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Objectives: This study aimed to compare the gross (locomotor) and fine (object) motor skills of
children with visual impairments to those of sighted children through a comprehensive review
and meta-analysis.

Methods: A systematic review and meta-analysis were conducted according to a registered
protocol on the international prospective register of systematic reviews (PROSPERO) and in
adherence with preferred reporting items for systematic reviews and meta-analyses (PRISMA)
guidelines. Three reliable databases were thoroughly searched for original and peer-reviewed
articles. The included studies assessed motor skills using different methodologies, contributing
to data heterogeneity. Egger’s regression test was used to assess publication bias.

Results: A significant difference was found between low vision and visual groups in locomotor
skills (P<0.001, 95% Cl, 0.706%, 1.384%). In addition, the pooled analysis for object motor skills
indicated a significant difference (P<0.001, 95% Cl, 0.727%, 1.488%) among the considered
groups. Evidence of publication bias was detected for locomotor skills comparisons (P=0.04).
However, no significant publication bias was found for the meta-analysis of object motor skills
(P=0.056) among the considered groups.

Conclusions: The results of the meta-analyses showed significant differences in locomotor
(gross) and object (fine) control skills between sighted and visually impaired children. A possible
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Introduction

ision is crucial for navigating the world using

environmental information [1]. Lack of visual

information confines a child to the space their

body inhabits, limiting their ability to explore.

Visual information also helps a youngster

move better and influences how human mo-
tor motions are organized [2]. Basic motor and visual mo-
tor skill development may be affected or delayed by an
early decline in or absence of inter-sensorial coordination
[3]. Children with visual impairments are at risk of weak
motor skill performance [4, 5]. They are developmentally
behind their sighted peers, which can hinder their abil-
ity to learn complicated motor skills and overall motor
development [6-9]. According to a common definition,
visual impairment, in which an individual’s vision is below
normal, is defined as having a visual acuity of less than
1/10 following all necessary eye corrections [10, 11]. An
estimated 19 million of the world’s children are visually
impaired, while 1.4 million are blind [12, 13].

Motor skills play a critical role in the life course of in-
dividuals [14]. A person’s growth and development may
be significantly impacted by acquiring fundamental
motor skills in childhood [15, 16]. Due to their lack of
sensory input, children with limited vision frequently
struggle with sensory integration [17]. It has been dem-
onstrated that denying children practice and limiting
their opportunities for movement can impair their abil-
ity to perform motor skills effectively [18]. Fundamental
motor skills, typically divided into locomotor and object
control skills, are the foundation for mastering more
complex movement patterns, participating in sports,
and playing games [19]. Research has demonstrated
that children with visual impairments who engage in
sports exhibit significantly greater object control skill
scores than those who do not participate [4]. Addition-
ally, some studies have reported that children without
visual impairments outperformed their classmates re-
garding locomotor skills [9, 20, 21].

Individuals with visual impairments experience detri-
mental effects on their motor abilities during their de-
veloping period, including posture, flexibility, balance,
walking, and limb strength [22]. Children with visual
impairments often experience challenges with motor
skills. These difficulties can include problems with ac-
quiring a proper gait and maintaining good posture.
They may also struggle with spatial orientation and or-
ganizing their sense of time. Additionally, coordinating
perceptual information and adjusting it to the outside
world can be particularly challenging for these children
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[23]. Studies have analyzed the changes in maintaining
an orthostatic posture and the speed of adjusting to dif-
ferent positions [24, 25], postural control [26], manual
dexterity [27], normal gait parameters [28] and gross
motor skills [4].

Physical health and gross motor abilities are crucial to
the daily activities and lives of children with visual im-
pairments [21]. If a child does not acquire proficiency in
motor skills, it can impede their capacity to participate
in adequate physical activity and maintain aspects of
health-related physical fitness [29, 30]; the importance
of motor skill proficiency is clear [31]. Different studies
have declared that children with low vision and visual
impairment have poorer gross motor skills, especially in
balance [8], score lower in object control [21] and ex-
hibit weaker writing performance [32, 33].

People with severe visual impairments experience
delays in reaching their body’s midline, which leads to
low body awareness, difficulties with manual tasks, and
challenges in manipulating objects with two hands [34].
Some studies have stated that severe visual impairment
and lack of visual sensation negatively impact the devel-
opment of participants’ bilateral coordination [34, 35].

In summary, children with visual impairments are
more likely to experience various health and motor is-
sues that require different management forms. On one
hand, these individuals have critical motor skill vulner-
abilities that need to be carefully considered; on the
other hand, the difference between gross and fine mo-
tor skills is not evident between visually impaired and
sighted children. Therefore, we conducted a systematic
review and meta-analysis to compare the fine and gross
motor skills of children with visual impairments to those
of their sighted peers. We applied the population, inter-
vention, comparison, outcomes (PICO) format of ques-
tions to screen, choose and review the literature [36].

Methods

This study used the preferred reporting items for sys-
tematic reviews and meta-analyses (PRISMA) [37]. The
review protocol was also prospectively registered in the
international prospective register of systematic reviews
(PROSPERO) database (CRD42024546060).

Eligibility criteria

One of the prerequisites for being included in the me-
ta-analysis was having a cross-sectional, case-control,
or cohort study design. Participants were children aged
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six to twelve, both with and without visual impairment.
Exposure and outcome criteria involved research com-
paring children with visual impairment to their sighted
peers regarding motor and gross skills. Studies that re-
lied on qualitative research, interventional studies, or
randomized controlled trials (RCTs) were excluded from
examination. Furthermore, non-English articles were
excluded. Studies that did not compare the motor skills
of children with and without visual impairment were
also excluded from the analysis.

Search strategy

The search strategy was based on a combination of key-
words related to motor skills and visually impaired chil-
dren utilizing Boolean operators, quotation marks, and
truncation to achieve a valid search strategy. The search
strategies were conducted for the following databases:
PubMed, Web of Science, Scopus and Google Scholar. In
general, the following terms were included in searches:
“Visually impaired” OR “visual impairment” OR “low vi-
sion” OR blind OR “partially sighted” OR blindness) AND
(“child” OR child OR “minors” OR “puberty” OR “pediat-
rics” OR pediatric OR adolescent OR preschool OR “teen-
ager” OR “teenagers” OR “teen” OR “boy” OR “boys” OR
“school age” OR “teens” OR “girls” OR “boyhood” OR
youth OR “girlhood” OR “girl” OR “school-aged” OR “kid”
OR “kids” OR underage OR schoolchild OR juvenile) AND
(“motor skill” OR “motor skill competency” OR “motor
coordination” OR “motor development” OR “motor
function” OR “motor performance” OR “motor abilities”
OR “fine motor skill” OR “gross motor skill*” OR “loco-
motor skill” OR “object control skill”.

Selection process

Two authors (Ebrahim Ebrahimi and Mohammad Sal-
sali) separately scanned and selected the articles’ titles
and abstracts based on the inclusion criteria and PRIS-
MA standard protocol [37]. All human studies and trials
published until the end of the search period (February
2024), were included. All searched records were import-
ed into EndNote software, version 20, which was used
to remove duplicate articles.

Data collection process

Using a standard Excel data extraction sheet, two re-
searchers (Ebrahim Ebrahimi and Mohammad Salsali)
independently extracted the data and compared the
findings to assess coherence. The following data were
retrieved from the included studies: 1) Study character-
istics (e.g. publication year, first author’s name, sample
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size, study design, and variable measurement); 2) Par-
ticipants’ demographic information (i.e. sex and age);
3) Motor skill measurement (e.g. Bruininks-Oseretsky
test of motor proficiency [BOTMP]), test of gross motor
development-second edition (TGMD-2); 4) Visual im-
pairment acuity (i.e. low vision, blind, sighted, visually
impaired, etc.) and 5) Main outcomes (Table 1).

Risk of bias assessment

Two reviewers (Ebrahim Ebrahimi and Mohammad
Salsali) utilized the Joanna Briggs Institute (JBI) critical
appraisal tools [38] to assess the potential for bias, with
the particular tool selected based on the design of each
study included in the review (i.e. cross-sectional (n=3) [9,
20, 21] and case-control (n=10) [4, 7, 8, 32-35, 39-41].

Results
Study selection

The search strategy identified 897 studies. After the
removal of duplicates, 430 studies remained. Title and
abstract screening identified 27 potentially eligible stud-
ies. Seventeen of these studies were excluded due to
not reporting sufficient data (n=2) or not meeting the
inclusion criteria (n=15). Ten original studies met the
inclusion criteria. However, 21 additional studies were
included by searching Google Scholar, of which 18 were
excluded for not meeting the inclusion criteria. As a re-
sult, 13 studies were included in the review. Figure 1 de-
picts the PRISMA flow diagram, showing the number of
articles excluded at each stage of the systematic review
and meta-analysis.

Study characteristics

Publication dates ranged from 2000 to 2022 (median,
2011), with 53% (7/13) of trials published after 2011.
Of the eligible studies, ten were case-control, and three
had a cross-sectional design. Among the selected arti-
cles, which included 1,145 participants in this systemat-
ic review, all conducted comparisons between the two
genders, male and female. The ages of the participants
ranged from 4 to 13 years. The included studies were
conducted in Turkey [7, 33], Poland [35], Netherlands
[4, 23, 34], US [9, 41]. Motor skills were measured in
different ways, including the BOTMP [35], test of gross
motor development-second/third edition [20, 41], Kin-
esthesia test [33], movement assessment battery for
children [34], GT1M ActiGraph [23], Eurofit test battery
[21], Jebsen hand function test [32], Lovett’s manual
muscle strength measurement [40].
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Table 1. Characteristics of the included articles
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.. . Stud .
Author Participants Sex Variables Tools . N Main Outcome
Design
The motor skills of children
60 children (30 Gross motor skills, W:rtf:: \tl;?:)c;z \(I)‘:‘esriegr\xzzk_
Bouchard etal. §|ghted—30 low Both gender fine motor S!(I”S, BOTMP Case-control children. In addition, the
2000 [8] vision) aged 8-13 and upper-limb . X S
cars coordination children with low vision
v had weaker motor skills,
particularly in balance.
Lao”cgmﬁzor (I:;;n’ Children with visual impair-
20 visually 11 visually g’umplandpélider)” ments that participated in
Houwen et al. impaired children  impaired boys aild oFl)J'ect —— TGMD-2 Case-control activities had dramatically
2007 [4] and 100 sighted and 9 visually (catcthick over- stronger object control
children impaired girls ! ! skill scores than those who
hand throw and did not
underhand roll). :
Accuracy of The students with low
Aki et al. 2008 20 students with 9 girls and 11 moving a %nger vision had a lower average
[33'] low vision and 20 bovs from one point to Kinesthesia test ~ Case-control  score, taking more time to
sighted children Y anotherp oint write the sentence than
P sighted students.
. . Visually impaired children
Houwen et al. 23 chlIdren.W|th 32 males and Motor perfor- Movement as- showed the weakest
VI and 25 children sessment battery  Case-control
2008 [34] X 16 females mance X performance compared
without VI for children s
with sighted ones.
48 children with V Test of aross Children with visual impair-
Houwen et al visual impairment 32 males and Gross motor motor degvelo ) ment indicated lower gross
2008 [42] ’ I and 48 children 16 fernales skills and physical ment-2 and GTEM Case-control motor skills.
without visual activity ActiGranh Performance than sighted
impairment P peers.
. Children who were visually
Houwen et al. lsziohizzdgsz é%o 40 males and skil(lasr(;;s dm(;tosircal TGMD-2 and eu- Cross-sec- impaired showed weaker
2009 [21] Slghted . 20 females nc pny rofit test battery tional gross motor skills than
visually impaired) fitness R
their peers.
30 children with There was a growing ga
Uvsal et al. 2011 low vision, 30to- ~ Combination  Gross motor skills, BOTMP and between dif'fgerent vgisguaFI)
Y ! tally blind children of girls and balance and bilat-  standingonone  Case-control R .
[7] . o acuity levels in the devel-
and 30 children boys eral coordination leg P .
with normal sight opment of motor skills.
42 students with Writing speed :S:iﬁg:?gg Thc:;zr\:zlstfr:;/\llséua(l)g?;alr—
Uysal et al. 2012 low vision and 26 25 boys and and legibility and . o P
. . . and Bruininks- Case-control  handwriting performance,
[32] normal-sighted 17 girls Visual-motor L
L Oseretsky motor weaker legibility and
students ability - o,
proficiency test weaker writing speed.
23 children with 9 girls and Motor skill perfor- All the locomotor and ob-
Wagner et al. visual impairment 14 boys with mance (locomo- TGMD-2 Cross-sec- ject control skills assessed
2013 [9] and 28 sighted visual impair- tor and object tional are significantly worse for
children ment control) blind children.
There is no difference in
. . Motor skill perfor- the performance of chil-
Haibach et al. 10\25cuh;||?rrﬁna\i’:1th 61 boys and mance (locomo- TGMD-2 Case-control dren with different visual
2014 [40] ments 39 girls tor and object acuities, but those who are
control) at the B1 level performed
weakly.
Serious visual impairment
. Motor skills and and a lack of sensation
Rutl;g\ivgligse]t al. 75 individuals 40 g'gzs:d 35 bilateral coordina- BOTMP Case-control negatively affected par-

tion

ticipants’ development in
bilateral coordination.
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. . . Stud .
Author Participants Sex Variables Tools . Y Main Outcome
Design
Children without visual
impairment appeared to
o the mos eted
Brian et al. 2019  dren and 10 chil- 12 boys and Locomotor skills Cross-sec- X
o : . TGMD-3 . levels compared with
[20] dren with visual 13 girls and ball skills tional . . .
impairment those with visual impair-
P ment. Children with visual
impairment showed signifi-
cant formative delays.
The degree of vision has
a significant influence on
Balance, sitting Lovett’s manual 120 o yefezt| o) pier
reach, standing muscle strength S IS, A5 (17
Kurtoglu et al. 250 participants 161 females o R physical and motor char-
long jump, vertical measurement Case-control -
2022 [39] aged 10-19 years  and 89 males X X acteristics are concerned,
jump, and hand- and eurofit test S .
; individuals with total
grip strength battery

visual impairment develop

slower than learners with
visual impairments.
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Abbreviations: BOTMP: Bruininks-Oseretsky test of motor proficiency; TGMD-2: Test of gross motor development-second edition; TGMD-

3: Test of gross motor development-third edition.

Risk of bias

The specific JBI tool was applied according to study
design (i.e. cross-sectional (n=3) [9, 20, 21] and case-
control (n=10) [4, 7, 8, 23, 32-35, 40]. It is worth noting
that all of the cross-sectional studies could not find any
confounding factors in their analysis and, therefore, did
not apply strategies to deal with these factors. However,

inclusion and exclusion criteria were clearly defined in
their works. In addition, exposure and outcome mea-
surement were assessed in a valid and reliable way. For
the 70% of case-control studies, exposure measurement
was not evaluated reliably or consistently. Furthermore,
only one study had an exposure period of interest that
was long enough to be meaningful; other studies did
not report any information regarding this issue. More-
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Figure 1. Flow diagram for eligible studies
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Comparision of locomotor skills between visually impaired and sighted children

Study name Statistics for each study
Hedges's Standard Lower Upper
g error Variance limit  limit
Bouchard et al, 2000 0.883 0267 0071 0359 1407
Houwen et al, 2006 0.097 0243 0059 -0.381 0574
Houwen et al, 2008a 0.976 0295 0087 039 155
Houwen et al, 2008b 0.688 0208 0043 0279 1.097
Houwen et al, 2009 0612 0.186 0034 0248 0976
Atasavun et al, 2011 2593 0294 0087 2017 3170
Songul eta 2012 1.827 0292 0085 1.254 2400
Wagrer et al, 2013 0.970 0293 008 0395 1545
Hailbach et a, 2014 1174 0215 0046 0752 159
Brianet a, 2019 1.980 0484 0234 1031 2929
Kurtoglu et al, 2022 0422 0128 0016 0.171 0672
Rutkowskaeta, 2016 0.927 0150 0022 0634 1.221
1.045 0173 0030 0.706 1.384
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Figure 2. Forest plot comparing locomotor skills between visually impaired and sighted children

over, 60% of the studies did not find any confounding
factors or strategies to address them. Online supple-
mental tables contain detailed information on the risk
of bias in each study (Supplementary Tables 1 and 2).

Description of the selected variables

Six studies examined the locomotor and object con-
trol skills of visually impaired and sighted children. Five
studies used the TGMD-2 [4, 9, 21, 23, 41] and one
study used TGMD-3 [20] to assess the locomotor and
fine motor skills. Furthermore, four studies evaluated
gross and fine motor skills using the BOTMP [7, 8, 32,
35]. Also, one study evaluated motor performance us-
ing the movement assessment battery for children [34],
one study used the Kinesthesia Test for the accuracy of
moving a finger from one point to another [33] and fi-
nally, one study assessed balance, sitting reach, stand-
ing long jump, vertical jump, and handgrip strength us-
ing Lovett’s manual muscle strength measurement and
Eurofit test battery [40]. We reported the findings from
the JBI tool used to evaluate the validity and reliability of
gross motor and fine motor assessments.

Data analysis

Locomotor skills were evaluated in three studies in
several ways [8, 23, 40]. They conducted an analysis of
different aspects of locomotion within the same pop-
ulation. Thus, we were able to perform a fixed model
meta-analysis for these studies, which was then incor-

Journal of Pediatrics Review

porated into the main analysis. Also, two studies [7,
41] compared motor skills among three groups: Vision,
low vision, and blind. However, since we intended to
conduct a meta-analysis between the sighted and low-
vision groups, we performed another fixed model meta-
analysis for these studies to inform our main analysis.

Locomotor

Twelve studies [4, 7-9, 20, 21, 23, 32-35, 40] compared
locomotor (gross) motor skills between low vision and
sighted groups. The total number of participants in
these studies was 1244. Before conducting the main
analysis, we used fixed model meta-analysis to aggre-
gate the data from a study that examined several as-
pects of locomotor motor skills separately. We obtained
an overall comparison from these data. The forest plot
(Figure 2) shows a significant difference between low
vision and sighted groups (P<0.001, 95% Cl, 0.706%,
1.384%). The majority of these studies reported a signif-
icant difference between the groups considered. How-
ever, in some studies, this difference was not observed.
The results revealed that heterogeneity was significant
after accounting for it (P<0.001; 1>=85.837). Egger’s re-
gression test found significant evidence of publication
bias (P=0.040). This implies that the tendency for stud-
ies with significant results to be more likely published
may impact the findings of the meta-analysis. The trim
and fill method was used to assess the possible effect of
future studies on the research results. The results indi-
cated that adding five randomly hypothetical studies to

Ebrahimi E, et al. Motor Skills in Visually Impaired vs Sighted Children. J Pediatr Rev. 2024; 12(3):261-272.
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Comparision of object motor skills between visually impaired and sighted children

Stud Statistics fi f j
Hedges's Standard Lower Upper
g error Variance limit limit ZValue p-Value

Houven et a, 2006 1.693 0267 0071 1170 2216 6346 0.000
Houven et a, 2008 0.688 0208 0043 0279 1.097 3299 0.001
Houwen et a, 2009 0612 0186 0034 0248 0976 3298 0.001
Atasavun et d, 2011 1.49% 0248 0062 1009 1982 6027 0.000
Wagrer etal, 2013 0.970 0203 0086 039% 1545 3307 0.001
Hailbachet al, 2014 0.702 0234 0055 0242 1161 2993 0.003
Brianetal, 2019 2151 0498 0248 1174 3128 4316 0.000

1.108 0194 0038 0727 1488 5706 0.000

,+l-ll. é
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Meta Analysis
Figure 4. Forest plot comparing object skills between visually impaired and sighted children Journal of Pediatrics Review
the left side of the graph could change the meta-analy- Seven studies [4, 7, 9, 20, 21, 40, 41] compared low
sis results. Therefore, it seems that the publication bias vision and sighted groups in object (fine) motor skills.
affected the results of these studies (Figure 3). The total number of participants in these studies was

602. Before conducting the main analysis, we used
fixed model meta-analysis to aggregate the data from
a study that examined several aspects of object motor
Object skills separately. Eventually, as Figure 4 indicates, the
pooled analysis of studies was one (P<0.001, 95% ClI,
0.727%, 1.488%) Analysis of the data from these stud-
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Figure 3. Funnel plot of comparison between visually impaired and sighted children for locomotor skills
Notes: Funnel plot assessing the presence of publication bias in a meta-analysis comparing locomotor skills between visually impaired and
sighted children. The white circles represent the studies that were actually observed, while the grey circles represent the studies that were
imputed.
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Figure 5. Funnel plot of comparison between visually impaired and sighted children for object skills

Note: Funnel plot assessing the presence of publication bias in a meta-analysis comparing object skills between visually impaired and
sighted children. The white circles represent the studies that were actually observed, while the grey circles represent the studies that were

imputed.

ies, as shown in the forest plot, revealed a significant
difference between the low vision and sighted groups
in object motor skills. After examining the heterogene-
ity, the results showed that it was significant (P<0.001;
[2=75.287). Egger’s regression test indicated no publica-
tion bias among the eligible studies (P=0.056). This sug-
gests that the results of this meta-analysis may be influ-
enced by the tendency for smaller studies with larger
effects to be published more frequently. The trim and
fill method was used to check the possible effect of fu-
ture studies on the research results. The results showed
that adding two randomly hypothetical studies to the
left side of the graph may not change the meta-analysis
results. Therefore, it seems that the publication bias had
no effect on the results of these studies (Figure 5).

Discussion

This is the first study to review and analyze the mo-
tor skills of children with visual impairment and their
sighted peers. The results of the meta-analyses demon-
strated significant differences in locomotor (gross) and
object (fine) control skills between sighted children and
those with visual impairments. According to our results,
some studies have indicated that the development of
motor skills in children with visual impairment should
be effectively monitored from early childhood [21, 39].
These studies suggest that delays in the motor charac-
teristics of visually impaired children may primarily be

attributed to a lack of sufficient support for their mo-
tor development [23]. One study declared that partici-
pation in sports can significantly support the develop-
ment of motor skills in children with visual impairment,
demonstrating that those who participated in sports
achieved significantly higher scores in object and loco-
motor skills compared to those who did not participate
[4]. Since people primarily interact with their environ-
ment through their sense of sight, any early deficiencies
in inter-sensory coordination can potentially hinder the
development of their fundamental skills [42]. Children
with visual impairment experience delays in the devel-
opment of their motor skills; for instance, visually im-
paired children achieved crawling or creeping skills ap-
proximately two months later than their sighted peers
[8]. In addition, a child’s level of motor skills indirectly
reflects his/her development of neuromuscular coor-
dination, as elaborated in a study showing that vision
loss negatively affects the development of participants’
bilateral coordination [35]. Fundamental motor skills,
which are divided into locomotor and object control
skills, are affected by visual impairment [20]. Some
studies have shown that children with visual impair-
ments experience notable challenges in their locomotor
and object control skills, especially compared to their
sighted peers [7, 41]. In a study that compared locomo-
tor and object control skills in children with and without
visual impairment, it was found that children with visual
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impairment showed significantly lower locomotor and
object control skills than children without visual impair-
ment. Additionally, children without VI did not demon-
strate a developmental delay, while children with VI did
show developmental delays [20]. Also, it was found that
visual severity significantly affected the performance of
all assessed motor skills, such as locomotor and object
control skills [9, 43]. For instance, some studies have
declared that children at the B1 level demonstrated no-
ticeably lower proficiency in motor skills compared to
the children at the B2 or B3 levels. Across almost all mo-
tor skills examined, the B1 group’s performance was sig-
nificantly inferior to that of the other groups. [4, 40, 44].

Children with low vision often experience difficul-
ties with sensory integration due to their limited sen-
sory input [45]. This lack of kinesthetic information or
sensory input hinders their development, resulting in
inadequate object skills, such as writing [17]. Some re-
search has demonstrated that students with low vision
have poorer handwriting performance compared to
their peers without visual impairment, particularly be-
cause their legibility is lower and their writing speeds
are slower [32, 33]. This issue is interpreted as arising
from sensorimotor, perceptual, and cognitive problems
encountered by children with low vision.

Limited access to physical movement and a lack of
opportunities for physical activity have been proven to
hinder children’s ability to perform motor skills effec-
tively [18]. In another study, it was found that children
with visual impairments engage in sedentary activities
for the majority of their waking hours, and their overall
physical activity levels are significantly lower compared
to peers without visual impairments, which is associ-
ated with lower levels of locomotor and object control
skills [41]. In contrast, it has been suggested that chil-
dren with visual impairments do not necessarily have
poor motor performance overall; rather, the specific
task at hand influences their performance. Research has
demonstrated that children with visual impairments ex-
hibit the lowest performance compared to their peers
without visual impairments in different locomotor and
object control skills [34].

Conclusion

The results of the meta-analyses showed significant dif-
ferences in locomotor (gross) and object (fine) control
skills between sighted and visually impaired children. A
possible explanation for these findings is that children
with visual impairments, such as blindness or low vi-
sion, are more likely to experience difficulties in motor

July 2024, Volume 12, Issue 3, Number 36

skills performance, such as locomotor and object con-
trol skills. Future studies should examine variables affect-
ing the motor skills of children with visual impairments,
such as different medical conditions, interventions, and
various social and psychological factors.

Strengths and limitations

A strength of the current investigation is that it includ-
ed a wide range of representative variables from various
original and peer-reviewed articles. Additionally, to our
knowledge, this is the first comprehensive review with a
meta-analysis summarizing the comparison of gross (lo-
comotor) and fine (object) motor skills in children with
visual impairment and their sighted peers. We conduct-
ed a meta-analysis and compiled the pooled compari-
son of gross and fine motor skills in the included out-
comes, despite the fact that some outcomes were not
consistently assessed across the studies. We adhered to
a protocol registered on PROSPERO and conducted this
systematic review in accordance with PRISMA recom-
mendations. We performed thorough searches across
seven reliable databases.

There are several limitations to our study. First, we only
considered original publications in English-language
peer-reviewed journals and did not include other scien-
tific literature, like books, conference proceedings, and
textbook chapters. Expanding the range of academic
sources and including publications in different languag-
es would be beneficial in future research. Additionally,
there were not enough studies to compare the disor-
ders between sighted and visually impaired children,
and there was insufficient research to evaluate how the
level of blindness can affect fundamental skills such as
locomotor and object control. Furthermore, the use of
different tools and methodologies across studies may
have contributed to data heterogeneity. Lastly, there
was evidence of publication bias, indicating a need for
more precise studies in future research.
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Supplementary Table 1. Risk of bias included case control study

Study 1 2 3 4 5 6 7 8 9 10  Overall Score
Bouchard et al. 2000 [8] Y Y N N N N N Y N Y 4
Kurtoglu et al. 2022 [39] Y Y N N N Y N Y N Y 5

Houwen et al. 2007 [4] Y Y N N N N N Y N Y 5
Rutkowska et al. 2016 [35] Y Y Y N N Y Y Y N Y 7
Uysal et al. 2011 [7] Y Y N Y Y N N Y Y Y 7
Haibach et al. 2014) [40] Y Y N Y Y Y Y Y N Y 8
Aki et al. 2008 [33] Y Y Y N N N N Y N Y 5
Uysal et al. 2012 [32] Y Y Y Y Y N N Y N Y 7
Houwen et al. 2008 [34] Y Y Y N N Y Y Y N Y 7
Houwen et al. 2007 [4] Y N N N N Y N Y 5

Supplementary Table 2. Risk of bias included cross-sectional studies

Overall
Study 1 2 3 4 5 6 7 8
Score
Houwen et al. 2009 [21] Y Y Y NA N N Y Y 5
Wagner et al. 2013 [9] Y Y Y NA N N Y Y 4
Brian et al. 2019 [20] Y Y Y NA N N Y Y 5
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