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Abstract

Background: Visual impairment can hinder achieving developmental markers in children. Various studies have examined the
effectiveness of play therapy in children with visual impairment. However, lack of a comprehensive review study that examined the
characteristics and overall effectiveness of these interventions, led to conducting of the present study.

Objectives: This study aimed to provide strong evidence on the characteristics and efficacy of play therapy interventions in children
and adolescents (0-21 years) with visual impairment.

Methods: Our literature searching was done with English and Persian keywords obtained from Mesh in the Cochrane, PubMed,
Scopus, Web of Science, Magiran, Iran Medex, Iranian Archive for Scientific Documents Center (IASD), Iranian National Library (INL),
Google and Google Scholar, until 2020. The selection process of articles was according to PRISMA. Text data was analyzed by conven-
tion content analysis. Additionally, the modified Downs and Black Checklist was used to assess the quality of primary studies.
Results: From 1763 articles, finally nine were analyzed which met the inclusion criteria. The major findings were presented in the
categories of on participants, implementation, measurements, and efficacy of interventions. All subjects were with visual impair-
ment, without severe physical or cognitive impairment. Play interventions were done by children, or with operational children and
their caregivers or parents. Play therapy interventions were in two forms of computer/video based game and child-therapist/parent
based game, which were conducted in different settings resembling home, school, or sport camp conditions. Data were gathered
by observation of researchers and reports of children using different questionnaires. All of the interventions were effective in im-
proving cognitive, visual, physical, communicative and vestibular skills of the children.

Conclusions: Despite the comprehensive efficacy of play therapy intervention in children with visual impairment, few studies have
been conducted in this field. Considering multi-biases such as missing control of confounders, more high quality standard studies
are needed to further evaluate the effectiveness of play therapy in children with visual impairments.
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1. Background

A physical or psychological disability can hinder
achieving developmental markers in children (1). Visual
impairment, restricts the reduction of visual stimuli, ac-
quisition of physical, perceptual, cognitive, psychosocial
abilities, and also their self-concept, self-esteem, and play-
ing ability (2, 3). Seventy percent of body sensory receptors
are vision-related, and according to the motor learning
theory, our visual receptors sense play an important role
in integrating information, formulating concepts, plan-
ning, environmental adaptation, and recognition (2-4),
Therefore, children with visual impairment are deprived
of access to such physical, social, and functional skills.
As defined by the International Classification of Diseases

(ICD-10), visual function is divided into four categories of
normal vision, moderate visual disability, severe visual
disability, and blindness (5-7).

A play experience could have therapeutic effect as it
gives a secure relationship between the child and the par-
entsfadults, so the child could have independence and
space to state him/herself in his/her terms (8). Also,
to provide opportunities for expression and fun, play
improves children’s physical, linguistic, cognitive, and
socio-emotional health (9). The play transfers children
from solitude to more interactive social environments
(10). The stages of transition include single play, observer
play, collateral play, associable play, and supportive play
(10). Neuroscience scientists found that playing games re-
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leases high amounts of dopamine in the human brain.
Dopamine is linked to enhanced knowledge, reinforce-
ment of the general behavior, and attention (11). Health
problems in children can hinder their growth develop-
ment. Children with physical disabilities like visual im-
pairment, need to be resilient to overcome their limita-
tions (12). IT based or traditional games may improve re-
siliency of the low vision children.

IT based games combine techniques, theories and
skills to create a new game that is different from tradi-
tional games, which involve full body movement rather
than just a thumb on a controller that leads to a specific
learning goal (13, 14). IT-based ramified enhancing services
have different benefits such as increasing child satisfac-
tion, self-confidence and facilitating social interaction (15).
This mechanism facilitates the understanding of control,
independence and entertainment, and increases motiva-
tion and performance (16). Traditional play could increase
social connection of visually impaired children with their
teachers, parents and peers by competition, social interac-
tion, or cooperation (17).

A number of studies have shown that inactive video
games and computer use may reduce the level of physi-
cal activity in children (18-20). However, there is evidence
that active video games have a positive effect on children’s
development (21, 22); increased visual field (23), reaction
time (24), attention (25), energy expenditure (26), and en-
joyment levels of play (27, 28).

As mentioned above, various studies have examined
the effectiveness of different types of traditional and IT-
based play therapy interventions on the functional ability
of children with controversial results. Each of these stud-
ies examined the effectiveness of different types of reha-
bilitation interventions in a specific area of functional de-
velopment in children with visual impairment. However,
a comprehensive study to evaluate the effectiveness of all
play therapy interventions on different physical, cognitive,
functional, social and developmental dimensions of these
children has not yet been conducted.

Conducting such a systematic review study seems nec-
essary because it can get more supplementaryand detailed
information about the types of performed play therapies,
reviewing and comparing of their effectiveness, used tools
and questionnaires, and identifying related existing gap of
knowledge and biases.

2. Objectives

Due to lack of review studies related to the effective-
ness of play therapy interventions on children with visual
impairment, we conducted the present review study to ob-
tain more information about the type of play therapy in-

terventions performed, their duration, frequency, and ef-
fectiveness on visually impaired children.

3. Methods

3.1. Search Strategy

This systematic review of play therapy in visually im-
paired children was conducted according to studies pub-
lished in national and international journals in English
and Persian languages until May 2020. The Cochrane,
PubMed, Scopus, Web of Science, Magiran, Iran Medex, Ira-
nian Archive for Scientific Documents Center (IASD), and
Iranian National Library (INL), Google Scholar and Google
were assessed. Reference lists of primary studies were also
searched by hand. The keywords of play, game, leisure, vi-
sual impairment, low vision, blind, vision, visual, and syn-
theses of these with Boolean operators and "*" were utilized
to find related studies. The extraction process of articles
from the literature followed PRISMA guidelines (29).

3.2. Study Selection and Data Extraction

All interventional play therapy with random or non-
random, quasi-experimental, or pre-test and post-test de-
signs were included in this study. The study population
consisted of school-age participants under the age of 21
whose main disability was visual dysfunction or blindness.
The interventions of interest included any form of play
therapy. The non-interventional or observational studies,
letters, and articles with outcome measures of visual acu-
ity, visual field, and evaluation related to eye structure dis-
orders like amblyopia were excluded. During reviewing of
the literature, two researchers (E.G and M.]) critically evalu-
ated titles and abstracts of studies and for related ones, the
full texts were assessed. Any doubt between two analysts
was solved by argument and agreement.

A data form used to extract data including author’s
name, year of study, the visual status of the studied chil-
dren, sample size, age, setting, intervention, duration,
measurement, main finding, follow up, and quality scores.

3.3. Quality Assessment

The modified Downs and Black checklist with accept-
able validity and inter-rater reliability (30), was used to as-
sess study’s quality. This checklist is with five subscales re-
lated to the assessment of internal and external validity,
bias, confounders, and power. The score range of the scale
was as excellent (26-28); good (20-25); fair (15-19), and poor
(<£14) (30). The checklist evaluates both randomized con-
trolled and non-controlled trials (30). All the studies were
of acceptable quality and all of them underwent the analy-
sis.

Iran | Pediatr. 2020;30(6):€106927.



Ghasemifard F et al.

3.4. Data Analysis

The text data of primary studies were analyzed using
conventional content analysis (31). After repeated evalua-
tion of the results, primary codes wererecognized and clas-
sified in different groupings according to degree of like-
ness.

4. Results

4.1. Study Characteristics

All studies related to play therapy interventions were
systematically evaluated with the PRISMA guidelines (Fig-
ure 1) until May 2020. In the first search, 1757 articles were
identified, after removing duplicated ones, the headline
and abstracts of 153 articles were checked out, and finally,
nine suited studies offered for analysis. The quality score of
the primary selected articles was good (32, 33), fair (34-39),
and poor (40). The sample size of nine studies was totally
448 children under 21 years old. The smallest and biggest
sample size was that of Skellenger (35) and Shesterova et
al. (39), respectively. The design of all studies was quasi-
experimental. Out of nine primary studies four originated
from USA (36, 37, 39, 40), one from United Kingdom (34),
two from the Netherlands (32, 33), and one from Ukraine
(39). The studies were published during 1990 and 2020.
More data and characteristics of the primary studies are
presented in Table 1.

After reviewing the results of the studies, we classified
findings in four categories of participants, implementa-
tion, measurements, and efficacy.

4.2. Participants

The participants were characterized as completely
blind (35, 37), visually impaired and completely blind (38,
40), with homonymous visual field loss (HVFL) (sectoral
defect to complete hemianopia) (34) and only with visual
impairment (32, 33, 36, 39). All participants were able to
play on the floor with small objects or play with electronic
games. They did not have orthopedic disorders, cogni-
tive impairment (IQ-score above 70), hearing defect, and
were without or with mild or moderate physical disabili-
ties. In one study, the children played with caregivers or
their parents at home (40) and in the rest of the studies,
children played alone or with the guidance of a therapist
or a teacher. As a control group in studies participated nor-
mal sighted classmates. The etiology of visual impairment
was Oculocutaneous albinism, congenital cataract, con-
genital nystagmus, rightsided Aphakia, retinitis pigmen-
tosa, retinal dystrophy, Steven Johnson Syndrome, dam-
aged cornea, achromatopsia, strabismus, glaucoma, bilat-
eral anophthalmia and Vitreo-retinopathy. According to
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the World Health Organization classification. the sever-
ity of the participants’ visual impairment has been cate-
gorized in three ranges of mild (visual acuity between 6/18
and 6/60), severe (visual acuity between 6/60 and 3/ 60) and
blindness (visual acuity < 3/60)(5).

4.3. Implementation

Two types of play therapy interventions were con-
ducted in the studies. The first type of intervention
was based on child-therapist/parent play therapy or active
games and the second one was related to computer/video
games.

Three studies were in the first category of intervention
(35,39, 40), and the others were related to the second one
(3234, 36-38). Interventions were implemented at home
(34, 40), school (32, 33, 35, 38, 39), or sport camp (36, 37). A
preparation phase for participants before starting the in-
tervention was done in all (32, 34, 36, 37,39, 40) but two (33,
35) studies. The studies had 2 to 80 interventional sessions.
Each session’s duration varied from five to 180 minutes and
consisted of a structured and nonstructural intervention.
Playing of games were repeated 1- 15 times in each session.

There were different IT-games including dance, dance,
revolution [DDR]; EyeToy Kinetic; and Wii Boxing) (36),
Multimodal Video Game (34, 36, 38), audio-based environ-
mentsimulator (AbES)(37),and augmented toys (33), These
games are an interactive video game with sensory, visual,
auditory, and haptic feedback. All participants in this
group were powerful users of technology such as smart-
phones, computers, email and text messages, and enter-
tainment devices such as iPads.

Child-parents, peer or caregiver’s cooperative play con-
sist of singing, movement like dance, explore musical in-
struments, and experience turn-taking, reading books and
stories which helped to increase the fine and gross move-
ments of children, their cognitive status and socialization
(35,39, 40).

4.4. Measurements

The data were collected by two methods of data gath-
ering including observation of researchers and reports
by children. Related to the observational method, Social
and cognitive play observation scale (32, 33), Individual So-
cial Behavior scale (33), and a researcher-made form (35)
were used. Also, some others were based on outcome
measurements. These invluded tabletop tests of visual
search ability (34), moderate-to-vigorous physical activity
(MVP) (36), assessment of behavioral performance (37),
Oregon Project for Visually Impaired Preschool kids test
(40), Orientation & mobility evaluation (38), the stability
of the vestibular analyzer (39), Social Cognitive Skills Test
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Figure 1. Articles selecting process based on PRISMA

(33), Vocabulary subtest of the Wechsler Intelligence scale
for children-III (WISC-III) (33), and the Wechsler Preschool
scale of Intelligence-III (33). Related to the children’s re-
ports method, two questionnaires were used including
Cardiff Visual Ability questionnaire for Children (CVAQC)
(34), and the Impact of Vision Impairment for Children
(IVI-C) questionnaire.

4.5. Efficacy

All studies reported a positive effect of the interven-
tions. The interventions improved some characteristics in
children including play skills (32, 33, 35), visual functions
(34), physical activity levels (36), navigation skills (37, 38),
functional state of the vestibular (39), and cognitive, di-
alect, compensatory, self-help, community, fine motor, and
gross motor skills (40) positively.

In navigation skills, spatial cognition skills (37), tempo-
spatial orientation and mobility skills improved after
video game interventions (38). According to the play
skills, although collateral behavior (35), transition behav-
iors (35), shared attention (32), parallel play (32, 33), so-
cial interaction (33) and object exploration (33) increased,
but purposeful simple manipulation (35), involvement
(35), perseverative[self-stimulation (35), disengagement
(32), and cooperative play (32, 33) decreased. In one study
engaging with gamified compensatory training and time
todiscover things throughout tabletop works improved by

an average of 24% - 95% CI (2%, 46%) after training (34). In
the others, physical activity levels increased significantly
(P < 0/05) (36). Improvement in cognitive, verbal, recov-
ery, visibility, self-help, public, fine motor, and gross mo-
tor ability sets were seen after Oregon Project interven-
tion (40) and the indicators of the functional state of the
vestibular analyzer also significantly improved (P < 0.05)
after intervention (39).

4.6. Quality of Studies

Quality of studies was assessed using the modified
Downs and Black checklist for the nine included studies
(Table 1). The range of scores among studies was 14 - 25.

Common biases and faults in the studies were missing
the controlling of confounders, not reporting of adverse
events, or the detailed attributes of the participants, like
the categorization system of visual impairment. In addi-
tion, the studies were not conducted as a randomized clin-
ical trial. In some studies, it seemed that detailed informa-
tion about the intervention protocol or main findings was
not provided.

5. Discussion

The purpose of our study was to assess the published
articles on play therapy interventions in children and ado-
lescents with visual impairment. We categorized findings
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as participants, implementation, measurements, and effi-
cacy of interventions.

Most of the initial studies found in this article were of
fair quality articles and were quasi-experimental studies.
Two kinds of play therapy interventions were used for chil-
dren with visual impairment. Play with and without elec-
tronics. In some studies, the support of parents or adults
was used in the play of these children whereas in others
children played alone. This study also showed that both
play therapy methods can improve fine and gross motor
skills, cognitive skills, interaction, functional vision, bal-
ance and orientation in children and adolescents with vi-
sual impairment. A past systematic review was conducted
on physical activity interventions in kids and youth with vi-
sual impairment by Piva et al. (sited in Furtado etal.) (41). A
part of their main finding was focused on assessing physi-
cal activity interventions, which were the training of struc-
tured exercise, physical activity, and instructional strategy
interventions on physical fitness, motor skills, and active
lifestyle. Their result is consistent with our findings es-
pecially in the characteristic of participants and they sug-
gested a need for a high-quality study with a specific pro-
tocol with more sample size and valid measurement in fu-
ture.

Also, improvement and promotion of growth abilities
of children with visual impairment in our findings are
in line with other studies conducted in this field (42-44).
In blind children, action video game play could result in
changes and enhancement in spatial attention ability (45).
In our study, the interventions had a positive effect on
the balance and vestibular system and functional status
of children. Studies revealed that vestibular function can
be affected with the help of special motor exercises (39,
46), although some studies have reported that children
with vision problems may face difficulties and challenges
in performing the interventions (47-49). However, the find-
ings of our study showed that children with low vision had
similar performance and active participation compared to
sighted children. This may be due to the increase in effec-
tiveness of new computer-based games in attracting visu-
ally impaired children and increasing their focus on inter-
ventions. Findings of our study indicate the positive effect
of new games in increasing social participation activities
of visually impaired children in line with the other studies
(33).

Developing a game especially for visually impaired
children is often difficult as it has many facets and re-
quires technical skills in various areas, such as illustra-
tion, sound and storytelling. People often do developing a
game from different disciplines in the fields from creativ-
ity to scientific backgrounds which eventually congregate.
MDA frameworkis the most frequently used framework for
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game design and game research and was presented by Hu-
nicke et al. The MDA framework standing for mechanics,
dynamics and aesthetics is a formal approach for under-
standing games. The MDA framework allows us to reason
explicitly about particular design goals, and anticipates
how changes will impact each aspect of the framework and
the resulting design/implementation (11).

Due to the importance of play in promoting various
aspects of development, especially in children with visual
impairment who are delayed in acquiring developmental
skills compared to their peers, it is suggested that in addi-
tion to addressing educational, sensory-motor, cognitive
and social issues, to pay attention to the development of
play skills and develop suitable games, which is an impor-
tant factor in the development of other basic skills of chil-
dren and adolescents.

5.1. Quality of Studies

We discovered several methodological biases after ap-
plying the modified Downs and Black checklist. One typi-
cal origin of bias was the failure of most studies to clearly
describe or use a visual impairment classification system.
Another fault was not having a clear play therapy interven-
tion protocol as discussed in a past review (41) and not re-
porting the effect size which challenges the generalization
of findings. Asin a previous review, Bakke etal. (50) empha-
sized the need for more developing a valid and reliable as-
sessment in children with visual impairment, in our study
we found that many used assessments lacked reporting of
their psychometric properties. In analyzing data, the ef-
fects of confounder variables have not been assessed and
controlled which was hinted in a similar previous study
(51). Except for two studies (32, 33), other early studies were
not of high quality. Most of them did not have precise ex-
planations about randomization, blinding, and follow-up
of samples, while are needed in high-quality studies to gen-
eralize it to all children with impaired vision. In addition,
a low sample size and heterogeneity of participants were
other issues of studies. These issues hinder us draw firm
conclusions about play therapy intervention effects in this
population.

5.2. Strengths and Limitations

As a limitation in our study the number of primary ar-
ticles was limited and we were not able to analyze more
articles. Because of varying instruments used in the pri-
mary studies, we were unable to compare the effectiveness
of interventions with each other, and our searching was
restricted to English and Persian languages, even though,
this study had some strengths like assessing of wide in-
ternal and external database and searching engine, extrac-
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tion of extensive primary data from the studies, assess-
ing of methodological quality, and conduction the review
based on the PRISMA statement.

5.3. Recommendations

Since we found that play therapy interventions could
facilitate the improved growth of visually impaired and
blind children and decrease the delay in their functions, so
the following recommendations seem necessary:

1) Future studies need to be conducted with more qual-
ity and controlling of confounders.

2) Intervention programs should be described clearly
and in full detail, other researchers as needed can perform
that.

3)More standardized assessments should be applied to
different studies that can be comparable.

4) For enhancing the children’s social participation,
there is a need to conduct play interventions via groups.

5) It is recommended to pay more attention to the
adaptation of the environment and compensatory tech-
niques.

5.4. Conclusion

Although our study revealed new and overall infor-
mation related to the play therapy interventions for chil-
dren and adolescents with visual impairment like its pos-
itive effect on different growth dimensions as play skills,
visual functions, physical activity levels, navigation skills,
vestibular and cognitive abilities, verbal, compensatory,
self-help, fine and gross motor skills, the lack of homo-
geneity in the finding of primary studies made it impos-
sible for us to do a meta-analysis. Unfortunately, since the
importance of considering the impact of play on visually
impaired children has been emphasized many times in
the past, few studies have yet investigated it. Therefore
conducting more high quality studies in this field seems
needed.
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