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CENTRAL NERVOUS SYSTEM  Growth & Maturation

Cerebellum maturation
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COGNITIVE DEVELOPMENT  Developmental Domain

FILTER: Risk Factor – MalnutritionHEALTH OUTCOMES  Disease Pathology

Cerebral cortex half adult thickness

Sensory tracts myelination completed

Motor tract myelination continues

Brain volume at 30%

Peak synaptic density

Synaptic pruning

Watches people

Visually follows moving objects

Begins to follow things with eyes and recognize people at a distance

Stares momentarily at spot where object disappeared

Begins to follow things with eyes 180 degrees

Pays attention to faces

Begins to act bored (cries, fussy) if activity doesn’t change

Recognizes familiar people and things at a distance

Stares at own hand

Watches faces closely

Lets you know if he is happy or sad

Follows moving things with eyes from side to side

Uses hands and eyes together, such as seeing a toy and reaching for it

Reaches for toy with one hand

Responds to a�ection

Explores own body

Shows curiosity about things and tries to get things that are out of reach

Begins to pass things from one hand to the other

Looks around at things nearby

Brings things to mouth

Uncovers toy a�er seeing it hidden

Moves things smoothly from one hand to the other

Picks up things like cereal o’s between thumb and index �nger

Puts things in his mouth

Plays peek-a-boo

Looks for things she sees you hide

Watches the path of something as it falls

Object permanence develops

Releases object grasped by others

Responds to sound of name

Waves goodbye

Attempts to retrieve dropped objects

Starts to use things correctly; for example, drinks from a cup, brushes hair

Lets things go without help

Pokes with index (pointer) �nger

Follows simple directions like 'pick up the toy'

Copies gestures

Egocentric symbolic play (e.g., pretends to drink from cup)

Puts things in a container, takes things out of a container

Bangs two things together

Explores things in di�erent ways, like shaking, banging, throwing

Finds hidden things easily

Looks at the right picture or thing when it’s named

Uses stick to reach toy

RSV Infection/ Bronchiolitis

Measles

Leishmaniasis (visceral, cutaneous, mucocutaneous)

Pneumonia/lower respiratory infections PIN   EXPAND

Continued growth of cerebrum and brain stem

Can follow 1-step verbal commands without any gestures; for example, sits when you say 'sit down'

Scribbles on his own

Shows interest in a doll or stu�ed animal by pretending to feed

Points to get the attention of others

Knows what ordinary things are for; for example, telephone, brush, spoon

Points to one body part

REFERENCES

Peak start age
0 weeks

Start age
0 weeks

End age
18 months Knickmeyer RC, Gouttard S, Kang C et al. “A struc-

tural MRI study of human brain development from 
birth to 2 years.” J Neurosci. 12176-12182. (2008). 
Vol. 28, Iss. 47, pp. 3479-08. http://dx.-
doi.org/10.1523/jneurosci. (DOI: 10.1523/jneuros-
ci.3479-08.2008) View Source

MacGregor J. Introduction to the Anatomy and 
Physiology of Children: A Guide for Students of Nurs-
ing, Child Care and Health. (2008) Routledge. 
https://www.amazon.co.uk/Introduction-Anato-
my-Physiology-Children-Students/dp/0415446244      
View Source

Peak end age
12 months

Cerebellum maturation
Cerebellum triples in size during the �rst year (Knickmeyer RC. J 
Neurosci. 2008;28[47]:12176-12182). Cell count of cerebellum has 
reached adult levels by 18 months of age. (MacGregor J. Introduction 
to the Anatomy and Physiology of Children: A Guide for Students of 
Nursing, Child Care and Health. 2008)
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Objective

The Seminal Events Timeline is a knowledge map that 
illustrates child development from conception to age 
13 years. Our objective is to develop a digital tool that 
facilitates collaboration, hypothesis development,  
and predictive modeling to improve our understanding 
of child growth and development, and is designed to 
visualize temporal and etiological connections between 
pathways and risk factors.

METHODOLOGY & SCOPE

A literature review was performed by the START Center at the 
University of Washington in conjunction with the HBGDki 
initiative at the Bill & Melinda Gates Foundation, with the aim 
of providing a holistic view of growth and development:  

 — Conducted a comprehensive review of > 850 peer-reviewed 
articles, medical textbooks, and online resources;

 — Accumulated data on seminal events in normal organ 
growth and development from conception to adolescence 
at age 13;

 — The data also include risk factors and diseases that may 
interrupt normal growth; as well as interventions that may 
improve health outcomes.

EXPLORE THE  
USE CASE PROTOTYPES 

http://bit.ly/seminal-events

USE CASE #2

Determine health outcomes and biological measures that can 
be used to evaluate a breastfeeding promotion intervention. 
This tool allows users to identify potential mediating as well as 
confounding factors.

USE CASE #3

Develop a list of risk factors for infectious health outcomes 
linked to growth faltering (such as pneumonia and diarrheal 
disease), and examine the temporality of risk factors as they 
relate to key markers of growth faltering.

USE CASE #1

Generate hypotheses about biological mechanisms linking 
malnutrition to impaired cognitive development. 

1,425 DEVELOPMENTAL EVENTS AND PROCESSES

10 Organ systems
Central nervous system
Peripheral nervous system
Respiratory system
Cardiovascular system
Gastrointestinal system
Blood/immune system
Musculoskeletal system
Genitourinary system
Endocrine system
Skin/integument system

4 Developmental domains
Language development
Motor development
Cognitive development
Emotional development

GET PROJECT UPDATES & EARLY ACCESS 
Share your contact information to get project updates, 
access webinars, and test the Beta version of the tool. 
http://bit.ly/set-updates
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Pneumonia/Lower Respiratory Infections

Tuberculosis

Leishmaniasis

Diarrheal diseases

Helminth infections

RSV infection

FILTER: Risk Factor – Malnutrition
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HEALTH OUTCOMES

PATHOGENESISHEALTH OUTCOME RISK FACTOR INTERVENTION 

Pneumonia/Lower Respiratory Infections
Peak start
3 months

Start age
40 weeks

End age
13.8 years

Peak end
5.8 years
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Select items to visually filter threads

Adequate complementary 
feeding

Antibiotic therapy (e.g. 
Amoxicillin tablets)

Antiviral therapy (e.g. Tamiflu)

Exclusive breastfeeding

Hydration and oxygenation

Improved cookstoves and 
ventilation

Palivizumab for high-risk groups

Parental smoking cessation programs

Vaccination (e.g. against 
Haemophilus influenzae type 
b and Pneumococcus)

Bronchopulmonary dysplasia

Crowded living conditions

History of asthma

Impaired immune system

Indoor air pollution

Low birth weight

Malnutrition

Parental smoking

Prematurity

Pneumonia/lower 
respiratory infections

Bacterial agents (e.g. 
Streptococcus pneumoniae 
and Haemophilus influenzae 
type b (Hib))

Viral agents (e.g. RSV, 
adenoviruses, influenza)

EXPAND REFERENCES

Complete full thread selection to view descriptions

Age descriptions
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2,355 PATHWAYS CONNECTING OUTCOMES TO RISK FACTORS AND INTERVENTIONS

33 Health outcomes &  
44 associated pathogeneses

 — Infectious and parasitic 
agents (e.g. HIV, 
leishmaniasis)

 — Non-infectious outcomes 
(e.g. preterm birth, 
malnutrition)

 — Genetic and/or chronic 
conditions (e.g. congenital 
anomalies, diabetes) 

222 Risk factors
 — Maternal and parental risk 

factors (e.g. smoking)
 — Environmental risk factor 

(e.g. socioeconomic status)
 — Genetic risk factors (e.g. 

congenital anomalies)
 — Other risk factors (e.g. low 

birth weight) 
 
 

199 Interventions
 — Preventative interventions 

(e.g. vaccination)
 — Treatment and disease 

management (e.g. school 
based deworming programs)

 — Medical and non-medical 
interventions (e.g. 
antimicrobial therapy, 
community WASH education 
programs)

To align with HBGDki goals of answering questions about 
preterm birth, growth faltering, and impaired neurocognitive 
development, content inclusion was guided by the following 
principles: 

 — Emphasized health outcomes of key importance in low- 
and middle-income countries using a global burden of 
disease tool developed by Institute of Health Metrics and 
Evaluation (IHME); 

 — Interventions were included based on empirical evidence  
of efficacy in peer-reviewed studies. Interventions  
deemed impractical in low- and middle-income countries 
were excluded.
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