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Introduction: Assessment of in-hand manipulation is fundamental to guide treatment for children with fine motor delays. Limited 
literature is available on how South African occupational therapists assess in-hand manipulation. This study aimed to describe which 
current in-hand manipulation assessment methods are used and what the preferences of occupational therapists in all areas of paediatric 
practices are regarding a suitable instrument. 
Methods: Quantitative cross-sectional study design with a non-probability, purposive sampling method was used. Participants completed 
an EvaSys survey system online questionnaire. 
Results: Two-hundred-and-ninety-two (n=292) occupational therapists registered with the HPCSA participated. Limited familiarity 
(n=50; 17.1%) with the formal assessment instruments described in literature was reported. The informal assessment methods most 
commonly used were subjective observation of tasks (n=287; 98.3%) of scholastic tasks (n=261; 89.4%) and play tasks (n=255; 
87.3%) for children between the ages of five to six years (n=273; 93.5%). Preferences supported a descriptive instrument accompanied 
by a user manual that is administered under 15 minutes, in multiple languages, and with attention to the quality of movements and 
compensatory techniques used by the child. 
Conclusion: Results showed that the current and preferred assessment methods used by occupational therapists might provide 
guidance for the future development of a contextual, relevant in-hand manipulation instrument for paediatric practices in South Africa. 

INTRODUCTION
Assessment is the foundation from which occupational therapy 
interventions in all areas of practice are planned, improvement 
is measured, and effectiveness of therapeutic interventions are 
determined1. An occupational therapist working in paediatric 
practice may be consulted to determine the cause for poor hand 
function. This should include the assessment and treatment of 
poorly developed in-hand manipulation skills. In the context of 
paediatric practices, in-hand manipulation is inherently linked to 
the proficiency with which a child performs scholastic, self-care and 
play tasks2–5. Children with in-hand manipulation delays are often 
characterised as ‘clumsy’, with slow and messy fine motor skills6,7, 
or they present with handwriting difficulties4,8,9. 

During the assessment of the child’s functional limitations, ob-
taining adequate and accurate information on in-hand manipulation 
by means of a suitable assessment instrument is vital, as this guides 
the intervention plan and ensures quality service delivery10. Instru-
ments used for assessing in-hand manipulation in clinical practice 

have been described in the literature5,11–15. A review of these instru-
ments, based on the Instrument Evaluation Framework of Rudman 
and Hannah16, was performed by the principal investigator. None 
of these instruments met all the criteria related to clinical utility, 
standardisation, purpose, psychometric properties, and the client’s 
perspective required for hand function assessments17. Arguably, 
this could be the reason why therapists appear to assess in-hand 
manipulation informally by using checklists or clinical observations13. 
However, no research was found to substantiate these assumptions.

A survey conducted in 2011 to determine how South African 
occupational therapists assessed poor handwriting in foundation 
phase learners, confirmed that in-hand manipulation is an intrinsic 
performance component of handwriting, which 84% of the thera-
pists ‘always’ assessed. However, no elaboration on whether formal 
or informal assessment methods were used was provided18. In 2017, 
a survey was conducted to determine the assessment instruments 
used by South African paediatric occupational therapists, which again 
made no reference to any hand function assessment instrument, 
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including in-hand manipulation, that could guide the therapist’s 
clinical reasoning process19. No literature on how occupational 
therapists in South Africa are assessing in-hand manipulation as well 
as no information describing the preferences of clinical therapists 
for a suitable in-hand manipulation assessment instrument at a 
grassroots level, was found. This demonstrates a gap in research in 
relation to the current clinical methods used by clinicians to assess 
the six components of in-hand manipulation, (namely finger-to-palm 
translation to achieve stabilisation, palm-to-finger translation, simple 
and complex shift, and simple and complex rotation). Moreover, 
understanding clinicians’ preferences are required to select the 
most suitable in-hand manipulation assessment, or alternatively, 
inform the instrument development process in creating a new as-
sessment instrument.

LITERATURE REVIEW
In-hand manipulation is the complex skill of adjusting an object using 
different movements of the fingers for more effective placement. It 
enables a child to handle and place items, such as shoelaces or puzzle 
pieces, with more precision2,20 as well as allowing an efficient pencil 
grasp needed for refined and controlled movements during draw-
ing and writing8,21. The six components of in-hand manipulation as 
described by the Modified Classification System3, are finger-to- palm 
translation to achieve stabilisation, palm-to-finger translation, simple 
and complex shift, and simple and complex rotation. In addition, a 
component can also be performed ‘with stabilisation’, referring to 
(an) additional object(s) being held in the ulnar side of the palm3. 
Development starts after a child’s first year until the age of twelve, 
when the components are performed similarly to an adult, albeit 
not at the same speed and with the same quality10,22.

Assessment methods for in-hand manipulation that occupational 
therapists use can be either formal or informal. To ensure that a 
test is appropriate for a clinical setting, the clinician should critically 
evaluate the purpose of the assessment and appropriateness for 
the intended population. Ideally, a formal method should include 
a norm- or criterion-referenced evaluation with established stan-
dardised procedures for administration and scoring determined 
according to a formal instrument development process, which 
includes evaluated psychometric properties16,23,24. The instruments 
described in the literature that have evidence of formal instrument 
development, include the UFS In-Hand Manipulation Checklist 
(UFS IHM-C)13,25, the In-hand Manipulation Test – Quality section 
(IMT-Q)6,26, Test of In-hand Manipulation (TIHM)4,27 that was refined 
into the TIHM-Revised (TIHM-R)12, the Observational Protocol 
of In-Hand Manipulation5,28, the unnamed test of Pehoski15,22, the 
Test of In-hand Manipulation Skills (TIMS)14, the unnamed test of 
Bonnier29, and the Timed-Test of In-Hand Manipulation (TIHM-T)30. 
An occupational therapist can also use formal hand function assess-
ments that include features of in-hand manipulation to guide their 
clinical observations. Examples include the naturalistic observational 
hand function Assessment of Children’s Hand Skills (ACHS)31,32, 
and the pegboard-based Functional Dexterity Test (FDT) for chil-
dren33,34. These two instruments report only on dexterity or hand 
function as a whole and not on the specific in-hand manipulation 
components3,35.

Informal in-hand manipulation assessment methods can pro-
vide a therapist with information about the child’s performance, 
but the results are usually descriptive and cannot be compared to 
established norms or criteria. Informal assessments often include 
no evidence of instrument development or studies to support 
psychometric properties such as reliability or validity. This assess-

ment method relies on the occupational therapist’s judgment and 
skilled observations and as such, tends to be subjective23. Examples 
of informal methods of assessment include screening or observa-
tional ‘checklists’ and suggested screening activities that contain 
a section on in-hand manipulation skills expected for age groups 
which are available in Occupational Therapy for Children:6th ed 
(Table 10-1: pp. 296)36.  The use of these screening activities and 
collateral information obtained from parents or teachers either 
in the form of an interview or questionnaire and observation of 
the child’s participation in certain activities during school, play or 
self-care tasks, can help to determine the intensity and duration 
of the problematic areas related to poor in-hand manipulations37. 
This can guide a clinician towards determining whether therapy 
services or an in-depth evaluation are required. The documenta-
tion of in-hand manipulation observations, either by using clinical 
notes or video recordings14, can be combined with a self-designed 
checklist that can aid the assessor to quickly refer to the different 
in-hand manipulation components for more precise observations.

The use of skilled observations by the therapist remains invalu-
able in clinical settings where resources are limited. A clinician’s 
choice of activities can be influenced by the availability of the re-
sources in a clinical setting, such as the instrument or equipment (for 
example, toys and child-size furniture25). When assessing in-hand 
manipulation, the clinician should be mindful of the practical and 
contextual aspects that can influence the accuracy of the assessment 
results. The practical aspects include the method of documenta-
tion, as well as the resources of time and equipment available to 
the clinician. Documentation is an important aspect of the occupa-
tional therapy process and should adhere to the Health Professions 
Council of South Africa’s (HPCSA) guidelines for patient records38. 
Different methods of record-keeping are permissible, provided it is 
done with precision to enable the accurate interpretation of both 
the assessment and reassessment results. Time constraints should 
also be considered, as this was a factor that influenced the lack of 
use of certain hand therapy assessment instruments by South African 
occupational therapists 18. 

The contextual aspects include the age of the child and how the 
child interacts with the activity demands of the assessment task, 
such as maintaining an interest in an appropriate task to motivate 
the child to engage optimally22,28. The manner in which the instruc-
tions are presented can also influence the performance of a child, 
as confirmed by Exner who suggested that when verbal and visual 
cues are provided, children perform better in the assessment39. It 
was therefore important to ascertain how occupational therapists 
in South Africa are navigating the practical and contextual aspects 
of the in-hand manipulation assessment.

The needs and preferences of clinicians in terms of instruments 
suited to their practice can be influenced by the following compo-
nents: (i) the purpose of an instrument; (ii) the language and age 
ranges of the intended population; and (iii) the practical aspects on 
which components of in-hand manipulation can be scored, along 
with the instructions, time to administer and documentation format. 
Firstly, the purpose of an assessment can either be descriptive, pre-
dictive, evaluative or a combination of these. It guides the therapist 
in understanding what information to collect and how to interpret 
the results from the assessment, whether to determine the baseline 
of the child at that moment in time (descriptive), the future ability 
or outcome of the child (predictive), or the change that occurs in 
the child over time (evaluative)16,23. Secondly, as South Africa is a 
multilingual country with eleven national languages, of which isiZulu, 
followed by English and isiXhosa, are the most common languages 
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spoken outside the household, isiZulu, isiXhosa and Afrikaans are 
the most commonly spoken languages at home40. This results in a 
multilinguistic challenge in paediatric practice, with possible differ-
ences between the languages of the therapist and that of the child. 
Thirdly, the instruments described in the literature have inconsistent 
scoring for aspects of in-hand manipulation with reference to qual-
ity of the movement14, speed of the movement30, the frequency 
with which the correct movement is repeated5, and the number 
of times an item is dropped22.  

The aims of this study therefore were firstly to investigate the 
current methods used by South African occupational therapists 
in paediatric practices when assessing in-hand manipulation, and 
secondly, to determine their preferences in terms of a suitable in-
hand manipulation instrument. 

METHODS

Study design
A quantitative, cross-sectional study was conducted to address the 
research aims. 

Sampling and population
A non-probability, purposive sampling method24,41 was used to 
ensure that the sample was representative of the population of 
paediatric occupational therapists in South Africa. At the time of 
the study, 5111 occupational therapists were registered with the 
HPCSA, although the exact number of the population was unknown, 
as the HPCSA database provides no record of the practice settings 
in which the occupational therapists work42. When the ratio of 
the Occupational Therapy Association of South Africa (OTASA) 
members working in paediatric practices (73.5%)43 was applied to 
the HPCSA membership base, it was estimated that the population 
comprised of 3849 occupational therapists. 

The inclusion criteria were therefore occupational therapists 
who currently worked in paediatric practices or had worked in 
paediatric practices within the past two years, were registered with 
the HPCSA, and who practised in South Africa for more than six 
months. The online questionnaire was distributed via email through 
the correspondence platform of OTASA, posting on the social media 
platforms, that included Facebook, WhatsApp, Instagram, Linked-in 
and using ‘word-of-mouth’. Furthermore, the researcher applied 
for access to the HPCSA occupational therapists email dataset to 
distribute the questionnaire personally per email. 

Instrumentation
Data were collected by means of an online questionnaire* via the 
EvaSys survey system, available in English and took on average 
20 minutes to complete. The questionnaire was compiled from 
indicators found in literature and consisted of three sections. The 
first was to obtain demographic information of the participants 
and their practice profile. The second section focused on different 
assessment methods used by the participants. This included known 
in-hand manipulation tests as well as informal assessment methods. 
The third section was directed at the therapists’ preferences for a 
suitable in-hand manipulation instrument based on some aspects 
listed in the Instrument Evaluation Framework16. In addition to 
each closed-ended questionnaire item, a non-compulsory ‘other’ 
open-ended option was provided to allow participants to elaborate 
on their answers to supplement the results.  

Pilot testing of the questionnaire
Content validity of the questionnaire was established with five 
occupational therapists who were purposively contacted by the 
researcher based on their knowledge within the paediatric field 
and familiarity with questionnaires. These participants did not 
meet all the inclusion criteria of the study, specifically the criterion 
of having worked in a paediatric practice in the last two years. The 
pilot study participants provided feedback on the layout, struc-
ture, clarity, suitability, and the face validity of the questionnaire, 
upon which minimal editorial changes and no content changes 
were incorporated. They completed the questionnaire once the 
changes had been made to determine the ease of completion on 
different electronic devices. The pilot study data were excluded 
from the data analysis. 

Procedure
In order to add to the rigor of the study the test-retest reliability of 
the questionnaire was also determined, and data were collected in 
two rounds. The first round aimed to recruit as many occupational 
therapists working in paediatric practices in South Africa as possible 
through different distribution methods. The link to the survey was 
available for six weeks. To limit the memory effect44, the second 
round only commenced ten days after participants completed the 
first round. Those who indicated their willingness to participate 
in the second round then received the link per email and the link 
remained open for 10 days. To promote a higher response rate 
and to limit nonresponsive errors, participants received reminder 
prompts and were given the option to participate in a continuing 
professional development (CPD) accredited activity after complet-
ing a questionnaire round.

Data analysis
Descriptive statistics, namely frequencies and percentages for 
categorical data, and medians and ranges for numerical data, were 
calculated from data obtained in Round 1. Analysis of percentages 
for questions was completed for 292 participants. The percent-
ages to the different options of a question might add up to more 
than a 100% when the participants could choose more than one 
answer or less than 100% for questions which could be omitted 
by participants. 

Temporal stability of the questionnaire, namely “how constant 
scores remain from one occasion to another”41 was determined 
to evaluate test-retest reliability. The reliability analysis for the two 
datasets was compared by means of a 2 x 2 table for each ques-
tion. When questions had a conflicting percentage score of more 
than 20% for an answer, the question was considered unreliable 
and excluded from further analysis45. A total of 19 questions and 
45 sub-questions that tested unreliable were excluded from the 
final data set. 

*Ethical considerations
Ethical approval for this study was obtained from the Health Sci-
ences Research Ethics Committee of the University of the Free State 
(reference UFS-HSD2018/0358/2905). The participants were in-
formed about the study and gave informed consent prior to the start 
of the questionnaire. If the participant did not meet the inclusion 
criteria, further access to the questionnaire was denied. Participants’ 
information was kept strictly confidential throughout the course 
of the study and securely stored on a password-protected laptop.

*Ethical approval for this study was granted prior to the enactment of the amended 
POPIA on 21-07-01.

*Contact the corresponding author for more information regarding the 
questionnaire.
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RESULTS
Of the 301 participants that opened the questionnaire link, 9 par-
ticipants did not meet the inclusion criteria so did not complete 
the questionnaire, while 292 participants continued and completed 
the first round. The response rate in relation to the population of 
5111 occupational therapists registered with HPCSA at the time 
of the study, was 5.7%. However, when adjusted to the proposed 
population of 3849 occupational therapists working in paediatric 
practices, an acceptable overall response rate of 7.6% was ob-
served, which compared well to similar surveys performed on the 
same population19 and similar online survey methods46,47. Of the 

292, 167 participants (54.2%) completed the second round which 
determined the test-retest reliability of the questionnaire. 

Demographic profile 
Participants’ demographic information is shown in Table I (adjacent). 
The practice profile comprised the practice setting, and type of 
clients seen by the participants.

The expertise of the participants was confirmed by their 
qualifications, wide age range and years of experience. Among the 
participants that held a Master’s degree, five (16.1%) completed 
their Master’s in Early Childhood Intervention. Most participants 
worked on a full-time basis (n=217; 74.3%) and predominantly in 
the private practice setting (n=145; 49.7%) with a client profile 
that consisted primarily of pre-schoolers (n=264; 90.4%). 

Current in-hand manipulation assessment methods
The results of the assessment methods used were grouped into 
two categories, namely the familiarity and reported use of formal 
assessment instruments (Table II, above), and the results of the 
informal assessment methods used (Table III, p15). The practical 
and contextual aspects are presented in Tables IV (p15) and V 
(p15) respectively.

Formal assessment methods
Participants indicated whether they were familiar with the listed 
instruments. If they indicated yes, more questions followed to 
determine the specific instrument(s) they were familiar with and/
or used. Table II illustrates the degree of familiarity and reported 
use of the seven in-hand manipulation assessment instruments, the 
two complementary hand function assessments, and the guidelines 
for screening activities sourced from the literature. 

 Most of the participants (n=242; 82.9%) indicated that they 
were not familiar with any of the listed formal assessment meth-
ods. Of the remaining 50 (17.1%) that indicated their familiarity28, 

Table I: Demographic profile of participants (n = 292)

Variables Median (range)

Age of participants 31 (23–66)

Experience Years working as 
an occupational 
therapist

9 (1–45)

Years working in 
paediatric practice

7 (1–46)

n (%)

Gender Female 284 (97.3)

Male 8 (2.7)

Highest Occupational 
Therapy qualification*

Diploma 2 (0.7)

Bachelor’s degree 252 (86.3)

Master’s degree 31 (10.6)

Doctoral degree 2 (0.7)

Employment status Full-time 217 (74.3)

Part-time 63 (21.6)

Unemployed/leave 
of absence

12 (4.1)

Practice setting 
(participants could 
choose more than one 
answer)

Private practice 145 (49.7)

Pre-school/Early 
childhood develop-
ment centre

135 (46.2)

Primary school 135 (46.2)

Hospital 87 (29.8)

Special needs school 74 (25.3)

Community clinic 26 (8.9)

Non-profit organisa-
tion

25 (8.7)

Secondary school 20 (6.9)

Tertiary institution 12 (4.1)

Rehabilitation centre 9 (3.1)

Paediatric client profile 
(participants could 
choose more than one 
answer)

Toddlers (1–3 years) 179 (61.3)

Pre-schoolers (4–6 
years)

264 (90.4)

Primary school 
(7–12 years)

233 (79.8)

*Missing data relate to participant(s) with Doctoral degree in another field 
(1), and honours degree (2) and a business degree (1)

Table II: Formal assessment methods used (n=292)

Instrument
Familiarity Reported use

n (%) n (%)

UFS In-hand Manipulation-
Checklist (UFS IHM-C)

15 (5.1) 6 (2.1)

Test of In-hand Manipulation 
(TIHM)

13 (4.5) 3 (1.0)

In-hand Manipulation Test 
(IMT-Q)

9 (3.1) 4 (1.4)

Test of In-hand Manipulation - 
Revised (TIHM-R)

8 (2.7) 1 (0.3)

Observation Protocol on In-
Hand Manipulation 

7 (2.4) 4 (1.4)

Test of In-hand Manipulation 
Skills (TIMS)

5 (1.7) 1 (0.3)

Unnamed Test of Pehoski 3 (1.0) 0 (0.0)

Functional Dexterity Test for 
children (FDT)

17 (5.8) 6 (2.1)

Assessment of Children’s Hand 
Skills (ACHS)

5 (1.7) 2 (0.7)

Screening Activities for Hand 
Skills (Occupational Therapy 
for Children 6th Edition, Table 
10-1)

28 (9.6) 20 (6.8)
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(9.6%), indicated that the Screening Activities of Hand Skills guide-
line described by Exner in the Occupational Therapy for Children 
6th Edition textbook was the most familiar to participants, followed 
by an additional fine motor assessment, the FDT for children (n=17; 
5.8%), and the in-hand manipulation assessment, UFS IHM-C, 
developed in South Africa by Visser et al.13,25 (n=15, 5.1%). 
However, for all the instruments, there were fewer responses of 
their reported use in comparison to the familiarity indicated. 

Informal assessment methods
An overview of the informal assessment methods used, namely 
collateral information, checklists and skilled observations by the 
participants was obtained using a cascading mechanism, built into 
the questionnaire so that once one of the main questions were 
selected, subsequent questions followed from which the participant 
could choose (Table III, above). 

Collateral information obtained from teachers consistently 
showed that 94 (32.2%) participants used a self-designed question-
naire, with fewer reporting the use of a standardised questionnaire. 
Checklists were used by 74 (25.3%) participants. Of the three 
main informal methods, skilled observations during tasks (n=287; 

98.3%) was the reported method mostly used. In that method, 
scholastic tasks (n=261; 89.4%), closely followed by play tasks 
(n=255; 87.3%) and self-care tasks (n=160; 54.8%), were the 
commonly observed tasks. From these tasks, the specific activities 
observed included cutting (n=247; 84.6%), drawing/colouring 
(n=254; 87%), writing/copying (n=248; 84.9%), and threading 
activities (n=235; 80.5%).

Practical aspects of an assessment 
The practical aspects related to the clinical utility of the assessments 
included the time taken to administer and score the assessment 
followed by the documentation method used and whether a reas-
sessment was performed, as well as the availability of resources 
in the clinical setting to assess a child’s in-hand manipulation, are 
summarised in Table IV (adjacent). 

The most commonly used documentation method was clinical 
notes, as reported by 268 (91.8%) participants, while 33 (11.3%) 
used video recordings. Most of the participants (n=237; 81.2%) 
reported reassessing in-hand manipulation of the child. For the 
administration time, 25.0% (n=73) indicated they used only 0–5 
minutes. Similarly, for the scoring time, the shortest period of 
0–15 minutes was indicated by 262 (89.7%) of the participants. 
When the participants were asked to indicate if they had access to 
available resources to assess in-hand manipulation in children, 256 
(87.7%) responded in the affirmative. The open-ended option that 
followed this question prompted the participants to elaborate on 
their responses. The responses were analysed and showed that the 
majority used familiar objects, such as pegboards (n=61; 20.9%), 
beads (n=39; 13.4%), money or coins (n=37; 12.7%), clay or 
similar mouldable material (n=37; 12.7%) and pegs (n=35; 12.0%). 

Table III: Informal assessment methods (n=292)

Informal assessment methods n (%)

Collateral information -

   Self-designed teacher interview/questionnaire 94 (32.2)

   Standardised teacher interview/questionnaire 4 (1.4)

Checklist 74 (25.3)

  Self-designed 20 (6.8)

  Standardised 3 (1.0)

Skilled observation 287 (98.3)

    Scholastic tasks 261 (89.4)

          Drawing or colouring 254 (87.0)

          Writing or copying 248 (84.6)

          Cutting 247 (84.6)

    Play task 255 (87.3)

          Threading activity 235 (80.5)

    Self-care task 160 (54.8)

Table IV: Practical aspects of current assessment used (n=292)

Practical aspects of assessment n (%)

Documentation 
method

Clinical notes 268 (91.8)

Video recording 33 (11.3)

Reassess Yes 237 (81.2)

No 55 (18.8)

Administration 
time

0–5 minutes 73 (25.0)

30–45 minutes 12 (4.1)

45–60 minutes 3 (1.0)

Scoring time 0–15 minutes 262 (89.7)

15–30 minutes 30 (10.3)

Resources avail-
able

Yes 256 (87.7)

No 36 (12.3)

Table V: Contextual aspects of current assessment used 
(n=292)

Contextual aspects of assessment n (%)

Age groups 1–2 years 91 (31.2)

5–6 years 273 (93.5)

7–8 years 234 (80.1)

11–12 years 121 (41.4)

Change activity 
demands in relation 
to the child’s age

Yes 278 (95.2)

No 14 (4.8)

Presentation of 
instructions

After presenting the task, a 
verbal instruction to only use 
the specific hand that is being 
assessed

69 (23.6)

Actively discourage the use of 
the hand not being assessed by 
asking the child to hold onto a 
fixed object

24 (8.2)

Position of the child 
during assessment

Seated at a child-sized table 
where the child’s feet can 
touch the ground

232 (79.5)

On the floor, seated cross-
legged

21 (7.2)

Seated at an adult-sized table, 
feet not touching the ground

6 (2.1)

In a standing position 3 (1.0)

On the floor, lying on their 
stomach

1 (0.3)
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Contextual aspects of an assessment 
Results of the contextual aspects that a clinician should consider 
when using an assessment of in-hand manipulation are the differ-
ent age groups of children assessed, if the activity demands were 
changed in relation to the child’s age, the manner in which the 
instructions were presented, and lastly, the position of the child 
during which in-hand manipulation was assessed (Table V, p15). 

The majority of the participants (n=273; 93.5%) indicated 
that they assessed in-hand manipulation for 5–6-year-old children. 

When asked if the tasks’ demands or selection of equipment 
were changed in relation to the child’s age, 278 (95.2%) participants 
responded in the affirmative. Regarding how the presentation of 
instructions were provided, only a few of the respondents (23.6% 
and 8.2%) indicated which methods were used in practice. Most 
of the participants (n=232; 79.5%) indicated that they assessed a 
child’s in-hand manipulation while the child was seated at a child-
sized table where the child’s feet could touch the ground. Some 

indicated a more informal approach where the child sat cross-legged 
on the floor (n=21; 7.2%). 

Preferences for a suitable in-hand manipulation instrument 
The preferences indicated by the participants regarding an in-hand 
manipulation instrument included the purpose of the assessment, 
what should be included in a user manual, the aspects of in-hand 
manipulation which should be included in the scoring, as well as the 
scoring method, the time to administer and score, and the language 
of presentation of the assessment instrument (Table VI, adjacent). 

For the purpose of a suitable instrument, both the descrip-
tive and the evaluative components to monitor a child’s progress 
through the change that occurs over time, were indicated as 
preferable by the majority of participants. The preferred aspects 
to be included in a user manual that received a high response rate 
were the need for scoring and interpretation instructions (n=284; 
97.3%), followed by administration instructions (n=282; 96.6%).  
Fewer participants indicated the need for equipment instructions 
(n=228; 78.1%). With regard to the scorable aspects, the majority 
of participants had a clear preference for scoring the quality of the 
in-hand manipulation movement and compensatory techniques used 
by the child. Most of the participants preferred to score according to 
a specific criterion for an item, while the use of video clips to guide 
the scoring was supported by 51 participants (17.5%). A preferred 
administration and scoring time for the shortest time slot was 
consistently seen, with only a few indicating the longer time slots.

The majority of the participants preferred that an instrument 
be presentable in English (n=287; 98.3%). Additional suggestions 
included the use of a technological platform (for example, a tablet 
to enable visual demonstrations or an audio track) to present the 
instructions to children with intellectual impairments or who are 
hard of hearing, along with the proposal to provide specific instruc-
tions in all the languages in written or audio format.

DISCUSSION
The first aim of this study was to determine the current assessment 
methods for in-hand manipulation used by occupational therapists. 
Demographics were representative of paediatric occupational 
therapists in South Africa19. Clinical expertise on the different de-
velopmental phases of in-hand manipulation was confirmed since 
the majority of children treated by the participants were between 
three and six years old, which corresponds with the period of rapid 
development for in-hand manipulation3.

The limited familiarity with published in-hand manipulation in-
struments might be due to the participants’ perception that in-hand 
manipulation was too insignificant an aspect of fine motor skills to 
warrant further investigation, while also revealing to what extent 
participants engaged with the scientific literature of the profession. 
This was inferred as the reason why the available in-hand manipula-
tion instruments were not further investigated. When participants 
did consult primary literature, this included familiar sources such as 
the guideline for Screening Hand Skills described in the Occupational 
Therapy for Children textbook. Furthermore, their familiarity with 
the UFS IHM-C, which was published in the South African Journal 
of Occupational Therapy (SAJOT)13,25 attested to participants ac-
cessing research published locally. 

The lower response rate regarding ‘used methods’ observed in 
relation to familiarity could be suggestive of two interrelated factors. 
Firstly, most of the instruments are still in the process of being devel-
oped, lack comprehensive and commercially available manuals, and 
no form of training is provided. These factors limit the application of 

Table VI: Preferences for a suitable in-hand manipulation 
assessment instrument

Preferences for a suitable assessment tool n (%)

Purpose of 
assessment*

Identify the child’s strengths 
and limitations in order to 
inform the clinical treatment 
plan

255 (87.3)

Describe the child’s current 
functional status

243 (83.2)

Evaluate the change in 
functioning over time and 
monitor the progress made by 
the child

216 (74.0)

Predict the child’s future ability 80 (27.4)

User manual 
inclusions*

Scoring and interpretation 
instructions

284 (97.3)

Administration instructions 282 (96.6)

Equipment instructions 228 (78.1)

Scorable in-hand 
manipulation 
aspects

Quality of movement 250 (85.6)

Compensatory techniques used 244 (83.6)

Method of scoring Score according to criteria per 
item

238 (81.5)

Video clips to guide scoring 51 (17.5)

Administration time 0–5 minutes 51 (17.5)

30–45 minutes 9 (3.1)

45–60 minutes 2 (0.7)

Scoring time 0–15 minutes 272 (93.2)

15–30 minutes 20 (6.8)

Presentation 
language

English 287 (98.3)

Afrikaans 153 (52.4)

isiZulu 63 (21.6)

Sesotho 56 (19.2)

isiXhosa 45 (15.4)

*Participants could select all options that applied.
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the instrument to the clinical setting, as well as the awareness created 
by marketing strategies, such as the catalogues distributed online or 
at workshops. Secondly, these results may confirm the findings of 
Pitout47:5 that “although occupational therapists value research, they 
do not engage in applying research in practice”. This situation persists 
even though the use of a formal in-hand manipulation instrument, 
when applicable, is preferable as it ensures that the clinicians’ clinical 
decisions are based on rational and defensible results while ensuring 
evidence-based practices are upheld23. 

Informal assessment methods remain clinically useful and 
invaluable to a clinician. This study confirmed that observation of 
occupation-based activities is the primary assessment method used 
by participants (n=287, 98.3%). However, should observations 
be unstructured and unsupported by the literature, the infer-
ences drawn would be subjective and less reliable. In comparison, 
skilled and systematic observations (based on the comprehensive 
Modified Classification System of In-hand Manipulation3) which 
are documented in detail, set the foundation for making useful 
interpretations. The use of checklists (n=74; 25.3%) and collateral 
information from teachers in the form of interviews or self-designed 
questionnaires (n=94; 32.2%) are rarely used but valuable to the 
assessment process. A possible explanation for the infrequent use 
of these methods as pointed out in another South African study18 
relates to the tendency to use information obtained from the 
teacher, which is additional information on the child’s context, 
influenced by the therapists’ age and years of experience, which 
varied widely in this study. 

Scholastic tasks are highly regarded (n=261, 89.4%) and cor-
respond with the findings that most of the collateral information was 
obtained from teachers (n=98; 33.6%), as well as with the two age 
groups that were assessed most often, namely children between the 
ages of five and seven. Since these age groups are largely concerned 
with refining pre-writing skills in Grade R and learning writing skills 
in Grade 118,48, it follows naturally that the activities of cutting, 
drawing/colouring and writing/copying were those most readily 
observed from the scholastic tasks. When considering that 60% 
of a school-going child’s day is concerned with the fine motor task 
of writing18, it is understandable that practitioners focus on these 
tasks, specifically when poor in-hand manipulation is suspected. 
The activity of cutting provides a good opportunity to observe the 
simple shift movement of the supporting hand as the fingers adjust 
the paper for cutting2,4. In-hand manipulation required to adjust 
writing utensils includes both complex and simple rotation when 
correctly orientating the pencil, and complex shift when position-
ing the fingers on the shaft of the pencil or crayon3,14. However, 
to comprehensively establish the degree of in-hand manipulation 
delay, difficulties in other aspects of a child’s functionality should 
also be considered, such as play and self-care tasks. 

Participation in play tasks, per definition, requires a child to 
use toys, equipment, and supplies appropriately1. Of the various 
play activities listed, threading was indicated by most participants 
(n= 235; 80.5%) as the preferred activity for observing in-hand 
manipulation. Threading is an ideal task for observing simple shift of 
the one hand, while performing translation movements of the beads 
held in the other hand. However, this activity is only included in the 
ACHS31,32 and not in any of the other specific in-hand manipulation 
instruments. The availability of resources in clinical settings was 
confirmed in this study, with specific reference to play items, such 
as pegboards, beads, coins and clay. These can be used to observe 
in-hand manipulation and are included as items by the IMT-Q6, 
TIMS14, and the UFS IHM-C13. Furthermore, the use of pegboards 

and pegs were also included by various other in-hand manipulation 
instruments11–14,22,30,49, with differences in the exact sizes, numbers of 
pegs and methods of presenting the task to the child. As pegboards 
are accessible and familiar items in practice settings, including this 
item in an assessment for in-hand manipulation is justifiable and 
relevant. Nevertheless, it is not advised to only use a pegboard, as 
in-hand manipulation should be displayed with a variety of items, 
and skills with one type of object are not always associated with an 
ability to transfer said skill to another size or shape of object10,14. 
The limited tasks indicated by participants which are used when 
observing in-hand manipulation during play and self-care tasks in 
this study  however, highlight the need to train clinicians on how to 
correctly present and observe in-hand manipulation during these 
familiar tasks. 

Self-care tasks include activities of daily living that are directed 
towards taking care of one’s own body1. Various self-care activi-
ties were noted by approximately half of the participants (n=160; 
54.8%) as suitable for observing in-hand manipulation, although 
these tasks are not commonly included in developmentally based 
in-hand manipulation instruments. However, while the Observation 
Protocol of In-hand manipulation5 includes one task of buttoning 
and unbuttoning a shirt, the occupation-based assessment ACHS31,32 
includes several activities of daily living through which a child 
can spontaneously demonstrate the use of in-hand manipulation 
(although it is not guaranteed that all the isolated components of 
in-hand manipulation are assessed during these occupation-based 
activities). These occupation-based instruments allow for the iden-
tification of critical occupational performance components caused 
by hand skill difficulties in the relevant environment31,50, and are 
criterion-referenced when formally developed. In comparison, all 
the other current formal in-hand manipulation instruments follow 
a developmental assessment approach where the main focus is to 
identify the specific underlying components to determine a devel-
opmental delay in a more structured environment and tend to be 
norm-referenced51. 

Using clinical notes to accurately document assessment find-
ings, as reported by most participants, is important to improve 
interpretation of the reassessment findings and can provide valuable 
evidence when reviewed to generate practice-based evidence52. 
Using video recordings to document the in-hand manipulation 
movements performed by a child has been advised by the IMT-Q6, 
UFS IHM-C13 and TIMS14, but was reportedly used by only a small 
number of participants (n=33; 11.3%). This method can ensure 
that the refined and subtle movements of in-hand manipulation are 
accurately observed and can be a valuable aid to monitor progress 
and compare to the results of the reassessment. Moving from 
written notes to electronic notes can incorporate the safe inclusion 
of video recordings, while also simplifying the retrieval of patient 
records for future research52.

Changing the activity demands in relation to the child’s age, as 
indicated by nearly all the participants (n=278; 95.2%), is encourag-
ing as a child’s best performance can be observed when they are 
interested and invested in succeeding at a task. During informal 
observations, the task can be changed intuitively while ensuring 
that the desired movement is still elicited; for example, changing 
the picture that a child is asked to colour in or a game that requires 
the throw of a dice. Still, these observations of a child, without a 
reference to an age norm or criterion requirements, remain de-
scriptive and problematic when planning interventions. For a formal 
standardised assessment to accurately measure a child’s abilities, 
different tasks or adjusting the requirements of a task should be 
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age-appropriate yet uniform. Examples are available, such as the 
tasks of the Miller Assessment of Pre-schoolers (MAP)53 that make 
allowances for different items per age group. 

The two presentation methods that were consistently used 
by the participants encourage the child to only use the dominant 
hand while restricting the use of the other, which is similar to 
the assessment instructions of the unnamed test of Pehoski22,54, 
TIHM49 and TIHM-R12. It was encouraging that the majority of the 
therapists ensured that the child was positioned at a table where 
their feet could touch the ground (n=232; 79.5%), as this posi-
tion best enables the child to display their in-hand manipulation 
skills in comparison to sitting at an adult-sized table26. Although 
no research has been done that opposes the child sitting cross-
legged on the floor, as indicated by 21 (7.2%) participants, the 
impact of this assessment position should be further investigated 
as it might allow the therapist to observe the child in a more 
naturalistic setting.

The second objective of this study was to determine the 
participants’ preferences for a suitable in-hand manipulation 
instrument. The findings indicated that a suitable instrument 
should incorporate all the elements of a descriptive instrument, 
with elements of evaluative instruments. For the user manual 
inclusions, the need for scoring and interpretation instructions 
(n=284; 97.3%) was emphasised, more so than for equipment 
instructions (n=228; 78.1%). Since in-hand manipulation is a 
complex skill, the inclusion of training by means of video clips with 
a detailed scoring form would be most suitable, which has been 
recommended by the IMT-Q6 and ACHS55. However, at the time 
of this study, this training has not yet realised. The two scorable 
aspects of in-hand manipulation that were preferred included the 
quality of the movement and the compensatory techniques used. 
Two assessments, the TIMS which clearly distinguishes between 
the quality of the movements on a 4-point rating scale14 and the 
UFS IHM-C which includes a comprehensive list of possible 
compensatory techniques that the child might use per task, align 
with this preference13,25. 

From the other practical aspects relating to an assessment, it 
was evident that participants preferred a quick instrument. Those 
instruments that require more time to administer, such as the 
IMT-Q6,11 and TIMS14 that take 20–30 minutes, might therefore 
be less suitable in a South African context. A definite preference 
was indicated that the instrument be developed in English (n=287, 
98.3%). However, equally valuable was the strong support and 
suggestions to include other South African languages, either in 
the written form for a translator or as pre-recorded instructions, 
which could even include sign-language. Translation and cross-
cultural adaptation of measurement instruments, as per the steps 
outlined by the COSMIN56, should form part of the instrument 
development process to strengthen its reliability and validity. 

The unanimity among the participants relating to the prefer-
ences of a suitable instrument stood in contrast to the first set 
of questions relating to the current methods used. This marked 
awareness among the participants of what would suit the practice 
setting and highlights the need for further research to strongly 
consider these preferences as design principles when choosing 
or developing an instrument for the South African paediatric 
practice context.

Strengths and limitations 
This study used a non-probability, purposive sampling method 
with the intention of representing the clinical practices and latent 

knowledge held by South African occupational therapists experi-
enced in working in paediatric practices. The results of the study 
were strengthened by the wider sampling population that was 
deliberately approached and the adequate response rate19,45,46, 
which provides valuable information that can be used towards 
further instrument development for the assessment of in-hand 
manipulation. However, the results cannot be generalised to 
other assessment practices relating to other aspects, apart from 
in-hand manipulation. 

The questionnaire was detailed and could be completed in a 
relative short time since it consisted of predominantly closed-end-
ed questions. To minimise a low-response rate, the questionnaire 
was presented online so that participants with time constraints 
were able to conveniently access and complete the questionnaire, 
with the added encouragement of accessing a CPD-accredited 
activity upon completion.

The results of questions that did not test reliable were 
excluded from the study and warrant further investigation. A 
respondent error was observed by a participant who provided a 
contradiction in the maximum age range of their years of experi-
ence, as indicated in Table I (p14), which was included to remain 
true to the data received.

The questionnaire used the formal in-hand manipulation in-
struments known to the researcher at the time of this study. In 
the interim, the researcher became aware of three instruments 
that were not included in the questionnaire, namely the unnamed 
test of Bonnier29 published in 2006, the T-TIHM30 published in 
2015, and the TIHM-M57 published in 2019, which could be seen 
as another limitation.

RECOMMENDATIONS
Clinicians are encouraged to apply the in-hand manipulation instru-
ments described in published literature. It is recommended that 
practice-based evidence be generated by accurate documentation 
that includes the use of electronic clinical notes. These notes can 
include secure storage of video clip recordings of the child’s hand 
while performing in-hand manipulation in an age-appropriate 
task, and should incorporate the use of different items, not only 
pegboards. 

Educators are recommended to provide future training in refin-
ing the observational skills of in-hand manipulation by occupational 
therapists during occupation-based activities, specifically during 
self-care and play tasks. This training can either occur at under-
graduate or postgraduate level through workshops or interactive 
online courses.

Further research in the development of an in-hand manipula-
tion instrument that is contextually appropriate for South Africa 
and has evaluated psychometric properties16,17 is recommended, 
as observations alone cannot be used when planning intervention 
for this component of complex fine motor skills. 

Obtaining a broader understanding of how the other hand func-
tion components are assessed by occupational therapists in South 
Africa is recommended. This will provide a better perspective of 
the South African practice context and generate practice-based 
knowledge from this practice area.

IMPLICATIONS
The implications of the preferences supported the development of 
a predominantly descriptive instrument, with attention to scoring 
the quality of in-hand manipulation movements and compensatory 
techniques used by the child. This instrument should include a 
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comprehensive user manual that is administered under 15 minutes, 
in multiple languages.

CONCLUSIONS
This study set out to describe the current and preferred methods 
used by South African occupational therapists in paediatric practices 
when assessing in-hand manipulation. The limited familiarity with 
and sparse use of formal assessment instruments are concerning. 
Subjective observations of occupation-based tasks were the most 
commonly used informal assessment methods. Checklists and col-
lateral information obtained from teachers were used to a lesser 
degree. Practically, participants mentioned using clinical notes to 
document their assessment with a few using video recordings that 
are supported by the literature. 

The detailed overview provided by this study uniquely contrib-
uted to a better understanding of the clinical practices of in-hand ma-
nipulation assessment at grassroots level. The findings of this study 
clearly recommended the provision of more training and guidance 
on how to assess in-hand manipulation. The further development 
of an instrument that is contextually relevant and standardised is 
recommended, to reflect the current and preferred assessment 
methods used by the occupational therapists in paediatric practice 
in South Africa.
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