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Paediatric hand function assessment
practices of occupational therapists in
South Africa

Introduction: South  African  occupational therapists'
assessment practices of children's hand function are unknown,
although the treatment thereof is an integral part of the
paediatric scope of practice and clientele. Hand function
assessment frameworks and instruments are available, but a
lack of contextually relevant, comprehensive standardised
instruments was identified. The study aimed to investigate
occupational therapists' current paediatric hand function
assessment practices and their preferences towards future
practice.

Methods: A quantitative, cross-sectional study design using
convenient and snowball sampling was employed. An EvaSys®
survey system, custom-developed online questionnaire, was
used to collect information.

Results: In total, 194 HPCSA-registered occupational therapists
participated. All the participants currently rely on informal
observations. Although not exclusively designed for hand
function, standardised developmental tests were often used.
Limited familiarity with and use of the available published hand
function assessment instrument was reported. Future
assessment  preferences  supported a  standardised,
comprehensive hand function assessment instrument for
different age groups and paediatric conditions.

Conclusion: This study provides baseline evidence of current
and preferred paediatric hand function assessment practices
used by occupational therapists. The need for training to use the
available  published  instruments was  highlighted.
Recommendations towards the refinement of existing or the
development of a standardised, contextually relevant
instrument for paediatric practice in South Africa are offered.

Implications for practice

This article offers a deeper understanding of available paediatric
hand function assessment frameworks, assessment
instruments, and practices of occupational therapists. It
provides an outline of existing methods therapist use and offers
clear directives for how the South African OT would prefer to
assess hand function in children. Emphasis is placed on the
need for a contextually relevant instrument and future research
in refining existing instruments or developing a new instrument
is proposed. Additionally, practitioners provided practical
suggestions to guide the development of a contextually
relevant instrument for potential use in future instrument
development research.
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INTRODUCTION

Children use their hands as instruments to experience life,
express themselves and explore their world'. The term hand
skills is used interchangeably with terms such as dexterity,
fine-motor skills and hand function® Hand skills can be defined
as "skills of the hand that are needed to attain and manipulate
objects" to interact with the environment and people?**°. Hand
function is crucial for engagement in early childhood
occupations of learning, doing and thinking'. Limitations in hand
function may cause children to experience difficulties in
fine-motor activities, for example, grasping small objects,
writing, fastening buttons and using an electronic device?.
Without hand function skills, children are unable to meet the
demands of daily life?. Children with several different health
conditions can present with various hand function difficulties,
causing restriction in activity participation and impairment in
quality of life. Thus, children are often referred to occupational
therapy, where precise assessment and effective intervention
are crucial to address these impairments®,

In South Africa, research indicates that only 30.4 % of South
African pre-schoolers’ fine motor are on par for age*. Fine motor
skills have been identified as one of the predictive components
of children’s performance in the preschool years*. With South
African occupational therapists frequently treating young
children, it may be important to look at their paediatric hand
function assessment practices to ultimately address these
difficulties in South Africa childrenS. Assessment practices refer
to the methods of assessment, type of assessments used, the
preference, reasons for use/non-use, the frequency of use, the
particular context of practice used in and the population being
evaluated®”.

It is widely acknowledged that assessment is a core
professional skill considered an essential first step in the
occupational  therapy  process®.  Assessment involves
determining the factors that support or hinder "health,
well-being and participation” through determining the client's
current and potential problems®®. Sound assessment
instruments are valuable in the decision-making process,
guiding intervention planning and augmenting evidence-based
practice® . The use of valid and reliable assessment
instruments may assist the occupational therapist to obtain
trustworthy information to justify and guide intervention, can
be used to evaluate the effectiveness of occupational therapy
service and guide clinicians to discover ways of advancing
knowledge and practices®-=,

Moreover, another aspect to consider in the field of
assessment practice is the rapidly growing fields of instrument
development across disciplines™. This has led to the availability
of a wide range of emerging assessment instruments,
approaches, and methods of great value to the profession,
considering the broad scope of services provided by
occupational therapists'®?. At the same time, occupational
therapists need to be thoughtful in their choice of instruments to
obtain relevant, valid and reliable information to ensure the best
assessment practices™,

The type of instruments used to assess children's hand
function has been described in the literature!-31°92222 Moreover,
the method of assessment seems to be dependent on the
availability of instruments. Therefore, it seems that hand
function assessments often occur in combination with other
more general developmental assessments or are administered
as part of informal observations. Nevertheless, despite all the
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available paediatric hand function instruments described in the
literature, it appears that there is no one assessment that (i)
includes assessment items to cover all hand function aspects?’;
(i) displays the characteristics of a systematic and
comprehensive instrument development process as previously
described?™5;, (jii) provide evidence of the essential
psychometric properties’®?#; and (iv) have been standardised as
norm-referenced instruments for a wide age range of children in
South Africa?.

However, little is known about the assessment practices of
South African occupational therapists pertaining to paediatric
hand function?s?’. In 2021, South African occupational therapists
in-hand manipulation (IHM) assessment practices have been
described with regard to current and preferred assessment
methods5. Only one international study and no national studies
could be located regarding the paediatric hand function
assessment instruments selected and used by occupational
therapists®.  Therefore, several questions arose regarding
South African occupational therapists' current paediatric hand
function assessment practices and their preferences towards
future assessment practices.

LITERATURE REVIEW
Considerations when selecting an assessment instrument

The wide range of assessment instruments available,
occupational therapists need to be thoughtful when choosing
an assessment instrument. From the literature, cognisance of
specific considerations is pivotal during any critical evaluation
process of potential assessment instruments (to be purchased
and used in clinical practice or for research). Foundational to
these considerations are (i) instrument evaluation framework/s;
(ii) instrument development theory and process; (iii) evidence
of the psychometric properties; and (iv) contextual relevance of
assessment instruments. Each consideration is briefly described
below.

Firstly, occupational therapists should critically review
available instruments for appropriateness and performance
against an evaluation framework, such as those described by
Law™ or Rudman and Hannah™. These frameworks describe five
broad categories: clinical utility, standardisation, purpose,
psychometric properties and patient's perspective?®,

Secondly, instruments should be reviewed to determine
whether a systematic theory-based process for instrument
development was followed and recorded to substantiate the
instrument's scientific soundness™™»*, These include the
classic test, item response, and multidimensional scaling
theories. Many currently available instruments used in
occupational therapy have been developed with the classic test
theory's*.

A third consideration is the evidence of evaluated
psychometric properties of the instrument™*. The nature of the
psychometric evaluations depends on the type of assessment
instrument but generally include reliability (ie, inter-rater,
intra-rater, test-retest and internal consistency), validity (ie.,
face, content, construct, criterion, concurrent and predictive
validity), and responsiveness (i.e, longitudinal
validity)“"”"3"5'1629‘32.

Lastly, a critical continuous consideration is whether the
instrument has evidence of social, cultural, religious, gender and
contextual relevance?®,
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Components of a comprehensive paediatric hand
function assessment

Concerning all the different aspects of hand function that can be
assessed, three models/frameworks that can serve as
conceptual guides toward comprehensive assessment of
paediatric hand function have been proposed.

They include the following:(i) the Hand Function Evaluation
Model which proposes three levels of assessment: sensorimotor
components, developmental progress and function of the
hand®; (ii) the Functional Repertoire of The Hand Model is
based on four key components, namely personal constraints,
task parameters, hand roles and hand actions® and (iii) the
Children's Hand  Skills Framework recommends a
comprehensive hand repertoire that can be divided into six
distinct categories applicable to the assessment process?2 The
first two categories do not include contact with objects, namely
manual gesture and body contact hand skills. The object-related
categories include hand skills involving arm-hand use, hand
function involving adaptive skills of hand use (such as grasping
and in-hand manipulation), hand skills involving bimanual use,
and general quality of hand function (dexterity, coordination
speed)”.

The available paediatric hand function assessment
instruments

Although this article does not aim to provide a literature review
on available hand function assessment instruments, a
comprehensive selection and charting of instruments were
needed to inform the development of the questionnaire for this
study. Therefore, a literature search was conducted in May 2020
to identify all the paediatric hand function assessment
instruments that are currently available.

The following databases were searched: Academic Search
Ultimate, Africa-Wide Information, CINAHL with full text, eBook
collection (EBSCOhost), Health Source: Nursing/Academic

Edition, Kovsiecat, KovsieScholar, MEDLINE with full text,
Open Dissertations and MEDLINE .

The search was limited to articles written in English that were
published from 2010-2022. The search terms used were
[instrument] and child*. From these sources, a broad overview
of published paediatric hand function assessment instruments
was identified, arranged and tabulated according to categories
of observational assessment, pathology-specific assessments,
pegboard tests and questionnaires in Table | (page 24-25). The
study did not include the psychometric properties of each
instrument. The following types of instruments were excluded
from the table: (i) in-hand manipulation instruments (assessing
a small part of hand function); as a recently published scoping
review on existing in-hand manipulation instruments is already
available®; (ii) instruments that assess single occupational
performance components (ie, muscle strength and
coordination), for example, the Two-Arm Coordination Tests
(TACT)* and the Cup-Task and Box-Task test, which is a
functional hand and upper extremity muscle-strength test*’; (iii)
paediatric developmental tests such as the Bayley scales of
infant and toddler development® designed to measure more
comprehensive aspects such as motor, cognitive, sensory and
socio-emotional and language; (iv) instruments that can be
used to assess children's participation, specifically in life
situations requiring hand use, such as the Children's Assessment
of Participation and Enjoyment/Preferences for Activities of
Children (CAPE/PAC)*; (v) instruments currently under
development (but not referred to in any publications) such as
the GRAB* and the Pizza Putty Test”; and (vi) questionnaires
that assess hand function developed for adult hand injuries but
not adapted for children, for example, the DASH (disabilities of
the arm, shoulder and hand) questionnaire® and the Michigan
Hand Outcomes Questionnaire®,

Table I: A summary of literature on currently available hand function assessment instruments for children.

N.o ) o.f subdivisions/ Population for
Name publications items which test is Purpose of the test Age range
2010-2022 developed
Observational assessment
Measures a comprehensive
FSSSSITIENCOLCHIAUERS 4 ig :Z’t?\i;sﬂirl;es?ws e hildisnwithiand ;izgiiifg?jn:citllttilgns that | 2-12 years
Hand Skills (ACHS)%3344 Yl without disabilities tpat y
three categories are completed in daily
contexts
: Task-Basgd Bilateral Fine 1 o Typically developing Assess schpol read|nes§ wnt.h Grade 0 (5-6
Motor Skill Assessment 6 activities et Affearrahilirar regard to fine motor skills in —
(TBA)* school-based tasks y
Pathology-/disability-specific
Children with Measures the effectiveness
3. Assisting Hand Assessment 785 22 items grouped in 6 | hemiplegic cerebral with which children use their | 18 monthsto 5
(AHA)% clusters palsy or obstetric affected hands in bimanual years
brachial plexus palsy activities

24
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4. Melbourne Assessment of

Children with cerebral

(FDT)*

children and adults

and tripod pinch

URilatera\IUGPET kb EGRateh 175 4 subscale scores balsy or neurological Assess quality of upper-limb 2 years 6 months
s 14 tasks and 30 scores - : movement to 15 years
(MUUL) impairment
Children who have
5. Quality of Upper Extremity Skills ; . neuromotor dysfunction Measures movement patterns 18 months to 8
Test (QUEST)*® e Sdamains with 34{tems with spasticity (i.e, cerebral | and hand function years
palsy)
6. Manual Ability Classification i lev.els efihand funFtlon Children with cerebral Classifies hand use in handling
s 1094 and independence in il ) 4-18 years
System (MACS) : i palsy objects in daily activities
performing activities
x : Children with hemiplegic Measures/grasp.on request'and 18 months to 12
7. Besta Scale 10 3 sections spontaneous use of upper limbs
cerebral palsy i ¢ : wrs years
in bi-manual activities
Persons of any age with An outcome measure testing
8. Box and Blocks test (BBT)* 53 No subtests different upper limb gross manual dexterity of the 3-75+ years
disabilities upper limbs
9. Both Hands Assessment 16 items (11 unimanual Sl i bl o] Dl el 18 months to 12
.2 27 : cerebral palsy (MACS performance and asymmetry of
(BoHA) and 5 bimanual) years
levels I-H11) hand use
Pegboard tests
People who are healthy &
10. The Psusrdue Pegboard Test 180 4 subtests with physical, Qeurologlcal Assess manual dexterity of the 26-89 years
(PPT) and psychological fingers
conditions
People with various
1. Nine-hole Peg Test* 146 No subtests neurological diagnoses, Screening fine motor problems | 5-65 years
e.g, stroke
12. Functional Dexterity Test 24 NB.sTbTEsts Typical developing Measure in- hand manipulation SEaRERAGIdEE

Questionnaires (self-reported /parent-reported)

13. Children's Hand use

People with unilateral
disability, e.g, obstetric

Provides children's and

(PMAL)*

arm and hand

palsy

affected upper-limb in
everyday activities

Experience Questionnaire 24 No subtests : adolescents' experiences of 6-18 years
2 brachial plexus, cerebral
(CHEQ) hand use
palsy
: - Measures manual ability
Children with cerebral
ST o ] 1
14. ABILHANDS-Kids 328 21 manual ability Items palsy (MACS levels I-V) (parent-reported) 6-15 years
18 tvpical bimanual Children with neonatal | Assesses the amount of
15. Hand-Use-at-Home (HUH) YP brachial plexus palsy or | spontaneous use of the
. o W 8 play and self-care . 3 o  r 3-10 years
questionnaire g unilateral affected hand in in activities
activities
Cerebral palsy (parent-report)
e . n ] : Parent-report questionnaire.
. -y 22 activities requiring | Children with
16. Pediatric Motor Activity Log 127 the use of the affected | hemiplegic cerebral Assess spontaneous use of 6 months to 8

years
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Ostensibly, a wide variety of children's hand function
assessment instruments is available, but when charting these
instruments in different categories and according to specific
criteria, the opposite becomes evident. After certain instruments
were excluded (as motivated above), Table | (page 24-25) was
compiled and demonstrated that only two observational
assessment instruments, seven pathology-specific, three
pegboards and four questionnaires, were considered. Only one
published clinical instrument covers several (although not all)
hand function components, with a broad age range that is not
pathology-specific. However, not one instrument standardised
for the South African population is available. Therefore, a need
for a contextually relevant paediatric hand function assessment
instrument for occupational therapists is evident. However,
before refining available instruments or developing a new
instrument for children in South Africa, it is important to
understand therapists' paediatric hand function assessment
practices. Therefore, this study aimed to investigate
occupational therapists' current paediatric hand function
assessment practices and their preferences towards future
practice.

METHODS

Study design

A quantitative, cross-sectional research approach was
employed for this study®.

Population and sampling
In this study, the population represented registered South
African paediatric occupational therapists. During the study,
5 682 occupational therapists were registered with the Health
Professions Council of South Africa (HPCSA). However, it was
not evident who was retired, not practicing, or living in other
countries. The HPCSA could also not disclose the exact number
of occupational therapists practicing within the paediatric field.
Therefore, convenience sampling was used to reach the
population via email, social media (i.e., Facebook, Instagram and
WhatsApp) and the Occupational Therapy Association of South
Africa (OTASA) platform®. To reach even more occupational
therapists, snowball sampling was also used® ¢,

The inclusion was regulated based on the following criteria:
(i) participants should be occupational therapists registered
with the HPCSA; (ii) participants should have worked with
children between the ages of 1to 12 years directly or indirectly
(through training of students or research in this field); (iii)
participants should have practiced within the last five years; (iv)
participants should have practiced in South Africa for more than
two months; (v) participants should have assessed hand
function in children; and (vi) participants should have access to
the internet and email

Measuring instruments

An online questionnaire developed from the literature and
expert consultation was developed and posted on the EvaSys®
survey system. Literature considered throughout the
questionnaire development covered (i) available standardised
and non-standardised paediatric hand function assessment
instruments (cf. Table |, page 24-25); (i) instrument
development theory; (iii) instrument evaluation theory; (iv)
literature on psychometric properties, and (v) assessment
approaches. The questionnaire consisted of closed and
open-ended questions to allow participants to raise their
opinions.
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The first section of the questionnaire was directed at the
demographic information of the participants and the second
section at the paediatric client profile of the participants. The
third section related to the current methods that participants
used to assess hand function in children. The final section
focused on the preferred assessment practices of participants
and their preferences towards a potentially suitable hand
function assessment tool to assess children in South Africa.

Pilot study

The questionnaire was piloted to determine face- and content
validity. Aspects also considered were whether the EvaSys®
survey link was accessible on different devices and overall
technical efficiencys*¢s. Four occupational therapists from
different practice sectors participated. Feedback was used to
refine the questionnaire's format, wording and content. The
results of the pilot study were not included in the final study
since only a few small changes to some assessment
instruments’ names in the questionnaire were required.

Data collection procedure

The researchers used the EvaSys® survey system to distribute
the questionnaire and collect data. Participants were able to
access and complete the questionnaire online. The study
advertisement and the specific EvaSys® survey link to the
questionnaire were distributed via the OTASA electronic
database and social media platforms. The link was available for
three weeks and two reminder emails were distributed. To
promote a higher response rate, an optional continuing
professional development (CPD) activity was available for
completion at the end of the questionnaire. The researchers
scored the accredited CPD activity, and an electronic certificate
providing three CPD units was distributed.

Validity was maintained by excluding ineligible participants,
preventing selection bias and using consistent scoring
procedures during data analysis. Reliability was ensured by
maintaining the same questions throughout data collection;
using an electronic survey to guarantee internal consistency;
and maintaining confidentiality to ensure objectivity during data
analysis.

Data analysis

The EvaSys® survey system automatically captured the
responses and extracted the data to compile a Microsoft Excel
spreadsheet. Descriptive statistics, namely frequencies and
percentages for categorical data and medians and percentiles
for numerical data, were calculated.

Ethical consideration

Approval for this study was obtained from the Health Sciences
Research Ethics Committee (HSREC) of the University of the
Free State in Bloemfontein, South Africa (reference number:
UFS-HSD2020/0127/2104).OTASA granted written permission to
use their platform. All the participants were provided with an
information letter explaining the purpose of the study and were
informed that completing the questionnaire implied voluntary
agreement to participate. Participants could withdraw at any
given time without being disadvantaged. Participation was not
anonymous, but information of a personal nature was kept
confidential.



RESULTS

A total of 203 questionnaires were completed, with 194
participants eligible for inclusion in this study. The calculated
response rate forthe 3860 OTASA memberswas 3.8%, although
a response rate of 5% was achieved, similar to other South
African online survey studies®.

Demographic profile

The participants' age ranged from 23 to 63 years, with a median
of 29 years, of which most were female (n=191; 98.5%). Years of
practice ranged from 0.25 to 40 years, with a median of 6 years.
Asshownin Table Il (below), the highest level of education was
a Bachelor's degree (n=151;77.8%), while 32 (16.5%) participants
had a Master's degree. Most participants provided direct
occupational therapy services to children (n=155; 79.9%), and
the majority worked in the private sector (n=132; 68.0%),
followed by 58 (29.9%) participants who worked in the public
sector. Regarding the client profile, most participants (n=184;
94.8%) assessed the age group 5-6 years with developmental
delays (n=177; 912%) and neurological conditions (n=121;
62.4%). Additionally, children who suffered a head injury,
brachial plexus injury, congenital condition/syndrome, or any
post-injury condition (e.g, fractures and burns) were assessed.

Table li: Demographic profile of participants.

Current informal assessment methods
participants to assess children's hand function

used by

Regarding informal assessment methods used, all (n=194;
100%) participants used observation of tasks and/or activities,
followed by collateral information (n=192; 99.0%) and checklists
(n=134; 69.1%). The main source of collecting collateral
information was via parent/caregiver consultations (n=183;
95.3%), as shown in Table Ill (below).

Table llI: Current methods used - informal assessment.

Type of method n (%)
Observations of tasks/activities 194 (100)
Scholastic task/activities* 185 (95.4)
Self-care task activities 132 (68)
Play tasks activities 186 (95.9)
Other* 9(4.6)
Collateral information 192 (98.9)
Caregiver/parent interview* 183 (95.3)
Teacher interview 138 (719)
Checklist 134 (69.1)
Standardised checklists” 30(224)
Non-standardised checklists 126 (94.0)

Variables n (%)
s Female 191 (98.4)
Male 3(1.6)
Diploma 1(0.5)
Bachelor's degree 151 (77.8)
Highest level of education in | Honours degree 1(05)
occupational therapy Postgraduate diploma 8 (41)
Master's degree 32(16.5)
Doctoral degree 1(0.5)
Direct service to children 155 (79.9)
Indirect service to children 5(2.6)
Field of practice
Both 31(15.9)
Neither 3(1.6)
Public sector 58(29.9)
o Private sector 132 (68.0)
Academic sector 21(10.8)
Community service 9 (4.6)
Preschool/Early Childhood Development Care Centre 107 (55.2)
Primary school 108 (55.7)
Secondary school 15(7.7)
Tertiary institution 9(4.6)
Practice setting* Special needs school 64 (32.9)
Hospital 52 (26.8)
Community clinic 19 (9.8)
Non-profit organisation 21(10.8)
Private practice 13 (58.2)
1-2 years 91(46.9)
3-4 years 145 (74.7)
Paediatric client profile 5-6 years 184 (94.8)
(age) 7-8 years 158 (81.4)
9-10 years 116 (59.8)
11-12 years 87 (44.8)
Hand function difficulty (without other pathologies) 90 (46.4)
Developmental delays 177 (912)
(pr aeea(:?r:r;f):::s:‘etss::r:i)* Mental disorders 97 (50.0)
Physical condition 65 (33.5)
Neurological conditions 121(62.4)

*Participants could indicate more than one option
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*Observation during other assessments (n=8), incidental actions

(n=1).

#Participants could indicate more than one choice.

Current assessment instruments used by participants to
assess children's hand function
Table IV (page 28) illustrates that most participants used
assessment instruments (n=147; 75.8%). The standardised test
most often used was the Beery-Buktenica Developmental Test
of Visual Motor Integration (Beery VMI)67 (n=168; 86.6%),
followed by the Early Childhood Developmental Criteria
(ECDC)68 (n=41; 21,1%), Bruininks-Oseretsky Test of Motor
Proficiency (BOTMP) ¢ (n=31;16%) and Movement Assessment
Battery for Children (Movement ABC) ¢ (n=25; 12.9%). Thus,
participants were more familiar with developmental tests than
any other hand function specific instruments Participants were
least familiar with the Melbourne Assessment of Unilateral
Upper Limb Function (MUUL)¥ (177; 91.2%), followed by the
Assisting Hand Assessment (AHA)* (158; 81.4%) and the Grasp
and Reach Assessment of Brisbane (GRAB)40 (n=145; 74.8%).
It was noted that participants reported that they know of
instruments, for example, the Peabody Developmental Motor
Scales (PDM S)'(n=98;50.5%), the test of in-hand manipulation
(n=85; 438%), and the Functional Strength Measure (FSM)18
(n=72; 37.1%), but did not often use it. Regarding the
non-standardised tests, participants mostly used the Task-Based
Bilateral Fine Motor Skill Assessment (TBA)* (n=50; 25.77%)
followed by the Manual Ability Classification System (MACS)¥
(n=36; 18.6%). They were least familiar with the Besta Scale
50(n=190; 979%), Pizza Putty Tests" (n=176; 90.7%) and
Michigan Hand Outcomes Questionnaire (MHQ)43 (n=167;
86.1%).
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Participants indicated that they knew of the Children's
Handwriting Evaluation Scale (n=49; 25.3%), the Ages and
Stages Questionnaire (ASQ)72 (n=45; 23.2%) and (Disabilities of
the Arm, Shoulder and Hand Questionnaire (DASH)73 (n=45;

23.2%).

Table IV:

Current methods used -

assessment instruments.

hand function

Table V (page 28) shows that most participants (86.9%) did not
consider the assessment instrument they used to
comprehensively assess all components of hand function.
Overall, participants considered the hand function assessment
instruments that they used at the time of the study to have
sufficient evidence of psychometric properties (n=93; 67.4%)
and normative data on specific age groups (n=100;72.5%), and
also noted the availability of technical manuals for
administration and scoring (n=124; 89.9%).

n (%) LT ..

e Enlomee 147 (758) However, comments indicated that certain instruments were
Standardised assessment instrument 10 (6.8) not regarded as valid and reliable for hand function specifically
Non-standardised assessment instrument 75 (51) :
Both standardised and non-standardised assessment instruments 62 (422) but mF)re In terms of developme'ntal t.eStS (e'g" Beery VMI)

Unfamiliar Familiar with Some instruments (n=77; 55.8%) did not include a standardised
Assessment instruments with Know Of Used once Used Oﬂen or prefa bricated kit or material availa ble to P urchase.

n (%) n (%) n (%) n (%) dditi U . d h .
A e N0 e Additionally, some participants reported on the expensiveness
Assisting Hand Assessment (AHA) 158 (81.4) 35 (18.0) 1(0.5) 0(0) of test material that often has to be procured from overseas.
Beery-Buktenica Developmental Test of | 7(3.6) 8(4.1) 1(57) 168 (86.6) TN . . .
Visual Motor Integration (Beery VMI) Other llmlt.atlons experienced mcludgd' the ' lack' of m-ldc.epth
Box and Block Tests 130 (67) s3(273) | 8(4) 3(16) hand function results, too lengthy administration times, difficult
Bruininks-Oseretsky Test of Motor 87(44.9) 51(26.3) 25(12.9) 31(15.9) portability, and lack of cultural, age and language relevance
Proficiency (BOTMP) o . . '
Early Childhood Developmental Criteria | 80 (41.2) 52(26.8) 21(10.8) 41(21) Most ParthlpaﬂtS (n=109; 789%) considered the instrument
(ECDC) they used to be clinically useful to assess children in South
Functional Strength Measure (FSM) 80 (41.2) 72 (37.) 17 (8.8) 25(129) Afri H h h h
Grasp and Reach Assessment of 145 (74.87) 41(211) 4(21) 4(21) rica. owever, t ey were aware that these assessment
Brisbane (GRAB) instruments had not been standardised on South African
Jebsen Hand Function Test (JHFT) 144 (74.2) 34(17.5) 12(6.2) 4(21) . .
Melbourne Assessment of Unilateral 177 (912) 16 (8.3) 1(0.5) 0(0) children and were thus not ideal to use.
Upper Limb Function (MUUL)
Movement Assessment Battery for 64 (33.0) 60 (30.9) 45(232) 25(129) Table V: Qualities of frequently used standardised hand
Children (Movement ABC) . .
Nine-Hole Peg Test 85 (43.8) 68 (35.1) 24(12.4) 17(838) function assessment instruments (n=135; 69.6%).*
Peabody Developmental Motor Scales 57 (29.4) 98 (50.5) 25(12.9) 14(7.2)
(PDMS) Yes No
Purdue Pegboard Test 108 (55.7) 46 (23.7) 23 (11.9) 17(8.8) n (%) n (%)
Quality of Upper Extremity Test 137 (70.6) 51(26.3) 4(21) 2(1.0)
(QUEST) Training received on the assessment instrument 108 (55.7) 86 (44.3)
Test of In-Hand Manipulation 84 (433) 85 (43.8) 1(5.7) 14(7.2) Comprehensively assess all components of hand function 18 (13.0) 120 86.9)
Total responses 1543 770 232 352
Non-standardised instruments Sufficient evidence of psychometric properties 93 (67.4) 45 (32.6)
Ages and Stages Questionnaire (ASQ) 102(52.6) 45(232) 17(8.8) 30(155) Sufficient evidence of normative data on specific age groups 100 (72.5) 38(27.5)
Assessment of Children's Hand Skills 150 (77.3) 30 (155) 5(26) 9 (4.6)
(ACHS) Technical manual for administration and scoring 124 (89.9) 14 (10.1)
Besta Scale 190 (97.9) 3(1.6) 0(0) 1(0.5) Consist of a standardised/prefabricated kit or material available to 61(4422) 77 (55.8)
Children's Handwriting Evaluation Scale | 100 (51.6) 49 (25.3) 21(10.8) 24 (12.4) purchase
Disabiliti f the Arm, Should d 91 (469 45 (232 27 (139 31(16
H;S:d ICI)LIJees:stci)onneair;r?DAST-lu) eran ( ) (232) (139) (i) Clinically useful to assess children in South Africa 109 (78.9) 29 (21.0)
Manual Ability Classification System 112(57.7) 32(165) 14 (72) 36 (18.6) Experience additional limitations within the assessment instrument 88 (63.8) 50 (36.2)
(MACS) most frequently used.
Michi Hand Outc 167 (86.1 19 (9.8 7(3.6 1(0.5 .. . . .
Qlljeslt?;?naiar: (M:Qc))mes L (28 (36) (05) *Only participants who used a standardised hand function instrument
Pizza Putty Test 176 (90.7) 12(62) 2(10) 420 completed this section and related it to the instrument/s they used.
Task-Based Bilateral Fine Motor Skill 106 (54.6) 33(17.0) (20) 50 (25.8) Practical aspects of current and preferred hand function
Assessment (TBA) P P
Total responses 1194 257 98 186 assessments

Qualities of assessment instruments frequently used by
participants to assess hand function of children

Most participants (69.6%) indicated that they frequently used
standardised assessment instruments to assess the hand
function of children. The tests frequently used are as follows.
The majority (n=100; 72.5%) of participants based their answers
on the Beery VM test (n=81; 60.0%), followed by BOTMP (n=16;
11.9%), the Movement ABC (n=12; 6.7%) and the DASH (n=8;
59%). Other tests used by the remaining 38 (27.5%) participants
included the Nine-Hole Peg Test (n=4 (2.9%), Purdue Pegboard
test (n=5;13.2%), MACS (n=6; 13.2%), Jebsen Hand Function Test
(n=2; 5.3%),and the ECDC (n=3; 79%).

28

The median time participants spent on the administration of
assessments was 30 minutes, whereas the preferred median
was 21 minutes, as shown in Table VI(page 29). Both the current
and preferred median scoring time was 15 minutes. Regarding
the materials used by participants, most used toys, objects,
and/or activities within their clinical setting (n=175; 90.2%),
while 81 (41.8%) also used the assessment instruments'
specified materials. One participant preferred to use tasks
within the context of functional activities, such as buttoning a
shirt or handling utensils. Another participant preferred using
materials that would not have to be replaced or run out.
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Table VII: Current and preferred hand function
assessment - components of assessment.

When presenting instructions to the child, most participants indicated
using clear verbal instructions in the child's language (n=172; 88.7%)

and demonStration and Visual cues (n=176; 907%) HOWGVGf, |.€SS Current assessment practice [ Future assessment preference
an. o/ it - .
than 'half (n=93; 47.9%) |'n§i|cated prowd'lng_ an oppqrtu nity for 3 — — | (— Po]n:l
practice run. Only 19 participants (9.8%) indicated using electronic dncude
. . . . . 9% 9% 9% 9%
devices (e.g, tablets) with video clips and/or pictures to present L8 Lt [ %) t)
e ti Components of hand function
Instructions. . Muscle tone of the hands 164 (84.5) f30(15.5) | 182 (93.8) 12 (6.2)
. . or\ i . . |
Most participants (n=179; 92.3%) indicated recording their Muscle strength of the hands 158(814)  |36(186) | 188(99) | 6(.D)
findings on informal clinical notes at the time of the study. Grip strength 145 (74.7) 49(253) | 183 (943) 11(5.7)
Nevertheless, 110 participants (56.7%) preferred informal clinical Sensation of the hands 126 (65) 68 (35.1) 182 (93.9) 12(6.2)
notes. While only 99 (51.0%) used an established scoring sheet at the RanpehmUNGRARthE harids 187(338) U 44(247) 179(9.5) 15(77)
. T . Appea f the hands at rest* 152 (78.4 420217 170 (87.6 24 (12.4
time of the study. 183 (94.3%) indicated they prefer established ppEm T (3 L] Lo —
. . . . Palpitation components" 87 (44.9) | 107 (55.2) 135 (69.6) 59 (30.4)
scoring sheets to record their assessment findings. Overall, — .
] ) o on-object-related aspects of hand function
approximately one third of the participants (n=67; 34.5%) preferred Niaigal FRIGE 105 (54.1) 89 (45.9) 145 (74) 49 (253)
video recording the assessment to be scored afterwards . Body contact! 105 (54.1) 89 (45.9) 155 (79.9) 39(20.1)
Object-related aspects of hand function
Table VI: Current and preferred hand function assessment: Cilaba X
: % Turning 156 (80.4) 38(19.6) 181 (93.3) 13(6.7)
practical aspects. —
Carrying 137 (70.6) 57(29.4) 168 (86.6) 26 (13.4)
Throwing 190 (97.9) 4(2.1) 188 (96.9) 6(3.1)
Current assessment | Preferred Catching 190 (97.9) 4@ 188 (96.9) 6G.1)
assessment
- . Manipulating 189 (97.4) 5(5.6) 193 (99.5) 1(0.5)
Median (range) Median (range) Adaptive skilled hand use
Administration time (in minutes) 30 (3-270) 21(5-60) Grasping 190 (97.9) 4(2.1) 194 (100) 0(0)
Scoring time (in minutes) 15(0-120) 15 (1-60) Holding 180(92.8) 14 (7.2) 189 (97.4) 5(2.6)
n (%) n (%) Relcasing 181 (93.3) 13(6.7) 194 (100) 0(0)
Materials/ activities | Hand functions assessment kit with 116 (59.8) 12 (577) Lrirgnd manjpylaj fon 186 {958) 0el) EE) g0
used various objects/activities Isolated finger movement 175 (90.2) 19(9.8) 190 (97.9) 4(2.1)
Toys/objects/activities in clinical setting 175(90.2) 130 (67.0) Hinddonfinahey 121CR0) L) 1238, G%) )
; (a5) Bilateral hand uses:
Don't have any specific toys/objects 9(4.6 - :
o e Transferring 170 (87.6) 24 (12.4) 185 (95.4) 9(4.7)

- - - : — Using both hands together at the same time 190 (97.9) 4(2.1) 191 (98.5) 3(1.6)
Present!ng Clear verbal instructions in child's 172(88.7) 151(77.8) ehighendsporaly 185 (95.4) 9 (@8) 190 (98.0) R
instructions language

- - Eye-hand coordination 191 (98.5) 3(1.6) 192 (99.0) 2(1.0)
Demonstration and visual cues 176 (90.7) 187 (96.4) B T el A neen
Opportunity for practice run 93 (47.9) 120 (61.9) The quality of movement 187 (96.4) 7 (3.6) 190 (97.9) 4(2.1)
Present instructions via an electronic 19(9.8) - The speed of movement 167 (86.1) 27(13.9) 186 (95.9) 8(4.1)
device (with video clips/pictures) Compensation methods used 186 (95.9) 8(4.1) 190 (97.9) 4(2.1)
Recording of Informal clinical notes 179 (92.3) 10 (56.7) Incidence of dropping objects 116 (59.8) 78 (40.2) 162 (83.5) 32(16.5)
Wridings An established scoring sheet (from 99 (51.0) 183 (943) 2Such as temperature, capillary refill and oedema.
standardised instrument) ®Such as muscle, joints and alignment.
Taking video clips/photographs to score | 73 (37.6) 67 (345) ‘Hands are used as a means of communication, such as waving or
i clapping.
*Participants were able to choose more than one option. At:? hand actions that involve body contact, such as scratching or
rubbing.

Current assessment practice and future assessment preference

eSmoothness, accuracy and control of movement.
of different components of hand function assessment

Contextual aspects of an assessment
As shown in Table VII (adjacent), over 80% of the participants

indicated a strong preference for incorporating most aspects listed in Overall, participants considered the instruments that they used

Table VI (above) into any future assessment instrument. Least
preferred but still of importance were components of palpitation
(n=135; 69.6%), manual gesture (n=145; 74.7%) and body contact
(n=155; 79.9%). All participants (n=194; 100%) indicated that a future
instrument should include grasping, releasing and in-hand
manipulation. Almost all the participants indicated that they
currently assessed object-related aspects of hand function and would
prefer these aspects to be included in a future assessment
instrument. A small number of participants indicated that although
they did not currently assess specific components of hand function
(e.g, grip strength and muscle tone of the hands), they would prefer
its inclusion in a future assessment instrument.

© SA Journal of Occupational Therapy

to be relevant for children's age (n=182; 93.8%), gender (n=182;
93.8%), cultural (n=148; 76.3%) and socio-economic
background (n=137; 70.6%), and also acknowledged its
importance in future instruments.

Preferences for a future hand function assessment
instrument

Table VIl (page 30) summarises that most participants (n=134;
691%) preferred an instrument to be available in the public
domain (open access) with specifications of the
equipment/materials required for self-assembly, over a
standardised format. A very small number of participants (n=3;
1.5%) commented that they would like a combination of both
formats to make it affordable in all clinical settings.
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The most preferred form of training was indicated to be online
courses with video tutorials. Participants considered it
important for future instruments to display evidence of all the
properties listed in Table VIl (page 30). Participants preferred a
future hand function assessment instrument to accommodate
an age range of 2-12 years. A standardised assessment
instrument with age-related norms was the most preferred
characteristic of a future instrument (n=165; 85.1%).

Observation of tasks and activities was the recommended
assessment method (n=185; 95.4%). Both component- and
occupational-based assessment approaches were preferred by
most participants (n=153; 78.9%,).

A total of 163 participants (84.0%) stated they did not know
of any standardised hand function assessment instrument for
South African children. The few who indicated otherwise (n=10;
9.8%), proposed the ECDC as a hand function assessment
instrument standardised on South African children. Almost all
the participants (n=189; 97.4%) agreed that there is a need for a
paediatric hand function assessment instrument designed for
and standardised on South African children.

Table VIII: Preferences for a future hand function
assessment instrument.*

Format of the instrument n (%)

Standardised, with the full kit (administration and scnring_hookhls, 86 (44.3)
assessment material), available to order online or buy in a shop at an
affordable cost

In an apen access / public domain with specifications of equipment / materials | 134 (69.1)
required for sclf-assembly

Components to be included in the instrument n (%)

Assessment materials / tools / activities / equipment 176 (90.7)
Administration instructions 174 (89.7)
Scoring instruments 183 (94.3)
Interpretation instructions 183 (94.3)

Form of training n (%)
Open access 10-minute online training course (free) 84 (43.3)
An online course with video tutorials on administration, interpretation and 132 (68)
scoring (2-3 hour, CPD-accredited, with registration costs)

Manual-based sclf-study 73 (37.6)
Practical group CPD-accredited course to attend in person 58 (30.0)

Properties of the instrument Yes n (%) Non (%)
Assess all components of hand function of children 180 (92.8) 14(7.22)
Training in the administration, scoring and interpretation 172 (88.7) 22(11.3)
Have proof of instrument development process 183 (94.3) 11 (5.67)
Have evidence of psychometric properties 190 (97.9) 11 (5.7)
Have evidence of standardisation / norm referenced data of specitic age 193 (99.5) 1(0.5)
groups

Age range prelerence Median (min-max)

2 (less than one year up to 7

Youngest age ]
Oldest age 12 (3 years 6 months to 12
years)
The purpose of the instrument n (%)
Descriptive instrument* 113 (58.3)
An evaluative instrument® 148 (76.3)
A predictive instrument® 51(26.3)
A standardised assessment instrument? 165 (85.1)
An oulcome measure 101 (52.1)
Methods of assessment n (%)
Observation of task / activitics 185 (95.4)
Collateral information 123 (63.4)
Checklists, screening forms, non-standardised instruments 143 (73.7)
Standardised assessment instrument 137 (70.6)
Approaches to assessment n (%)
Component-based assessment¢ 15(7.7)
Qccupation-based assessment! 31(16.0)
Both 153 (78.9)

*Providing useful information about the child's hand function.
bldentification of functional limitations and participation restrictions.
“Assisting to predict possible disability.

IMeasure a child's abilities in relation to the norm for their age group ora
criterion.

“The evaluation of a child's occupational performance components (to
identify possible underlying factors that can potentially cause occupational
performance difficulty).

The evaluation of children's occupational performance on their meaningful
occupations in relevant environments

*Participants were able to choose more than one option
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DISCUSSION
Current hand function assessment practices

The study revealed that in current practice, most participants
used developmental or visual perception assessment
instruments rather than hand function-specific instruments. The
limited use of hand function-specific instruments might be
attributed to a lack of knowledge, diminished satisfaction with
and appreciation of available instruments and limited time?™.
Although some standardised developmental instruments used
are not hand function-specific and those that are, do not
comprehensively assess all components of hand function.
However, developmental assessments such as the Beery VMI or
ECDC do provide the opportunity to observe hand function
components.

According to our findings, the standardised test most often
used was the Beery VMI. Previous studies also reported the
Beery VMI as one of the most popular tests used in paediatric
practice in South Africa’™ and internationallys”. Although the
Beery VMI is not standardised for our population, evidence has
revealed that South African children's performance on the
Beery VMI compared well to the American normative sample”.
But, the VMI can only be used to observe a child’s hand function
(ie, pencil grip) of the VMI, and was not developed as a
comprehensive hand function assessment.

All  participants  indicated using observation  of
tasks/activities as part of their assessments, which could be
expected since it is considered one of occupational therapists'
core skills”, developed from their unique assessment outlook
and subjective experience6. However, observation alone creates
the risk of subjectivity®”s. Therefore, using it in conjunction with
a standardised hand function assessment, if available, is
preferable to obtain objective and evidence-based results®”.

Most participants agreed that the currently used instruments
fail to comprehensively assess all components of hand function.
Consequently, participants frequently found it necessary to
supplement their assessment with informal observations. No
single comprehensive assessment standardised on South
African children that also provides psychometric evidence has
been described before. Comprehensive evaluation is crucial to
determine the child's ability to participate in daily occupations
and to understand participation limitations that ensure
evidence-based practice**".

More participants reported that they were unfamiliar with
most of the standardised and non-standardised teststhan those
familiar with them. This could be due to clinicians not routinely
using standardised tests due to time constraints, difficulties in
assessing young children and the complexity of the testsé6.
Similar findings have been reported by Visser et al?, who
described that the measuring instruments currently used by
occupational therapists in South Africa, were often either
standardised on foreign populations, not affordable or
unavailable for the specific outcome. These tests lack clinical
utility, which could be described as the usefulness
(appropriateness, accessibility, practicability and acceptability)
of an assessment in clinical practice?”.

Participants mostly assessed the 5-6 year age group and
developmental delays or neurological conditions were the most
common reasons for assessment (Table |, page 24-25), aligning
with findings by Brown et al.* and Feder et al”.



Although the prevalence of developmental delays in South
African children has not been well documented, the worldwide
prevalence is 2-5%*°. The prescribed assessment materials to
be used for the developmental age of the children create a
discrepancy for children with physical and neurological
disorders, and profound intellectual barriers (functional versus
chronological age)This could indicate the need for a
standardised test appropriate for the age group of 5-6 years,
accommodating developmental delays and neurological
conditions.

It became evident in this study that many of the participants
want to use inclusive instruments but most instruments either
do not contain a standardised or prefabricated kit or materials,
are not available for purchase, are often too expensive, and are
limited by therapists' practice setting and financial resources.
Hence, these tests do not meet the requirements of clinical
utility in terms of accessibility”®. Moreover, according to
instrument evaluation literature by Rudman and Hannah' and
Law™, assessment materials need to meet standardised
specifications. In contrast with paper-based visual perception
instruments (e.g., Beery VMI), hand function is a construct that
implies the use of material/objects (in a prefabricated kit) to
observe certain components of hand function.

When designing an assessment instrument, it is important to
consider the child's context, which influences their activity
choices®® Some participants in the private sector indicated that
tests were usually culturally and socio-economically compatible
with the population of children they assessed. However,
participants commented that although some materials were
neutral, e.g., crayons, they often adapted the materials and toys
according to the child's age, gender, cultural and
socio-economic background. It is important to incorporate
terms that are compatible across different cultural groups®.

Preferred hand function assessment practices

More than 80% of the participants demonstrated a high
preference for most aspects presented in Table VII (page 29),
namely object-related and non-object-relasted components, to
be included in a future assessment instrument. Components of
palpitation, manual gesture and body contact were least
preferred but are still important to include in developing a
future assessment instrument, as proposed in the literature'.
Participants strongly preferred grasping, releasing and in-hand
manipulation to be part of the components assessed in a future
instrument. Bieber et al. recommended developing a new
comprehensive tool that includes the different aspects of
manual function®.

Most participants preferred an affordable instrument,
available in the public domain, with a standard format for
equipment and materials. Availability of an assessment
instrument can be limited by cost, language or format™27747s,
Participants preferred a standardised assessment instrument
designed to measure or describe a child's abilities at one
moment in time in relation to norms or criteria, corroborating
the findings reported by Diamantis™ and Janse van Rensburg et
aL75

Most hand therapists agree that occupation-based
assessment and intervention are ideal, although it is not always
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the most commonly used form of therapy due to time
constraints™®. A clinically applicable instrument is one that
assesses both underlying components of hand function as well
as the use of hands in activities™*®.

Participants reported currently spending more time
administering a test than they would prefer. Scoring times
remained consistent for both current and preferred practices.
According to the literature, administration time and training are
crucial factors that may affect occupational therapists' choice of
assessments*7s, Occupational therapists in South Africa often
face high caseloads, quick referral turnover and medical
aid-related time limits. Consequently, time constraints are a
common reason for therapists not to use an occupation-based
approach to assessment?®'

Age appropriateness, relevance to all genders, cultures and
socio-economic backgrounds were important, as supported by
Rudman and Hannah®, who recommended that therapists
should select instruments appropriate for their clients'
population and settings. These are therefore important factors
to consider within the diverse South African population.

Consequently, there is a need for a test that provides
in-depth hand function assessment results, has a short
administration time, is easily transportable and is culture, age
and language relevant and clinically useful.

Strengths and limitations of the study

In terms of strengths, this study made use of a comprehensively
developed questionnaire through (i) performance of an
in-depth literature search of all relevant assessment instruments
(cf. Table I, page 24-25); (ii) researchers attending an EvaSys®
training session to ensure accuracy and user-friendliness of the
questionnaire; and (i) confirming face validity of the
questionnaire by means of the pilot study.

Another strength of this study was the use of an online
questionnaire accessible on different social media platforms
through snowball sampling, which allowed more participants
across South Africa to be reached. An optional CPD activity
increased the response rate of the questionnaire. Although it
was a quantitative study, the participants had the opportunity to
add comments that enriched the data.

A limitation of this study was, firstly, the sample size,
preventing the generalisability of the findings to all South
African occupational therapists. Secondly, completing the
questionnaire was time-consuming, which could have
influenced the response rate negatively. Finally, the test-retest
reliability of the questionnaire was not determined in a
second-round questionnaire.

Recommendations

Based on the results and conclusions drawn from this study, the
authors made the following recommendations with regard to
future research: (i) a scoping review of the literature to provide
a broad overview and critical evaluation of available paediatric
hand function assessment instruments with evidence on the
validity/reliability; and (ii) developing a new, or refining an
existing, hand function assessment instrument according to a
systematic instrument development process.
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Recommendations for clinical practice include the following: (i)
training in the use of the available instruments; (ii) critical
evaluation of assessment instruments; and (iii) using
standardised instruments to ensure objective results and
evidence-based practice.

We recommend that more attention should be paid to
under- and postgraduate training in the assessment and
treatment of hand function.

CONCLUSION

This study was the first of its kind, documenting the unique voice
of South African occupational therapists on their current and
preferred assessment practices to evaluate children's hand
function. Results highlighted that although a variety of
instruments may be available when mapped out and compared,
the lack of a standardised, comprehensive hand function
assessment instrument with evidence of established
psychometric properties is evident.

Hence, the preference for an assessment instrument
standardised on South African children is irrefutable.
Furthermore, practical direction for developing a future
instrument or refinement of a potential assessment instrument
is proposed. Recommendations for the continuation of research
towards the development of a standardised assessment
instrument are supported to guide intervention planning and in
due time, improve children's engagement in all their daily
activities.
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