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Overview of the 
respiratory 
system: Growth 
and 
Development



Stages of lung development



Lung development

• Normal lung development is a 
series of well orchestrated 
events

• Full lung maturation occurs at 
22 years of age

• Lung function follows a 
predictable progression.

E.g. lower quartile at 
birth=lower quartile in 
adulthood
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Trajectories 
of lung 

development



Lung development and prenatal exposure
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Common Respiratory Diseases

Childhood

• Chronic Lung Disease (CLD)

• URTIs- Otitis media, pharyngitis

• Pneumonia

• Tuberculosis

• Asthma

• Bronchiectasis

• Post-TB Lung Disease

Adulthood

• URTIs

• Pneumonia

• Tuberculosis

• Asthma

• Chronic Obstructive Pulmonary 
Disease (COPD)

• Post-TB Lung Disease

• Lung cancer
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Burden of Respiratory Disease in Uganda

Childhood pneumonia: top three causes of child morbidity and mortality

Mortality rates of 10%-30% 

Childhood asthma
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COPD in Uganda
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Prevalence 
▪ 1.5%(urban)-16.2% (Rural)

▪ Prevalence higher in women
16.8% women vs 15.4% men

▪ Prevalence among HIV 
patients 6.2%

Fredrick van Gamert, 
Bruce et al(2017)

Masindi
(Rural)

16.2%

Trishul ,grisby et al 
(2019)

Nakaseke 6.1%

Trishul, grisby et al
(2019)

Kampala
(Urban)

1.5%

Kayongo, et al (2020) Nakaseke
(Rural)

6.2%
(HIV 
population)

Trishul et al
(2022)

Nakaseke
(rural)

7%



Risk factors for respiratory diseases

1. Genetics

2. Environment: air pollution, tobacco smoke

3. Nutrition

4. Disease
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Common sources of air pollution



Ambient 
air 
pollution
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Effects of Air pollution
Pregnancy/unborn baby: 
compromise placental blood 
flow
Direct effect on the baby

• Low birth weight
• Premature births
• Bleeding (antepartum haemorrhage)
• Poor lung function at birth

Lungs • Increased risk of lung diseases- pneumonia, 
asthma, lung cancer, COPD

Heart • Cardiovascular disease- Heart attacks

Brain • Poor neurocognitive functioning
• Stroke

Eyes • Cataracts



MATERNAL NUTRITION

Maternal malnutrition during pregnancy affects airway size and alveolar number 

• Associated with poor birth outcomes-LBW, Prematurity

Maternal iron status during pregnancy has also been associated with childhood 
wheezing disease and sub-optimal lung function up to the age of 10 years

In a cohort of rural Nepali children whose mothers received vitamin A as part of a 
supplementation trial in pregnancy, lung function at age 9-13 years was noted to be 
better than for those whose mothers did not receive vitamin A 

Nurmatov U, et.al. 2019, Checkley W, et.al 2010, Beckhaus AA, et.al 2017
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IMPALA STUDY IN UGANDA: PRENATAL VITAMIN D (N=564)
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FREQUENCY OF CONSUMPTION OF FOODS
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Interventions

• When?

• How?

• What works?

• How does it work?

16-Sep-22 www.mbl.mak.ac.ug 21







Educational interventions: Midwife-led project in Uganda

https://www.youtube.com/watch?v=A8DfI9eqqh0&t=201s Key findings
• Improvements in knowledge 

about risks of biomass smoke
• Changes made- keeping away 

from smoke, burying refuse
• Intent to change
• Buy solar panels, clean 

cookstoves
• Put chimneys on the kitchen
• Major barrier -Poverty

https://www.youtube.com/watch?v=A8DfI9eqqh0&t=201s


CLEAN COOKSTOVES

THE RESPIRE TRIAL: Guatemala highlands

534 households with a pregnant woman or infant 

randomized to receive a chimney stove or retain the open fire

Primary outcome: incidence of pneumonia in children

Results

• Non-significant reduction in incidence of physician-diagnosed pneumonia

• Significant reduction in physician-diagnosed severe pneumonia (RR 0.67; 95% CI 0.45 to 0.98)

Smith, K.R., et al. Lancet 2011, Heinzerling AP., et al. Thorax 2016



Cooking and 
Pneumonia 
Study
(CAPS)







Nutritional 
interventions

Single nutrient interventions –not helpful

Dietary approaches proposed:

• Feeding is a behaviour and therefore the 
required nutrients are likely to be obtained 
from an optimal diet,

• The interrelations between constituents in 
foods are significant and the health benefits 
appear stronger when put together in a 
synergistic dietary pattern than for individual 
foods or food constituents
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Other interventions

Interventions in early childhood  (1000 days)
▪ Healthy pregnancy, healthy newborn, health child

▪ Immunization

▪ PMTCT

▪ Infant feeding

Secondary prevention

Early screening and optimal management of respiratory illnesses
• Pneumonia →Bronchiectasis

• Asthma→ COPD 

• Tuberculosis  →Post-TB Lung Disease
30
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Under-diagnosis of asthma

41.2% (253/614) under-fives had 
asthma syndrome

Only 9.5% of them had a diagnosis of 
asthma

95.3% of them had been diagnosed 
as pneumonia and prescribed 
antibiotics
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Key messages

• Early life (prenatal) events affect lung growth and development, and 
lung function

• Sub-optimal lung function at birth is a risk factor for respiratory 
diseases throughout the life course

• A life course approach to prevention of lung diseases –the way to go

• Environment and nutrition are modifiable risk factors and if 
addressed, can lead to improvements in lung health and prevention 
of lung diseases 
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