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Abstract
Background:Background: Cerebral palsy (CP) is the most common neurodisability in children. This study aimed to develop and validate 
a faces pain scale for preverbal and non-verbal children (PvNv) with CP in Nigeria.
Methods:Methods: Twelve paediatric practitioners and three verbal adults with CP participated in a three-round modified Delphi study 
on scale development and validation of the CPFPS. Data from the scale development were analysed using the items content 
validity index (I-CVI) and scale content validity (S-CVI). The concurrent validity of CPFPS was established using the Univer-
sity of Wisconsin Children’s Hospital Pain Scale (UWHPS) for PvNv children. 
Results:Results: Facial characteristics such as furrowing, crying, clenching and grinding of teeth, quivering lips, and changes in the eye 
may indicate pain in PvNv CP. These features have I-CVI scores of 1.00, 1.00, 0.83, 0.83, and 0.83, respectively. Moreover, 
the “eye/furrow” and “mouth/nasolabial” features were identified as sub-scales with S-CVI scores of 1.00 and 0.83, respec-
tively, while the CPFPS received an S-CVI score of 0.89. A significant positive correlation was observed between CPFPS and 
the UWHPS (ρ=0.949; p = 0.001) (concurrent validity). CPFPS also exhibited high inter-rater reliability (ICC=0.994, 95% 
CI=0.988-0.997). However, the known-group validity of the CPFPS with age, CP types and functional status were non-signif-
icant (p>0.05), except for the communication ability of children with CP (ρ=0.233; p=0.022). 
Conclusions:Conclusions: CPFPS, a pain assessment tool using “eye/furrow” and “mouth/nasolabial” features, is reliable for evaluating pain 
in PvNv children with CP in Nigeria. Our results confirm the initial validity and reliability of the CPFPS, but further investi-
gations into the evaluation of other psychometric properties are needed.

INTRODUCTION

Living with cerebral palsy (CP) is as-
sociated with significant challeng-
es in cognition and development 
which, in turn, impact an individ-
ual’s quality of life1,2. Despite the 
physical limitations in movement 

and posture, as well as intellectual 
and developmental disabilities, chil-
dren with CP experience more pain 
compared to their typically-develop-
ing peers1,3. The higher rates and in-
tensity of pain in children with CP 
are due to their chronic physical im-
pairment, associated medical condi-

tions, increased frequency of inju-
ries and the toll of medical interven-
tions3-5. In previous studies, it has 
been estimated that 83% of children 
with CP experience pain, with near-
ly 50% of them affected by some 
form of pain either all the time or at 
some point of each day5,6.
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The assessment of pain experience 
in children with CP poses a signifi-
cant clinical challenge, particularly, as 
many of them may have difficulty ex-
pressing themselves due to their mo-
tor impairment2. Other medical com-
plications such as visual impairments7 
and mental retardation, which affects 
about 40% of children with CP, can 
also have negative impact on their in-
telligence quotient8. Despite the cog-
nitive challenges involved in assess-
ing pain among children with CP, in 
previous studies, proxies such as cli-
nicians9,10 and parental reports have 
been used11,12. While clinicians’ as-
sessment of pain is considered more 
suitable for acute pain, parental or 
primary caregiver proxies are pre-
ferred for chronic pain assessment11. 
However, there is often a signifi-
cant difference between pain scores 
reported by clinicians and caregiv-
ers13,14. Additionally, parental prox-
ies have limited use in institutional-
ised children with CP15. While clini-
cians’ and caregivers’ reports are still 
used as proxies, they are only use-
ful for a small population of children 
with CP due to maladaptive behav-
iours3. Observational measures may 
also offer guidance for assessing pain 
in non-verbal populations with CP3.

Following a cursory search of the 
available literature on pain assess-
ment in CP, it is apparent that there 
is a paucity of pain assessment tools 
tailored to non-verbal children with 
CP. Specifically, there is not exist-
ing scale to evaluate pain in African 
children with non-verbal CP. There-
fore, the need arises to develop a cul-
turally sensitive and specific pain as-
sessment tool for non-verbal chil-
dren with CP. Based on recommen-
dations from previous studies indi-
cating the use of pain faces to deduce 
pain intensity in non-verbal popula-
tions16, a study to develop a new pain 
tool incorporating the faces of Afri-
can children with CP was conduct-
ed. In the design of the pain tool, this 
study tracked similar studies such as 
the Faces Pain Scale17, the Universi-
ty of Wisconsin Children’s Hospital 
Pain Scale (UWHPS) for Preverbal 
and Nonverbal (PvNv) children18, the 
Pain Assessment Instrument for Cere-
bral Palsy (PAICP)19 and the Caregiv-

er Priorities and Child Health Index 
of Life with Disabilities Question-
naire12. Features for depicting pain 
common to those in the studies giv-
en above include non-verbal vocal-
isations, facial grimacing, bracing, 
rubbing, restlessness and vocal com-
plaints. In addition to exploring these 
features in the development of the 
new tool, an important consideration 
based on anecdotes and literature is 
that the African culture inhibits pain 
expression, and there is less facial ex-
pression of pain experienced com-
pared to children from other con-
texts20. This study aimed to develop 
and validate a cultural-friendly faces 
pain scale for PvNv with CP in Ni-
geria.

MATERIALS AND METHODS

In this study, a mixed methods mod-
el was used to develop and validate 
the Cerebral Palsy Faces Pain Scale 
(CPFPS).

Development phase of the study

In this phase, a modified Delphi ap-
proach was used to identify content 
for assessing pain in children with 
CP21. In Delphi studies, a minimum 
sample of 12 participants is usually 
considered sufficient to achieve con-
sensus, whereas having larger sample 
sizes results in diminishing returns re-
garding validity of the findings22. Ac-
cordingly, in this study, 12 health-
care practitioners from the Obafemi 
Awolowo University Teaching Hos-
pital Complex (OAUTHC) in Ile-
Ife, Osun State, Nigeria (three nurs-
es, Occupational Therapists, Physi-
cians and Physiotherapists, respec-
tively) were recruited. These health-
care professionals were experts in 
CP care. To be eligible for the study, 
respondents had to meet one of the 
following criteria: be a fellow of the 
Postgraduate Medical College with 
a specialisation in paediatrics, hold 
a master’s or doctorate in a field re-
lated to paediatrics, have evidence of 
publications on CP, pain assessment, 
or scale development, and possess-
ing work experience of more than 
five years in CP management. In this 

study, nine out of the 12 Delphi par-
ticipants were male, while nine and 
three participants have had 5-9 years 
and > 10 years of experience in pae-
diatric practice. In all, a consultant 
paediatrician, two residents in paedi-
atrics, one assistant director of phys-
iotherapy, four principals (one nurse, 
one physiotherapist, and two occu-
pational therapists), and four chiefs 
(two nurses, one physiotherapist, and 
one occupational therapist) were in-
volved.

Additionally, three verbal adults 
with CP, who were 18 years of age or 
older and with no other co-morbidi-
ties, were also part of the study.

The modified Delphi technique 
aims to gather consensus from ex-
perts with the highest item content 
validity index (I-CVI). The I-CVI of 
an item is calculated by dividing the 
number of reviewers giving a rating 
of three or four (‘moderately rele-
vant’ or ‘very relevant’) for that item 
by the total number of reviewers23. 
In this study, the modified Delphi 
method involved three rounds. In the 
first round, an open-ended question-
naire was distributed to 12 healthcare 
practitioners, asking them to identi-
fy clinical factors or features that can 
effectively indicate the presence of 
pain in children with CP. Data from 
round one were summarised and pre-
sented based on evaluation forms 
completed by the 12 reviewers. In 
the second round, the experts were 
asked to rate the proposed items’ rel-
evance using a 4-point Likert scale 
(1 = ‘not relevant’, 2 = ‘relevant, 
needs major revision’, 3 = ‘moder-
ately relevant, needs minor revision’, 
and 4 = ‘very relevant, no modifica-
tion’). They were also asked to iden-
tify  which photographs (from sever-
al showing pain faces of children with 
CP) could be used for a scale aimed 
at depicting pain. In the third stage of 
the study, the items were sent to the 
experts with their respective I-CVI 
ratings. Suggestions from the second 
stage were also sent to the experts 
for deliberation and possible consen-
sus. Feedback from three adults with 
CP was sought to provide user input 
to the final version of the pilot tool. 
To ascertain the face validity of the 
new face scale, three verbal adults 
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living with CP, who were not part of 
the scale development process, were 
asked to ascribe the severity of pain 
to the face photographs.

Validation phase of the study

The objective of this phases was to as-
sess the concurrent validity, known-
group validity and inter-rater relia-
bility of the CPFPS. During the vali-
dation phase of the study, we recruit-
ed children with CP aged between 
six months and 10 years. The partic-
ipants were non-verbal patients with 
CP who were attending outpatient 
appointments, and the clinicians in-
volved included had experience in 
paediatric care for children with CP. 
The main inclusion criteria for the 
patient group were a physician diag-
nosis of CP and a report of absence of 
meaningful words, in addition to the 
use of the Communication Function 
Classification System (CFCS). The 
CFCS is a tool used to classify chil-
dren with CP based on their commu-
nicative abilities and has been docu-
mented in the literature to demon-
strate good psychometric proper-
ties24. The CFCS was employed in 
this study to describe and classify the 
communication ability of the sam-
ple. The functional status of the pa-
tients was also assessed using the 
Gross Motor Function Classification 
System (GMFCS) and the Commu-
nication Function Classification Sys-
tem (CFCS). The GMFCS was devel-
oped in accordance with the Interna-
tional Classification of Functioning, 
Disability and Health (ICF) philoso-
phy to record the functional abilities 
and limitations that children with CP 
experience in their daily lives25. The 
type of CP was also assessed based on 
the International Statistical Classifi-
cation of Diseases and Related Health 
Problems 10th Revision (ICD-10).

The concurrent validity of the pain 
tool (CPFPS) was established using 
the UWHPS for PvNv children18. The 
UWHPS for PvNv children was de-
veloped and tested on preverbal chil-
dren (below the age of three) and cog-
nitively impaired children to assess 
pain but not that specific to CP. The 
psychometric properties of the scale 
were adjudged acceptable. The inter-

nal consistency of the scale (Cron-
bach’s alpha) and inter-rater reliabil-
ity were 0.93 and 0.92, respectively. 
The correlation of the UWHPS for 
PvNv children with the Wong-Baker 
Faces Scale was r=0.6218. Inter-ob-
server reliability of the new scale 
among clinicians and parents of chil-
dren with PvNv CP was tested by two 
raters who were familiar with the use 
of the different scales (Assessors: Em-
manuel Fashote and Atilola Adebam-
bo) evaluating the reproducibility of 
the scale. Spearman’s rank correla-
tion coefficient was used to investi-
gate the known-group validity of the 
CPFPS by correlating the tool with 
age and CP parameters.

According to de Vet et al., a sam-
ple size of 50 individuals is required, 
anticipating an ICC of 0.8 and 
a confidence interval of 95% (95% 
CI±0.1[0.7-0.9])26. Also, the Con-
sensus-based Standards for the selec-
tion of health status Measurement 
Instruments (COSMIN) recommend 
the sample size be at least 100 for 
validity testing of patients’ reported 
outcome measures27. In accordance, 
a sample size of 75 participants for 
both clinicians and parents was ad-
judged as sufficient to give the low-
est expected correlation coefficient 
of r=0.50 with the Alpha of p<0.05 
and power of 80%28. Ethical approv-
al for thi s study was obtained from 
the Ethics and Research Commit-
tee of the OAUTHC, Ile-Ife, Nigeria 
(ERC/2020/03/02).

Data analysis

The Delphi phase data was analysed 
using the I-CVI method to identify 
themes. An item’s I-CVI is calculat-
ed by dividing the number of review-
ers who rated the item as ‘moderately 
relevant’ or ‘very relevant’ (three or 
four) by the total number of review-
ers23. A minimum I-CVI of 0.78 was 
considered valid based on the number 
of experts on the review panel29. De-
scriptive statistics, including means, 
standard deviations and percentages, 
were used to summarise the data. The 
CPFPS implemented metric scoring 
of 0 to 10, and closely follows  a lin-
ear interval scale, thus, Spearman’s 
rank correlation coefficient and In-

tra-Class Correlation (ICC) were 
used to assess its concurrent validity 
and inter-rater reliability. The ranges 
of the correlation were scores consid-
ered as follows: poor <0.5; moder-
ate 0.5-0.75; good 0.75-0.9 and ex-
cellent >0.930. Spearman’s rank cor-
relation coefficient was also applied 
to test the known-group validation of 
the CPFPS. Known-group validity is 
the instrument’s ability to differenti-
ate among distinct groups31. A scatter 
plot was employed to illustrate the 
validity of the CPFPS. Data was ana-
lysed using the Statistical Program for 
Social Sciences for Windows version 
22 (SPSS Inc., Chicago, Illinois, Unit-
ed States). The alpha level was set at 
p<0.05.

RESULTS

Development phase of the study

A CP faces pain scale (CPFPS) for CP 
was developed. CPFPS utilises “eye/
furrow” and “mouth/nasolabial” fea-
tures that may indicate pain in PvNv 
CP (Figure 1). The 16 items suggest-
ed by the Delphi panel after the first 
round of the Delphi with their I-CVI 
values are shown in Table 1. The items 
generated in the first round were 
grouped under four themes: vital signs, 
facial, behaviour and body movement 
(Table 2). There was a 90% consensus 
on the photographs of the pain faces 
sent to the experts for the face part 
of the tool. The experts also suggest-
ed that the items with I-CVI > 0.78 
are the subset of the facial theme in 
round one of the Delphi and should, 
therefore, be included in the pain fac-
es scale. Three experts suggested that 
the items be scaled in a simple metric 
of 0-10. One of the experts, a nurse, 
recommended the pain face be di-
vided into two scales: the eye furrow 
scale and the mouth-nasolabial scale. 
Items with I-CVI >0.78 and the dis-
tribution of the items into eye-furrow 
scale and mouth-nasolabial scale, cor-
respondingly, are demonstrated in Ta-
ble 1. There was a 100% consensus on 
having the tool in two scales, as sug-
gested by one of the experts. Some of 
the quotes used by the experts are giv-
en in Table 2.
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Figure 1
Cerebral Palsy Faces Pain Scale

NAME: _________________________________________________________________
AGE: ___________________________________________________________________

Table 1
Items’ suggestions from Round 1 and the respective I-CVI
S/N Items pool I-CVI

1 Temperature 0.08

2 Respiratory Rate 0.08

3 Pulse Rate 0.17

4 Furrow*E 1.00

5 Crying*E 1.00

6 Clenching and grinding of teeth*M 0.83

7 Lips quivering*M 0.83

8 Changes in Eyes*E 0.83

9 Panics 0.33

10 Poor sucking 0.33

11 Inconsolable 0.33

12 Poor Cooperation 0.42

13 Withdrawal 0.42

14 Muscle Tone 0.33

15 Postural Imbalance 0.17

16 Voluntary Immobility 0.25

I-CVI – Item Content Validity Index; S-CVI – Scale Content Validity Index; * – I-CVI score > 0.78; E – 
Items categorised as eye-furrow scale from round 2; M – Items categorised as mouth-nasolabial from 
round 2; S-CVIE - 1.00+1.00+0.83/3=0.94; S-CVIM - 0.83+0.83/2=0.83
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CPFPS has two subscales based 
on “eye/furrow” and “mouth/nasol-
abial” features. Each subscale uses 
a metric scoring from 0 (’no pain at 
all’) to 10 (‘most severe pain’), and 
either can be used to describe pain. 
The chosen faces based on “eye/fur-
row” and “mouth/nasolabial” fea-
tures are scored 0, 2, 4, 6, 8, or 10. 
The faces show increasing pain from 
top to bottom and correspond with 
the scores. “Eye/furrow” subscale 
features of pain are presented on the 
left, while the “mouth/nasolabial” 
features are presented on the right. 
The child would then choose the im-
age that corresponds to the level of 
pain they experience, and the corre-
sponding score is recorded.

Validation phase of the study

Socio-demographic characteristics such 
as age and sex distributions of the par-
ticipants in the validation phase of 
the study are shown in Table 3. The 
mean age of the participants was 
17.55±9.75 months, ranging be-

tween six and 97 months. Spastic di-
plegia was found to be the most preva-
lent type of CP with an outcome of 36 
(36.0%) and spastic triplegia being the 
least, in two cases (2.0%). The distri-
bution of the participants’ CP param-
eters is presented in Table 3. For con-
current validity, a positive inter-rater 
reliability was observed between CP-
FPS and the UWHPS (ρ=0.949; 
p=0.001). CPFPS also exhibited high 
inter-rater reliability (ICC=0.994, 
95% CI=0.988-0.997) (Figure 2, Ta-
ble 4). The results indicate no signifi-
cant correlations between CPFPS and 
age (ρ=0.026, p=0.801), GMFCS 
(ρ=0.099, p=0.338), or CP types (ρ= 
-0.050, p=0.628) (Table 5), except for 
CFCS (ρ=0.233, p=0.022).

DISCUSSION

The study aimed to develop a CP-
FPS for PvNv with CP, determine the 
concurrent validity of the CPFPS us-
ing the UWHPS, and examine the in-
ter-rater reliability of the tool. Follow-

ing a modified Delphi approach, the 
CPFPS was developed. The tool has 
two subscales based on “eye/furrow” 
and “mouth/nasolabial” features. 
Each subscale uses a metric scoring 
from 0 (‘no pain at all’) to 10 (‘most 
severe pain’), and either can be used 
to depict pain in PvNv children with 
CP. Faces reflect how much something 
can hurt32. As a result, face pain scales 
are conventionally used by healthcare 
providers as one of the methods for 
pain assessment in children by em-
ploying scales of different facial ex-
pressions, and linking their experi-
ence to a related face32. A number of 
faces pain scales have been developed 
with moderate to high psychometric 
properties. These include UWHPS18, 
The Sydney Animated Facial Expres-
sions (SAFE)33, Faces Pain Scale17, Fac-
es Pain Scale-Revised (FPS-R)32, the 
African-American Oucher pain scale34 
and Wong-Baker Faces Pain Rating 
Scale (WBFPR)35. Some of these scales 
are generic in nature, and can be 
adapted to different conditions, while 
others are disease-specific36. Also, face 

Table 2
Themes from the first round of Delphi phase of the study with selected quotes

Theme Items Experts Quotes

Vital Signs Temperature Expert 9 (physician) “Respiratory rate often changes with pain”

Respiratory rate

Pulse rate

Facial Furrow Expert 2 (physiotherapist) “furrow always point to point”

Crying

Clenching and grinding of teeth

Lips quivering

Changes in eye

Behavior Poor sucking Expert 5 (Nurse) “when they turn down the breast, there is pain”

Inconsolable

Poor cooperation

Withdrawal

Body movement Muscle tone Expert 11 (Occupational therapist) “pain is accompanied by abnormal tone”

Postural imbalance

Voluntary immobility

Quotes showing opinion of experts on having the tool as two scales

Experts Quotes

Expert 2 (Physician) “this would make the tool more detailed in assessing the facial features of pain 
expression”

Expert 7 (Physiotherapist) “scoring pain under both scales would cater for differences in facial expression”

Expert 10 (Nurse) “we may not miss out any signal of pain with this idea”

Expert 12 (Occupational therapist) “this would make the tool different from conventional face pain tools”
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Table 3
Socio-demographic and clinical characteristics with distribution of cere-
bral palsy parameters of the participants

Variable Frequency Percentage
Sex
Male 50 50.0

Female 50 50.0

Age group (months)
6–15 56 56.0

16–25 31 31.0

26–35 3 3.0

36 -45 8 8.0

Type
Spastic diplegia 36 36.0

Spastic quadriplegia 25 25.0

Spastic hemiplegia 18 18.0

Spastic athetoid 16 16.0

Ataxic 3 3.0

Spastic triplegia 2 2.0

GMFCS Rating
1 3 3.0

2 8 8.0

3 24 24.0

4 45 45.0

5 20 20.0

CFCS Rating
2 3 3.0

3 27 27.0

4 35 35.0

5 35 35.0

GMFCS – Gross Motor Function Classification System; CFCS – Communication Function Classifica-
tion System

Figure 2
A scatter plot graph showing the correlation between the scores on the Cerebral 
Palsy Faces Pain Scale and the University of Wisconsin Hospital Pain Scale

scales are conventionally preferred, 
especially by younger children37. It is 
believed that children are better able 
to rate the level of pain they experi-
ence using face ratings compared to 
verbal or numerical ratings38,39. Ob-
servations also note that children who 
are five and older can provide relia-
ble reports of the pain they experi-
ence36. It is also reported that faces 
pain scales are generally appealing to 
children and are fairly quick as well 
as easy to administer40. Tomlinson et 
al.36 in a systematic review of faces 
scales for the self-report of pain inten-
sity in children, posits that it remains 
unclear whether any one of the fac-
es scales is better for a particular pur-
pose based on psychometric proper-
ties and preferences.

Assessing pain experienced by chil-
dren with CP is particularly diffi-
cult owing to complications arising 
from motor, visual and verbal impair-
ments19. Thus, self-reported faces pain 
scales may have limited application 
among children with CP who cannot 
express their pain verbally41. While 
a number of CP-specific pain scales, 
such as Pain Assessment Instrument 
for Cerebral Palsy [PIACP]19, revised 
Face, Legs, Activity, Cry and Consol 
ability (r-FLACC)42, and Individual-
ised Numeric Rating Scale (INRS)43 
have been developed. However, the 
applicability of these scales among 
children with CP with severe disabili-
ty or verbal impairment is limited. As 
a result, the common practice in sit-
uations involving these types of chil-
dren is still to rely on caregiver in-
terviews to assess the amount of pain 
experienced by the child44,45. Unfor-
tunately, in a number of studies, dis-
parities have been reported between 
caregiver pain reports and pain expe-
rienced by children9,10,13,14,46,47. Unfor-
tunately, the pain scored by the patient 
often differs from the pain scored by 
the caregivers14,32,48. Hence, a need for 
non-communicating children’s pain 
scales that are specific to CP.

CPFPS was designed as a scale 
for caregivers and healthcare pro-
viders to assess pain in PvNv chil-
dren with CP. CPFPS adopts com-
mon metric practice in accordance 
with proposal by von Baeyer49. Meas-
ures based on a common metric sys-
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Table 4
Concurrent validity and inter-rater reliability test of the Cerebral Palsy Faces Pain Scale

Variable UWHPS

 Validity P p-value

CPFPS 0.949  0.0001

Reliability 95% CI p-value

Lower - Upper

            Inter-rater reliability

Patients – Parents 0.994 0.988 - 0.997 0.001

CPFPS – Cerebral Palsy Faces Pain Scale; UWHPS – University of Wisconsin Hospital Pain Scale; ρ – Spearman rank correlation coefficient; 95% CI – 95 
percent confidence interval

Table 5
Known group validation of the Cerebral Palsy Faces Pain Scale

Variable Age CP Type GMFCS CFCS

ρ p-value ρ p-value Ρ p-value ρ p-value

CPFPS 0.026 0.801 -0.05 0.628 0.099 0.338 0.233 0.022*

* – Indicates significant correlation; CP – Cerebral Palsy Type; CFCS – Communication Function Classification System; CPFPS – Cerebral Palsy Faces 
Pain Scale; GMFCS – Gross Motor Function Classification System; ρ – Spearman rank correlation coefficient

tem have been reported as time ef-
ficient, simple to use, and enhance 
consistency between two users32. CP-
FPS adopts typical faces of sub-Saha-
ran A frican children with CP, rath-
er than using emoticons. Ethno-cul-
tural differences have been reported 
to be a limitation of emoticon-based 
pain tools50. As a result, researchers 
have recommended facial emoticons 
that are culturally specific51-53. CP-
FPS was designed to depict pain ex-
perienced by PvNV children with CP 
based on “eye/furrow” and “mouth/
nasolabial” features. Similarly, in pre-
vious tools such as the UWHPS, fa-
cial features involving forehead fur-
rows and frown lines, as well as cry-
ing facial expressions have been used 
for depicting pain intensity in chil-
dren with neurological deficits18. CP-
FPS has simplified these descriptors 
into pictures to make pain assessment 
fairly easier.

The CPFPS demonstrated excellent 
concurrent validity among 100 pa-

tients with CP. The concurrent validity 
was considered adequate (ρ=0.949; 
p=0.001), having scored a correlation 
coefficient >0.9. UWHPS was used 
as the comparator for the concurrent 
validity because it is a scale designed 
to assess pain among PvNv children 
with neurological deficits18. CPFPS 
also shows excellent reliability when 
applied to depict the pain experi-
ences of PvNv children with CP. Ac-
cording to the National Institute for 
Health and Care Excellence (NICE) 
guidelines54, the validity, reliability 
and accuracy of pain measurement 
scales employed in the assessment 
of pain in CP are important consid-
ering the learning or communication 
impairments of the patients. Thus, it 
is implied that CPFPS can be used to 
assess pain in PvNv children with CP. 
The findings of this study are con-
sistent with earlier reports in which 
it was noted that face scales are valid 
and reliable measures of pain intensi-
ty in children with CP35,55.

The findings on known-group va-
lidity of the CPFPS with age, CP 
types and functional status indicate 
no significant correlations, except 
the communication ability of chil-
dren with CP. This implies that CP-
FPS, as a pain tool, may not be able to 
discriminate between groups of PvNv 
children with CP known to differ on 
account of age, CP types and func-
tional status. The significant correla-
tion between CPFPS and CFCS may 
imply that the severity of commu-
nication impairment may influence 
pain assessment scores using the tool. 

A potential limitation of this study 
is that the sample was drawn from 
only one public-funded tertiary hospi-
tal in Nigeria (OAUTHC, Osun State). 
However, the hospital is a referral cen-
tre for neighbouring Edo, Ekiti, Kwara, 
Lagos, and Ondo States. The sample in 
this study was diverse regarding types 
of CP, functional status and communi-
cation ability, which may enhance the 
scale’s applicability to a broader popu-
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lation of PvNv children with CP. The 
CPFPS is designed and preliminarily 
validated to assess pain experienced by 
PvNv children with CP in Nigeria and 
in similar contexts. However, there is 
a need for validation of the CPFPS in 
similar and broader contexts among 
PvNv children with CP in line with 
the recommendations of the Consen-
sus-based Standards for the selection 
of health Measurement Instruments 
(COSMIN)56.

CONCLUSION

CPFPS, a pain assessment tool  us-
ing “eye/furrow” and “mouth/nasol-
abial” features, is a reliable meth-
od for evaluating pain in PvNv chil-
dren with CP in Nigeria. The CPFPS 
is strongly correlated with UWHPS, 
a validated pain descriptor scale for 
PvNv children. Our results confirm 
the initial validity and reliability of 
the CPFPS, but further investigations 
into the evaluation of other psycho-
metric properties are needed.
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