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devices such as phones, hand-held video game consoles, 
and tablets has resulted in an increase in the adoption of 
poor postures sustained over long periods. The resultant 
increased strain on the neck muscles (commonly known 
as text neck), has contributed to the increased overall 
incidence of neck pain in children [2, 7, 8].

In children and adolescents, neck pain demonstrates 
a strong association with increased perceived disability, 
[2, 9] thereby negatively affecting quality of life, envi-
ronment exploration, and participation in the commu-
nity. Additionally, neck pain results in increased missed 
school days, poor academic performance, and poor sleep, 
resulting in negative health behaviors, [10] such as being 
more irritable and feeling alienated [2]. Subsequently, 

Background
Neck pain among children and adolescents is a rapidly 
growing health concern [1–3]. Annual prevalence of neck 
pain in children in the United States from all causes is 
as high as 71.5% [4, 5]. The World Health Organization 
(WHO) has identified neck pain as the fourth leading 
cause of years lost to disability among the 10–14 years-
old population [6]. A recent increase in the use of smart 
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Abstract
Background Neck pain is the fourth leading cause of years lost to disability in children warranting a comprehensive 
assessment of neck pain and its impact on activities and participation. Hence, the purpose of this study was to 
develop a new measure (i.e., Activities and Participation Children and Adolescents -neck [APCAN]) specific to 
evaluating activity limitation and participation restrictions in children and adolescents and to establish its content 
validity.

Methods Development and content validation of the APCAN was completed in four steps: (1) item development, (2) 
item evaluation by content experts, (3) content validity calculation, and (4) cognitive testing via interviews to ensure 
readability and comprehension of the items on the APCAN.

Results An initial pool of 52 items was created that was revised to 20 items after modified Delphi process and 
cognitive interviews. Each item was rated on a 0–10 numeric rating scale (0 = not difficult at all, 10 = extremely 
difficult) with higher scores indicating higher perceived disability secondary to neck pain. All 20 items retained the 
content validity ratio critical value and the overall content validity index was 0.88 indicating excellent content validity.

Conclusion The APCAN provides an easy to use, comprehensive assessment of functional limitations associated with 
neck pain in children.
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children and adolescents with neck pain may miss crucial 
opportunities for skill development, social interaction, 
and meaningful activity participation [10, 11] Consider-
ing the substantial negative impact of neck pain on health 
behaviors in children, it is vital to screen for and com-
prehensively examine neck pain and its impact on body 
functions, activities, and participation in this population 
using valid Patient-reported outcome measures (PROM).

PROM capture the impact of a disease and/or interven-
tion on the patient. They provide an excellent medium 
to steer healthcare toward a patient-centered care model 
through integrated care [12]. Specifically, in the pediatric 
population, children between 3 and 7 years can respond 
to simple PROM (for example, the Faces Pain Scale), [13] 
whereas 7–8 years old have sufficient cognitive skills to 
respond appropriately to systematic questioning [14, 
15]. Allowing the child to self-report pain leads to better 
assessment and treatment design to support improved 
outcomes in medical or rehabilitative models of care [16]. 
Information obtained directly from the child is instru-
mental in designing focused rehabilitation interventions 
to address pain, and address the environmental and social 
contexts in which (1) the neck pain arises and/or (2) chil-
dren and adolescents are avoiding, to ensure healthcare 
providers are considering all relevant factors to support 
function.

Previous studies have reported acceptable reliability 
of PROM for children 8 years and older [17]. Currently, 
there is a clear lack of PROM for neck pain assessment 
in the pediatric population as the commonly used neck 
pain PROM like the Neck Disability Index and Whiplash 
Disability Questionnaire were designed for adults and 
they do not cover age-appropriate activities, and demon-
strate poor validity for children and adolescents [18, 19]. 
There are some pediatric measures such as the Adoles-
cent Pediatric Pain Tool, [20] Pediatric Pain Question-
naire, [21] and The National Institutes of Health (NIH) 
Patient Reported Outcomes Measurement Information 
System (PROMIS) pediatric pain interference scale [22] 
that focus on pain assessment in children and youth. 
However, these measures are generic, not specific to 
neck pain, do not cover the interaction of how the pain 
restricts participation and limits activities across multiple 
environments, and have not been used to evaluate neck 
pain in this population [13, 23]. Additionally, existing 
measures contain items that involve constructs like walk-
ing, running and, stair climbing which may not be areas 
of significant functional limitations for children who 
have neck pain. Compared to generic measures, condi-
tion-specific measures may provide better relevance and 
responsiveness and demonstrate the potential to differen-
tiate patient groups by clinically predominant symptoms 
or health concerns [24].

It is imperative that measures capture the perception 
of disability due to neck pain in children and adolescents 
to understand the specific role of neck pain in activity 
limitation and participation restriction. The International 
Classification of Functioning, Disability and Health- 
Children and Youth (ICF-CY) model provides a guid-
ing framework and shared language for conceptualizing 
and identifying children and youth who experience any 
delay or impairment of body functions, structures, and 
skill acquisition [25]. The ICF-CY model has a significant 
impact on the healthcare and education services glob-
ally and is used by clinicians, educators, policymakers, 
and researchers to document characteristics of health 
and functioning in children and youth [26]. Designing a 
PROM that uses the ICF-CY constructs and terminol-
ogy will help clinicians such as physical and occupational 
therapy practitioners to establish age-appropriate thera-
peutic goals for the child.

Lack of valid age-specific measures in school age chil-
dren limits the ability of clinicians to make well-informed 
clinical decisions and set appropriate patient-centered 
goals [2]. Currently, no measure exists to specifically 
assess the influence of neck pain on body function, 
activities, and participation in children and adolescents. 
Hence, the purpose of this study was to develop a new 
measure (i.e., Activities and Participation Children and 
Adolescents -neck [APCAN]) specific to evaluating activ-
ity limitation and participation restrictions in children 
and adolescents and to establish its content validity.

Methods
Content validation process followed the COnsensus 
based Standards for the selection of health status Mea-
surement INstruments (COSMIN) guidelines [27] 
Development and content validation of the APCAN 
was completed in four steps: (1) item development, (2) 
item evaluation by content experts, (3) content validity 
calculation, and (4) cognitive testing via interviews to 
ensure readability and comprehension of the items on 
the APCAN. Information on existing neck pain measures 
and details on their content comparison was informed 
by our previously published work [28]. It was notewor-
thy that none of the measures were valid for children and 
adolescents.

Item development
The first step in developing a patient-reported measure 
is to identify the constructs intended to be assessed by 
the measure [15]. Our previously published work to sys-
tematically compare content across existing measures of 
neck pain informed this step. Content from these exist-
ing measures was utilized to identify some potential 
items to be included on the APCAN [28]. Additionally, 
a comprehensive pool of items related to activities and 
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participation was further developed by the team follow-
ing an exhaustive review of the ICF-CY model [25]. The 
items were written in child-friendly language and kept at 
3rd grade reading level [29]. As recommended by previ-
ous research, the items of the APCAN were positively 
phrased to make the measure appropriate for children 
[30].

Linkage to ICF-CY
Two experts from the study team linked each item from 
the APCAN to the ICF-CY categories. ICF-CY follows a 
classification system that is organized based on hierarchy 
and inter-relatedness of levels. The ICF-CY consists of a 
section on functioning and disability that includes body 
functions and structures and activities and participation, 
and a section on contextual factors that includes environ-
mental and personal factors.

Expert consultation
A measure has content validity if “it covers all parts of 
the universe of content and reflects the importance of 
each part” [31]. A modified Delphi process was used for 
content validation. Modified Delphi process is a tech-
nique to obtain the most reliable consensus from a group 
of experts [32]. Ten clinical experts in different fields of 
practice (physical therapy, occupational therapy, and 
nursing) were recruited via email to participate in the 
modified Delphi process [31]. The experts were selected 
based on their content, clinical, or research expertise 
in pediatric neck pain. The experts participated in two 
rounds of modified Delphi process [33, 34]. A detailed 
explanation of the different items on the list and instruc-
tions on how to score the items was provided to assist 
the experts in their rating. Experts were asked to inde-
pendently rate each item as “essential”, “useful but not 
essential” or “not necessary” as recommended previously 
by Lawshe [35]. The experts were requested to provide a 
rationale for their responses. The experts had three weeks 
to complete the first round and a reminder email was 
sent after two weeks. All responses were documented for 
the next step of content validation. The same procedure 
was followed for the second round of review.

Content validation
Two research team members completed all analysis. To 
determine content validity, the content validity ratio 
(CVR) was calculated using Lawshe’s formula CVR = (ne 
– N/2)/N/2 where “ne” is the number of experts identi-
fying an item as “essential” whereas N is the total num-
ber of experts [34, 36]. CVR values range from − 1 to 
+ 1. A CVR value above zero indicated that over half of 
the experts agreed the item was “essential”. Lawshe and 
Schipper’s table of critical values was used to determine 
the critical value of CVR (CVRcritical) to eliminate chance 

agreement between experts. Items were retained in their 
original form if the CVR values were above the CVRcritical 
(Table 1) [35]. Once all rounds of review were complete, 
the content validity index (CVI) was calculated to obtain 
a numeric value of the content validity of the measure 
[34, 36]. The CVI was calculated as the mean of the over-
all CVRs for all the items included in the final measure. 
A CVI value of > 0.8 was considered an indicator of good 
content validity [34].

Cognitive interviewing
Approval from the Institutional Review Board of the 
MGH Institute of Health Professions was obtained 
(approval number #2022P001971). Children and adoles-
cents aged 8–18 years old who speak English as a primary 
language and currently experiencing neck pain or with 
a history of neck pain were recruited via a flyer posted 
to the researchers’ social media accounts. After obtain-
ing written consent from the parents and assent from the 
children, cognitive testing of the APCAN was performed. 
Cognitive interviewing is a form of qualitative interview-
ing used to obtain insights about a respondent’s thought 
process as they read or hear an item, and as they respond 
to a question. The purpose of cognitive interviewing 
and testing is to explore whether children understand 
the questions consistently in the way intended by the 
researchers [15]. Cognitive interviewing was completed 
by two members of the research team using 1:1 inter-
views on Zoom with children currently experiencing or 
with a history of neck pain. One-on-one interviews, as 
opposed to focus group interviews were used to con-
trol for bias (such as peer pressure) which can occur in 
a group setting with children [15]. Additionally, it is diffi-
cult for the younger children to stay attentive to the ques-
tions in a focus group [15]. Participants were provided 
with a $15 gift card for participating.

Characteristics of children who participated in the cog-
nitive interview are reported in Table  2. During round 
one of cognitive interviewing, researchers conducted 1:1 
interview with three children ranging in age from 14 to 
17 years. Two participants had experienced neck pain 
within the last 18 months, and one participant was cur-
rently experiencing neck pain. A copy of the measure was 
provided to the participant for review prior to the inter-
view. During the interview, a research team member read 
the items from the measure to the participant and the 
item was pasted in the Zoom chat. The participant was 
then asked to think out loud and describe their thought 
process and how they interpreted the survey response 
and formulated a response [37] In addition, each partici-
pant was asked to suggest any modifications/additions to 
the items. Responses were audio recorded using a digital 
audio recorder, transcribed, and deidentified.
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After three interviews, researchers reviewed the tran-
scripts and agreed on the items that required modifi-
cation. Once the changes were finalized, the revised 
measure was subjected to a second round of cogni-
tive interviews. Researchers again conducted a total of 
three 1:1 interview with children with a history of neck 
pain ranging in age from 10 to 14. After interviews four 
and five, minor modifications were made to three items 
(Table  3). After interview six, no further changes were 
warranted, and the interviews were stopped [38]. This 
process allowed researchers to ensure that survey items 
met the requirements for face validity that the questions 
were unambiguous and clear to a child.

Table 1 Content validity ratio values for individual items after two rounds of modified Delphi process
Item 
number

ICF CY 
category

Item details Con-
tent 
validity 
ratio

1 Body function Within the last week, I can pay attention to what I am doing for more than 30 min.
For example: Watching TV, leisure reading, homework/classwork

0.8

2 Body function I sleep well at night, and I feel well rested even when my neck hurts. 1

3 Body structure, 
activity

Right now, I can move my neck (looking behind me, looking up/down or over my shoulder). 1

4 Body function I can lift my arms over my head without neck pain. 0.8

5 Activity I can brush my teeth, take a shower, and wash my hair without neck pain. 0.8

6 Activity I can put on a shirt/sweatshirt easily and without neck pain. 0.8

7 Activity I can sit on a chair (at home, in the classroom etc.) comfortably for more than 30 min. 1

8 Activity I can bend down to pick up toys/things from the floor. 0.8

9 Activity, 
participation, 
environmental

I can do these outdoor things just the way I do them when I do not have pain. For example, ride my bike/
scooter/skateboard, climb on a slide, play on a play structure, and jump on a trampoline.
If your choice is not in the examples, you can write your own activity of choice below.
Other preferred activity of choice: ______

0.8

10 Activity I can play with toys/board games/puzzles/do arts and crafts while sitting on a chair/floor like I usually do. 1

11 Activity I can do these technology related things easily (For example Talk and/or text on the phone while holding the 
phone in my hands, play video games, use my tablet/I-pad).
If your choice is not in the examples, you can write your own activity of choice below.
I use technology most often for:

1

12 Activity I can run/hop/skip/jump. 1

13 Activity I can throw a ball (For example, Football, baseball, basketball) as far as I want. 1

14 Activity, 
participation

I can do these things as I usually do. Select all that apply:
● Write, type in class/home.
● Classroom or leisure reading
Others:

0.8

15 Activity I can ride in a car/school bus. 0.8

16 Activity I can stand/walk for up to 10 min with my backpack on my shoulders. 0.8

17 Participation I can help with household chores (for example, wash dishes, use a broom, vacuum, make my bed, and clean 
my room). If your choice is not in the examples, you can write it below.
The chores I do most often:

1

18 Participation I can participate in recreational sports like swimming, gymnastics or other sporting activity of my choice for 
as long as I want.
Specify (other sport of choice):

0.8

19 Participation I can attend school regularly. 1

20 Participation I can keep up with friends in gym class/siblings at home. 0.8

Table 2 Characteristics of children who participated in cognitive 
interviews
Par-
ticipant 
number

Inter-
view 
date

Age Gender History of neck pain

1 1.9.23 17 F Currently experiencing neck 
pain

2 1.13.23 14 M 9–12 months prior to 
interview

3 1.13.23 16 M 12–18 months prior to 
interview

4 3.7.23 10 M 6–7 months prior to interview

5 3.9.23 9 F 10–12 months prior to 
interview

6 3.9.23 10 M Currently experiencing neck 
pain
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Item 
number

ICF 
CY 
code

Item details Revised item after first round of cognitive interviews Revised item 
after second 
round of cogni-
tive interviews

1 b140 Concentrating/focusing on an activity of choice 
for more than 30 min
Preferred: Watching TV, leisure reading
Non-preferred: Doing homework/classwork

Within the last week, I can pay attention to what I am 
doing for more than 30 min.
For example: Watching TV, leisure reading, homework/
classwork

2 b134 Falling asleep/staying asleep I sleep well at night and I feel well rested even when my 
neck hurts.

3 b780, 
s710

Moving your neck (for example, looking behind 
you, looking up/down or over your shoulder).

Right now, I can move my neck (looking behind me, 
looking up/down or over my shoulder).

4 b730 Lifting the arms over your head I can lift my arms over my head without neck pain.

5 d445, 
d520, 
d 150

Brushing teeth, grooming, brushing or washing 
hair, taking a bath/shower

I can brush my teeth, take a shower, and wash my hair 
without discomfort.

I can brush my 
teeth, take a 
shower, and 
wash my hair 
without neck 
pain

6 d540 Dressing your upper body (for example: putting 
on a sweatshirt)

I can put on a shirt/top/sweatshirt easily and without 
neck pain.

I can put on a 
shirt/sweatshirt 
easily and with-
out neck pain.

7 d140 Sitting in a chair (home, classroom etc.) for more 
than 30 min

I can sit on a chair (at home, in the classroom etc.) com-
fortably for more than 30 min.

8 d455, 
d410

Bending down to pick up toys/objects from the 
floor

I can bend down to pick up toys/things from the floor.

9 d475, 
e115, 
d455

Participating in an age-appropriate activity. Select 
all that apply:
• Riding my bike/scooter/skateboard
• Climbing on a slide
• Playing on a play structure
Jumping on a Trampoline

I can do these outdoor things just the way I do them 
when I do not have pain. For example, ride my bike/
scooter/skateboard, climb on a slide, play on a play 
structure, and jump on a Trampoline.
If your choice is not in the examples, you can write your 
own activity of choice below.
Other preferred activity of choice: ______

10 d920 Playing with toys/board games/puzzles/doing 
arts, crafts

I can play with toys/board games/puzzles/do arts, crafts 
while sitting on a chair/floor like I usually do.

I can play with 
toys/board 
games/puzzles/
do arts and crafts 
while sitting on 
a chair/floor like I 
usually do.

11 e125, 
d110, 
d360

Using a hand held device. Select all that apply:
• Talking and/or texting on the phone
• Playing video games
Operating tablet/I-pad

I can do these technology related things easily (For 
example Talk and/or text on the phone while hold-
ing the phone in my hands, play video games, use my 
tablet/i-pad).
If your choice is not in the examples, you can write your 
own activity of choice below.
I use technology most often for:

12 d455 Running/hopping/skipping/jumping I can run/hop/skip/jump.

13 d445 Throwing/catching/bouncing a ball I can throw a ball (For example, Football, baseball, basket-
ball) as far as I want.

14 d170, 
d345, 
d155
d166

Performing the following activities. Select all that 
apply:
● Writing
● Typing in class/home
● Classroom or leisure reading
● Using fork and knife
Others: please specify

I can do these things as I usually do. Select all that apply:
● Write, type in class/home
● Classroom or leisure reading
Others:

15 d470 Riding in the school bus/car and/or driving a car I can ride in a car/school bus.

16 d430 Carrying books/ school bag/backpacks/toys I can stand/walk for up to 10 min with my backpack on 
my shoulders.

Table 3 Revision of Activities and Participation Children and Adolescents – Neck (APCAN) after two rounds of cognitive interviews
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Results
The first draft of APCAN had 52 potential items (Appen-
dix 1). This draft was used for the modified Delphi pro-
cess. All experts completed both rounds of modified 
Delphi process. Based on the number of experts (n = 10), 
the CVRcritical was set at 0.62 to retain items [35]. Items 
with the CVR less than 0.62 but more than 0.5 were mod-
ified and the items with CVR less than 0.5 were elimi-
nated. After the first review, 14 items were eliminated, 
and 11 items were merged/modified resulting in 29 items 
that were sent for a second round of review. Follow-
ing the second round, based on the expert feedback and 
the CVRcritical values, one item was eliminated, and eight 
items were merged with the other items belonging to the 
same construct and the measure was revised to 20 items 
(Table 4). All 20 items retained the CVRcritical values. The 
details of the CVR ratings can be found in Table 1. The 
CVI of the items retained in the measure was calculated 
and was found to be 0.88 that indicated good content 
validity [34].

Following the modified Delphi process, the APCAN 
comprised 20 items that target various aspects of activ-
ity limitation and participation. Each item was rated 
on a 0–10 numeric rating scale (0 = not difficult at all, 
10 = extremely difficult) with higher scores indicating 
higher perceived disability secondary to neck pain. Con-
tent mapping was performed for each item using the 
ICF-CY model (Table 4).

After three cognitive interviews, 20 items were 
revised due to a lack of clarity. For example, item 1 
“Concentrating/focusing on an activity of choice for 
more than 30 minutes. Preferred: Watching TV, leisure 

reading. Non-preferred: Doing homework/classwork” 
was reworded to “Within the last week, I can pay atten-
tion to what I am doing for more than 30 minutes. For 
example: Watching TV, leisure reading, homework/class-
work” (Table 3).

After the second round of cognitive interviews with 
three more children, three items were reworded to 
improve clarity. For example, item 5 “I can brush my 
teeth, take a shower, and wash my hair without dis-
comfort” was reworded to “I can brush my teeth, take a 
shower, and wash my hair without neck pain” to main-
tain consistent language. After the third interview in the 
second round of cognitive interviews, item revision was 
no longer required. The last participant demonstrated an 
understanding of all items. No further interviews were 
conducted.

Discussion
The current study aimed to develop and establish the 
content validity of a new PROM for assessing activ-
ity and participation restriction in children and adoles-
cents. APCAN was developed using an evidence-based 
iterative and systematic process. The final measure has 
20 items where each item is rated on a numeric rating 
scale ranging from 0 to 10. It was intentionally decided 
to not utilize a Likert scale rating for this measure. Pre-
vious studies have highlighted that children often expe-
rience difficulty in interpreting the middle point (e.g. 
moderate) on Likert ratings [39]. Additionally, children 
have shown to demonstrate difficulty in quantifying the 
differences between response options (e.g. occasionally, 
almost never) [40]. On the other hand, Numeric rating 

Item 
number

ICF 
CY 
code

Item details Revised item after first round of cognitive interviews Revised item 
after second 
round of cogni-
tive interviews

17 d640 Helping with household chores. Select all that 
apply:
• Washing dishes
• Using a broom
• Vacuuming
• Making bed
• Cleaning room
Others (please specify):

I can help with household chores (for example, wash 
dishes, use a broom, vacuum, make my bed, and clean 
my room). If your choice is not in the examples, you can 
write it below.
The chores I do most often:

18 d220, 
d920

Participating in recreational sports like swimming, 
gymnastics or other sporting activity of choice
Specify:

I can participate in recreational sports like swimming, 
gymnastics or other sporting activity of my choice for as 
long as I want
Specify (other sport of choice):

19 d830, 
d820, 
d815

Attending school/preschool regularly I can attend school regularly.

20 d920 Keeping up with friends in the gym class/siblings 
at home

I can keep up with friends in the gym class/siblings at 
home.

I can keep up 
with friends in 
the gym class/
siblings at home.

Table 3 (continued) 
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scale (ranging from 0 to 10) has been well-established as 
a reliable and valid measure of pain intensity in children 
and adolescents [41].

While the numeric rating scale might not be useful for 
younger children, evidence suggests that children over 8 
years of age can understand and reliably use the numeric 
rating scale. This was also confirmed during cognitive 
interviews with children [42].

To make clinical decision making around degree of 
activity limitation easier, this measure allows for a sum-
mary score that can be calculated by adding the indi-
vidual scores on each item. Scores could range from 0 
(no disability) to 200 (maximum disability). This method 
allows for an initial approximation of the severity of limi-
tation that could be used by clinicians on initial evalua-
tion and reassessments to gain a broader perspective on 
the child’s problem [43]. However, items on this mea-
sure can also be examined individually to get a more in-
depth information on the child’s limitation, since each 
item on the measure has a unique contribution towards 

the overall activity and participation limitation. For e.g., 
a child’s overall score on the APCAN of 10 out of 200, 
provides an initial indication that the overall severity of 
the impact of neck pain on activity and participation is 
potentially low. However, the overall score does not pro-
vide information on where this limitation stemmed from 
and would benefit by further exploration of individual 
items. It is likely that the child had maximum difficulty 
(10/10) in performing one specific activity, or moderate 
difficulty across multiple activities. This individual item 
exploration will provide clinicians a sound framework to 
design goals for management.

Face and content validity of APCAN
Content of a PROM is the most critical element to ensure 
the quality of a measure. Since a measure with poor 
content validity cannot be improved with any statisti-
cal manipulation, content validation must be performed 
with sufficient scientific rigor prior to any other psycho-
metric evaluation [44]. Several steps were taken to ensure 

Table 4 Activities and Participation Children and Adolescents – Neck (APCAN)
Item number ICF CY category Item details
1 Body function Within the last week, I can pay attention to what I am doing for more than 30 min.

For example: Watching TV, leisure reading, homework/classwork

2 Body function I sleep well at night, and I feel well rested even when my neck hurts.

3 Body structure, activity Right now, I can move my neck (looking behind me, looking up/down or over my shoulder).

4 Body function I can lift my arms over my head without neck pain.

5 Activity I can brush my teeth, take a shower, and wash my hair without neck pain.

6 Activity I can put on a shirt/sweatshirt easily and without neck pain.

7 Activity I can sit on a chair (at home, in the classroom etc.) comfortably for more than 30 min.

8 Activity I can bend down to pick up toys/things from the floor.

9 Activity, participation, 
environmental

I can do these outdoor things just the way I do them when I do not have pain. For example, ride my 
bike/scooter/skateboard, climb on a slide, play on a play structure, and jump on a trampoline.
If your choice is not in the examples, you can write your own activity of choice below.
Other preferred activity of choice: ______

10 Activity I can play with toys/board games/puzzles/do arts and crafts while sitting on a chair/floor like I usually do.

11 Activity I can do these technology related things easily (For example Talk and/or text on the phone while hold-
ing the phone in my hands, play video games, use my tablet/i-pad).
If your choice is not in the examples, you can write your own activity of choice below.
I use technology most often for:

12 Activity I can run/hop/skip/jump.

13 Activity I can throw a ball (For example, Football, baseball, basketball) as far as I want.

14 Activity, participation I can do these things as I usually do. Select all that apply:
● Write, type in class/home.
● Classroom or leisure reading
Others:

15 Activity I can ride in a car/school bus.

16 Activity I can stand/walk for up to 10 min with my backpack on my shoulders.

17 Participation I can help with household chores (for example, wash dishes, use a broom, vacuum, make my bed, and 
clean my room). If your choice is not in the examples, you can write it below.
The chores I do most often:

18 Participation I can participate in recreational sports like swimming, gymnastics or other sporting activity of my choice 
for as long as I want.
Specify (other sport of choice):

19 Participation I can attend school regularly.

20 Participation I can keep up with friends in gym class/siblings at home.
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a systematic and scientifically rigorous approach towards 
development of this measure. The ICF framework is uni-
versally recognized and accepted as a theoretical frame-
work for health and provides a standardized coding 
system [45]. The ICF-CY has been used extensively for 
analysis of content across PROM [28, 46]. Additionally, 
COSMIN guidelines were followed while developing and 
establishing the content validity (Appendix 2) [27]. Based 
on COSMIN recommendations, good face and content 
validity were attained through a thorough review of the 
ICF-CY model, a review of existing measures specific to 
neck pain, inclusion of experts from multiple disciplines 
that closely work with patients with pediatric neck pain, 
and the use of a systematic process of obtaining stake-
holder input to revise and refine the measure (Appendix 
2). While expert input is critical to develop any measure, 
the type of expertise is crucial. Every item on the draft 
measure was further improved in language and compre-
hensibility after interviews with children currently expe-
riencing neck pain or with a history of neck pain.

CVI values above 0.70 have been recommended in lit-
erature as adequate evidence of content validity and CVI 
values above 0.80 are recommended to establish good 
content validity (Appendix 2) [47, 48]. The APCAN dem-
onstrates strong content validity with a CVI of 0.88.

Comprehensiveness
The APCAN was formed to address all components of 
COSMIN recommendations to ensure comprehensive-
ness, including use of appropriate qualitative data, skilled 
interviewers, use of interview guides, and interviewing 
till attainment of data saturation. Appendix 2 highlights 
specific details on the use of COSMIN to ensure com-
prehensiveness. Comprehensiveness of APCAN as a 
functional scale for pediatric neck pain assessment can 
be attributed to several factors. First, APCAN assesses 
both neck pain and activity/participation limitations in 
children. Assessment of pain is a broad construct, and 
outcome measures that assess pain intensity alone are 
inadequate for assessing functional constructs of pain 
[49]. Since functional recovery is essential for both acute 
and chronic pain and the most important patient identi-
fied goal, [50] it is crucial to include the perceived impact 
of pain on activities of daily living separate from the focus 
on the pain intensity.

Second, APCAN provides a well-rounded representa-
tion from different domains of the ICF-CY allowing for 
a comprehensive assessment of activity limitation and 
participation restriction in children and adolescents. 
This measure was designed intentionally to focus on the 
impact of pain on activities and participation categories 
to help rehabilitation professionals identify impairments 
aligned to function and better address patient goals. All 
the items on the APCAN were successfully linked to the 

ICF-CY categories [25]. Additionally, the ICF-CY model 
focuses on the enablement perspective that further 
strengthens clinical reasoning [51]. Enablement models 
highlight the global view of a child’s performance in vari-
ous contexts [51]. Additionally, the enablement model 
takes into account health rather than dysfunction and 
focuses on determining goals and intervention planning 
based on the child’s desire to participate in life roles [51] 
The APCAN uses the enablement model to provide con-
text for children to select and add activities that are a pri-
ority to the child.

Advantages of the measure
This measure offers several advantages over existing pain 
measures in the pediatric population. Currently, there 
is no available age-appropriate measure that specifically 
assesses the impact of neck pain on activities and partici-
pation. While PROMIS pain interference scale assesses 
generic aspects of pain, it does not specifically examine 
the impact of neck pain in children and its measurement 
properties are not established for children with neck 
pain. Particularly, some items in this measure such as “I 
needed help walking when I was in pain” and “I walked 
carefully when I was in pain” may not be applicable to 
children with neck pain. Additionally, questions in the 
PROMIS measure have a negative formulation. Evidence 
suggests that use of negatively framed questions are not 
preferred in children as these can force the respondent to 
make a negative statement to provide a positive answer 
[30, 52].

Existing outcomes measures that do assess neck pain 
were not designed specifically for the child and ado-
lescent population and do not use the ICF-CY model 
[53]. Additionally, these measures show a misalignment 
between the symptoms expressed by the patients with 
neck pain and the content of the questionnaires [54].

Finally, while using parent reported measures, it is 
observed that parents may either overestimate or under-
estimate the impact of pain in children due to the par-
ent’s personal characteristics and contextual factors [55]. 
This may lead to a mismatch between the clinician’s, 
child’s, and parent’s perspective on creating meaningful 
and appropriate goals [55, 56]. Given that children above 
the age of 8 can reliably use self-report measures, [17, 
42]. APCAN, as a self-report measure, has the potential 
to accurately assess the pain and functional limitations of 
children.

Creating goals that are important and meaningful to 
the child is crucial to behavior change, vital to attaining 
improvements in goal performance [57] APCAN pro-
vides room for children to add specific activities of their 
choice in four questions (Q. 9, 11,14 and 17). The inclu-
sion of activities specifically selected by children provides 
a strong framework for creating collaborative goal setting 



Page 9 of 11Tiwari et al. Journal of Patient-Reported Outcomes           (2023) 7:107 

between the child, rehabilitation professional, family, and 
other professionals thereby facilitating family-centered 
care [56, 58].

Limitations and future directions
Although this measure was developed after removing 
and collapsing several items from the original item pool, 
it still has 20 items, which could be considerably lengthy. 
Future studies to develop a computerized adaptive ver-
sion that self-selects items based on responses could be 
helpful in reducing the administration of the measure. 
While the APCAN provides a good starting measure that 
is immediately available for clinicians to use in children 
8–18 years of age with neck pain, we recommend test-
ing of this measure in different population subsets before 
establishing generalizability. Cognitive interviewing was 
limited to children who speak English as a primary lan-
guage. Future research should include translating and 
cross-culturally adapting the neck pain measure to other 
languages. Finally, further research on examining factor 
structure using exploratory factor analysis, establishing 
internal consistency and construct validity using Rasch 
analysis are needed to strengthen the APCAN.

Conclusion
The APCAN fills the much-needed gap for a comprehen-
sive assessment of children with neck pain. It provides an 
easy to use and comprehensive assessment of limitations 
in function associated with neck pain in children. Clini-
cians can gather meaningful information from APCAN 
to identify functional limitations, create therapeutic 
goals and monitor effectiveness of targeted rehabilitation 
interventions.
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