
Hammersmith Infant Neurological 
Examination (HINE)



Dr. Karen Thomas
Developmental Pediatrician 

and Neonatologist 

Sophie Lam-Damji
Occupational Therapist

Dr. Darcy Fehlings
Developmental Pediatrician

Dr. Amber Makino
Developmental Pediatrician

Dr. Rudaina Banihani
Developmental Pediatrician 

and Neonatologist 

Dr. Paige Church
Developmental Pediatrician 

and Neonatologist 

Maureen Luther
Occupational Therapist



Webinar Objectives:

  

1. Provide an introduction to 

administering the Hammersmith 

Infant Neurologic Examination (HINE)

2. Provide an introduction to scoring 

the HINE



Background

International clinical practice guidelines (CPG) exist 
to identify and detect CP at as early as 5 months in 
infants with etiologic risk factors for CP (e.g. children 
in Neonatal Follow-up clinics born preterm or with 

Neonatal Encephalopahty)

Average age of cerebral palsy (CP) diagnosis is 
18.9±12.8 months in Canada

Early detection of high-probability of CP can prompt 
for early referrals to evidence-based interventions

The Hammersmith Infant Neurological 
Exam is  key tool for Early Identification !!!



Hammersmith Infant Neurological Exam (HINE)

 For infants between 3-24 months of age (corrected)

 26 items – cranial nerves, posture, quality/quantity of mvt, 

tone, reflexes (not including Behavioural State and 

developmental milestone items)



Hammersmith – Why it is GREAT!

 Easy to perform, scoreable, fast to administer, standardized 
infant neuro exam

 Accessible to all clinicians 

 It will improve your neurological exam skills!

 Excellent inter-observer reliability –(even in less 
experienced staff)

 HINE optimality score provides prognostic information on 
motor outcomes

 Asymmetry scores – very sensitive for picking up Hemiplegia

 Sensitivity and specificity is high (>90%)

 Inexpensive – scoring sheets freely available

 Follow infant with sequential exams 



When administering the HINE…

 Place infant in age-appropriate safe position

 Have infant in appropriate clothing so that all body parts 

can be seen

 Parents can assist

 Can proceed even if infant is crying

 Items can be administered in any sequence

 Look for age and gross motor appropriate responses

 Provide support as needed for young infants and infants 

have more physical challenges



Items you will need…

 Reflex hammer 

 High contrast toy, black and white object works best

 Simple rattle

 Measuring tape 

 Score sheet/ proforma (http://hammersmith-neuro-

exam.com/recording-scoring-proformas/)

http://hammersmith-neuro-exam.com/recording-scoring-proformas/
http://hammersmith-neuro-exam.com/recording-scoring-proformas/


Assessment of Cranial Nerve Function

Facial Appearance: observe face watch for asymmetry with smile or 

grimace (no talking) 

Eye Movements: observe eye movements with eye tracking 



Assessment of Cranial Nerve Function

Visual Response: using a high contrast toy, start at midline 

find the focal point then move toy slowly in a circular arc. 

Allow several attempts to follow, ensure no noise is involved



Assessment of Cranial Nerve Function

Auditory Response: clap hands or shake a rattle on either 

side of child but do not use harsh or sharp sounds, ensure no 

visual contact with toy

Sucking/Swallowing: by parent report or observe  use of 

soother



Cranial Nerves
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Assessment of Posture

 For posture items : a “static” event therefore 
appropriate support is required to achieve an 
accurate assessment of posture

 Caregiver can provide external support as 
needed i.e. age appropriate or physically 
challenged 

 True asymmetry vs asymmetry due to 
increased effort 

 look at posture in multiple positions i.e. 
sitting, supine , supported standing .



Assessment of Posture



Assessment of Posture

Head: Observe position of head in sitting (provide as much support to trunk as 
needed) 
* Head – for 3-4 month old infants  support at hips in sitting. 

Trunk: Observe posture of trunk in sit  (with or without support)

Arms: Observe position of arms in a relaxed position (supine or supported sit if 
needed)
*if externally rotated the chest will look square



Assessment of Posture

Hands: Observe posture of hands in a supported position (throughout the assessment)

look at the feet in relation to the axis of the tibia 



Assessment of Movements

Quantity: Place child in supine (may be age dependent). This 
is your overall impression of the amount (quantity) of 
independent movement  

Quality:  Throughout the assessment, this is your overall 
impression of the quality of the child’s independent, 
spontaneous movements 



Assessment of Tone

Scarf Sign: With one hand, stabilize 
trunk at pelvis and with the other hand 
take the child’s arm across the chest. 
Ensure NO trunk rotation.  With the 
child in a stable position, look at the 
trunk as a block, note the position of the 
elbow to midline. 

Passive Shoulder Elevation: With 
child in a stable position, grasp forearm, 
lift arm forward and up above head to 
bring elbow in line with the ear. May also 
slightly abduct and externally rotate 
shoulder to elevate. Do one arm at a 
time , then together to compare. Watch 
for resistance above 90 degrees. 

Pronation/Supination: Straighten the 
arm, support  the arm with one hand just 
above the elbow while    supinating and 
pronating the forearm. Ensure the elbow 
is maintained in extension. Look for 
resistance at head of ulna and radius. 



Assessment of Tone : Scarf Sign

MIDLINE



Assessment of Tone 

Hip Adductors: Best position is supine as 
both hips and knees must be in extension. 
Hold the legs at the ankles and abduct the
legs gently, quickly and smoothly. 

Popliteal Angle: Best position is in 
supine. Flex knees and bring thighs up onto 
chest. With hands around knees and 
thumbs on calves, straighten the knees and 
hold.
 
Ankle Dorsiflexion: With knee in 
extension, place your flat hand on plantar 
surface of foot, push into maximal 
dorsiflexion. Note the R2 angle.  



1. Flat pelvis required on 
the surface

2. To determine if there is 
an asymmetry:  Observe 
the angle of the feet –
are the feet parallel?

Assessment of Tone: Popliteal Angle



Reflexes and Reactions: Arm Protection 
With one hand supporting the trunk over the pelvis (centre of diaper area),

with the other hand bring child to sit by rotating up through the side.

Note the reaction of the arm on the weight bearing side.  

Hand remains fisted 



Reflexes and Reactions: Vertical Suspension

Hold the child with your hands under the axilla. Suspend 
the child upright with no foot contact on any surface. 
Someone may “tickle” feet to stimulate leg movement. 



Reactions and Reflexes: Lateral Tilt
Hold child vertically with support around the hips. 
Move quickly sideways towards horizonal. Avoid 
head going lower than hips. Observe the response of      
upward side of the head, neck, trunk and limbs.



Reflexes and Reactions: Forward Parachute

A
L= 
2
R= 1

Under 5-6 months

In vertical suspension, move child forward quickly towards the 
ground. Avoid contact of the feet on the surface. 



Reflexes and Reactions: Tendon Reflexes

Using a reflex hammer, test the reflexes of the biceps (elbow), 
quadriceps (knee) and Tendo-achilles (ankle). Flex joint being tested, 
place your thumb over tendon and strike your thumb to test reaction of 
muscle tendon. 

Knee- quads tendon Ankle- tendon-achilles Elbow- biceps tendon



Scoring the  HINE



The Basics

 26 items

 Each item is scored 0-3

 Total score range from 0-78

 Use corrected age

 Subsection scores

 Asymmetry score

3



Scoring Asymmetries

1.5 A [R]



Scoring Asymmetries
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Optimality Score

 Optimality Scores are scores above which babies are 

considered to show typical neurologic performance

 The Optimality Scores are 10th percentile scores for 

children born at term, without any risk factors for CP

 The Optimality Score at 12 months is 73 and at 18 

months is 74 



Age Optimality Score

>9 months > 73

6 months > 70

3 months > 67



 Median HINE scores of preterm infants are lower than 
term infants

 Very preterm (VP) (< 32 weeks) infants have median 
total scores that are lower than late preterm (LP) 
(33-36 weeks) infants

 If born preterm, the cut-off scores should be lowered 
at 3 months by 3.5 points, at 6 months by 3 points, 
at 9 months by 2.5 (VP) – 1.5 (LP) points and at 12 
months by 2 (VP) – 1 (LP) point(s)



HINE Scores that predict 

Cerebral Palsy
Cut Off Scores for High Probability of CP

(sensitivity > 90%; specificity> 85%) 

 3 months  < 56 

 6 months < 59 

 9 months < 62 

 12 months < 65 

Romeo DM, et al. Neurological assessment in infants discharged from a neonatal intensive care unit. Eur J 

Paediatr Neurol. 2013 Mar;17(2):192-8. doi: 10.1016/j.ejpn.2012.09.006. PMID: 23062755. 



 At 3–6 months, infants with quadriplegia, 

GMFCS IV and V and those with diplegia

GMFCS III scored below 40, whereas diplegia

GMFCS I–II  and hemiplegia GMFCS I–II level 

mainly scored between 40–60. 

 26% of infants with hemiplegia scored ≥ 67 

at 12 months 



Global score <63 and an asymmetry score >5 

is sensitive (91.8%) and specific (100%) to 

distinguish hemiplegia from typical 

development





Scoring Aid



Scoring Aid
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Scoring Aid



Scoring Aid





Hammersmith – Mac Keith Press



Thank you!

 If you have any questions, please email us:

 HINE@hollandbloorview.ca 

This HINE Introductory Webinar was developed with the help of Swetlana Kumar.
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