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Purpose: Accurate cerebral Palsy (CP) diagnosis is possible before or at the age of 5 months. However, little is known about the 
practice of early detection guidelines in Saudi Arabia. The objective of this study was to explore the current physical therapy (PT) and 
occupational therapy (OT) early detection practices for children (0–3 years) with or at risk for CP and knowledge and application of 
evidence-based practices (EBP) for these children.
Patients and Methods: A cross-sectional study using a purpose-developed electronic survey was distributed to physical and 
occupational therapists who work with young children with or at risk of CP. Descriptive statistics and cross-tabulations were employed 
to analyse the data.
Results: A total of 76 participants completed the survey questions and were included in the analysis. Less than half of the patients 
(46%) received a diagnosis of being at risk for CP between 0 and 5 months of age. Only 16% of the participants are certified in using 
the Prechtl Qualitative Assessment. Seventy-eight percent of the participants provide parents with prognostic information regarding 
their children’s diagnosis. Sixty-six percent of the providers always used goal-oriented therapy, 30% always used Neurodevelopmental 
Treatment, 22% always used passive intervention, and 84% always used caregiver education in their treatment. Application of 
constraint-induced movement therapy was significantly correlated with a number of demographic variables.
Conclusion: This study showed that the majority of therapists consider EBP in evaluating and treating young children with CP. 
However, more attention should be directed toward training therapists to utilize sensitive tools to detect CP early, enabling them to 
incorporate EBP in their management plan. Although therapists follow some of the recommended interventions, many therapists still 
use ineffective treatments with children with CP. A national guideline is required to unify practice and illustrate the role of PT and OT 
in the management of CP.
Keywords: pediatric, rehabilitation, infants, cerebral palsy, early diagnosis

Introduction
Cerebral palsy (CP) is one of the most frequently experienced disabilities affecting children worldwide. An 
estimated prevalence of CP in Saudi Arabia, according to a study done in Jeddah city, is 1.6 per 1000 births, 
which is similar to the worldwide prevalence.1 CP is a lifelong condition that commonly impacts various aspects of 
children’s development. The disability constrains the children’s as well as their family’s quality of life.2 In Saudi 
Arabia, CP was found to be one of the most common neurological disorders in children.3 Some of the most common 
risk factors that are correlated with the CP diagnosis in Saudi Arabia include preterm birth, multiple pregnancies, 
low neonatal birth weight, and family history.4 Children with CP face multiple challenges as they get older. Some of 
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these difficulties include delayed school enrollment, the development of secondary complications, and limited social 
interactions later in life.5 Despite the availability of rehabilitation services, previous reports stated that limited use of 
these services was documented in Saudi Arabia.6 Early screening for CP is recommended to ensure prompt access to 
related services. Early detection of CP is integral to minimize any preventable long-term consequences. In addition, 
prompt recognition of CP facilitates early intervention.7 Systematic reviews, as well as published international 
practice guidelines, provide a detailed framework for early detection and outline the level of evidence for available 
interventions.8,9

Motor disabilities in young infants are not always identified until motor delays become noticeable, especially in the 
absence of known risk factors. Thus, CP diagnosis is often delayed, which in turn postpones intervention. Some of the 
recommended strategies that should be used for early detection of CP are surveillance of high-risk infants, use of early 
Magnetic Resonance Imaging (MRI), and application of highly sensitive well-established tools such as The General 
Movements Assessment (GMA).10

Systematic reviews illustrated that combining neuroimaging, which includes MRI, with the GMA exams 
increases the accuracy of diagnosing CP in infants prior to the onset of motor delays.8,11 Application of 
neuroimaging and GMA can be costly and requires a high level of skill and training. In addition, the GMA can 
only be used on infants under the age of 5 months. If such challenges arise, alternative objective assessment tools 
can be used.12,13 Some of these tools include the Ultrasounds, Hammersmith Infant Neurological Examination 
(HINE), Alberta Infant Motor Scale (AIMS), Bayley Scales of Infant and Toddler Development (BSID), and the 
Infant Motor Performance (TIMP) test. Knowledge of the most reliable and sensitive screening tools is vital to 
facilitate early diagnosis and early access to the available resources.13–15 In addition, other neurodevelopmental 
assessments such as the Specific Infant Motor Performance (STEP) showed excellent detection of neurodevelop-
mental delays, including developmental delays including CP before 3 months of age.16 Although CP can be 
detected before 12 months of age, diagnosis is usually delayed after the children’s first birthday.17 Some evidence 
suggests that the average age for CP diagnosis in Saudi Arabia is between 12 and 24 months.18 One source 
revealed that implementation of CP early diagnosis guidelines can reduce the age of diagnosis prior to the age of 
12 months.19 Thus, more efforts should be directed toward the application of measures to encourage early 
diagnosis.

The American Academy for Cerebral Palsy and Developmental Medicine (AACPDM) provided a guideline in 
2022 that illustrates recommendations to guide early intervention for children with CP. The AACPDM advised 
physical and occupational therapists to focus on self-initiated movements, mobility training, activity-based therapy, 
and parent education.20 Novak et al established a traffic light system to identify interventions that are supported by 
high-quality evidence. The guidelines support early intervention, parent education, home programs, strengthening 
exercises, task-specific training, bimanual training, CIMT, treadmill training, and environmental enrichment. On 
the other hand, motor interventions that are passive and the use of Neurodevelopmental Treatment (NDT) are not 
recommended and their effectiveness has not been strongly associated with enhanced functional outcomes for 
children with CP.9 Physical therapists and occupational therapists have a significant role in determining risk factors 
and conducting objective measures to assist in determining the diagnosis and prognosis of CP.8

In the past few years, the management of CP has gained increasing emphasis in research studies conducted in Saudi 
Arabia.21 Considering the significant advancements dedicated to healthcare infrastructure, more attention has been 
directed to early screenings, early intervention, and implementation of evidence-based practice (EBP). However, the 
current PT and OT knowledge and management of CP in Saudi Arabia have not been explored. Thus, this study assesses 
the current practices used in PT and OT related to early identification and intervention for children with CP to assist 
future researchers in providing the recommended practices and bridging the identified gap. This will aid in translating the 
best available EBP into clinical practice to improve services and decrease the uncertainty that the families may be 
experiencing.
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Materials and Methods
Study Design
This is a quantitative cross-sectional study that was conducted based on a purpose-developed electronic self-administered 
online survey in English. The online survey was distributed to pediatric physical and occupational therapists in Saudi 
Arabia. Participants were included in the study if they met the following criteria: pediatric physical therapists, pediatric 
occupational therapists, treating or have treated infants and children from birth up to three years with or at risk for CP, 
and practicing or have practiced as a pediatric therapist in Saudi Arabia. In accordance with the Helsinki Declaration for 
Ethical Standards in Human Research, the Princess Nourah bint Abdulrahman University Ethics Committee approved the 
study (HAP-01-R-059) in Riyadh, Kingdom of Saudi Arabia. All methods were performed following relevant institu-
tional review boards and regulations. The study protocol, procedures, and respondents’ rights were explained at the 
beginning of the study. Informed consent was obtained from all participants before completing the survey.

Survey Components
The purpose of the questionnaire is to explore the therapists’ perspectives and knowledge about early detection and 
intervention for children with or at risk of cerebral palsy. Prior to the start of data collection, two expert pediatric physical 
therapists and one occupational therapist revised the survey for clarity and functionality. Each user was allowed one 
attempt to fill out the survey. The reviewers had minor edits and comments, and the authors revised their comments and 
edited the survey accordingly. The survey was pilot tested on four physical therapy students to test for clarity and to 
resolve any potential technical issues.

The following sections were included in the survey: demographics, diagnosis, and treatment. First, the demographic 
section included questions related to their discipline, area of residence, age, gender, employment sector, experience, and 
the age of the children they usually treat. Second, the diagnosis section was developed based on the current recommen-
dation guideline for detecting infants at risk for CP by Novak et al 2017. This section includes questions related to best 
practice and the therapist’s current practice. Questions include triggers for referral to PT and OT, the therapist’s role in 
early detection, the child’s age when starting therapy, tools used for early detection, and the provision of prognostic 
information. Third, the treatment section includes questions related to the type, dosage, and frequency of intervention 
therapists provide to children with CP. Where possible, participants were provided the option to mention other answers 
based on their situation, for example, other reasons for referral, role in diagnostic procedure, assessment tools, and 
intervention types.

Data Analysis 
Statistical analysis was performed using SPSS version 30. Descriptive statistics using numbers and percentages were 
calculated to describe the demographic and the categorical data. Data were summarized as mean ± standard deviation, 
and the correlation between the variables were explored using chi-square. A p-value below 0.05 was considered to be 
statistically significant. The choice of the statistical methods was guided by the type of variables and the sample size to 
ensure appropriate interpretation of the data.

Results
Participants Demographics
A total of 77 participants completed the survey. One participant did not have experience in practicing in Saudi Arabia and 
was therefore, excluded from the study. Most of the participants were female (65%) and physical therapists (85.7%). The 
majority of the therapists were from the western region in Saudi Arabia (48.1%), working in hospital settings (40.3%), 
had five or fewer years of experience (46%), and mostly treated children from birth until three years of age. A detailed 
description of the demographic section is presented in (Table 1).
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Practices Related to Early Detection of CP
Therapists (81%) are aware that children with or at risk for CP should be referred to PT and OT based on the GMA 
scores or absent fidgety movements. However, only 44% percent of them reported that this reflects their actual practice. 
Therapy services start early for children at risk for CP and only (3.9%) of the participants stated that these children 
receive therapy after 24 months of age. More descriptions of the early detection practices are illustrated in Table 2.

Most of the participants are involved in the diagnosis process of CP (68.8%). Participants were asked about their 
involvement in the diagnosing process. Therapists described their role in the assessment process as follows: by using 
Prechtl’s assessment, assessment of the level of disability and how it is affecting the children’s community participation, 

Table 1 Participants Demographics

N = 76 Variables N (%)

Discipline Physical therapists 66 (86.8)

Occupational therapists 10 (13.2)

Gender Female 50 (65.8)

Male 26 (34.2)

Region of providing services in Saudi Arabia East 10 (13.2)

Middle 23 (30.3)

North 3 (3.9)

South 4 (5.3)

West 36 (47.4)

Primary employment sector Clinic 8 (10.4)

Daycare/ school 4 (5.2)

Hospital 31 (40.3)

University 17 (22.4)

Rehabilitation center 14 (18.2)

Other 2 (2.6)

Years of practice as a licensed pediatric therapist in Saudi Arabia Less than 2 years 27 (35.5)

2-5 years 19 (24.7)

6-10 years 14 (18.2)

More than 20 years 1 (1.3)

Experience outside KSA 1 (1.3)

Over 10 years 15 (19.5)

What is the age of the children you usually treat in your practice? 0-3 years 65 (84.5)

4-6 years 67 (87)

6-12 years 62 (80.5)

13-18 years 25 (32.5)

Older than 18 years 9 (11.7)
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Table 2 Practices Related to Early Detection of CP

Practices Variables Frequency 
n (%)

Methods children at high risk for developing CP should be 
referred to PT or OT based on EBP

General Movements Assessment scores or absent fidgety movements 63 (81.8)

Abnormal cranial Ultrasound 17 (22)

Abnormal Magnetic resonance imaging 38 (49.5)

Results from Hammersmith Infant Neurological Examination (HINE) 33 (43)

Prematurity or medical history 49 (63.6)

Observed developmental delays 64 (83)

Results from other assessment tools: 
Cognitive assessment tools, Peabody, Alberta, Questionnaire, Any 
abnormalities observed comparing to normal age development, CT, EEG

18 (23.5)

Methods used in the therapists’ work setting to refer children 
at high risk for developing CP to PT or OT

General Movements Assessment scores or absent fidgety movements 34 (44.2)

Abnormal cranial Ultrasound 12 (15.6)

Abnormal Magnetic resonance imaging 33 (43)

Hammersmith Infant Neurological Examination (HINE) 15 (19.5)

Prematurity or medical history 51 (66.2)

Observed developmental delays 64 (83)

Results from other assessment tools: 
AIMS, PDMS, CT, EEG

6 (7.8)

Involvement of therapists in the process of CP diagnosis Yes 53 (68.8)

No 24 (31.2)

Corrected age for beginning therapy services for infants with 
or at high risk for CP and their families

0-5 months 35 (45.5)

Between 6–11 months of age 25 (32.5)

Between 12–18 months of age 13 (16.9)

Between 19–24 months of age 1 (1.3)

After 24 months of age 3 (3.9)

Use Prechtl’s qualitative assessment of general movements 
(GMA) to detect infants with the highest risk of CP.

Yes (I am certified) 6 (7.8)

Yes (I am not certified) 13 (16.9)

No (I am certified) 6 (7.8)

No (I am not certified) 52 (67.5)

The assessment tool used to assess the severity of motor 
delay for children with high risk for CP

CP classification systems (GMFCS) 22 (28.6)

GMFM66 or 88 26 (33.8)

Hammersmith Infant Neurological Examination (HINE) 4 (5.2)

I do not use assessment tools to determine the severity 8 (10.4)

Infant Motor Profile (IMP) 3 (3.9)

Others (specify) 7 (9.1)

Peabody Developmental Motor Scales - Second edition (PDMS- 2) 7 (9.1)

(Continued)
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classifying the children according to their GMFCS levels, conducting a muscle tone assessment, communicate our 
concerns with the primary care physician to make a diagnosis, and through a multidisciplinary collaboration.

Participants who were excluded from the diagnosing process stated that the children were usually diagnosed by the 
medical team, who then referred the patients to the rehabilitation facility as secondary care. Some also clarified that 
communication with the medical team is rarely accessible to the therapists. In addition, some stated that hospitals only 
accept children with confirmed diagnoses.

Practices Related to the Management of CP
In this section, participants were asked about the early intervention practices they provide for children with CP. 
Therapists reported that children with CP receive a high frequency of intervention, 53% reported providing interventions 
more than once a week. Most of the interventions that the therapists used were parent education and activity based 
interventions followed by goal oriented therapy as shown in (Table 3) and (Figure 1). Similar findings were evident in the 
frequency of providing interventions for children with CP, most of the therapists (84%) reported always using parent 
education, while passive interventions were the least type of intervention always used by the therapists in their treatment 
plan.

Table 2 (Continued). 

Practices Variables Frequency 
n (%)

Provision of prognostic information for CP to the parents/ 
caregivers

No 17 (22.1)

Yes 60 (77.9)

How to determine the CP prognosis Based on the GMFCS 37 (49.3)

Based on HINE results 1 (1.3)

Based on the child’s progress in therapy sessions 27 (36%)

Based on the physician’s decision 6 (8%)

Based on other assessment tools 4 (5.3)

Table 3 Practices Related to Early Intervention for Children with CP

Practices Variables Frequency 
n (%)

Frequency of providing intervention for 
children with or at high risk for CP

More than once a week 41 (53.2)

Once a week 23 (29.9)

Once every two weeks 8 (10.4)

Once a month 4 (5.2)

Less than once a month 1 (1.3)

(Continued)
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Association Factors
A chi-square test was used to examine the association between the therapists’ demographic variables and early detection 
and intervention practices. The results of cross tabulation and chi-square test are presented in (Tables 4–6). A statistically 
significant relationship was found between the age of treating children and using observed developmental delays for early 
detection of CP. A significant relationship was also found between using modified constraint-induced movement therapy 
(mCIMT) and the therapists’ years of experience, the age of treated children and the region in which they practice.

Discussion
This study aimed to explore the current physical therapists’ and occupational therapists’ knowledge and application of 
early identification and interventions for children with or at risk for CP in Saudi Arabia. Our results showed that the 
majority of therapists treat children between the ages of 0 and 3. Most of these therapists work in a hospital setting, 
which makes them more accessible to infants with severe risk factors. Many of the therapists also worked in universities, 
which made them more aware of the EBP. Most of the therapists in our sample stated that children with or at risk for CP 
are referred to them based on observed developmental delays, followed by prematurity, risk factors presented in the 
child’s medical history.

There is a clear lack of using early identification standardized assessments in identifying at-risk infants. Only 17% of 
the therapists are certified in using the most sensitive tool to diagnose CP. Yet, a good number of therapists reported 
knowledge of the assessments but not of implementing them. This is consistent with the findings of a study done in 
Brazil.22 One of the recommended tools to detect CP is GMA, which requires certification even after obtaining the costly 
basic training course, this could hinder the usage of this tool even in high income countries.23 Previous studies showed 
that lack of accessibility to structured training programs limit the number of certified therapists and the sustainable usage 
of this tool.24,25

Table 3 (Continued). 

Practices Variables Frequency 
n (%)

Usage of the following interventions for 
children with or at high risk for CP

Activity-based therapy 60 (77.9)

Environmental enrichment (creation of optimal environments for motor 

learning)

35 (45.5)

Frequent task practice 28 (36.4)

Goal-oriented therapy 50 (64.9)

Normalization of movement like traditional Neurodevelopmental Therapy 
(NDT)

34 (44.2)

Occupational based therapy 22 (28.6)

Passive intervention 35 (45.5)

Parent/ caregiver education 69 (89.6)

Promote the engagement of infants and toddlers in daily routines and 

activities of daily living

45 (58.4)

Therapist directs intervention toward skill attainment such as rolling and head 

control

51 (66.2)

Therapist uses modified constraint induced movement therapy and/or 

bimanual training when asymmetrical hand function is evident

39 (50.6)
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EBP is essential in pediatric physical and occupational therapy. Nevertheless, diverse beliefs, attitudes, and barriers 
among pediatric physical and occupational therapists might influence the implementation of current evidence in clinical 
settings. A study investigating evidence-based practice in Saudi Arabia shows that most pediatric physical therapists 
believe that EBP is crucial in clinical practice to improve the quality of health services. This lack of applying EBP is 
shown in different areas as well. For example, two recent studies illustrated that therapists report using EBP as they are 
motivated to use EBP in general and with the pediatric population specifically. Yet both studies reported some difficulties 
implementing EBP in real practice due to difficulty obtaining full-text papers and lack of management support, 
motivation in research, and training.26,27 In general, therapists expressed an overall positive attitude toward EBP.28,29 

Figure 1 Frequencies of using different interventions for children with CP.
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Table 4 Cross Tabulation Table Between Demographic Variables and Early Detection Practices Based on Best Available Evidence from 
Therapists’ Point of View

Early Detection Practices Discipline Region Gender Employment Sector Years of Practice Age of Treated Children

X2 (df), P-value X2 (df), P-value X2 (df), P-value X2 (df), P-value X2 (df), P-value X2 (df), P-value

GMA 0.019 (1) 0.890 2.715 (4) 0.607 1.246 (1) 0.264 13.086 (5) 0.023* 4.678 (4) 0.322 4.922 (11) 0.935

Abnormal Cranial US 3.07 (1) 0.080 3.147 (4) 0.533 0.079 (1) 0.779 8.669 (5) 0.123 12.545 (4) 0.014* 6.920 (11) 0.805

Abnormal MRI 1.39 (1) 0.238 8.321 (4) 0.081 1.69 (1) 0.194 4.913 (5) 0.427 8.697 (4) 0.069 13.155 (11) 0.283

HINE 0.844 (1) 0.358 2.933 (4) 0.569 0.120 (1) 0.729 5.438 (5) 0.365 12.932 (4) 0.012* 11.012 (11) 0.442

Prematurity or medical history 1.05 (1) 0.305 6.137 (4) 0.189 0.149 (1) 0.700 1.092 (5) 0.955 3.586 (4) 0.465 18.294 (11) 0.075

Observed developmental delays 0.472 (1) 0.492 1.525 (4) 0.822 0.171 (1) 0.679 1.196 (5) 0.945 0.382 (4) 0.984 19.699 (11) 0.050*

Note: *Indicates significant correlation with p-value below 0.05.

Table 5 Cross Tabulation Table Between Demographics Variables and Actual Early Detection Practices Followed in the therapists’ 
Work Setting

Early Detection Practices Discipline Region Gender Employment Sector Years of Practice Age of Treated Children

X2 (df), P-value X2 (df), P-value X2 (df), P-value X2 (df), P-value X2 (df), P-value X2 (df), P-value

GMA 0.105 (1) 0.746 5.708 (4) 0.222 0.094 (1) 0.759 4.549 (5) 0.473 4.878 (4) 0.300 13.773 (11) 0.246

Abnormal Cranial US 0.290 (1) 0.590 3.873 (4) 0.424 0.352 (1) 0.553 4.492 (5) 0.481 5.817 (4) 0.213 11.631 (11) 0.392

Abnormal MRI 0.844 (1) 0.358 6.688 (4) 0.153 3.276 (1) 0.070 4.661 (5) 0.459 3.727 (4) 0.444 13.714 (11) 0.249

HINE 2.83 (1) 0.092 4.052 (4) 0.399 0.278 (1) 0.598 1.846 (5) 0.870 2.693 (4) 0.611 9.347 (11) 0.590

Prematurity or medical history 3.4 (1) 0.065 3.354 (4) 0.500 0.933 (1) 0.334 5.182 (5) 0.394 4.113 (4) 0.391 18.750 (11) 0.066

Observed developmental delays 0.068 (1) 0.794 3.075 (4) 0.545 0.126 (1) 0.723 5.562 (5) 0.351 5.349 (4) 0.253 10.896 (11) 0.452

Table 6 Cross Tabulation Table Between Demographics Variables and Early Intervention Practices

Discipline Region Gender Employment 
Sector

Years of 
Practice

Age of Treated 
Children

X2 (df), 
P-value

X2 (df), 
P-value

X2 (df), 
P-value

X2 (df), 
P-value

X2 (df), 
P-value

X2 (df), P-value

Activity-based therapy 0.037 (1) 0.847 5.415 (4) 0.247 1.110 (1) 0.292 5.781 (5) 0.328 4.261 (4) 0.372 15.437 (11) 0.163

Environmental enrichment (creation 
of optimal environments for motor 
learning)

2.97 (1) 0.085 9.496 (4) 0.050* 1.638 (1) 0.201 0.266 (5) 0.998 3.457 (4) 0.484 10.942 (11) 0.448

Frequent task practice 0.049 (1) 0.824 2.842 (4) 0.585 0.084 (1) 0.772 3.455 (5) 0.630 6.445 (4) 0.168 10.036 (11) 0.527

Goal-oriented therapy 0.101 (1) 0.751 3.841 (4) 0.428 0.014 (1) 0.905 8.645 (5) 0.124 1.680 (4) 0.794 12.875 (11) 0.302

Normalization of movement like 
traditional Neurodevelopmental 
Therapy (NDT)

0.055 (1) 0.815 3.726 (4) 0.444 0.396 (1) 0.529 5.493 (5) 0.359 3.281 (4) 0.512 8.175 (11) 0.698

Occupational based therapy 0.335 (1) 0.563 1.894 (4) 0.755 0.964 (1) 0.326 7.914 (5)0.161 5.303 (4) 0.258 9.400 (11) 0.585

Passive intervention 0.105 (1) 0.746 1.752 (4) 0.781 0.443 (1) 0.506 0.529 (5) 0.991 2.751 (4) 0.600 11.477 (11) 0.404

Parent/ caregiver education 0.037 (1) 0.847 2.739 (4) 0.602 0.003 (1) 0.953 1.265 (5) 0.938 1.327 (4) 0.857 14.621 (11) 0.201

(Continued)
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As for occupational therapists, the same attitude toward EBP is evident with high motivation for the use of EBP and low 
and/or lack of implementation.30 Our results showed that pediatric therapists have a good understanding of the 
recommendations related to the early identification of infants with or at risk of CP. However, our results are unable to 
assess the real-world application of early identification protocol who are certificated or trained in using the recommended 
assessments due to the unavailability of their data in any registers. Organizations must keep records of individuals 
certified in using assessment tools for early detection and enable them to lead related workshops for other healthcare 
providers in the same field. The Prechtl GMA website, for example, provides a list of certified tutors.31 Similar websites 
could be generated to guide hospitals and rehabilitation centers to contact the intended population for early detection of 
certain conditions such as CP.

Current evidence shows that accurate and early detection of CP in infants can occur as early as 5 months of corrected 
age. The most commonly used motor assessment is GMA, in addition to MRI and clinical neurological assessment. 
HINE has been proven to detect CP accurately before 5 months of CA.8 Combining these assessments showed very high 
specificity and accuracy diagnosis of CP in children who are at risk. However, our results showed that these tests are not 
commonly used for the purpose of early identification. In addition to the limited use of motor and neurological 
assessments (GMA and HINE), the utilization of neuroimaging, specifically MRI, is very limited in the early detection 
of infants at risk of CP. Yet, studies demonstrate that specific patterns of brain injury shown in the MRI are associated 
with later diagnosis of CP.32 MRI should be incorporated into routine clinical practice and can increase the accuracy of 
early detection of CP or at risk of developmental delays.33

Correlation data showed that therapists’ years of experience was significantly correlated with the use of ultrasound 
and MRI data while, as the child gets older, the reliance on observation of developmental delays is correlated. The results 
are aligned with other studies reporting that more experienced therapists use multiple resources to help the children with 
older children even more.34,35 In addition, experienced therapists could be more proficient in knowing when neuroima-
ging data are indicated. Moreover, therapists’ years of experience, the age of the child, and gender were significantly 
associated with the use of CIMT. This could be expected as EBP is usually followed by more experienced therapists. 
Additionally, CIMT is typically used with older children because some researchers fear that the restriction associated 
with the CIMT modality might interfere with typical brain development in the first few years of life. However, some 
recent and limited evidence showed positive results from using CIMT in infants.35–37 Previous studies showed that 
although therapists support the use of pediatric CIMT, barriers related to cost and institutional restrictions limit their 
application.38

Table 6 (Continued). 

Discipline Region Gender Employment 
Sector

Years of 
Practice

Age of Treated 
Children

X2 (df), 
P-value

X2 (df), 
P-value

X2 (df), 
P-value

X2 (df), 
P-value

X2 (df), 
P-value

X2 (df), P-value

Promote the engagement of infants 
and toddlers in daily routines and 
activities of daily living

0.021 (1) 0.885 3.902 (4) 0.419 0.909 (1) 0.340 1.288 (5) 0.936 1.394 (4) 0.845 14.550 (11) 0.204

Therapist directs intervention 
toward skill attainment such as 
rolling and head control

1.276 (1) 0.259 6.734 (4) 0.151 1.151 (1) 0.283 3.390 (5) 0.640 2.963 (4) 0.564 16.332 (11) 0.129

Therapist uses modified constraint 
induced movement therapy and/or 
bimanual training when 
asymmetrical hand function is 
evident

0.008 (1) 0.929 2.674 (4) 0.614 5.077 (1) 0.024* 9.765 (5) 0.082 11.544 (4) 0.021* 19.745 (11) 
0.049*

Other treatment methods 0.811 (1) 0.368 2.822 (4) 0.588 0.080 (1) 0.778 2.568 (5) 0.766 2.563 (4) 0.633 3.740 (11) 0.977

Note: *Indicates significant correlation with p-value below 0.05.
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Even though most of the therapists stated that they were involved in the diagnosis process of CP, their involvement 
represented their assessment of the child’s functional disabilities rather than the actual diagnosis. Novak et al published 
a guideline that assists healthcare professionals in communicating diagnosis to parents.39 However, more studies should 
clearly state the role of PT and OT in the diagnosis process. For example, both AIMS and GMA can be conducted by 
physical and occupational therapists to predict CP,40 but only one therapist in our sample stated that using sensitive 
objective measures is how they are involved in the diagnosis. In addition, our study showed that most of the therapists 
provide the families with prognostic information. However, they are not using the appropriate tools to determine 
prognosis. Most of them stated using the gross motor functional classification system, which should not be used to 
determine prognosis before the age of two years. Instead, therapists should use the MRI results, HINE scores, gestational 
age, presence of comorbidities, presence or absence of primitive reflexes and sometimes gender to guide the 
prognosis.8,41,42

In terms of the implementation of early intervention methods, the most common methods used were activities of daily 
living (ADL), goal-oriented sessions, as well as parent education. However, passive intervention and NDT are still 
largely reported in early intervention as a choice method of intervention. The ongoing use of passive techniques is not 
surprising as it has been widely used by therapists and recommended in the literature before evidence emerged 
suggesting they are ineffective in providing long-term outcomes.9,43 Additionally, inconsistent use of EBP by physical 
and occupational therapists has been reported in other countries such as Brazil and the United States of America.22,44 

This conflict of using EBP in early interventions stemmed from two main points: 1 – Lack of use of standardized 
assessments to track the child’s improvement and relying only on observation and objective measures, 2 – Absence of 
national clinical recommendations guiding early interventions with EBP guidelines. While ADL activities and goal 
oriented sessions are considered an effective EBP in early intervention, passive and NDT interventions are considered 
ineffective interventions and should be ceased by all therapists managing children with CP.45,46 More recent effects are 
shown in providing EBP clinical guidelines at the national level in Saudi Arabia. A recent study illustrates the availability 
of clinical guidelines for the management of children with autism spectrum disorder at a national level.47 Such clinical 
guidelines not only use the latest EBP and unify the practices among institutions but also take into account the 
differences in culture and resources if they exist and modify them based on the country’s requirements and needs. 
Similar findings were illustrated in a study by Baig et al in Ohio.48

This is the first study to explore the knowledge of therapists regarding early identification and interventions of 
children with or at risk for CP in Saudi Arabia. In addition, our study identified a gap and need in the current practice of 
early identification and early intervention of children with or at risk for CP. This study paves the path to the more specific 
application of early identification and intervention in the pediatric field and specifically for children with or at risk for CP. 
Lastly, the findings, while hard to generalize, highlight the need for more standardized clinical guidelines, specifically for 
early identification and interventions for children with or at risk for CP.

Limitations and Future Directions
There are several limitations in this study, the small sample size limited the generalizability of our findings to all practices 
within Saudi Arabia. Also, the use of a snowball sampling strategy may introduce a selection bias, which may limit the 
representation of our participants and restrict the diversity of our participants. These limitations are repeatedly noted in 
several similar surveys targeting medical professionals. The limited sample size could represent the limited number of 
pediatric physical and occupational therapists handling infants and young children with or at risk for CP in Saudi Arabia. 
This study targeted a sub-population of pediatric therapists in Saudi Arabia and yielded a similar sample size to that of 
previous study.27 More published data is needed to document the prevalence of physical and occupational therapists in 
Saudi Arabia. Future studies should focus on the implementation of early identification strategies and guidelines for 
children with or at risk of CP in Saudi Arabia. In addition, the studies should measure the effectiveness of the 
recommendations in Saudi Arabia and the ability to modify them if needed to fit the country’s culture and needs.12 

Adaptation of global recommendations is needed, such as replacing the MRI or GMA with other more feasible 
assessment tools that could reduce cost and expedite identification and early intervention.
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Conclusion
This study provides preliminary data showing that physical and occupational therapists have a substantial level of 
knowledge regarding early detection and intervention practices for young children with or at risk for CP. However, 
further implementation of EBP recommendations regarding early identification of CP and its prognosis should be 
encouraged. The role of PT and OT in the diagnosis process should be clearly identified to maximize their involvement 
in the diagnosis process and timely refer those at risk for CP to diagnosis-specific interventions. Publishing a national 
guideline could be beneficial to unify efforts and ensure effective implementation of EBP. In addition, future studies must 
report the actual application of EBP using objective measures in the work environments over an extended period of time 
to augment the results of this study and close any observed gaps. Researchers should also explore the parents’ and the 
therapists’ experiences and attitudes that are not easily quantifiable and could significantly interfere with the early 
detection of CP and the implementation of EBP.
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