The Impact of Iron Status in Early Infancy on Neurodevelopment of Rural Gambian Infants.
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Background

One in three children in low- and middle-income countries fail to reach developmental
milestones by school age [1].

These early deficits have been associated with poorer academic achievement, economic success,
and mental health across the lifespan [2].

Iron deficiency effects a quarter of pre-school age children globally and is most prevalent in sub
Saharan Africa [3].

Iron is involved in many processes of neurodevelopment including myelination, synaptogenesis,
and dopaminergic neurotransmission. Therefore iron deficiency may contribute to
neurodevelopmental faltering.

The first 1000 days (conception to 2 years of age) are a critical window for neurodevelopment.
Despite this, a recent review concluded that there is insufficient research into early iron status (0-
6months of age) and neurodevelopment particularly in sub Saharan Africa [4].

The aim of this study was to assess the relationship between iron status from 0-6 months of age
and trajectories of neurodevelopment from 5-18 months of age, using the Mullen Scales of
Early Learning (MSEL), a tool to assess infant development across language, motor and sensory
domains, in a cohort of infants in rural Gambia.

Methods

Blood samples were collected from infants at 1 and
5 months of age, then analysed for the following
markers of iron status; soluble transferrin receptor
(sTFR), ferritin, and c-reactive protein (CRP) using a
COBAS 6000 analyser.

The MSEL was conducted at 5, 8, 12 and 18 months
of age, and total cognitive score was calculated at
each time point.

Individual trajectories of development were
modelled using mixed effects modelling. sTFR was
entered as the main exposure, models were
adjusted for sex, birth season, length, head
circumference, parental education and socio-
economic status.
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showed that infants with poorer iron status at 5
months of age achieved lower scores at 5
months. The difference was not recovered by 18
months of age.
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5mo(n=179) 8mo (n=161) 12mo (n=154).

Observations=475 Co-efficient (SE) | P Value
MSEL Score by 5mo sTFR Quartiles
N= 147

Constant 6.52 (0.15) <0.001
Fixed Effects

Age (months)* 2.56 (0.15) <0.001

5-month sTFR (mg/L) -0.57 (0.15) <0.001
5-month sTFR * age 0.010 (0.02) 0.667
Random Effects

Variance (Age¥) 0.07 (0.02)

Variance (Constant) 0.014 (0.01)

Covariance (age, cons) 0.032 (0.01)

Residual 14.76 (1.14)

5 months 12 months

MSEL Score

Age * Age centred to 5 months. Model adjusted for predefined factors listed in

H Bottom quartile STFR B Top quartile STFR methods.

In a mixed effects model of individual developmental trajectories (5-18
months), a 1 SD increase in 5 month sTFR (1.6mg/L ) was associated with a
0.2 SD (2.0 points) reduction in 5 month MSEL score , this difference in
scores was maintained from 5-18 months (age*sTFR interaction p>0.05).

Conclusion

One third of infants were iron deficient by 5 months of age. Poorer iron status at 5 months, but not 1
month of age, was associated with lower MSEL scores at 5 months of age. This difference in scores
was not recovered by 18 months of age. Future research should assess whether interventions to
maintain iron status from 0-6 months are beneficial for neurodevelopment.
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