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Abstract

Introduction The clinical rating scale for head control assesses control of head/neck in children with neurological conditions.
Head control is important for activities of daily living and quality of life in children.
Objectives The aim of the study was to determine the intra-rater and inter-rater reliability of the scale in children with Cerebral
Palsy.
Method The study was a cross-sectional study approved by Research ethics committees of Kano State Ministry of Health and
Aminu Kano Teaching Hospital involving children with CP. Three independent raters assessed the children using Clinical Rating
Scale for Head Control at two different times, and the intra-rater and inter-rater reliabilities were analyzed using kappa statistics and Bland-Altman analysis.
Results Fifty children with CP with mean age, 24.17±12.17 months participated in the study. The result of the study showed
that there were very good agreement in all the test positions for the three raters and between the first and the second ratings
and in all the test positions between the three raters respectively (k>0.8). Similarly, there was no proportional bias between
ratings in 24 of the measurements (p>0.05).
Conclusion Clinical rating scale for head control seems to be a reliable instrument. Thus, it can be used to monitor the progress
of rehabilitation in CP patients to help improve their quality of life.
doi.org/10.29102/clinhp.21003
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Introduction

Cerebral Palsy (CP) is a group of movement and posture disorders as a result
non-progressive brain damage which
occurs prenatal, perinatal and postnatally (1;2). The disorders are often accompanied by disturbances of sensation,
perception, cognition, communication,
and behaviour, by epilepsy, and by secondary musculoskeletal problems (2-4).
Cerebral Palsy has been reported to have
a worldwide prevalence of 2 per 1000 live
births (5). In Nigeria similarly, CP accounts for 42.2% of all the neurological
cases reported in hospitals in Kano (6);
and it accounts for 15.4% and 50.3% of
neurological cases in hospitals (7). Thus,
CP is an important public health concern;
and therefore measures are needed to be
taken to promote the health of children
with CP.
One of the consequences of CP that requires immediate attention in order to
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promote the health of children with CP
is poor or loss of neck control. Neck control is the ability to keep the head aligned with respect to gravity (4;8,9). It has
been reported to be one of the early signs
of delayed milestone (10). The problems
with neck control in children with CP can
often lead other delayed milestones such
as inability to sit, stand and walk. These
activities are essential for independence
in activities of daily living and eventually
quality of life of the child. Consequently,
training for head control is a top most priority in children with CP (11). However,
for an effective rehabilitation for neck
control, a careful assessment and physical examinations are required. These assessment and physical examinations can
be of great value to the physiotherapist in
clinical practice, to identify problems and
exchange of communication in research,
and to monitor progress during management (12).
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We searched the literature in PubMED without any limits. From the literature, there are many scales such
as the Peabody developmental motor scale II (PDMS-GM), Alberta infant motor scale (AIMS), Gross
motor function measure (GMFS) and clinical rating
scale for head control used for the assessment of gross
motor function including neck control and fine motor
control in children with CP (13;15;16). The PDMS-GM
is rated on a three point scale; however, it has been
observed that, it is difficult to assign a score of one,
probably due to very vague and subjective assignment
criteria (17;18). In addition, the scale is not responsive, especially as regards to infants (13). In contrast, the
AIMS is predominantly used for infants, and it has limitation in children 15 months old (14). Furthermore,
the GMFM has been argued to have limited applicability as well since its use requires computer software and
intensive training (16). Therefore, a more easy to use,
objective and reliable scale for the assessment of head
control in children with CP is needed.
Consequently, the clinical rating scale for head control is designed to assess head control in children with
neurological impairment or delayed development,
using three testing positions - prone, supine and supported sitting, to evaluate integrity of muscle strength,
postural control against gravity, body movement and
dynamic stability (15). Both the prone and supported
sitting positions are rated on a 5 point scale (0-4);
whereas, the supine position is rated on a 4 point scale (0-3). However, the psychometric properties of the
scale have not been well studied as only one study with
relatively small sample size examined the inter-rater
reliability of the scale (15). The aim of this study is to
determine both the inter-rater and intra-rater reliability of the scale using a larger sample size and a more
robust statistics. This may help in improving the use of
the scale in the clinic and enable clinicians know what
to do in order to improve the quality of life of children
with CP. This is because there are many children with
CP in Kano where the study was carried out (6;19)

Method

Study design and participants
The study design was a cross-sectional study (repeated
measures design) aimed at determining the intra-rater and inter-rater reliability of clinical rating scale for
head control in children with CP. The study was approved by research ethics committees of Kano State Ministry of Health (MOH/Off/797/T.I/138) and Aminu
Kano Teaching Hospital (AKTH/MAC/SUB/12A/P-3/
V11833). The population of the study was children diagnosed with CP attending outpatient physiotherapy de-

partments at Aminu Kano Teaching Hospital (AKTH),
Hasiya Bayero Paediatric Hospital (HBPH) and Murtala Muhammad Specialist Hospital (MMSH) in Kano
metropolis. Outpatient clinics were used because children with CP are managed in the outpatient clinics in
Nigeria where they are mostly seen routinely once in a
week or two weeks. The inclusion criteria used were:
children with CP aged between 6 months and ≤4 years,
and those children whose parents or caregivers gave
consent to participate in the study. However, participants were excluded from the study if they had hydrocephalus.
Sample size estimation
We used a sample of 50 children with CP which is about
twice the sample used in a previous study (15). The
sampling technique used was convenience sampling.
Data collection instruments
The data collection instruments used in the study include the demographic data sheet and clinical rating scale
for head control. The clinical rating scale for head control was designed to evaluate head control, and it includes the components of integrity of muscle strength,
postural control against gravity, body movement and
dynamic stability, using three testing positions: prone,
supine and supported/recline sitting (15). It evaluates
and grades quality of response using a 5 point ordinal
scale (for supine and supported sitting position) and 4
point ordinal scale (for prone position). According to
the author, the reliability of the scale was determined
using kappa statistics and was found to be moderate
to high for supine (k=0.61, 0.43 and 0.49 respectively)
and recline sitting positions (k=0.6, 0.59 and 0.53 respectively), and low for prone position (0.51, 0.35 and
0.16 respectively) for the 3 raters in the study with 38
participants. Reliability is classified as poor when k<
0.20, fair when k is between 0.21 and 0.40, moderate
when k is between 0.41 and 0.60, good when k is between 0.61 and 0.80 when very good when k is between
0.81 and 1.00 (20).
Data collection procedure
Three independent blinded raters A, B and C, who are
Physiotherapists with at least 1 year post graduation
experience, received prior training on how to collect
data using the clinical rating scale for head control.
The data was collected at baseline and a week after. We
thought one week is a time long enough to prevent the
first assessment to influence the second assessment. All
children were placed on a couch in prone, supine and
supported sitting positions during the assessments. See
appendix A for the details of the clinical rating scale for
head control. All the raters assessed head control of the
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available children on the first day and a week later with
an interval of 10 minutes per rater. All raters were blinded from each others’ assessments (by ensuring only
the rater was in the assessment room) and the aim of
the study. Data was collected between August 8th 2016
and November 15th 2016.
Data analysis
The data collected was analyzed for intra-rater and inter-rater reliability using non-parametric statistics of
Kappa to determine agreement between two measurements and Bland-Altman analysis to help graphically
visualize the agreement and determine if there is or there is no proportional bias between two measurements.
The Bland-Altman involves carrying out one-sample
t-test to determine if there is no any significant difference between the two measurements. If there was no
significant difference between the two measurements,
a Bland-Altman plot was constructed. Finally, linear
regression analysis was carried out to determine if there was any proportional bias in the two measurements.
All statistical analyses were carried out using Statistical
Package for Social Sciences (SPSS) version 20.0, with
alpha level set at 0.05.

Results

Characteristics of the Study Participants
There were 50 children with CP with age range (6-48
months) who participated in the study. See figure 1 for
the study flowchart. In addition, there were equal number of females and males. The summary of the characteristics of the study participants is presented in table 1.
Intra-rater Reliability
In all the test positions (prone, supine and supported/
recline sitting) for the all the raters (A, B and C), there
very good agreements between the first and the second
ratings, Cronbach’s alpha value between 0.8 and 1.00.
See table 2 for the details of the results. However, theFigure 1. The Study Flowchart

Table 1. Characteristics of the study participants
Variables

n (%)

Age

Mean±SD
24.17±12.17

Gender
Male

25 (50%)

Female

25 (50%)

Types of CP
Spastic

21 (42%)

Dyskinetic

5 (10%)

Ataxic

5 (10%)

Hypotonic

19 (38%)

Aetiology
Neonatal Jaundice

14 (28%)

Birth Asphyxia

28 (56%)

Prematurity

8 (16%)

Ambulation Status
Ambulant

6 (12%)

Non-Ambulant

44 (88%)

re was no proportional bias in only ratings of rater B
in prone (Beta=-0.025, p=0.180; see figure 2), rater
C in prone (Beta=0.025, p=0.180; see figure 3), rater
A in supine (Beta=-0.027, p=0.252), rater B in supine
(Beta=-0.014, p=0.734), rater C in supine (Beta=0.031,
p=0.307), rater A in sitting (Beta=-0.018, p=0.354),
rater B in sitting (Beta=-0.008, p=0.792) and C rater
in sitting (Beta=-0.016, p=0.671).
Inter-rater Reliability
Similarly, there were very good agreements between the
three raters (A, B and C) in all the test positions (prone,
supine and supported/recline sitting). See table 3 for
the details of the results. In addition, there was no proportional bias in prone position between rater A and
rater B (Beta=-0.09, p=0.692) and rater A and rater C
(Beta=-0.09, p=0.692) in the first measurement; and
between rater A and rater B (Beta=-0.014, p=0.292)
and rater A and rater C (Beta=-0.014, p=0.292) in the
second measurement.

Table 2. Intra-rater reliability of the clinical rating scale for head control
Position

Cronbach’s Alpha
Rater A

Rater B

Rater C

Prone

0.992

0.996

0.996

Supine

0.993

0.981

0.989

Supported Sitting

0.996

0.989

0.983
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Figure 2. Bland-Altman Plot for the Ratings of Rater B in Prone

Difference

Research and Best Practice

Mean

Mean

In supine position, there was no proportional bias
between rater A and rater B (Beta=-0.043, p=0.275),
rater A and rater C (Beta=-0.011, p=0.739) and rater B and rater C (Beta=-0.031, p=0.428). Similarly, there was no proportional bias between rater A
and rater B (Beta=0.057, p=0.096), rater A and rater C (Beta=0.070, p=0.065) and rater B and rater C
(Beta=0.013, p=0.662) in the second measurements.
In sitting, there was no proportional bias between
rater A and rater C (Beta=-0.035, p=0.191), rater B
and rater C (Beta=-0.023, p=0.579). Similarly, there
was no proportional bias between rater A and rater B
(Beta=-0.003, p=0.942), rater A and rater C (Beta=0.033, p=0.305) and rater B and rater C (Beta=-0.003,
p=0.383) in the second measurements.

Discussion

This study intended to look at the intra-rater and inter-rater reliability of clinical rating scale for head control developed by Chavan to grade the quality of head/
neck control in children with motor or other neurological impairments including cerebral palsy, motor delay,

Down’s syndrome and hydrocephalus (15). According
to Chavan, the pilot study for the creation of the scale
needs further validation on larger samples as well as
establishing the intra-rater reliability, and inter-rater
reliability before the scale could be ascertained to be
applicable for clinical use (15). Therefore, this study
included a sample of 50 participants of purely CP patients undergoing rehabilitation in the delimited hospitals within Kano metropolis to determine intra- and inter-rater reliability of the scale. According to Craig and
James, for objective criterion reference testing (CTR),
the most useful types of reliability studies are test-retest reliability, parallel forms reliability, and decision
consistency (21). In this present study, the scores for
test and retest were examined for the three test positions for all the three raters (A, B and C).
The result of the study showed a very good agreement
for both the intra-rater and inter-rater reliabilities in
all three test positions for all the raters. In addition,
in 24 of the measurements, there were no proportional biases, indicating robustness of the agreement.
Meanwhile, a previous inter-rater study found low

Table 3. Inter-rater reliability of the clinical rating scale for head control
Position

Cronbach’s Alpha
First measurement

Second measurement

Rater A versus
Rater B

Rater A versus
Rater C

Rater B versus
Rater C

Rater A versus
Rater B

Rater A versus
Rater C

Rater B versus
Rater C

Prone

0.994

0.994

1.000

0.998

0.998

1.000

Supine

0.982

0.986

0.981

0.986

0.982

0.989

Supported Sitting

0.983

0.991

0.979

0.985

0.987

0.985
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agreement between the raters for prone position, and
moderate to good agreements for supine and supported sitting positions of the clinical rating scale for head
control among 3 raters in children with CP and other
childhood neurological conditions (15). However, in
his study, there were only 28 subjects with mean age
17.60±12.63 months, out of which only 17 were diagnosed of CP. Possibly, having different conditions and
children with relatively younger age, may account for
the difference in his findings with those of the present
study.
Although, prior to the present study, there seemed to be
only one study assessing head control in children using
clinical rating scale for head control (15); assessing the
psychometric properties of an instrument such as inter-rater and intra-rater reliability is important criterion
test referencing (22). Consequently, the present study
looked at both inter-rater and intra-rater reliability of
the clinical rating scale for head control and the results
obtained showed that, the scale can be adjudged to be
reliable for clinical use. Therefore, the impact of these
findings is that, this simple and affordable scale can be
used in the clinics for the assessment of head control
in children with CP. However, one of the limitations of
this study is that we did not determine the construct and
concurrent validity of the scale. Nonetheless, further
studies on the validity of the scale and its sensitivity to
detect changes during neurorehabilitation needs to be
done in order to increase the strength of its clinical applicability. This is because increasing clinical use of an
instrument may help clinicians to detect problems and
design effective rehabilitation in order to promote the
health and improve the quality of children with CP.
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Appendix A. Clinical scale for head control (15).
Position

Prone

Supine

Supported
sitting and/or
on reclining.

Grade

Description

0

Does not lift head at all. Weight bearing on the cheek/chest or on the shoulder.

1

An effort to raise the head results in asymmetry and/or increased extensor hypertonicity throughout the body.
Elbows are positioned clooser to the trunk and behind shoulders. Arms cannot be brought forward into weight
bearing pattern.

2

Lifts head in prone but cannot sustain for longer duration. Cannot turn to look over shoulder.

3

Lifts head in prone with hyperextension of head and neck. Elevation of shoulder usually accompanies this posture
(i.e. decreased shoulder stability). Brings arms actively to weight bearing upon forearm and can turn to look over
shoulders.

4

No abnormal pattern observed. Keeps the head steady whilw playing with one or both hands. Movement of head is
possible in all the planes.

0

On pulled to sit from supine exhibits complete head lag. (Not able to keep the head in midline).

1

Able to keep the head in midline but complete head lag present on being pulled to sit.

2

On being pulled to sit initial head lag present. However, soon aligns the head with the trunk.

3

No abnormal pattern observed. On being pulled to sit initiate and sustain lifting of head in supine. Keeps the head
steady in midline.

0

Head wobbles on either side. Requires full support to prevent head drop.

1

Head remains in midline position for a brief interval of time. Intermittent support required preventing head drop.

2

On reclining at 15-20 degrees maintains head in midline. However, cannot sustain head in midline beyond 45
degrees or reclining.

3

On reclining more than 45 degrees sustains head in midline. Head is steady during play or movement of the head
however poor dissociation between head and shoulder gridle.

4

No abnormal pattern observed. Keeps the head steady during play with good dissociation between head and
shoulder girdle.

Day of Adminstration
1
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