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Gold Standard

 Definition: “the gold standard is a perfectly valid 

assessment”1

 Validity = degree to which and instrument truly 

measures the construct(s) it purports to measure 

 A perfect gold standard seldom exists in practice!

 The gold standard is not the perfect test but merely 

the best available test. 2
1Measuremen in Medicine, DeVet et al. 2011
2Versi 1992 BMJ



What characterizes a gold 

standard?

 Good reliability (internal consistency, test-retest 

stability, inter-rater agreement)

 Good validity (criterion validity, concurrent 

validity)

 High sensitivity, specificity

 Linguistically and culturally appropriate

 Appropriate population norms available



Gold Standards 

in Neurodevelopment Disorders

 1. Cerebral Palsy

 2. Global Developmental Delay

 3. Autism Spectrum

 4. Hearing

 5. Vision 



Cerebral Palsy (CP)

 Definition “ a group of permanent disorders of the 

development of movement and posture, causing activity 

limitation, that are attributed to non-progressive disturbances 

that occurred in the developing fetal or infant brain” 1

 CP is a clinical diagnosis based on a combination of clinical 

and neurological signs. 

 CP is the most common physical disability                                  

in childhood 

1Jama 2017, Novak 

et al. 
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Hammersmith Infant Neurological 

Examination (HINE)

 In countries of low to middle income where MRI is not 

available, the HINE is recommended1

 Early neurological examination for infants between 2 -24 

month

 26 items; cranial nerves, posture, movements, tone and 

reflexes

 Easily performed by clinicians; 5-10 minutes

 HINE ≤ 65 at 12 months; Sensitivity 90% / Specificity 90% CP
1Jama 2017, Novak 

et al. 
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Motor Tests <5 months: 

 Prechtl’s Qualitative Assessment of General Movements  

 95-98% predictive of CP

 Observation of general movements ; 

 writhing movements (low speed ellipsoid movements; 6-9 
weeks) 

 fidgety movements (continuously present in awake infant, 
moderate speed; 12-20 weeks)  

 As the infant’s nervous system matures and more voluntary 
movements emerge  spontaneous pattern of general 
movements subsides



Motor Tests >5 months

 Alberta Infant Motor Scale

 4 gravitation planes

 Focus on weight bearing, 

postural alignment and anti-

gravity movement

 86% predictive of abnormal 

motor outcome



Global Development Delay

 Definition: a significant delay in two or more developmental domains of 

gross /fine motor, speech/language, cognition, social/ activities of 

daily living

 Significant = < 2 SD of the mean on age appropriate standardized 

norm-referenced development test (Bayley Scales, Wechsler preschool 

/ primary scale of intelligence)

 Children < 5 years 

 Learning Disability > 5 years

 Developmental disorder = heterogeneous  group of conditions that 

start early in life and present with delay in one or more developmental 

domains 
Mithyantha 2017  BMJ, 

Bellman 2013 BMJ



Autism Spectrum Disorders (ASD)

 Core features: impairments in social communication, repetitive 

behaviours and restricted interests. 

 Gold Standard: DSM V criteria

 Physician / multi-disciplinary team needs to determine if a child 

meets the DSM V ASD criteria

Anagnostou CMAJ 2014



ASD - DSM V criteria

 A. Persistent deficits in social communication and social 

interaction across multiple contexts

1. Deficits in social-emotional reciprocity

2. Deficits in nonverbal communicative behaviors used 

for social interaction

3. Deficits in developing, maintaining and 

understanding relationship



ASD - DSM V criteria

 B. Restricted, repetitive patterns of behavior, interests or 

activities

1. Stereotyped or repetitive motor movements

2. Insistence on sameness, inflexible adherence to 

routines

3. Highly restricted, fixated interests

4. Hyper- or hypo-reactivity to sensory input or unusual 

interest in sensory aspects of the environment 



ASD - DSM V criteria

 C. Symptoms must be present in the early development 

period

 D. Symptoms cause clinically significant impairment in 

social, occupational or other important areas of 

functioning. 

 E. Disturbances not better explained by intellectual 

disability 





ASD - diagnosis

 Various instruments may use to facilitate the structured 

observation or systematic history taking

 Autism Diagnostic Observation Schedule (ADOS):  

specificity 0.72-1.0; sensitivity: 0.72-0.98 (depending on 

age and severity) 

 Childhood Autism Rating Scale 2 (sensitivity and 

specificity; 082-0.95 depending on age and severity) 



ADOS -2

 Semi-structured, standardized measure of 
communication , social interaction, play/imagination 
and restricted and / or repetitive behaviors.

 Level C measure (appropriately credentialed 
professionals) 

 40-60 min

 5 Modules / 10 protocols 

 Each module consist of specific tasks  to elicit 
communicative, social and behavioural
characteristics



ADOS-2

 Social Affect (SA) / Restricted and Repetitive Behaviour (RRB)

 Behavioral and language indicators noted during the assessment 

inform coding for each module

 A. Language and communication

 B. Reciprocal social interaction

 C. Play and imagination

 D. Stereotyped behaviors and restricted interests

 E. Other behaviors 



Childhood hearing impairment 

 Bilateral permanent childhood hearing impairment 

(PCHI) of 40 decibels (dB) or more 

 Universal Newborn Hearing Screening; 2 step process

 Goal to maximize linguistic competence and literacy 

development

1Position Statement AAP 

2007



Childhood hearing impairment 

 OAE: oto-acoustic emission; reflects the status of the 

peripheral auditory system extending to the cochlear outer 

hair cells

 ABR: auditory brainstem response; neural activity generated 

in the cochlea, auditory nerve and brainstem response to 

acoustic stimuli 

 Both technologies  can be affected by outer or middle-ear 

dysfunction

 Two step approach screening test sensitivity and specificity 

were 0.92 and 0.981





Vision Impairment 

 Most common causes of vision problems in children:

 1. Amblyopia = neurodevelopmental disorder that arises 

from abnormal processing of visual images that leads to 

a functional reduction of visual acuity

 2. Non-amblyopic strabismus

 3. Non-amblyopic refractive error 

2017, JAMA, US  Preventive 

Services, Task Force



Vision Impairment 

 Treatment efficacy can decrease as children age 

and visual loss can become irreversible 

 Vision problems; can lead to problems at school, 

bullying, reduced function, quality of life, depression, 

anxiety, injuries

2017, JAMA, US  Preventive 

Services, Task Force
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