diversity of the population, use of more standardized measurement
tools, and work to broaden its globalization in order to enhance the
popularity of sandplay therapy. (2) The inclusion of subjects aged
3-12 years with limited information on spectrum characteristics
and course of the disease may lead to potential differences in the
effectiveness of interventions for children or adolescents of
varying ages, spectrum characteristics, and course of the disease.
The complexity of social skills increases with age and duration of
illness, and social communication deficits in children with ASD
may worsen in the future (65). Therefore the benefits of sandplay
therapy need to be further explored.Future research could design
more precise intervention programs tailored to the different ages,
spectrum characteristics, and disease courses of children with
ASD. (3) All of the included studies added sandplay therapy to
the control group, but because of the variability in the
interventions in the control group, there may be some impact on
the of
communication  deficits

efficacy sandplay therapy to improve social
children with ASD, the

harmonization of the interventions in the control group also

in and
poses a challenge for sandplay therapy. Future studies should aim
to standardize the control group and increase the homogeneity of
the articles to better explore the efficacy of sandplay therapy.

5 Conclusions

Sandplay therapy is an effective measure to improve social
communication deficits in children with ASD, and current
evidence recommends early intervention using an individual
sandplay therapy or integrated sandplay therapy intervention
program once a week for 22-28 weeks. Sandplay therapy, as a
highly applicable,
treatment, can effectively improve the social communication

non-side-effective and easy-to-administer
deficits of children with ASD, and may provide some clinical
support for intervention strategies. Future research should also
explore the intervention effect of sand play therapy on children
who present across the broad autism spectrum, and develop
more precise intervention programs, so as to help support
children with ASD by improving their social and communication
skills which may enhance their ability to engage meaningfully
with peers and participate more fully in social contexts.

References

1. Bhandari P, Khanal P. Pride in autistic diversity: against treatment or
for inclusion? Lancet. (2016) 388(10059):2477. doi: 10.1016/S0140-6736(16)
32176-6

2. Styles M, Alsharshani D, Samara M, Alsharshani M, Khattab A, Qoronfleh MW,
et al. Risk factors, diagnosis, prognosis and treatment of autism. Front Biosci
(Landmark Ed). (2020) 25(9):1682-717. doi: 10.2741/4873

3. Maenner MJ, Warren Z, Williams AR, Amoakohene E, Bakian AV, Bilder DA,
et al. Prevalence and characteristics of autism spectrum disorder among children
aged 8 years—autism and developmental disabilities monitoring network, 11 sites,
United States, 2020. MMWR Surveill Summ. (2023) 72(2):1-14. doi: 10.15585/
mmwr.ss7202al

4. Al-Dewik N, Al-Jurf R, Styles M, Tahtamouni S, Alsharshani D, Alsharshani M,
et al. Overview and introduction to autism spectrum disorder (ASD). Adv Neurobiol.
(2020) 24:3-42. doi: 10.1007/978-3-030-30402-7_1

Frontiers in Pediatrics

10

10.3389/fped.2024.1454710

Data availability statement

The datasets used and/or analysed during the current study
available from the corresponding author on reasonable request.

Author contributions

RY: Writing - original draft, Data curation, Formal Analysis,
Investigation, Methodology, Writing - review & editing. JS:
Writing - review & editing, Data curation, Methodology.
LC: Data curation, Methodology, Writing — review & editing.
LS: Data curation, Methodology, Writing — review & editing.
LY: Formal Analysis, Funding acquisition, Project administration,
Resources, Supervision, Writing - review & editing.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. Shanghai
Key Laboratory of Human Sports Ability Development and Support
(Shanghai University of Sport) (Project number: 11DZ2261100).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

5. Thorsen M. Oxidative stress, metabolic and mitochondrial abnormalities
associated with autism spectrum disorder. Prog Mol Biol Transl Sci. (2020)
173:331-54. doi: 10.1016/bs.pmbts.2020.04.018

6. Yang LX. Social barriers of physical activity participation among persons with
disabilities: based on socio-cultural perspective. J Shanghai Univ Sport. (2022) 46
(03):1-11. doi: 10.16099/j.5us.2021.02.16.0001

7. Gyawali S, Patra BN. Trends in concept and nosology of autism spectrum
disorder: a review. Asian ] Psychiatr. (2019) 40:92-9. doi: 10.1016/j.ajp.2019.01.021

8. Kang QQ, Ye H, Sheng Y, Ja MX. Characteristics of detection and diagnosis of
children with autism spectrum disorder. Chin Ment Health ]. (2022) 36(06):481-3.
doi: 10.3969/j.issn.1000-6729.2022.06.005

9. Genovese A, Butler MG. Clinical assessment, genetics, and treatment approaches
in autism spectrum disorder (ASD). Int J Mol Sci. (2020) 21(13):4726. doi: 10.3390/
ijms21134726

frontiersin.org


https://doi.org/10.1016/S0140-6736(16)32176-6
https://doi.org/10.1016/S0140-6736(16)32176-6
https://doi.org/10.2741/4873
https://doi.org/10.15585/mmwr.ss7202a1
https://doi.org/10.15585/mmwr.ss7202a1
https://doi.org/10.1007/978-3-030-30402-7_1
https://doi.org/10.1016/bs.pmbts.2020.04.018
https://doi.org/10.16099/j.sus.2021.02.16.0001
https://doi.org/10.1016/j.ajp.2019.01.021
https://doi.org/10.3969/j.issn.1000-6729.2022.06.005
https://doi.org/10.3390/ijms21134726
https://doi.org/10.3390/ijms21134726
https://doi.org/10.3389/fped.2024.1454710
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

Yuxi et al.

10. Tan CH, Song BH, Ma SS, Zhao F, She Y], Liu DZ. Development and trend of
behavioral intervention research methods in children with autism. Chin J Clin Psychol.
(2021) 29(02):436-42. doi: 10.16128/j.cnki.1005-3611.2021.02.044

11. Ye HJ, Wang J. Research progress in the treatment of autism spectrum disorders.
Chin Bull Life Sci. (2023) 35(07):861-9. doi: 10.13376/j.cbls/2023096

12. Jia S, Guo C, Li S, Zhou X, Wang X, Wang Q. The effect of physical exercise on
disordered social communication in individuals with autism spectrum disorder: a
systematic review and meta-analysis of randomized controlled trials. Front Pediatr.
(2023) 11:1193648. doi: 10.3389/fped.2023.1193648

13. Demanchick SP. Sandplay therapy: research and practice. Arts Health. (2011) 3
(2):183-4. doi: 10.1080/17533015.2011.571510

14. Dong J, Liu L, Liang Q. Analysis of mental health problems of hospitalized sick
adolescents guided by psychology and intervention with sandplay therapy. Curr
Psychol. (2024) 43(21):1-11. doi: 10.1007/s12144-024-05704-3

15. Durkalevych I. A case study of sandplay therapy for 6-year-old Ukrainian boy
experienced emotion difficulte related to war refugees. Kwartalnik Naukowy Fides et
Ratio. (2022) 52(4):18-25. doi: 10.34766/fetr.v4i52.1133

16. Han Y, Lee Y, Suh JH. Effects of a sandplay therapy program at a childcare
center on children with externalizing behavioral problems. Arts Psychother. (2017)
52:24-31. doi: 10.1016/j.aip.2016.09.008

17. Lee S, Kwak HJ, Ahn UK, Kim KM, Lim M-H. Effect of group sand play therapy
on psychopathologies of adolescents with delinquent behaviors. Medicine (Baltimore).
(2023) 102(40):e35445. doi: 10.1097/MD.0000000000035445

18. Turner PR. Sandplay therapy for people coping with negative symptoms of
psychosis: a theoretically promising option. ] Soc Work Pract. (2024) 38(2):191-204.
doi: 10.1080/02650533.2023.2284358

19. Jones LE. The development of structure in the world of expression: a cognitive-
developmental analysis of children’s” sand worlds” (Dissertation). Pacific Graduate
School of Psychology, Chicago, IL (1982).

20. Ramos DG, da Matta RM. Sandplay: a method for research with trauma.
In: Cambray J, Sawin L, editors. Research in Analytical Psychology. London:
Routledge (2018). p. 137-53.

21. Grubbs GA. The Sandplay Categorical Checklist for Sandplay Analysis. United
States: Rubedo Publications (2005).

22. Roesler C. Sandplay therapy: an overview of theory, applications and evidence
base. Arts Psychother. (2019) 64:84-94. doi: 10.1016/j.aip.2019.04.001

23. Cao H, Shan W, Xu Y, Xu R. Eastern sandplay as a safe container for a combined
intervention for a child with asperger syndrome: a case study. Arts Psychother. (2013)
40(1):134-42. doi: 10.1016/j.aip.2012.12.008

24. Yu WY, Xiao N, Lin L, Yang ZZ, Liu Y. Effect of sandplay therapy on
psychological and behavioral intervention of children with severe neurological
convalescence. Chin ] Rehabil Med. (2022) 37(02):235-8. doi: 10.3969/j.issn.1001-
1242.2022.02.017

25. Liu GP. Effect of sandplay therapy on communication ability and imagination of
children with autism. Chin ] Woman Child Health Res. (2018) 29(04):399-402. doi: 10.
3969/j.issn.1673-5293.2018.04.002

26. Zhang CL. Research progress on the curative effect of group sandplay on
children with autism. Mater Child Health Care China. (2021) 36(16):3894-7.
doi: 10.19829/j.zgfybj.issn.1001-4411.2021.16.075

27. Guo J, Li D. Effects of image- sandplay therapy on the mental health and
subjective well-being of children with autism. Iran ] Public Health. (2021) 50
(10):2046-54. doi: 10.18502/ijph.v50i10.7505

28. Li XM, Li YY, Lin WJ, Yuan M, Zhang SY. Application and curative effect
analysis of sandplay therapy in autistic patients. ] Neurosci Ment Health. (2020) 20
(07):462-8. doi: 10.3969/j.issn.1009-6574.2020.07.002

29. Page MJ, Moher D, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al.
PRISMA 2020 explanation and elaboration: updated guidance and exemplars for
reporting systematic reviews. Br Med J. (2021) 372:n160. doi: 10.1136/bmj.n160

30. Verhagen AP, de Vet HC, de Bie RA, Kessels AG, Boers M, Bouter LM, et al. The
delphi list: a criteria list for quality assessment of randomized clinical trials for
conducting systematic reviews developed by delphi consensus. J Clin Epidemiol.
(1998) 51(12):1235-41. doi: 10.1016/S0895-4356(98)00131-0

31. Guyatt GH, Oxman AD, Vist GE, Kunz R, Falck-Ytter Y, Alonso-Coello P, et al.
GRADE: an emerging consensus on rating quality of evidence and strength of
recommendations. Br Med J. (2008) 336 (7650):924-6. doi: 10.1136/bmj.39489.
470347.AD

32. Cohen J. Statistical power analysis for the behavioral sciences. 2nd ed United
States: L. Erlbaum Associates (1988). p. 465-7.

33. Higgins JPT, Thompson SG, Decks JJ, Altman DG. Measuring inconsistency in
metaanalyses. Br Med J. (2003) 327(7414):557-60. doi: 10.1136/bm;j.327.7414.557

34. Liu G, Chen Y, Ou P, Huang L, Qian Q, Wang Y, et al. Effects of parent-child
sandplay therapy for preschool children with autism spectrum disorder and their
mothers: a randomized controlled trial. J Pediatr Nurs. (2023) 71:6-13. doi: 10.
1016/j.pedn.2023.02.006

Frontiers in Pediatrics

1

10.3389/fped.2024.1454710

35. Chen ZW, Chen Y. Effects of sandplay in psychological therapy for children with
autism spectrum disorder. Chin ] Women Child Health. (2018) 9(02):27-30. doi: 10.
19757/j.cnki.issn1674-7763.2018.02.007

36. Cui JH, Ye XT. The experiment research of sandplay therapy applied to clinical
intervention with autism children. ] Mudanjiang Norm Univ. (2014) 04:125-7. doi: 10.
13815/j.cnki.jmtc(pss).2014.04.045

37. Hu HT. Analysis on effects of sandplay therapy combined with rehabilitation
training treating autism and its influence on patients’'mental state. Harbin Med J.
(2017) 37(06):563-4. doi: CNKI:SUN:HBYY.0.2017-06-030

38. Li GK, Ge P, Liu GH, Huang XX, Lu GB, Wang YX, et al. Clinical effect of
integrated sandplay therapy in children with asperger syndrome. Chin J Contemp
Pediatr. (2019) 21(03):234-8. doi: 10.7499/j.issn.1008-8830.2019.03.009

39. Liu GH, Huang LS, Qian QF, Wang YX, Ge P. Curative effect of progressively
integrated sandplay therapy on core symptoms and sleep management in preschool
children with mild-tomoderate autism spectrum disorder. Chin | Contemp Pediatr.
(2019) 21(08):743-8. doi: 10.3760/cma.j.issn.2095-428X.2017.24.010

40. Sha P, Zhang HB, Liuq L. The effect of sandplay therapy on social interaction
behavior development of children with autism Spectrum disorders. Chin J Spec
Educ. (2022) 08:51-9.

41. Wu JJ, Zhang SY, Xie L. Effects of step-by-step fusion sandplay therapy on
clinical symptoms, emotional cognition and quality of life in children with autism
spectrum disorder. Chin ] Behav Med Brain Sci. (2022) 31(09):804-10. doi: 10.3760/
cma.j.cn371468-20211115-00658

42. Zhang XY. Effect of sand table games on language expression ability of autistic
children. China Med Eng. (2020) 28(04):95-7. doi: 10.19338/j.issn.1672-2019.2020.04.027

43. Zhao SZ, Chen Y, Zhou YB. Psychological rehabilitation effect of sandplay
therapy in children with autism. Chin Prevent Med. (2019) 20(10):945-9. doi: 10.
16506/j.1009-6639.2019.10.013

44. Zhou Q, Zhu XH, Pan D, Liu Y, Zhou XM. Application and curative effect
analysis of sandplay therapy in autistic patients. Electron J Clin Med Lit. (2019) 6
(80):23. +38. doi: 10.16281/j.cnki.jocml.2019.80.019

45. Sha P, Zhang HB, Lei JH. A review of researches on applying sandplay therapy
interventions for children with autism. Mod Spec Educ. (2023) 08:54-62.

46. Wang P, Huang G, Yang SW, Zhang LB. Effect of sandplay therapy on quality of
life of deaf children with social anxiety disorder. Mod Spec Educ. (2009) 36
(06):1102-3. +10. doi: 10.3969/j.issn.1000-0704.2011.09.006

47. Yu WY, Xiao N, Yang ZZ, Ni N. Effect of sandplay therapy on psychological
and behavioral intervention of children with attention deficit hyperactivity
disorder. Chin ] Rehabil Med. (2018) 33(11):1318-21. doi: 10.3969/j.issn.1001-1242.
2018.11.013

48. Balasco L, Provenzano G, Bozzi Y. Sensory abnormalities in autism spectrum
disorders: a focus on the tactile domain, from genetic mouse models to the clinic.
Front Psychiatry. (2019) 10:1016. doi: 10.3389/fpsyt.2019.01016

49. Carozza S, Leong V. The role of affectionate caregiver touch in early
neurodevelopment and parent-infant interactional synchrony. Front Neurosci.
(2020) 14:613378. doi: 10.3389/fnins.2020.613378

50. Da Prato LC, Zayan U, Abdallah D, Point V, Schaller F, Pallesi-Pocachard E,
et al. Early life oxytocin treatment improves thermo-sensory reactivity and maternal
behavior in  neonates lacking the autismassociated gene  Magel2.
Neuropsychopharmacology. (2022) 47(11):1901-12. doi: 10.1038/s41386-022-01313-5

51. Asmika A, Oktafiani LDA, Kusworini K, Sujuti H, Andarini S. Autistic children
are more responsive to tactile sensory stimulus. Iran ] Child Neurol. (2018) 12
(4):37-44.

52. Liu AN, Jiang ZM. Research progress in screening tools for autism spectrum
disorder at different ages. Chin J Child Health Care. (2023) 31(06):645-9. +55.

53. Wu MH, Xu N, Chang YQ, Wen J, Lou YY, Huang SM. Comparison of clinical
application between autism diagnostic observation schedule second edition module-1
and children autism rating scale in children with autism spectrum disorder. Chin J
Child Health Care. (2022) 30(11):1181-4. +236. doi: 10.11852/zgetbjzz2022-0613

54. Mahapatra S, Khokhlovich E, Martinez S, Kannel B, Edelson SM, Vyshedskiy A.
Longitudinal epidemiological study of autism subgroups using autism treatment
evaluation checklist (ATEC) score. ] Autism Dev Disord. (2020) 50:1497-508.
doi: 10.1007/s10803-018-3699-2

55. Rellini E, Tortolani D, Trillo S, Carbone S, Montecchi F. Childhood autism
rating scale (CARS) and autism behavior checklist (ABC) correspondence and
conflicts with DSM-IV criteria in diagnosis of autism. J Autism Dev Disord. (2004)
34:703-8. doi: 10.1007/s10803-004-5290-2

56. Cen C-Q, Liang Y-Y, Chen Q-R, Chen K-Y, Deng H-Z, Chen B-Y, et al.
Investigating the validation of the Chinese mandarin version of the social
responsiveness scale in a Mainland China child population. BMC Psychiatry. (2017)
17:1-15. doi: 10.1186/512888-016-1163-4

57. Magiati I, Moss J, Yates R, Charman T, Howlin P. Is the autism treatment
evaluation checklist auseful tool for monitoring progress in children with autism
spectrum disorders? J Intellect Disabil Res. (2011) 55(3):302-12. doi: 10.1111/j.1365-
2788.2010.01359.x

frontiersin.org


https://doi.org/10.16128/j.cnki.1005-3611.2021.02.044
https://doi.org/10.13376/j.cbls/2023096
https://doi.org/10.3389/fped.2023.1193648
https://doi.org/10.1080/17533015.2011.571510
https://doi.org/10.1007/s12144-024-05704-3
https://doi.org/10.34766/fetr.v4i52.1133
https://doi.org/10.1016/j.aip.2016.09.008
https://doi.org/10.1097/MD.0000000000035445
https://doi.org/10.1080/02650533.2023.2284358
https://doi.org/10.1016/j.aip.2019.04.001
https://doi.org/10.1016/j.aip.2012.12.008
https://doi.org/10.3969/j.issn.1001-1242.2022.02.017
https://doi.org/10.3969/j.issn.1001-1242.2022.02.017
https://doi.org/10.3969/j.issn.1673-5293.2018.04.002
https://doi.org/10.3969/j.issn.1673-5293.2018.04.002
https://doi.org/10.19829/j.zgfybj.issn.1001-4411.2021.16.075
https://doi.org/10.18502/ijph.v50i10.7505
https://doi.org/10.3969/j.issn.1009-6574.2020.07.002
https://doi.org/10.1136/bmj.n160
https://doi.org/10.1016/S0895-4356(98)00131-0
https://doi.org/10.1136/bmj.39489.470347.AD
https://doi.org/10.1136/bmj.39489.470347.AD
https://doi.org/10.1136/bmj.327.7414.557
https://doi.org/10.1016/j.pedn.2023.02.006
https://doi.org/10.1016/j.pedn.2023.02.006
https://doi.org/10.19757/j.cnki.issn1674-7763.2018.02.007
https://doi.org/10.19757/j.cnki.issn1674-7763.2018.02.007
https://doi.org/10.13815/j.cnki.jmtc(pss).2014.04.045
https://doi.org/10.13815/j.cnki.jmtc(pss).2014.04.045
https://doi.org/CNKI:SUN:HBYY.0.2017-06-030
https://doi.org/10.7499/j.issn.1008-8830.2019.03.009
https://doi.org/10.3760/cma.j.issn.2095-428X.2017.24.010
https://doi.org/10.3760/cma.j.cn371468-20211115-00658
https://doi.org/10.3760/cma.j.cn371468-20211115-00658
https://doi.org/10.19338/j.issn.1672-2019.2020.04.027
https://doi.org/10.16506/j.1009-6639.2019.10.013
https://doi.org/10.16506/j.1009-6639.2019.10.013
https://doi.org/10.16281/j.cnki.jocml.2019.80.019
https://doi.org/10.3969/j.issn.1000-0704.2011.09.006
https://doi.org/10.3969/j.issn.1001-1242.2018.11.013
https://doi.org/10.3969/j.issn.1001-1242.2018.11.013
https://doi.org/10.3389/fpsyt.2019.01016
https://doi.org/10.3389/fnins.2020.613378
https://doi.org/10.1038/s41386-022-01313-5
https://doi.org/10.11852/zgetbjzz2022-0613
https://doi.org/10.1007/s10803-018-3699-2
https://doi.org/10.1007/s10803-004-5290-2
https://doi.org/10.1186/s12888-016-1163-4
https://doi.org/10.1111/j.1365-2788.2010.01359.x
https://doi.org/10.1111/j.1365-2788.2010.01359.x
https://doi.org/10.3389/fped.2024.1454710
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

Yuxi et al.

58. Lord C, Elsabbagh M, Baird G, Veenstra-Vanderweele J. Autism spectrum
disorder. Lancet. (2018) 392(10146):508-20. doi: 10.1016/S0140-6736(18)31129-2

59. Sandbank M, Pustejovsky JE, Bottema-Beutel K, Caldwell N, Feldman JI,
Crowley LaPoint S, et al. Determining associations between intervention amount
and outcomes for young autistic children: a meta-analysis. JAMA Pediatr. (2024)
178(8):763-73. doi: 10.1001/jamapediatrics.2024.1832

60. Li J, Zhao YH, Han L, Shin HY, Dong SH. Analysis of attachment-focused
parent-child sandplay therapy: a case study of an active withdrawl child. Chin J
Clin Psychol. (2021) 29(04):862-8. +86. doi: 10.16128/j.cnki.1005-3611.2021.04.
041

61. Yu WY, Xiao N, Yang ZZ, Ni N, Liu Y. The role of sandplay therapy in
psychological rehabilitation of children with limb motor dysfunction. Chin J Rehabil
Med. (2020) 35(11):1360-2. doi: 10.3969/j.issn.1001-1242.2020.11.016

Frontiers in Pediatrics

12

10.3389/fped.2024.1454710

62. Gong DY, Zhu XB. The selection preference of 4-8-year-old children for
different kinds of miniatures. Stud Early Child Educ. (2020) 05:25-35. doi: 10.
13861/j.cnki.sece.2020.05.003

63. Koehne S, Hatri A, Cacioppo JT, Dziobek I. Perceived interpersonal synchrony
increases empathy: insights from autism spectrum disorder. Cognition. (2016)
146:8-15. doi: 10.1016/j.cognition.2015.09.007

64. Wang JM, Yang P, Yi F, Pan YL. The development and application of sandplay
therapy in China. Med Philos. (2024) 45(07):66-9. +75. doi: 10.12014/j.issn.1002-0772.
2024.07.14

65. Zwaigenbaum L, Bauman ML, Choueiri R, Kasari C, Carter A, Granpeesheh D,
et al. Early intervention for children with autism spectrum disorder under 3 years of
age: recommendations for practice and research. Pediatrics. (2015) 136
(Supplement_1):S60-81. doi: 10.1542/peds.2014-3667E

frontiersin.org


https://doi.org/10.1016/S0140-6736(18)31129-2
https://doi.org/10.1001/jamapediatrics.2024.1832
https://doi.org/10.16128/j.cnki.1005-3611.2021.04.041
https://doi.org/10.16128/j.cnki.1005-3611.2021.04.041
https://doi.org/10.3969/j.issn.1001-1242.2020.11.016
https://doi.org/10.13861/j.cnki.sece.2020.05.003
https://doi.org/10.13861/j.cnki.sece.2020.05.003
https://doi.org/10.1016/j.cognition.2015.09.007
https://doi.org/10.12014/j.issn.1002-0772.2024.07.14
https://doi.org/10.12014/j.issn.1002-0772.2024.07.14
https://doi.org/10.1542/peds.2014-3667E
https://doi.org/10.3389/fped.2024.1454710
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

	A systematic review of the effect of sandplay therapy on social communication deficits in children with autism spectrum disorder
	Introduction
	Research data and methods
	Research program and registration
	Literature retrieval
	Document inclusion criteria
	Document exclusion criteria
	Data extraction
	Quality evaluation
	Evidence quality assessment
	Statistical method

	Results
	Literature search results
	Basic features of the included literature
	Methodological quality of the included studies
	Results of meta-analysis
	Sensitivity analysis
	Subgroup analysis
	Publication bias
	Evidence quality assessment

	Discussion
	Conclusions
	Data availability statement
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	References


