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ORIGINAL ARTICLE

The implementation of systematic monitoring of cognition in children with 
cerebral palsy in Sweden and Norway 

Maja Knudsena, Kristine Stadskleiva,b , Elisabeth O’Reganc , Ann I. Alriksson-Schmidtc , Guro L. Andersend, 
Sandra Julsen Hollungd , Åsa Korsfelte and Pia €Odmanf 

aDepartment of Clinical Neurosciences for Children, Oslo University Hospital, Oslo, Norway; bDepartment of Special Needs Education, University 
of Oslo, Oslo, Norway; cDepartment of Clinical Sciences Lund, Orthopaedics, Lund University, Lund, Sweden; dNorwegian Quality and 
Surveillance Registry for Cerebral Palsy (NorCP), Vestfold Hospital Trust, Tønsberg, Norway; eHabilitation Centre, Ryhov County Hospital, 
J€onk€oping, Sweden; fDepartment of Health, Medicine and Caring Sciences, Physiotherapy, Link€oping University, Link€oping, Sweden    

ABSTRACT  
Purpose: Children with cerebral palsy (CP) are at risk of cognitive impairments and need to be cogni
tively assessed to allow for individualized interventions, if applicable. Therefore, a systematic protocol for 
the follow-up of cognition in children with CP, CPCog, with assessments offered at five/six and 12/13 years 
of age, was developed. This report presents and discusses assessment practices in Sweden and Norway 
following the introduction of CPCog and a quality improvement project in Norway aimed at increasing 
the number of children offered cognitive assessments. 
Materials and methods: A questionnaire investigating assessment practices was sent to pediatric habili
tation centers in Sweden and Norway. In Norway, the habilitation centers also participated in a quality 
improvement project aimed at increasing adherence to the CPCog protocol. 
Results: Of the respondents, 64–70% report that they assess cognition in children with all degrees of 
motor impairment, and 70–80% assess at the ages recommended in CPCog. Following the quality 
improvement project in Norway, the percentage of children assessed increased from 34 to 62%. 
Conclusions: The findings illustrate that the provision of information is not sufficient to change practice. 
Implementation of new re/habilitation procedures is aided by targeting health care practices individually.    

� IMPLICATIONS FOR REHABILITATION 
� Children with cerebral palsy (CP) have increased risk of cognitive impairments that require 

intervention. 
� Assessments of cognition should be offered to all children with CP because the nature of cognitive 

impairments may vary. 
� Introducing a follow-up protocol of how and when to perform cognitive assessments is a step 

towards ensuring equal access to the services for all children with CP. 
� A quality improvement project might be a viable method for implementing a protocol into everyday 

clinical practice. 
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Introduction 

Cerebral palsy (CP) is a neurodevelopmental movement disability 
caused by a congenital or early acquired brain injury, which results 
in activity limitations [1]. Although the CP diagnosis is based on 
motor impairments, difficulties with sensation, perception, commu
nication and cognition are frequent and can vastly affect daily func
tioning [2–5]. Epidemiological studies based on national CP 
registries indicate that 30–40% of children with CP have an intelli
gence quotient below 70, and impairments in visual-spatial cogni
tion and executive functioning are frequent across CP subtypes 
[2,4,6,7]. However, although most children with CP have IQ scores 
in the normal range, cognitive functioning in children with CP varies 
considerably from profound intellectual disability to giftedness [8]. 

The increased risk of cognitive impairments and the conse
quences these impairments might have on the academic function
ing and socio-emotional well-being of children with CP prompted 
psychologists in the Scandinavian countries to develop a protocol 
for the follow-up of cognition, the CPCog [9]. In the protocol it is 
recommended that, at a minimum, an assessment of cognition is 
offered all children with CP at five/six and 12/13 years of age. The 
assessment should include a test of intelligence, as well as assess
ments of visual-spatial perception and executive functioning. 
When intellectual disability is suspected, evaluation of adaptive 
functioning is recommended. To assess intelligence, it is recom
mended to use the Wechsler Preschool and Primary Scale of 
Intelligence (WPPSI) [10, 11] at five/six years of age and the 
Wechsler Intelligence Scale for Children (WISC) [12, 13] at 12/ 
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13 years of age. It should also be noted that the Wechsler tests 
are the only standardized measures of intelligence with local 
norms available in the Scandinavian countries. In addition, the 
Beery-Buktenica Developmental Test of Visual-Motor Integration 
(VMI) [14] is recommended for assessing visual-motor integration. 
Furthermore, to assess executive and adaptive functioning, it is 
recommended to use the Behavior Rating Inventory of Executive 
Function (BRIEF) [15, 16] and the Vineland Adaptive Behavior 
Scales [17, 18] questionnaires, respectively. The recommended 
instruments are all frequently used in the Scandinavian countries 
[9] and all reportedly have good psychometric properties in a 
Scandinavian context, i.e., showing good to excellent internal con
sistency and test-retest reliability [19–22]. 

CP registries and the systematic follow-up of motor functions 
of individuals with CP are well established in Sweden and 
Norway. In 1994, the Swedish Cerebral Palsy Follow-Up Program 
(CPUP) was established in parts of the country. Later, in 2005, the 
CPUP became a national quality registry for CP, in which families 
in all of Sweden can participate. Data in the CPUP are collected at 
local habilitation centers, consisting of approximately 150 public 
and private centers across the 21 healthcare regions [23]. Upon 
registration in the CPUP, parents/caregivers are informed that 
their child’s data can be used for research purposes and that they 
may opt out at any time. All Swedish healthcare regions currently 
participate in CPUP [24], and more than 95% of children with CP 
have joined the CPUP [25]. 

In Norway, all children with CP have the right to be treated at 
one of the 21 nationwide habilitation centers. The systematic fol
low-up of motor function of children with CP started in 2006. 
With written caregiver consent, data are registered by the habili
tation centers in the Norwegian Quality and Surveillance Registry 
for Cerebral Palsy (NorCP). The NorCP comprises over 93% of chil
dren with CP in Norway born from the year 2002 onwards [26]. 

Prior to the introduction of the CPCog, there were no national 
recommendations for how and when to assess cognition, and not 
all registered cognition data were based on standardized and 
normed tests [27]. In Sweden, the CPUP began registering 

cognition data in accordance with CPCog in 2015. According to 
the 2020 CPUP annual report [25], there has been a year-by-year 
increase in the number of cognitive assessments. By the end of 
2020, a total of 296 children in the targeted ages were assessed 
[28]. In Norway, CPCog was introduced in 2013 [29]. Prior to the 
CPCog, a study published in 2008 [27], based on data from 374 
children with a diagnosis of CP born between 1996 and 1998, 
showed that 29% had undergone cognitive testing. Five years 
after the introduction of CPCog in 2018, 34% of 1,614 children 
with CP born between 2002 and 2013 were recorded with a 
CPCog protocol in NorCP [30]. Moreover, the percentage of chil
dren assessed with a standardized test of intelligence at each 
habilitation center varied between 9% and 54% [30]. 

The variability between centers and the slow rate of imple
mentation of CPCog was somewhat surprising. In a survey of the 
21 Norwegian pediatric habilitation centers in 2012 (prior to the 
development of the protocol), 15 of the 16 centers that 
responded expressed favorable attitudes towards having a sys
tematic protocol for the follow-up of cognition [9]. The slow 
implementation rate was a concern from a health service perspec
tive, as it is the official policy in the Scandinavian countries that 
all citizens should have equal access to the same services [31]. 
Furthermore, the slow implementation rate could not be ascribed 
to difficulties administering the recommended instruments as the 
recommended instruments are well-known among psychologists 
in Scandinavia. In addition, studies have shown that it is possible 
to assess 62% of children with CP using standardized tests [32]. 
When the assessment is adapted to accommodate for speech and 
motor impairments by allowing other response modalities than 
pointing with a finger, as many as 80–90% can be assessed with 
those tasks from the CPCog-battery which have a multiple-choice 
format and require only pointing as response mode, e.g., Matrix 
Reasoning from the WISC and Visual perception from the VMI [8]. 
For this reason, feedback from the pediatric habilitation centers 
was collected to better understand the centers’ experiences with 
the implementation of CPCog, and to make an effort to increase 
the number of children being offered cognitive assessments in 
line with CPCog. 

The aim of the current study is therefore as follows: 1) to 
explore facilitators and barriers to the implementation of CPCog 
in pediatric habilitation centers in both Sweden and Norway and 
2) to investigate if it is possible to increase the number of chil
dren with CP assessed in line with CPCog via a clinical quality 
improvement project. 

Method 

To investigate the first aim of the study, a survey was sent to psy
chologists and managers who work at habilitation centers in 
Sweden and Norway. To investigate the second aim, a clinical 
quality improvement project was carried out in Norway in 
2019–2020 [33]. The methodology for the survey and the quality 
improvement project will be presented separately. 

Implementation of CPCog in Sweden and Norway (aim 1) 

Instrument 
A questionnaire was developed to capture information about the 
CPCog implementation process. The Swedish and Norwegian 
questionnaires were similar but not identical, as they were 
adapted for each respective country. The respondents were asked 
about their awareness and use of the CPCog protocol, how many 
children with CP they typically assessed per year at their center, 

Figure 1. Inclusion of participants (psychologists and managers) from Swedish 
and Norwegian habilitation centers.  
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characteristics of the children who were offered assessments (e.g., 
age and gross motor function as classified by the Gross Motor 
Function Classification System [34]), whether they had routines for 
disseminating the results following assessment to preschools/ 
schools, and whether they offered any systematic interventions 
(e.g., support groups for children with CP, parental support 
groups or courses in augmentative and alternative communica
tion (AAC)). Some open-ended items were also included. 

Procedure 
Participation in the project was based upon informed consent. In 
the information letter accompanying the questionnaires, the psy
chologists and habilitation managers were encouraged to answer 
the questionnaires independently of each other. We approached 
the following two groups as they have complementary perspec
tives offering important information: managers to get an overview 
regarding allocation of resources at their habilitation center, and 
psychologists to get an insight into details concerning cognitive 
assessments. 

We aimed to include only pediatric habilitation centers that 
offer services to children with CP in Sweden and all pediatric 
habilitation centers in Norway. In Sweden, centers which only 
offered services to children with specific diagnoses that did not 
include CP, such as autism spectrum disorders, were excluded 
from this study. In Norway, all centers offer services to children 
with CP and therefore all centers were approached. An illustration 
of the inclusion process can be found in Figure 1. 

In Sweden, questionnaires were sent via email and adminis
tered through REDCapVR , which is a secure web application for 
online surveys. Data collection occurred from December 2020 to 
February 2021, where 143 psychologists working in pediatric 
habilitation centers were invited to participate, of which 62 
replied. Of these psychologists, 52 (36% response rate) agreed to 
participate. Sixty questionnaires were sent out to managers of 
pediatric habilitation centers, of which 18 replied. Of these, 15 
agreed to participate (25% response rate). The psychologists at 

the habilitation centers were asked to fill out the questionnaire 
individually, meaning that some centers may be represented by 
multiple psychologists. 

In Norway, the questionnaires were mailed to all 21 pediatric 
habilitation centers in April 2018. Each habilitation center received 
two questionnaires: one for the manager and one for the psychol
ogists. The psychologists were asked to respond as a group (i.e., 
one response representing all psychologist in a habilitation cen
ter), in order to extract the full extent of practices at that specific 
center. The respondents were asked to indicate whether they 
were replying as a manager or a group of psychologists. A total 
of 42 questionnaires were sent and 22 replied (52% response 
rate), representing at least 12 of the 21 habilitation centers (some 
respondents chose to not indicate their habilitation center). Of 
those who chose to indicate their profession, 12 were managers 
and seven were psychologists. 

The Norwegian national quality improvement project (aim 2) 

Aims and methodology 
The aim of the quality improvement project was to increase the 
number of children with CP being offered cognitive assessments 
in line with CPCog recommendations. The specific aims were 1) to 
have 65% of all children with CP registered in the NorCP cogni
tively assessed and the CPCog protocol recorded in the NorCP by 
the end of 2019, and 2) 85% by the end of 2020. The consent 
used for participation in NorCP also served as consent for the 
quality improvement project. 

The invitation to participate in the quality improvement pro
ject was extended to all 21 pediatric habilitation centers, so that 
all children with CP could be reached. The services the children 
received differed marginally between centers, and the method
ology needed to accommodate for this. The project therefore fol
lowed recommendations from the Breakthrough Series. The 
Breakthrough Series offers a model for how to cooperate on 
improvement of health services when it is known what needs to 

Table 1. Prerequisites for implementing a project according to the Breakthrough model of cooperation for improvement of health services 
and status in Norwegian national quality improvement project prior to launch of project.  

Prerequisite Status prior to commencement of project  

1 There is a substantial gap between knowledge 
and practice 

Less than one-third of children with CP were assessed 
despite knowledge about the heightened risk of 
cognitive impairments. The CPCog protocol, which 
details when and how to assess cognition in 
children with CP, was not implemented nationally. 

2 There is variability in practices The habilitation centers reported between 10 and 80% 
of cognitive assessment results of children with CP 
to the NorCP. 

3 There are examples of improved practice Some habilitation centers assessed and reported as 
high as 80% of cognitive assessment results for 
children with CP to the NorCP. Their good practices 
needed to be described and disseminated. 

4 There is potential for collaboration among 
professionals working towards a common goal 

An informal survey from 2012 indicated that 15 of 21 
habilitation centers wanted a follow-up protocol for 
cognition [9]. All centers expressed willingness to 
participate in a quality improvement project, as well 
as begin reporting cognitive assessment results 
using the CPCog protocol to the NorCP. 

5 An improved praxis would be the results of 
this process 

A collaboration towards implementing the CPCog 
protocol could increase the number of children with 
CP assessed for cognitive functioning and reported 
to the NorCP. 

6 Knowledge about processes of change can 
accelerate the process 

Lectures about the methodology of health service 
improvement would be provided as part of 
the project  

NorCP: Norwegian Quality and Surveillance Registry for Cerebral Palsy.
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be changed and how these changes can be achieved [35]. This 
model is particularly suitable for services that are offered at differ
ent geographical locations, but have similar responsibilities and 
mandate, and where there is variability in performance among 
health care sites. This was the case in Norway regarding assess
ment of cognition of children with CP. The Breakthrough Series 
model further describes how collaboration towards a common 
goal may include a variety of local adaptations and sub-goals. The 
methodology details six prerequisites for implementing such a 
project [36], which were fulfilled when the project commenced 
(see Table 1). 

Procedure and monitoring of progress 
The project began February 1st, 2019 and ended December 31st, 
2020. It consisted of three national meetings in 2019 and take- 
home assignments to be worked at by the local habilitation cen
ters in between the meetings. 

The national meetings included lectures and group discussions 
about the project progression. Lecture topics included the devel
opment and rationale of the CPCog, information about the NorCP 
and the methodology outlined in the Breakthrough series model. 
The lecture topics also included areas of specific relevance for 
psychologists working with children with CP, such as cognitive 
functioning, mental health issues, assessment instruments, family 

support, and materials for preschools/schools about CP from the 
Norwegian CP Association. 

In line with the Breakthrough methodology, each pediatric 
habilitation center worked on the project locally. This ensured 
that the measures taken to reach the overarching national goal – 
which was to increase the number of children with CP assessed 
with tests of cognition – were appropriate for and adapted to 
local conditions. The psychologists, in cooperation with the local 
multidisciplinary team, formulated targets and procedures most 
suitable to increase the number of children with CP offered 
assessments, developed plans to reach those targets and moni
tored progression. A one-page summary of the targets and proce
dures were submitted to the project leaders ahead of the national 
meetings. These summaries were used for sharing ideas and suc
cess stories between the habilitation centers. 

The monitoring of results was conducted through a quality 
indicator, i.e., the percentage of children with CP assessed with a 
test of cognition, which NorCP reports to the Norwegian Advisory 
Unit for Medical Quality Registries [37]. The quality indicator is 
publicly available (see https://www.skde.no/kvalitetsregistre/alle/ 
sykehus?indicator = nerve), is regularly updated and shows per
centage assessed at each habilitation center as well as nationally. 

Analyses 

Descriptive statistics were used to analyze the questionnaires in 
Sweden and Norway. In Sweden, the statistics feature in REDCapVR 

was used. In Norway, all statistical analyses were performed using 
IBM SPSS version 25. The Norwegian Quality Improvement Project 
data, i.e., percentage of children with CP assessed, were obtained 
from NorCP in a non-identifiable aggregated format. 

Ethics 

In Sweden, ethical approval was granted by the Swedish Ethical 
Review Authority, Stockholm, Sweden (dnr. 2020-04930). In 
Norway, ethical approval for the study was granted by the data 
protection officer at Oslo University Hospital (#2017/13706) and 
the Regional Committee for Medical and Health Research Ethics 
(#2018/1870). 

Results 

The results from the survey and the quality improvement project 
are presented independently. 

Implementation of CPCog in Sweden and Norway (aim 1) 

The 52 Swedish psychologists who participated in the survey rep
resented 18 of the 21 healthcare regions in Sweden. Fifty of the 
52 psychologists (96%) stated that they assess cognition in chil
dren with CP. The majority of these assessments were in line with 
the age recommendations in CPCog (see Table 2). The majority 
(43 of 52, 83%) stated that they had a routine for cognitively 
assessing children with CP, and 85% had heard of CPCog, but 
only 36% followed it. Reasons for not following CPCog included 
insufficient time and resources, lacking directives from the man
agement, and insufficient knowledge of guidelines (see Figure 2). 
The vast majority (96%) reported providing guidance and recom
mendations following cognitive assessments, including group 
meetings of children and adolescents with CP, training regarding 
AAC, support groups for parents, and referrals to other health
care providers. 

Table 2. Reported assessment practices and adherence to the CPCog protocol 
in pediatric habilitation centers in Sweden (N¼ 203 respondents; psychologists 
and managers) and Norway (N¼ 22 respondents; centers), number and percent
age reported for each question.a 

Survey items 
Sweden 

Norway  
Combined 

N(%) 
Psychologists 

N 
Managers 

N N (;%)  

Assessment practices 
Number of children assessed annually  
<5   19 (31)   17   2   3 (15)  
5–10/5–9   21 (34)   16   5   4 (20)  
11–15/10–15   2 (3)   1   1   7 (35)  
>15   1 (2)   1   0   6 (30)  
Don’t know   18 (30)   15   3  

Age groups assessed (multi-select)  
Any age   10 (11)   8   2   6 (30)  
Before 5 years   2 (2)   1   1   
5–6 years   49 (52)   42   7   2 (10)  
7–11 years   5 (5)   5   0   
12–13 years   28 (29)   26   2   
Both 5–6 and 12–13 years          12 (60)  
Don’t know   1 (1)   0   1  

Gross Motor Function Classification System levels assessed  
Levels I–III   0   0   0   6 (30)  
Levels I–V   39 (64)   32   7   14 (70)  
Don’t know   22 (36)   18   4  

CPCog protocol 
CPCog: knowledge of protocol   

Yes   57 (85)   44   13   18 (82)  
No   10 (15)   8   2   4 (18) 

CPCog: adherence   
Yes   22 (36)   18   4   13 (59)  
No   11 (18)   11   0   9 (41)  
Sometimes   20 (33)   13   7   
Don’t know   8 (13)   8   0  

CPCog: Report data to CPUP (Sweden) or NorCP (Norway)   
Yes   34 (56)   30   4   12 (55)  
No   9 (15)   7   2   10 (45)  
Sometimes   13 (21)   10   3   
Don’t know   5 (8)   3   2   

aFor some questions it was possible to indicate multiple answer alternatives, 
and the number of responses is larger than number of total participants from 
Sweden (N¼ 67).
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The 15 Swedish habilitation managers who completed the 
questionnaire represented 10 of the 21 healthcare regions. Of the 
managers, only 73% (11 of 15) reported that their centers offered 
cognitive assessment of children with CP. The main reasons for 
not offering assessments were lack of time and lack of psycholo
gists to carry out the assessments. In contrast to the psycholo
gists, the managers reported that the majority of assessments 
were offered at five/six years of age and less frequently at 12/ 
13 years of age (see Table 2). Similar to the psychologists, 87% 
had heard of CPCog and only 36% reported that they had started 
registering results in CPUP. 

In Sweden, 65% reported that they assess less than ten chil
dren annually and only one respondent, a psychologist, reported 
assessing cognition in more than 15 children with CP annually 
(see Tables 2 and 3). Adherence to CPCog was reported to be 
somewhat higher by those who reported assessing cognition in 
six to ten children with CP annually than in those who reported 
assessing five or less (52% versus 37%), but otherwise there are 
few differences that could be related to number of children 
assessed annually (see Table 3). 

In Norway, the survey was administered before the quality 
improvement project began. Of the respondents, including both 
psychologists and managers, 82% had heard about CPCog and 
59% reported adherence to it (see Table 2). There was consistency 
in responses across items, as those who reported following the 
CPCog protocol also reported that they assessed children at the 
recommended ages and sent assessment results to the NorCP. Of 
the 20 responses detailing assessment practices, 35% reported 
assessing less than 10, 35% between 10 and 15, and 30% 

assessed more than 15 children with CP annually (see Tables 2 
and 4). Assessment at the recommended ages in CPCog and 
reported adherence to the CPCog protocol was highest in centers 
assessing more than 10 children annually (see Table 4). Reasons 
for not reporting data to NorCP were lack of time and not being 
aware that data should be registered. 

In addition to reporting current assessment practices, the 
respondents were also encouraged to provide feedback as to how 
CPCog could be improved. Suggestions included more accessible 
research reports in Scandinavian languages on the benefits of 
cognitive assessments for children with CP, improved collabor
ation among psychologists concerning their experiences with 
CPCog, recommendations for assessments of nonverbal skills, and 
clearer guidelines concerning what information should be regis
tered and when. The majority of comments were made by 
Swedish psychologists. 

The Norwegian national quality improvement project (aim 2) 

All 21 pediatric habilitation centers in Norway chose to participate 
in the project, comprising 62 professionals from all over the coun
try. Representatives from all the centers were present at all three 
national gatherings, and all worked on implementing procedures 
locally to increase number of children being given cognitive 
assessments. Of the 21 participating centers, 15 sent their devel
opment plans with locally adapted targets and procedures to the 
project group. 

Before the project commenced, 34% of the children registered 
in NorCP had been assessed. The overall percentage of children 

Figure 2. Reasons listed by Swedish psychologists as why the CPCog was not followed (N¼ 24).  
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registered in NorCP who were assessed with a standardized test 
of cognition increased throughout 2019. By December 2020, 62% 
(948 of 1537) children born between the years 2002 and 2014 
had been assessed [26] (see Figure 3). The increase in mean per
centage of children assessed in the years from CPCog was intro
duced (2013–2018) compared to after initiation of the quality 
improvement project in in 2019 was statistically significant, t(5)¼
� 5.6, p¼ .00. 

The aim to have 65% of children with CP cognitively assessed 
and reported to the NorCP by 2019 and 85% by 2020 nationally 
in Norway was not reached. However, the percentage of children 
born between the years 2010 and 2014 who were assessed, 
ranged from 66% to 84% as of December 31, 2020 (see Figure 4), 
indicating an increase in line with the project aim for the younger 
cohorts of children. Furthermore, all centers improved their practi
ces in that the percentage of children assessed with a standar
dized test of intelligence increased from a range of 9 � 54% to a 
range of 25 � 84% by December 31, 2020 [26]. 

Although the overall percentage of children with CP cogni
tively assessed by each center continued to vary greatly, 11 of the 
21 habilitation centers reached the 2019 goal with more than 
65% assessed. 

Discussion 

The initiative to develop the CPCog protocol came from user 
organizations in Scandinavia [9], underscoring the importance of 
offering cognitive assessments from a family perspective. As 
shown through the data of this questionnaire-based study, varia
bilities are significant in assessment practices for children with CP 
both in Sweden and Norway. Such variabilities are problematic, 
because they hinder equal access to services. In the Scandinavian 
countries, equal access to health services is an articulated political 
goal [38]. Prior to the Norwegian quality improvement project, 
data registered in NorCP illustrated that access to cognitive 
assessments varied greatly throughout the country [30]. The large 

Table 3. Number of children assessed annually with a cognitive test at a Swedish pediatric habilitation center, presented in relation to groups 
reported assessed (age and Gross Motor Function Classification System level), and the center’s knowledge of and adherence to the CPCog protocol, 
as reported by psychologist and managers.  

Number of children assessed annually at a Swedish pediatric habilitation center 

<5 6–10 11–15 >15 Don’t know  

Psychologists 
Age groups (multi-select)       

Any age   5   1   0   0   1  
Before 5 years   0   1   0   0   0  
5–6 years   12   15   1   1   13  
7–11 years   1   1   0   0   3  
12–13 years   7   10   0   1   8 

Gross Motor Function Classification System  
Levels I-V   8   14   0   1   9  
Don’t know   9   2   1   0   6 

CPCog  
Knowledge about   13   15   1   1   12  
Adherence to   7   11   1   0   12  
Report data to CPUP   12   14   1   0   13 

Managers 
Age groups  

Any age   1   1   0   0   1  
Before 5 years   1   1   5   1   0  
5–6 years   1   1   5   1   0  
7–11 years   0   2   5   1   3  
12–13 years   1   0   1   1   0 

Gross Motor Function Classification System  
Levels I-V   2   3   1   0   1  
Don’t know   0   2   0   0   2 

CPCog  
Knowledge about   2   4   1   0   2  
Adherence to   2   3   0   0   2  
Report data to CPUP   2   3   0   0   2  

Table 4. Number of children assessed annually with a cognitive test at a Norwegian pediatric habilitation centers (N¼ 20 centers), presented in 
relation to groups reported assessed (age and Gross Motor Function Classification System levels), and the centers’ knowledge about and adher
ence to the CPCog protocol.  

Number of children assessed annually at a Norwegian pediatric habilitation center  

<10 10–15 >15  

Age groups    
5–6 years 1 0 1  
5–6 and 12–13 years 3 4 5  
Other ages or upon referral 3 3 0 

Gross Motor Function Classification System  
Levels I–III 2 2 2  
Levels I–V 5 5 4 

CPCog     
Knowledge about 6 6 6  
Adherence to 3 5 5  
Report data to NorCP 2 4 6  

6 M. KNUDSEN ET AL. 



variability among the centers in assessment practices, and the 
reported lack of time, was reflected in the number of children 
with CP being offered cognitive assessments at each respective 
habilitation center. 

In both countries, a majority reported assessing fewer than 15 
children annually. This number reflects that although CP is the 
leading cause of physical disability in children [3], the demograph
ics of Sweden and Norway contribute to few children per regional 
habilitation center. For example in Norway, a prevalence rate of 2 
per 1,000 gives 150 children with CP per birth year, implying that, 
on average, 7 children should be served by each of the 21 habili
tation centers. This low number of children means that many psy
chologists working at habilitation centers do not get the 
experience of performing repeated cognitive assessments with a 
variety of children with CP. This could impact the quality of 
assessments offered, perhaps in particular for those children con
sidered most challenging to assess, namely children with the 
most severe speech and motor impairments [39]. 

There is no national authority over the pediatric habilitation 
centers in either Sweden or Norway. The implementation of and 
adherence to CPCog rely on each habilitation center to recognize 
the advantages of such a protocol, as well as parents giving con
sent to assessments. It also requires knowledge that although CP 

is a motor disability, the underlying brain injury may also cause 
specific cognitive impairments, even if it does not cause intellec
tual disability. This group therefore needs to be prioritized for 
assessment by psychologists in order to enable appropriate inter
ventions. Raising awareness of these factors, as was done through 
the Norwegian quality improvement project, has proven valuable 
in improving assessment practices in Norway. 

Through the Norwegian quality improvement project, the per
centage of children with CP registered in NorCP who had been 
tested increased significantly, from 34% prior to project start to 
62% by the end of 2019. These figures include only children 
assessed with standardized tests, and not children with an evalu
ation of cognitive functioning based solely on clinical opinion. 
However, even with the improvement following the quality 
improvement project, there are still considerable differences 
between habilitation centers in Norway. Differences in the size of 
habilitation centers, numbers of patients with CP, and access to 
qualified personnel may explain some of the key differences in 
implementation of and adherence to CPCog. Since children with CP 
with the most severe speech and motor impairments are consid
ered to be the most challenging to assess, it is possible that these 
groups sometimes miss out on assessments and important interven
tions as well as the assistance required [2]. Previous studies have 

Figure 3. Percentage of children with cerebral palsy in the Norwegian Quality and Surveillance Registry for Cerebral Palsy recorded as having been cognitively 
assessed, as registered from 2013 to 2020.  

Figure 4. Percentage of children with cerebral palsy in the Norwegian Quality and Surveillance Registry for Cerebral Palsy recorded with at least one cognitive assess
ment with a standardized measure per birth year as of December 31, 2020.  
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shown that cognitive skills can be masked by limitations of move
ment and motor control [6]. Thus, underuse of assessments for sub
sets of children with CP, mainly those those at GMFCS levels IV–V 
and MACS levels IV–V, may also lead to false assumptions about 
cognitive abilities, less targeted therapeutic interventions and imple
mentation of sub-optimal assistive technologies. It is therefore 
promising that a majority of respondents from both Sweden and 
Norway reported assessing children at all GMFCS levels. However, 
the CPCog protocol should be expanded to include a more precise 
description of how cognitive assessments for these children should 
be conducted, as it can help mitigate discrepancies in care. 

The main goal of the Norwegian quality improvement project 
was to support a continued increase in the percentage of children 
being assessed from 65% by the end of 2019 to 85% by the end 
of 2020. Unfortunately, this goal was not fully met; by the end of 
2020, 62% of children with CP had been assessed nationally. The 
main reasons the goals of 65% and 85% were not reached, were 
due to the lower percentages of cognitive assessments in the 
older cohorts born during the years 2002–2006 (for children born 
before 2006, only 57% were assessed by the end of 2020). These 
children were older than the recommended assessment ages in 
CPCog (assessments recommended at a minimum at five/six and 
12/13 years of age), as they were aged 14–18 in 2020. 
Furthermore, as the Norwegian CP follow-up program was not 
national until 2006, many of the habilitation centers chose to 
include only children born 2006 onwards [38]. 

Although 62% is somewhat lower than what was aimed for, 
taking into account that the Covid-19 pandemic reached Norway 
in March 2020, with somewhat restricted access to health care 
services, it is to be considered promising that the percentage did 
not decrease during the year 2020. This might be interpreted as a 
sign of consolidation of the CPCog protocol. It implies that chil
dren previously not assessed, such as those turning five/six years 
of age in the year 2020, were assessed during the year 2020, des
pite the pandemic. 

Clinical implications 

Cognition may affect the daily functioning of the child as well as 
the family dynamics to a larger extent than the actual motor 
impairments. However, given the high degree of variability in cog
nitive abilities in children with CP [40–42], cognitive assessment is 
a necessary first step towards elucidating about the interventions 
that might be needed for the individual with CP. This is also 
reflected in the practices reported by the psychologists of both 
countries, as almost all reported that assessments were followed- 
up by guidance and suggestions for interventions. 

Previous studies have indicated that certain cognitive impair
ments, such as visual-spatial difficulties, can become more appar
ent as children with CP grow older and demands of education 
and life in general increase [43–45]. In addition, several studies 
have shown that cognition is an important predictor for participa
tion in social and leisure activities for children with CP [46–48]. 
Research has also established that children with CP are at higher 
risk of developing mental health issues [49–51]. Early discovery of 
cognitive impairments in order to facilitate appropriate interven
tions and services is an important factor for increasing participa
tion in social and leisure activities. Increased participation may 
also help prevent children with CP from developing secondary 
mental health issues, resulting in better developmental outcomes 
and higher quality of life. Thus, there is a need for multiple 
assessments over time. The responses from psychologists in both 
Sweden and Norway reflected the need for multiple assessments 

throughout a child’s development. As such, the tendency 
observed from the survey results, particularly in Sweden and to 
somewhat lesser degree in Norway, suggesting that assessments 
are prioritized at earlier ages (i.e., five/six years of age) over later 
ages (i.e., 12/13 years of age), is of some concern. 

Variations in the proportion of children being offered cognitive 
assessment between the pediatric habilitation centers was noted 
in the present study. This implies that further work is needed in 
order to secure equality of services. Furthermore, when compar
ing results from Sweden and Norway it would seem that launch
ing a protocol without accompanying measures taken to translate 
that into clinical practice, is not sufficient. Given the success of 
the Norwegian national quality improvement project, we recom
mend that a similar approach should be considered to increase 
the implementation of a cognitive assessment protocol in 
other countries. 

Limitations 

There are many similarities between the Swedish and Norwegian 
societies. Such similarities include the belief that all citizens 
should have equal access to healthcare. However, differences in 
how the services are organized mean that Sweden and Norway 
may not be directly comparable in terms of why CPCog has been 
implemented at such differing rates. 

With regard to the questionnaires, it is a limitation that we 
had some missing responses to the Norwegian questionnaire. It is 
also a limitation that due to the organization of the services in 
Sweden, where there is – to the best of our knowledge – no 
national overview of habilitation centers serving children with CP, 
we were not able to estimate the percentage of habilitation cen
ters in Sweden that participated in this study. Limitations which 
apply to all studies with a survey design, i.e., that respondents 
were mainly those who have a particular interest in the field, can 
also not be disregarded. 

With regards to the data presented from Norway, one limita
tion is that NorCP may not have complete cognition data for all 
children with CP, as some pediatric habilitation centers in Norway 
may perform cognitive assessments for children with CP without 
reporting it to NorCP. It may also the case in Sweden. 
Furthermore, although parents/guardians of only 14 of approxi
mately 3,000 eligible children for registration in NorCP (�0.5%) 
declined being included in the registry, some may opt out from 
participating in CPCog despite agreeing to inclusion in NorCP. It is 
also possible that some might only agree to participation in 
CPCog at five/six years but not at 12/13 years since they are free 
to opt out at any time point. 

For the data from Sweden, the issue of missing data is likely a 
larger limitation, as there is currently no available registry data on 
how many of the eligible children whose parents/guardians have 
been offered to participate in CPCog follow-up and have declined. 

As the focus is on service delivery and implementing changes 
in health care provisions, we are not able to report data on the 
cognitive functioning of the children with CP assessed. However, 
in future publications this will be possible to do, and it will then 
also be possible to investigate whether there are specific sub
groups of children with CP not assessed. 

Conclusion 

This study has shown that implementing a protocol for cognitive 
assessments in children with CP is not only feasible, but an 
important step towards ensuring equal access to services. The 
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findings suggests that it is possible to increase adherence to a 
protocol through targeted projects, though such projects require 
time and resources. 
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