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NEUROCOGNITIVE SUB-STUDY SUMMARY 

SIERRA LEONE 

BACKGROUND 
Moderate Acute Malnutrition (MAM) is a debilitating condition that compromises the development and 
function of multiple organ systems, including the brain. Evaluation of recovery from MAM in children 
should not be confined to anthropometric indicators, but should also include measures of neurocogni-
tive, emotional, and social function. Our study uses a novel approach to examine neurocognitive func-
tion and recovery in children with MAM, and to evaluate the effects of various supplementary foods on 
neurocognitive function in children. 
  

STUDY DESIGN 
The study will use a case-control design (4:1) to compare neurocognitive function in children with MAM 
and well-nourished, age matched controls. Eligible subjects will be 7- and 18-month-old children with 
MAM enrolled in the four foods study or same-age children without MAM. All participants will be tested 
by eye-tracking and neuropsychological tests upon enrollment to the study (i.e., baseline), and again in 
up to four follow-up assessments to monitor changes in neurocognitive status over time.  

The study will be piloted with 32 children with MAM and 32 well-nourished controls from the two age 
groups (7-month-old and 18-month-old, total N = 128). Sample size for the principal study will be de-
termined after the pilot study has been conducted and an amendment will be submitted to the institu-
tional review boards.  

Informed consent will be sought from the caretakers of all eligible children by a research assistant famil-
iar with the study and fluent in the caretaker’s native language. Duration of the study and participation 
requirements will be explained. Informed consent will be given verbally and in writing.  
 
AIM 1 

To conduct a pilot study to assess the feasibility, measurement properties, and utility of eye-tracking 
tests in monitoring neurocognitive changes in 7- and 18-month-old children over a 4-week period (i.e., 
the typical recovery period from MAM in supplementary feeding programs).  

.  
HYPOTHESIS 1A 

Eye-tracking tests can be successfully performed and repeated in children with varying nutritional status 
in low-resource settings. Successful performance is indicated by moderate to high test trial success rates 
(i.e., >75%) and high overall test completion rates (>90%).  
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HYPOTHESIS 1B 

Eye-tracking test scores have moderate to high stability (i.e., test-retest correlation) over a 4-week pe-
riod in well-nourished controls with no expected changes in neurocognitive status. 
 

HYPOTHESIS 1C 

Factors reflecting infants’ state at the measurement (e.g., fatique level, irritability) and test success rates 
(i.e., number of successfully completed test items) are associated with the measurement properties of 
the eye tracking tests.  

AIM 1I 

To examine the effects of MAM and 4 supplementary foods on neurocognitive function in 6-24 month-
old children 

HYPOTHESIS 2A 

Compared to well-nourished control children, children with MAM will have higher incidence of missing 
saccadic eye movements (i.e., problems of visual acuity and fields), slowed saccadic reaction time (i.e., 
reduced speed and accuracy of visual orienting), lower rate of anticipatory saccades (i.e., impaired visual 
learning), and worse inhibition of reflexive saccades to distracting stimuli (i.e., reduced attention control) 
in brief eye-tracking-based tests. 

 
HYPOTHESIS 2B 

Treatment with supplementary food will lead to a recovery of MAM after 4 weeks. 
 

HYPOTHESIS 2C 

There are differences in the effects of the 4 foods on measures of neurocognitive function in 6 to 24-
month-old children with MAM after 4 weeks of supplementation. These differences are retained in a 10-
week follow-up assessment.  

 
HYPOTHESIS 2D 

Eye-tracking-based measures of neurocognitive function correlate with conventional measures of cogni-
tive function, particularly observation-based tests of visual reception and inhibitory/behavioral control. 
 

MEASUREMENTS 

The primary outcome measures will be i) measures of child nutritional status (tape measures of mid-
upper arm circumference (MUAC), ii) eye-tracking measures of neurocognitive function, including counts 
of saccades to horizontal gabor patches (resolution acuity and visual fields), mean saccadic reaction time 
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(speed of visual orienting), and percentages of saccades to distracting stimuli (attention control), as well as 
iii) observational tests of neuropsychological function (tests of gross and fine motor skills, visual recep-
tion, tests of receptive and expressive language, and tests of inhibitory control). 
 

TECHNIQUE 

In the eye tracking tests, infants will be seated in their parent’s lap in front of a computer display 
equipped with an eye tracking camera.1 When the infant is correctly positioned, a battery of tests will be 
administered, including tests of the infant’s visual acuity and visual fields (i.e., eye movements to gratings 
with varying spatial frequencies), saccadic reaction time (speed and accuracy of visual orienting), and in-
hibition of reflexive saccades to distracting stimuli (attention control). The pictures shown to the child 
will be drawings or photographs of everyday objects (for example, flowers, animals, or human faces). To 
help the infant to maintain interest on the screen and to obtain sufficient number of test trials, the test 
stimuli will be shown in short blocks, interrupted by presentations of dynamic infant-friendly videos. The 
testing sessions will last approximately 15 minutes.  In the first (baseline) assessment and in the last fol-
low-up assessment, the eye tracking tests will be followed by conventional tests of neuropsychological 
function, including Mullen Scales of early Learning2, to assess global cognitive development; and at 18 
months of age, age-appropriate tests of inhibitory control3. 

IMPLICATIONS 

The results from this study will contribute to the understanding of supplementary food product effec-
tiveness in terms of recovering neurocognitive function. This study is operationally important because 
program implementers typically rely on weight, height, and MUAC as indicators for recovery, but there 
may be added value in assessing brain and cognitive function.  If successful, the eye tracking tests we 
have designed for this study may provide a quick, easy, objective, and fully automated system for moni-
toring neurocognitive function and recovery in children with MAM in various points of child care and in 
food aid programs. 
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