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ABSTRACT

ST The use of standard tools can show the exact effects of interventions in children and ado-
lescents with visual impairment (CYP-VI). However, to date, no comprehensive review study has eval-
uated the general characteristics and psychometrics of the instruments used in CYP-VI. Therefore,
the present study investigated the psychometric properties of the tools used for CYP-VI.
Databases of Cochrane, Scopus, PubMed, Web of Science, Iran Medex, Ma-
giran, National Library of Iran (INL) and Google Scholar were searched using Persian and English
keywords until 2021. The studies and tools used in CYP-VI were reviewed by two people in terms of
inclusion criteria. Relevant information and quality assessment of the tools were checked with the
adapted Casmin checklist (COSMIN) and Critical Review Form — Quantitative Studies. Psychometric
properties of the studied instruments in the narrative categories were analyzed with face, content,
criterion-dependent and reliability with internal and external reliability subgroups.
[EMTE Out of 1738 articles found, 39 studies were analyzed. Out of 39 articles, 26 were of high qual-
ity and others were of medium level. Study design included tool development/cultural adaptation,
experimental, longitudinal or cross-sectional studies. Assessments were categorized into develop-
mental (general skills, cognitive and social skills), Activities of Daily Living (ADL), Quality of Life (QoL)
and Functional Vision (FV). Among the developmental tools; Only Decker intelligence test, vision
related quality of life, Cardiff visual acuity questionnaire for children, first and second versions of LV
Prasad functional vision questionnaire and functional vision questionnaire for children and young
people with desirable psychometric properties have been reported. In relation to adaptive instru-
ments, the changes made included the use of auditory, tactile, olfactory and motor aids, vocabulary
changes, instrumental methods and the use of assistive devices, only a few of which reported psy-
chometric properties.
i [TTITERT This review study shows that limited tools have been designed for CYP-VI whose validity
Received: 12 Apr 2021 © and reliability have not been fully evaluated and reported. However, to improve the quality of studies
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Introduction

ision plays a significant role in the

early development of children’s abilities

[1]. In Children and Young People with

Visual Impairment (CYP-VI), decreased

visual stimuli limit the attainment of

physical, cognitive, psychosocial, and

participation abilities [2]. Therefore, CYP-VI acquisi-

tion of developmental skills will slow down. According

to the International Classification of Diseases (ICD-10),

functional vision is divided into four categories: normal

vision, moderate vision impairment, severe visual im-
pairment, and blindness [3].

To improve daily activities, social participation, and
quality of life, visually impaired people should have
greater access to rehabilitation services [4]. The World
Health Organization (WHO) emphasizes quality inter-
ventions and standard evaluations [4-6]. However, a
limited number of articles have reviewed the used tools
[4, 5, 7]. It is necessary to increase the number of re-
search studies on instrumentation and psychometrics of
tests. This study examines the clinical trial of the tools
used in CYP-VIL.

Participants and Methods
Searching method

We searched Cochrane, Scopus, PubMed, Web of
Science, IranMedex, Magiran, and National Library
of Iran databases using Persian and English keywords
from 2021. Initial study sources were also searched
manually. Keywords were “visual impairment”,
“blind”, “sight”, “assessment”, “test set”, “tools”,
“questionnaire”, “measurement”, “child”, “adolescent
and young person”. Searching and extracting articles
were performed according to PRISMA (Preferred Re-
porting Items for Systematic Reviews and Meta-anal-

yses) instructions [13].

Among the initial studies, all medium- and high-
quality studies that had measured variables through a
tool were included in the analysis. To review the origi-
nal articles, the first two researchers (Ghasemi Fard
and Hooshmnzadeh) reviewed the titles and abstracts
and then the full texts. Any ambiguity was resolved by
agreement between the two researchers.

Quality assessment and data extraction

Quality assessment and extraction of evidence sum-
mary were performed independently by the two
browsers. All information was recorded and evaluated
systematically in accordance with the COSMIN (Con-
sensus-based Standards for the selection of health sta-
tus Measurement Instruments) checklist [8].
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Figure 1. Article selection process based on PRISM flowchart
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Table 1. Details of the analyzed preliminary studies

Author, Year Sample Size Age Assessment Tool Type of Study
Flius (2004) [1] 773 <7 CVFQ (Children’s Visual Function Questionnaire) Instrumentation
V.B (2009) [15] 1249 11-18 PedsQL (Pediatric Quality of Life Inventory) Longitudinal

Nirmalan (2004) [22] 1149 7-15 VFQ (Visual Function Questionnaire) Cross-sectional
Shirley (1999) [25] 15 6-12.5 WISC-R (Wechsler Intelligence Scale for ChildrenRevised) Cross-sectional
Peterson (2000) [26] 23 5-12 Four misconceptions Cross-sectional
Behl (1993) [30] 35 2-30 mon BDI (Battelle Developmental Inventory) Trial
MMSE(minimal mental status examination)
Kalik (2012) [31] 20 7-12 NPI (northwick park index of independence) Trial
LVQol (Low Vision Quality of Life)
SSAT-VI (Social Skills Assessment for Children with Visual Impair-
. ments) .
Eta=baniizai]ld] &2 W20 COPM (Canadian Occupational Performance Measure) Wi
MVPT (Motor-Free visual Perception Test)
Choobdari (2019) [32] 30 9-12 Wechsler Trial
LV-Prasad g
Gothwal (2003) [35] = EHE LVP-FVQ (LV Prasad-Functional Vision Questionnaire) s ST
Minaee (2008) [50] 439 5.7-15.6 Williams Intelligence Test Comparative
g SSRS ((Social Skills Rating System) .
Khoshkam (2008) [33] 20 12-15 P! (Problem Solving Inventory) Trial
Shahim (2000) [24] 62 7-15 SSRS Cross-sectional
SSRS
43 4-13 WISC-R
Mashhadi (2011) [20] Four misconceptions Cross-sectional
57 39 Theory of mind
. WISC-R .
Bartoli (2019) [42] 17 4-10 CARS (Childhood Autism Rating Scale) Instrumentation
-~ ADOS (Autism Diagnostic Observation Schedule) .
Williams (2013) [16] ? & ADI-R (Autism Diagnostic Interview, Revised) s R
Elsman (2019) [54] 237 36 PAI-CY (Participation and Activity Inventory for Children and Youth ) Comparative
ICF
Yara (2016) [41] 20 7-14 LvQoL Instrumentation
NPI
Hull (1995) [27] 314 5-18 Digit-span tests Cross-sectional
Fleming (2019) [19] 47 8-20 VFQ-25 (Visual Function Questionnaire) Cross-sectional
Makrain (2016) [44] 35 1-14 Organ project Instrumentation
Deker (1990) [34] 155 6-15 Intelligence Test Instrumentation
Ferreira (2017) [43] 25 2-6 GMDS-ER Instrumentation
Shokla (1990) [49] 193 8-15 BLAT (Blind Learning Aptitude Test) Comparative
Alpine (1995) [21] 16 412 Slocen’s intelligence scale Cross section
misconception
Berk (2007) [52] 73 >7 CVFQ (Children’s Visual Function Questionnaire) Comparative
Dalvera (2002) [45] 13 8,53-46 mon ISBS (Individual Social Behavior Scale) Longitudinal
Tadik (2013) [39] 148 10-15 FVQ_CYP (Functional Vision C;L;ZSF:':Z;nalre for Children and Young Instrumentation
Novel VQol_CYP
Tadik (2016) [48] 69 10-15 Health-related to quality of life Psychometrics
PedsQL
Brambering (1994) [17] 65 34 BEB-KV (Bielefeld Developmental Test for Blind Infants and Cross section
Preschoolers)
Brambering (1994) [53] 82 3-10 Four misconceptions Comparative
Rahi (2011) [30] 32 10-15 Novel VRQoL (Novel Vision Related Quality of Life) Instrumentation
Gothwal (2012) [36] 25 8-16 LVP-FvQ Il Instrumentation
camak (2016) [18] 282 Student age Gazi Functional Vision Assessment Cross section
Khadka (2010) [37] 154 5-18 CVAQC (Cardiff Visual Ability Questionnaire for Children) Instrumentation
Pitakova (2018) [23] 23 7-13 LV Prasad Cross section
Belman (1998) [29] 50 1236 mon BEB-KV (Bielefeld Developmental Test for Blind) i
Tadik (2019) [40] a4 6-19 VRQL (Vision-related Quality of Life) Instrumentation
Elsman (2019) [46] 115 0-2 PAI-CY (Participation and Activity Inventory for Children and Youth) Comparative
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Results
Study characteristics

All studies related to the used tools for CYP-VI were
systematically reviewed by April 2021 (Figure 1).

Place of studies

Most studies were conducted in European [4, 9-20]
and Asian countries [21-35], followed by the United
States [1, 36-39] and Australia [40, 41].

Tools

Primary tools were classified into four main catego-
ries: 1) developmental tools, including general, cogni-
tive, and social skills tests, 2) daily life activities, 3)
quality of life, and 4) functional vision test (Tablel).

Psychometric analysis

Some tools were developed for CYP-VI [1, 11, 17,
18, 20, 24, 25, 29]. Some early papers adapted CYP-VI
instruments with [26, 28, 48-54] or without reporting
psychometric properties [10, 12, 16, 19, 28, 31, 41, 45].
They also used non-psychometric reporting tools in
cross-sectional, interventional, and longitudinal $tud-
ies.

Psychometrics
Reliability

Five articles reported formal validity [12, 13, 18, 20, 35],
three articles, content validity [4, 25, 31], five, standard
reliability [12, 25, 26, 28, 31], and 12 articles construct
reliability [1, 11, 14, 18-20, 25, 26, 31, 33, 45, 47].

Validity

The three main articles considered both internal and
external validity [27, 40, 43, 49, 53], four articles re-
ported internal validity [16, 25, 35, 48] and 12 articles
reported external validity [17, 26, 36, 37, 39, 41, 44, 46,
47,50, 52, 54].

Discussion

The purpose of this review study was to assess the
psychometric valuations in CYP-VI. The results
showed that several assessments were specifically
designed for this group, and most researchers in their
studies used non-specific or designed tools for other
age groups who have not been psychoanalyzed. The
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tools which measured cognitive, social, and general
development were classified into four categories: Ac-
tivity of Daily Living (ADL), Quality of Life (QoL),
and Functional Vision (FV). These tools were de-
signed to be self-report, interview, observation, and
performance-based. However, in both types of instru-
ment design evaluation and tools adaptation, the psy-
chometric process of most instruments have not been
performed accurately. The validation process must be
reported appropriately regarding formal validity, con-
tent, criteria, and structure. In addition, internal and
external reliability must be thoroughly investigated.
Similar to our result, a study of CYP-VI rehabilita-
tion objectives with respect to ICF, showed a need for
a valid assessment with a clinically acceptable assay
to accurately measure CYP-VI growth progression
. In addition, the findings of some studies [4, 5, 7,
49] and a randomized clinical trial [50] are consistent
with our findings and suggest that using standard tools
to evaluate the effectiveness of interventions in CYP
-VI, having credible and reliable tools can improve
the quality of studies and control systematic errors.
Among the designed instruments, only the Decker
intelligence test, VRQoL, CVAQC, LVPFVQ, and
FVQ-CYP were reported with desirable psychometric
properties. Among the tools adapted for CVP-VI, only
Williams intelligence tests, BLAT, Wechsler, PedQoL,
CVFQ, Novel VRQoL, and PAI-CY performed the
psychometric process after making changes to the
original version of the tool [4, 12, 13, 31, 38].

Conclusion

A literature review shows that a limited number of
standardized tools were used for CYP-VI, and most
lacked a complete report of psychometric properties.
So far, only five tools for growth, ADL, QoL, and
functional vision, have been designed for these indi-
viduals. Further development of standardized tools is
needed to minimize errors and improve the quality of
studies performed for CYP-VI.
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17. Retinopathy

18. Familial Exudative Vitreoretinopathy
19. Optic Nerve Atrophy

20. Cataract

21. Infection and Papilledema
22. Trauma

23, Astigmatism

24. Hypermetropia

25. Amblyopia

26. Achromatopsy

27. Blue Cone Monochromacy
28. Rod Cone Dystrophy

29. Nystagmu

30. Glaucoma

31. Charge Syndrome
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14, COSMIN
15. Critical Review Form — Qualitative Studies
16. Validity
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48. Visual Function Questionnaire (VFQ-25)

49, International Classification of Function ( ICF)

50. Northwick Park Index of Independence (NPI)

51. Canadian Occupational Performance Measure (COPM)

52. Vision-related Quality of Life (VRQL)

53. Low Vision Quality of Life (LVQoL)

54. Children’s Visual Function Questionnaire (CVFQ)

55. Novel Vision Related Quality of Life (Novel VRQoL)

56. Quality of Life in Children and Young People with Visual
Impairment

57. Pediatric Quality of Life Inventory (PedsQL)

58.Low Vision Prasad-Function Vision Questionnaire (LVP-FVQ)

59. Cardiff Visual Ability Questionnaire forChildren (CVAQC)

60. Gazi Functional Vision Assessment

61. Functional Vision Questionnaire in children and young people
(FVQ-CYP)
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32. Aalbinism

33. Tumor

34. Lieber's Optic Neuropathy

35. Retinitis Pigmentosa/Detachment
36. Chorioretinitis

37. Macular Degeneration

38. Microphthalmia

39. Norrie Disease

40. Chiasmatic-hypothalamic Glioma
41. Persistent Hyperplastic Primary Vitreous
42, Visual Feld Deficit

43. Ens Dislocation

44, Activity of Daily Living (ADL)

45, Quality of Life(QoL)

46. Functional Vision Test

47. Theory of Mind (TOM)
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63. Bielefeld Developmental Test for Blind Infants and Preschoolers
(BEB-KV)

64. Griffiths Mental Development Scales-Extended Revised (GMDS-
ER)
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62. Vision Related Quality of Life( VRQoL)
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1. Internal Compatibility 22. Functional Vision Questionnaire for Children and Young People
2. Normal Sight (NS) (FvQ_CYP)
3. The Wechsler Intelligence Scale for Children-Revised (WISC-R) 23. Novel VQol_CYP
4. Four False Beliefs 24, Bielefeld Developmental Test for Blind Infants and Preschoolers
BEB-KV)
5. Battelle Developmental Inventory (BDI (
6. Minimal M:nta’I)Status Ex:minago(n (NZMSE) 25. The second version of the LV Prasad functional vision

. . " N . . questionnaire
(75.5/5_\(-:-(::2') Skills Assessment for Children with Visual Impairments 26. Gazi Functional Vision Assessment

27. Cardiff Visual Ability Questionnaire for Children (CVAQC)
28. Adapted Version of LV Prasad (LVP-FVQ)
29. Bielefeld Developmental Test for Blind (BEB-KV)

8. Motor-Free visVual Perception Test (MVPT)
9. LV Prasad-Functional Vision Questionnaire

10. Williams Intelligence Test 30. Vision-Related Quality Of Life (VRQL)
11. Social Skills Rating System (SSRS) 31. Participation and Activity Inventory for Children and Youth
12. The Problem Solving Inventory (PSI) (PAI-CY)

13. Childhood Autism Rating Scale (CARS)

14. Autism Diagnostic Observation Schedule (ADOS)

15. The Autism Diagnostic Interview, Revised (ADI-R)

16. Participation and Activity Inventory for Children and Youth
17. ICF core set

18. Visual function questionnaire (VFQ-25)

19. Blind Learning Aptitude Test (BLAT)

20. Slossen Intelligence Scale

21. A modified version of the Individual Social Behavior Scale (ISBS)
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