Current practices in the assessment of hypotonia in children
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The assessment of muscle tone is a fundamental component of the neurological examination of infants and children and is often crucial
in the establishment of an accurate diagnosis and appropriate management. However, the accurate identification and quantification of
muscle tone, particularly in the clinical setting continues to pose a challenge for clinicians. An electronic survey was used to determine
the current practices of Paediatric Occupational Therapists, Physiotherapists, Paediatric Neurologists and Paediatricians in the assessment
of hypotonia. Three hundred and nineteen (319) responses were eligible for data analysis utilising SPSS 8. Results are described
descriptively and indicate that practices vary. The need for more objective measures in assessment was also strongly indicated.
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INTRODUCTION

This paper describes a cohort of clinician’s (occupational therapists,
paediatricians and physiotherapists) current practices, challenges
and difficulties in the assessment of hypotonia in the paediatric popu-
lation. In children with neurological or neurodevelopmental dysfunc-
tion or delays, be it mild or severe, the presence of muscle tone
abnormalities is often one of the presenting deficits. Abnormality
in muscle tone is commonly classified into hypertonic or hypotonic
groups'. Whilst methods for the clinical assessment of hypertonia
have been widely reported and critiqued, with the development
of assessment scales?®, the clinical evaluation of hypotonia is one of
the aspects of the diagnostic process that often remains subjectively
assessed, and thus creates a dilemma for clinicians. The scientific
community is yet to gain consensus on the operational definition,
diagnostic criteria used to determine hypotonia and assessment
techniques for evaluation of hypotonia®'°.

Although the term “hypotonia” is utilised frequently amongst
healthcare professionals, there appears to be little evidence to
definitively conclude that clinicians who use the term hypotonia are
indeed describing the same phenomenon®'®. Hypotonia can be a
confusing clinical presentation, often leading to inaccurate evaluation
and unnecessary investigations'"'2. The clinical reality of examining
muscle tone is that the assessment is most often subjective in nature,
which is frequently indicated in the literature®'>'5.

As therapists become increasingly involved in early examina-
tion, evaluation and intervention programmes, the accuracy of
early assessments becomes imperative in order to contribute to
rational decisions for intervention strategies'¢. Accurate assessment
and diagnosis is also essential in to order to predict clinical course,
manifestations, complications, prognosis and provide parental
counselling.

LITERATURE REVIEW

Muscle tone is described as the resistance experienced by the ex-
aminer to movement of limbs around joints' "', Authors distinguish
between passive'®, phasic®'®and postural muscle tone®'®.

Hypotonia is considered to be “abnormally diminished muscle
tone or floppiness”'”. It may be acute or chronic, progressive
or static, isolated or part of a complex clinical situation affecting
children of all ages. It may or may not be associated with weak-
ness. Functionally, it may be described as diminished resistance to
movement as a limb is passively moved through a range of motion
about a joint'”.

Hypotonia is caused by disorders that affect any level of the ner-
vous system, viz. brain, brain stem, spinal cord, peripheral nerves,
neuromuscular junction and muscle'2. Despite the underlying caus-
ative factors, the clinical presentation of hypotonia is considered
to be similar in most cases®. It is this initial clinical assessment that
is reportedly an important aspect of the diagnostic process®?'°.

The classification of hypotonia has been approached in various
ways, with most of the literature indicating a distinction being made

between hypotonia of central origin and peripheral origin'!:'318.21.2223,
This is supplemented with a list of procedures and processes
that assist with a differential diagnosis, the initiation of which is
often based on a clinical opinion of muscle tone and by a process
of exclusion by the diagnostic clinician®'®'3. However, the clinical
appearance can often present as confusing leading to inaccurate
evaluation and unnecessary investigations®'%'"!3,

Some authors indicate that decreased tone, floppiness or
hypotonia in infancy may be transient and resolve without future
problems or may be caused by serious, permanent disease originat-
ing in the central nervous system, spinal cord, anterior horn cell,
neuromuscular junction or muscle?*.

In the last two decades, child neurology has experienced sig-
nificant progress, especially within the fields of genetics, molecular
neurobiology and neuro-imaging diagnostic techniques®. However,
despite the many advances in diagnostic techniques, the importance
of the clinical assessment of infants with hypotonia cannot be over-
stated. Differentiating the likely causes of hypotonia is important
in sparing some infants and children from invasive diagnostic tests
such as muscle biopsies. Some underlying causes of hypotonia re-
lies on clinical and developmental assessments because there are
no laboratory or imaging tests'?. In genetic cases it is important to
reach the accurate diagnosis so that counselling may be undertaken.

Most studies have accentuated the major role of the physical
or clinical examination in the evaluation of hypotonia?*?’, but only
a few studies, most of which were retrospective, were found to
confirm this statement'*?23°3! |n a retrospective analysis of clinical
experience in a tertiary care facility, on a selected population of
infants with hypotonia who underwent genetic/neurologic evalu-
ation over | | years, the results supported the value of the clinical
examination. Of the 89 floppy infants included in the analysis, a
definitive diagnosis was established in 60 infants, and of the 60,
40% of the cases were diagnosed purely on clinical grounds?'. In
another retrospective study on 144 neonates'4, the authors aimed
to assess the reliability of the first physical examination as well
as the contribution of the main standard diagnostic tests in the
diagnosis of neonatal hypotonia. Infants diagnosed between 1999
and 2005 were retrospectively included in the study. The results
indicated that the initial physical examination, could correctly iden-
tify the type of hypotonia in eight out of ten eventually elucidated
cases. In another | |-year retrospective cohort study, intended to
describe the diagnostic profiles of neonates with hypotonia who
were admitted to an intensive care unit %, the authors concluded
that the diagnostic profile of neonates is diverse and careful clinical
observation is critical to the proper evaluation of these children.
In a study to establish the degree of inter-rater reliability amongst
paediatric physical therapists in the assessment of muscle tone in
children, aged between birth to three years, eighteen children
were evaluated by a group of three raters. The testing protocol
included observation of each child’s movements followed by use of
the rater’s preferred method of evaluation. A low reliability in the
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clinical setting was found with the author indicating that therapists
should be cautious regarding clinical decisions based on an assess-
ment of muscle tone. Inter-rater reliability was affected by, inter
dlia, the following the lack of a standard technique of method for
assessing tone and the lack of consistent terminology to describe
tonal state and severity®2.

This study thus aimed to describe the current practices and
challenges of clinicians in the assessment of hypotonia. The findings
of this study provided the initial data required, for a move towards
consensus in the assessment of hypotonia (currently in press).

METHODS

A non-experimental survey design using an electronic survey gen-
erated on SurveyMonkey was used. Non-probability, purposive
(maximum variation) sampling was employed. The development
of the survey is discussed followed by a description of the use of
the survey in data collection.

Development of the Survey
Following an appraisal of the literature, a manual search of articles
for characteristics associated with hypotonia, as well as tests and
methods used in it's clinical assessment, was conducted. Consulta-
tions with two paediatric neurologists, a neurodevelopmental pae-
diatrician, a paediatric occupational therapist and the researcher’s
experience within the neurodevelopmental field of paediatrics,
assisted in the development of the instrument.

Characteristics of hypotonia compiled from the literature were
collected and are highlighted in Table |. Eleven characteristics
were identified, viz. increased flexibility, diminished resistance to

Table I: Clinical characteristics identified in the Literature

passive movement, delayed motor skills, leaning on external supports,
decreased activity tolerance, “W” or “M” sitting postures, difficulty
in prone and supine postures, winging of the scapula, diminished or
absent reflexes, hypermobile joints and frog-like postures.

All I'l characteristics identified in the literature were included in
the questionnaire, together with four additional characteristics that
were identified during the appraisal stage. These included rag-doll
postures, co-contraction, postural asymmetry and postural fixation.

A further search to determine the tests and methods used
in the assessment of hypotonia was initiated. Eight options from
the literature were listed in the final questionnaire in addition to
an option of “no formal testing”. These tests and methods are
presented in Table 2.

The final survey comprised |0 questions, using multiple choice
and Likert-scale, closed-format responses. The researcher allowed
for some flexibility of response by including an “other” as a possible
response category in some questions.

Survey Piloting

A multi-stage testing process was undertaken in the piloting of the
survey®. A review by knowledgeable experts (2 paediatricians,
a paediatric neurologist and a paediatric occupational therapist)
indicated question completeness, efficiency, relevancy and format
appropriateness. The electronic survey was then piloted on five oc-
cupational therapists in general practice. A “think-aloud” protocol
was observed in which survey language, question interpretation and
the survey “look and feel” were evaluated®. The final stage involved
a check for general and typographical errors that may have inadver-
tently been introduced during the final revision process.

CLINICAL CHARACTERISTIC AUTHOR/S

Increased flexibility Martin et al*'°

Diminished resistance to passive
movement

Bodensteiner®, Leyenaar et al'2, Gowda et al'®

Delayed motor skills

Martin et al*'°, Harris'?, Richter et al?2, Paine*

Leaning on External Supports Martin et al*'°

Decreased activity tolerance Martin et al*'°

“W?” or “M” sitting postures Carboni et al*?

Difficulty in prone or supine
postures

Bodensteiner?, Martin et al'®, Leyenaar et al'2, Harris'>, Gowda et al'é, Curran and Jardine?'

Winging of the scapula Carboni et al*?

Diminished or absent reflexes

Bodensteiner®, Leyenaar et al'2, Harris'?, van Toorn?, Johnston?’

Hypermobile joints

Martin et al®'°, Pilon et al'é, Paine®*

Frog like Postures Gowda et al'®, van Toorn?

Table II: Tests and Methods used in the Assessment of Hypotonia

TESTS/METHODS AUTHOR/S

Observation

Bodensteiner®, Martin et al’, Leyenaar et al'?, Laugel et al'%, Curran and Jardine?', Richter et al?2

Palpation

Martin et al’, Leyenaar et al'%, Laugel et al'*, Paro-Panjan and Neubauer®

Resistance Testing Martin et al’, Leyenaar et al'2

Posture

Martin et al’, Leyenaar et al'?, Prasad and Prasad'®, Gowda et al'é, Johnston?’

Manual Muscle Testing

Bodensteiner?, Martin et al’, Leyenaar et al'?

Reflex Testing Jardine?', Paine*

Bodensteiner?, Leyenaar et al'?, Harris'?, Prasad and Prasad'®, Gowda et al'®, Shuper et al?°, Curran and

Developmental Tests

Martin et al’, Harris'3, Shuper et al?, Richter et al?

Antigravity Tests

Bodensteiner®, Leyenaar et al'%, Harris'3, 2008, Curran and Jardine?', van Toorn?

Range of Movement

Martin et al®, Pilon et al'¢, Paine**, Carboni et al*

o Sk,
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Ethical considerations

Following institutional ethical clearance, informed consent from all
participants was received, with participants being assured about is-
sues of confidentiality, proper data management, scientific honestly
in reporting, and the right to withdraw.

Data Collection

Data collection was done by means of the survey described above.
A short introduction to the study was provided in an e-mail with
a hyperlink to the survey. SurveyMonkey allowed for different
collector links, therefore three hyperlinks were created to send
to different participant groups so that the researcher was able to
determine which groups of individuals required repeated e-mails.
Participants were encouraged to click on the link and complete
the survey. Attachments on the e-mail included the researcher’s
affiliation as well as contact details and a covering letter explaining
the purpose of the research.

The three clinical disciplines included in this study were con-
sidered homogenous in their approach to hypotonia testing. The
questionnaire was distributed to approximately 1500 registered
professionals within the paediatric groups registered with the
Occupational Therapy Association of South Africa (OTASA), the
Paediatric and Neurodevelopmental Association of South Africa
(PANDA), the South African Paediatric Association (SAPA), the
Paediatric Management Group (PMG), hospital and clinic listings
(Netcare, Mediclinic, Medicross, PrimeCure, Lifehealth Care), as
well as Medpages listings of occupational therapists, physiotherapists
and paediatricians. The South African Society of Physiotherapy
was contacted but indicated that they did not send out group
emails. A listing of paediatric physiotherapists was thus retrieved
via sub-groups (viz. Physioinfo, a Physiotherapy website and the
Physiotherapy Pain Management Group).

Participants were encouraged to complete the questionnaire if
they met the following inclusion criteria:

4+ They had to be currently registered with the HPCSA

4 They had to currently be in paediatric practice, either within
the fields of occupational therapy, physiotherapy or paediatrics
(including paediatric neurology).

Data Analysis

Excel spreadsheets were exported from SurveyMonkey. The Sta-
tistical Package for the Social Sciences (SPSS) version 18, was used
to analyse the data. Descriptive statistics were used in order to
describe and summarise data into an organised, visual representa-
tion*. Cross tabulations were derived from the data that allowed
the researcher to explore trends in data against professional group,
age and level of experience variables.

RESULTS AND DISCUSSION

A total of 320 questionnaires were completed with 319 being
eligible for analysis. The required amount of responses was set
to 306, for results to be representative of the population, with a
confidence level of 95%, therefore enough questionnaires were
returned to be representative. Occupational therapists appeared to
have responded to the research more positively (65.3%) as com-
pared to the other two disciplines, physiotherapists (21.3%) and
paediatricians (/3.49%). The majority of the respondents fell within
the 30-39 age range (36.9%). There was however representation
from all ranges i.e. 20-29 years up to >59 years.

Within the sample, a high number of clinicians (48.1%) pos-
sessed greater than ten years experience within the paediatric field.
Additionally, most of the respondents had engaged in some form
of postgraduate study, in fields related to paediatrics.

A high number of occupational therapists possessed quali-
fications in sensory integration (58%), with a high number of
physiotherapists demonstrating qualifications in Neurodevel-
opment (59%). Paediatricians, in addition to their specialty,
possessed additional qualifications in fields of Early Childhood
Intervention/Development, Neurodevelopment and Paediatric
Neurology.

Challenges experienced by Clinicians

The majority of respondents indicated that difficulties in assessment
were experienced, with a small percentage indicating no difficulties
(9%). The subjectivity of clinical assessment (70%) and difficulty in
quantifying hypotonia (78%) were most frequently indicated.
Authors of papers on evaluation of hypotonia often emphasise
the challenge in clinical assessment as it may be the sign of both
benign and serious conditions.®'2Confusion in terminology related
to hypotonia were cited in papers almost five decades ago*** and
results from this study still indicates challenges in the assessment.
A small percentage (/6%) indicate that the exclusion process
with clinical assessment was difficult. Despite the many advances in
diagnostics, difficulties in the assessment of infants with hypotonia
cannot be overstated. Differentiating the likely causes of hypotonia
is important in sparing some infants and children from invasive
diagnostic tests such as muscle biopsies. There are also a number
of underlying causes of hypotonia for which there is NO definitive
laboratory or imaging tests, namely idiopathic hypotonia, so the
role of clinical and developmental assessments remain important!'3.

Age category most difficult to assess

A small percentage of respondents indicated difficulties in assess-
ment of the older child (19.7%), probably due to their ability to
co-operate with a structured neurological examination3.

More significantly, respondents in this study indicated that the
zero to one year (30.3%) and two to five year (35.9%) age ranges
were most difficult to assess. Assessment of the 2 to 5 year age
range may be difficult for a number of reasons, viz. the continuous
developmental changes of the brain during infancy and childhood can
lead to a disappearance of signs of dysfunction present at an early
age. The reverse is also said to occur where children can be free
from signs of dysfunction with deficits becoming evident with in-
creasing age due to the age-related complexity of neural functions®.

Clinical characteristics and methods used to
assess hypotonia

Trends were interesting with respect to each of the clinical disci-
plines response to clinical characteristics and methods and tests
that are utilised in the assessment of hypotonia.

All three disciplines (Figure | on page 15) indicated that ob-
servation was a method of choice (96%). This was reinforced in
the literature®'%12142122 Assessment of posture was also indicated
commonly amongst respondents (9/%). Postural assessment was
re-iterated by authors of papers on hypotonia'®'%!>18.29,

Of the 15 listed clinical characteristics (Figure 2 on page 15),
those that were most frequently indicated were related to posture,
viz. leaning on external supports (76.3%); “W” or “M” Sitting
(75.9%); winging of the scapulae (73.8%) and rag doll postures
(70.9%). Difficulty in antigravity postures such as prone extension
and supine flexion was also frequently indicated (72.5%).

Palpation was also found to be commonly used by respondents
in the assessment of hypotonia (73%). See Figure I. In addition, only
63.4% of respondents indicated diminished resistance to passive
movement as being a characteristic (Figure 2) that is considered
when assessing hypotonia. This is interesting, as hypotonia is defined
as “abnormally diminished muscle tone or floppiness”'” that is deter-
mined in part by the actual palpation of musculature. Functionally it
may be described as “diminished resistance to movement as a limb is
passively moved through a range of motion about a joint”'”. Paediatri-
cians (9/%) indicated diminished resistance to passive movement
more frequently (Figure 2) as compared to physiotherapists (68%)
and occupational therapists (57%), whilst occupational therapists
indicated palpation (78%) more frequently as a method (Figure I)
compared to paediatricians (65%) and physiotherapists (629). This
reinforces the need for the study as confusion even in the definition
of hypotonia appears to be reflected in these responses.

Increased flexibility (57.2%) and hypermobile joints (68.8%)
were frequently indicated as a characteristic by the collective group
(Figure 2). Occupational therapists (35%) however (Figure 1), in-
dicated testing of range of movement less frequently as compared
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to the physiotherapists (60%) and paediatricians (56%). Physio-
therapists (24%) indicated resistance testing less frequently (Figure
') compared to occupational therapists (42%) and paediatricians
(58%), whilst occupational therapists (/4%) reported manual
muscle testing less frequently than physiotherapists (37%) and

paediatricians (44%). This discrepancy is interesting as the manual
muscle testing grades are based on resistance testing.

The interconnection between muscle tone, strength and joint
mobility is appreciated in the consideration of what muscle tone is,
the resistance of passive movement around a joint'8. A key distinc-
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Figure 2: Characteristics of Low Muscle Tone per Professional Group (n=319)
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tion is to determine whether a child has hypotonia with or without
weakness®'2. This is relevant as the diagnostic approach to a child
with and without weakness differs and has varied implications®%.
In the younger child, muscle power is said to be best assessed
by studying spontaneous movements and looking at anti-gravity
movements'®?!, whilst the older child may be in a better position
to understand instructions related to testing.

Interestingly, the least indicated characteristic (Figure 2) was
diminished or absent reflexes (30.3%) and collectively reflex testing
(Figure 1) also yielded a low response (329%). Literature however
indicates that the deep tendon reflexes are considered to be the
most valuable aspect of the physical examination. Brisk reflexes in-
dicate central nervous system dysfunction and diminished or absent
reflexes point strongly to disorder of the lower motor unit'"'22",
Diminished reflexes and decreased antigravity limb movements are
said to be suggestive of a peripheral disorder??. More paediatricians
(49%), than occupational therapists (30%) and physiotherapists
(26%) indicated this as a test used in their assessment (Figure I).
This significant discrepancy may be related to training of these
professionals as well as the fact that occupational therapists and
physiotherapists are not directly involved in diagnosis.

The use of antigravity tests (Figure I) yielded an overall response
of 62%. The occupational therapists (73%) were inclined to use this
more often than physiotherapists (46%) and paediatricians (37%).
This may be attributed to the fact that occupational therapists are
more often involved in developmental testing with use of tests that
include antigravity postures e.g. Clinical Observations of Neuro-
muscular Function, based on the work by Dr Jean Ayres®. Authors
of papers on assessment of the low toned infant with hypotonia
however have emphasized the value of antigravity positions in the
neurological assessment®'213:21:33,

In the “other” category (Figure I) the following were listed:
specific developmental and sensory integration tests (e.g. Miller As-
sessment for Preschoolers*® and Clinical Observations of Neuromuscular
Function®); collateral information (e.g. from teachers and parents);
interviews; and functional assessments. It was interesting to note
that the Modified Ashworth scale*' was also listed, although this test
is used in describing hypertonia and not hypotonia.

Additional characteristics listed by respondents under the
“other” category, included aspects covering posture (viz. impaired
postural alignment, pronated feet, protruding abdomen, increased
kypho-lordosis); reduced balance; excessive drooling; poor endur-
ance; muscle weakness; and hypotonic facies.

Inconsistency in Assessment amongst professionals

Although the term “hypotonia” is utilised frequently amongst health-
care professionals, there is limited evidence to definitively conclude
that clinicians who are using the term are describing the same phenom-
enon’'%. When probed about the frequency with which clinicians differ
in opinion regarding assessment, on a 5-point Likert scale ranging from
“never” to “always”, 46.8% of all the respondents indicated some
contention to a lesser or greater degree (sometimes, often, always).

This becomes significant, in that, for effective management a
team approach is essential in ensuring that the child is diagnosed as
early and accurately as possible, as well as in being able to access
the relevant interventions. This necessitates a team that is able to
communicate effectively by using the same terminology and drawing
similar conclusions from their evaluations.

Parents of children that seek second opinions should also receive
consistent and accurate information in order to build the professions
reputation to the consumer of the service. When asked about ad-
ditional challenges experienced, respondents further indicated that
there were differences in the professional groups (e.g. “occupational
therapists and physiotherapists differ on hypotonia”) as well as having “dis-
agreements with medical practitioner’s findings”. These inconsistencies
are also impacted by a lack of objective measures as described below.

The need for objective measures

The majority of respondents indicated that there was a need for
objective measures to assess hypotonia (87.8%). The clinical
reality of examining muscle tone is the assessment which is often

subjective in nature. This has been frequently indicated in the litera-
ture®®10.13.141530 The absence of implicit and objective measures or
assessment guidelines appears to compromise the ability of clinicians
to adequately define and describe a child's hypotonia in a uniform
and comparable manner. If this confusion persists, clinicians will con-
tinue to face the difficulty of accurately and consistently identifying
children with Hypotonia as well as diagnosing the underlying cause.
This may lead to a series of negative consequences which include
proper management of these children as well as difficulty in conduct-
ing further research on the efficacy of intervention strategies. The
response on this question further reinforced the value of the study.

CONCLUSION

This descriptive study highlighted some of the current practices
and difficulties experienced by a cohort of clinicians (occupational
therapists, paediatricians and physiotherapists) in the assessment
of hypotonia. The use of an electronic survey assisted in accessing
a sample of 319 respondents. There was adequate distribution
between age of respondents and level of experience. It was positive
to note that the majority of respondents had engaged in some form
of postgraduate training in the field of paediatrics across all three
clinical disciplines. The findings confirm the confusion highlighted
in the literature with respect to difficulties experienced in the as-
sessment of hypotonia. A large percentage of the respondents also
agreed on the need for an objective measure in the assessment of
hypotonia in the paediatric population.

Future studies should aim towards determining more objective
measures for the assessment of hypotonia in the paediatric popula-
tion. This initial survey could form the basis of clinical criteria to assist
in the overall accurate assessment and interpretation of hypotonia.
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