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> 50% of the people worldwide live in cities
over the next 20 years

>70%
All global population growth from 2016 to 2030 will be absorbed by cities ,
about 1.1 billion new urbanites over the next 14 years
50 years back there were

3 mega cities( >10 million inhabitants, Tokyo, Osaka, New York-Newark )
28 cites ( today )
41 cities ( 2030)

Source: United Nations 2014
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Built environment – profound impact on the
population Physically activity levels
Simultaneously decreases
• Decreases obesity
• Decreases Air pollution
• Decreased fossil fuel consumption
• Heat island effect
• Climate change

The ‘Wonder drug “ Primary prevention _
diabetes, hypertension, strokes, heart attacks
Majority effects through prevention of Obesity
Land mark – global trials
Diabetes can be prevented for
life by 58%
1.

30- 45 minutes of brisk
recreational walking

2.

5 times a week

5-7% (approx. 2-3 kgs) of

To lose
body weight.

Avoid calorie dense foods
Source: Knowler WC, Fowler SE, et al l. 10-year followup of diabetes incidence and weight loss in
the Diabetes Prevention Program Outcomes
Study. Lancet 2009 Nov 14 374;1677-1686
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• Physical activity decreases the unhealthy fat in the
blood by
•
Cholesterol
• Triglycerides
•
LDL
•

Improves the protective cholesterol (HDL)

•
•
•
•

Physical activity prevents diabetes
Physical activity improves glucose metabolism
Physical activity blood pressure
Physical activity body fat
Author: Shifalika goenka
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“Miracle drug” -Physical activity in daily living will prevent
obesity and tackle key environmental, health burdens
• Physical activity risk of
•
Osteoporosis
•
Osteoarthritis
•
Breast cancer
•
Colon cancer
•
lower back pain
•
stress, anxiety , depression
•
falls in old age,
•
Increases strength and fitness
12/12/2019

Author: Shifalika goenka
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Sitting
The new risk factor -excessive sitting,
independent of physical activity, is
harmful to health, sitting in traffic jams
60-80 minutes of
moderate vigorous
activity can negate the
sitting
Source: Ekelund, et al, Physical
Activity 2016: Physical Activity,
Sitting time and Mortality
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Every minute counts, every additional minute
benefits
• Higher levels of total physical
activity,
– at any intensity,
– and less time spent sedentary,

• are associated with
substantially reduced risk for
premature mortality, with
evidence of a non-linear doseresponse pattern in middle
aged and older adults.
• Even beyond recommended
30-45 minutes per day
Ekelund et al, BMJ. 2019; 366: l4570.

Built Environment and Physical activity
Four built environments factors
were positively and linearly associated with higher
physical activity levels in 14 countries through objective measurements
1. More Green public parks within walking distance (0.4-0·5 km)
from residence, which were free and open to all; ( >0.3 hect)
2. Higher density of public transport such as number of bus, rail, or
ferry stops and stations divided by the land area; higher
3. Net residential density; compactness
4. Intersections, street intersections that are pedestrian accessible.
All this assumes the presence of wide useable pedestrian paths and
roads for traffic which are not more than 2 lanes on each side.
Lancet, 2016, Sallis et al, and Goenka S , Andersen L
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Lancet series on urban design and transport for
health- recommends- 8Ds ( Macro)
Macro level
1. Density- Cities compact
2. Diversity- mixed land use,
3. Distribution of employment- equitable
across cities
4. Destination access- within 30 minutesaccess to markets, other facilities
5. Demand management- attractive of
alternative travel modes of travel,
6. Distance- public transport
7. Design
8. Desirability

Micro level
• Make active transport( walking)
safe, attractive, affordable, and
desirable; • Prioritise wide pavements and
non-motorised transport/cycling
lanes over motorised transport;
With periodic water fountains and
benches
A measure of
development of a
country is how well you
treat and respect your
pedestrians and other
active transporters

Lancet series recommendations on urban
design and transport for health( micro)
• Ensure sufficient separation of pedestrian/non-motorised
and motorised transport preferably with greens
• Green spaces and parks and make neighbourhoods safe,
attractive, destination accessible,
• Policies are also needed to protect and support agriculture in
urban and peri-urban settings
• Schools, educational institutes, and homes should be
located away from high-traffic routes.
Lancet, 2016, Goenka, Andersen
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Delhi--Low Physical Activity Cluster in
blue = High Fasting Blood Glucose
Cluster in red
PI: Dr D Prabhakaran
Those people staying
next to major high
ways had low
physical activity
levels ( BLUE COLD
spots) and this
corresponded with
high fasting glucose
levels in red
Author : Safraj S et
al

Delhi - Proximity to busy
road/highways,
intersections and Systolic
blood pressure
Noise, air pollution and Built environment
Evidence indicates that higher levels of noise
and air pollution were related to higher
blood pressure levels in the population (
source-Schulz M1, J Public Health (Oxf). 2018
Mar 1;40(1):8-15. doi:
10.1093/pubmed/fdw141.
Many governments have established noise
standards with an aim to protect citizens
from adverse physiological, psychological,
and social effects associated with noise
exposure

Systolic blood pressure
175-224 mm Hg – Red
125- 175 mm of Hg Yellow
76- 125 Green
CARRS – Cohort, Safraj S
Pi: Prabhakaran, D, Tandon N,
Venkatnarayan
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Public Transport Increases Population Physical Activity
• Use of public transport, is an established booster of population
physical activity levels.
• A systematic review by Rissel et al, elucidated an increased
walking time of 8–33 minutes per day in public transport

users.
• This also saves fossil fuel lowering the carbon emissions.
• All public transport needs to be age and disabled sensitive,
climate sensitive and in the LMIC context should restore the
dignity of public transport users in all human habitations.
Rissel C, et al. Int J Environ Res Public Health.
2012;9(7):2454-2478

In India, 38% of the children under 5 are
stunted (too short for their age; chronic
undernutrition); 21% are wasted (too thin
for their height; acute under nutrition);
and 36% are underweight and 58% are
anaemic (haemoglobin levels below 11.0
g/dl). NHFS( 4)

India: Third highest number of obese people in the
world- 41 million obese
15 million children overweight /obese India.
20-29% of private school children in India obese
10% of overweight/obese children have of
Sources: NHFS( 4) Goyal J, 2011; Jagadesan
dysglycemia. Most urban schools don’t meet recommend ( ,
S , 2014 Jain, 2010; Marwah a, 2006
report card of PA for schools, Katpally, Goenka et al
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Barriers in being physically active in India and LMICs
1.
2.
3.
4.
5.
6.
7.
8.
9.

In-appropriate city planning, built environment
Disappearing green spaces , urban forests, parks
High temperatures , high dust levels.
High density- mixed land use- Land mafia , increasing the density of built environment,
over construction, over commercialization,
PAVEMENTS-- vanishing useable pedestrian paths, non-user friendly crossings, absence
‘Sitting’ in traffic, absence of appropriate crossings
Inadequate density and compromised safety for women public transport.
Absence of ‘last mile walkability”
Safety concerns

3. High temperatures, heat islands
and built environment
• Most of the LMICs, face
scorching high heat most of the
year around, posing a huge
barrier to the pedestrian, elderly
and differently abled. The
temperatures could vary from
34 to 47 degree Celsius for
majority of the months in a year
with consequential high heat
related morbidity

8

12-12-2019

Morbidity, mortality, standard of living
and heat
• Mortality rose by 2% for every degree rise
beyond 36.2 degree celsius and the effect was
greater when minimum temperature were
>26.5 degrees.
• Recent world bank report: High heat to have
major negative impact of health, economics
and standard of living in India
1. Dutta A, et al, At which temperature do the deleterious effects of ambient
heat "kick-in"? Int J Environ Health Res. 2019:1-11
2. Muthukumara M. South Asia's Hotspots: The Impact of Temperature and
Precipitation Changes on Living Standards. 2018

Intensities of heat island effects
in Indian cities 3-12 degrees C

Recent world bank report: High heat
to have major negative impact of
health, economics and standard of
living in India

Source: Imam, Banerjee, Ambio. 2016
May; 45(4): 442–457.
Devdas and Lilly Rose (2009), Deosthali
(2000), Mohan et al. (2009), Devi
(2006), Gopinath et al. (2014), Ansar et
al. (2012), and Padmanabhamurty
(1990/1991)
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Tree canopy(Greenery) on either side of the road --natural air-conditioner and air purifiers
• Street segments with trees had on average lower temperature,
humidity, pollution, with afternoon ambient air temperatures
lower by 5.6 °C,
• Road surface temperatures lower by as much as 25- 27.5 °C, and
• SO2 levels reduced by as much as 65%.
• Suspended Particulate Matter (SPM) levels were very high on
exposed roads, with 50% of the roads showing levels approaching
twice the permissible limits, while 80% of the street segments withSource : Effect of street trees on microclimate and air pollution in a
tropical city. Lionel Sujay Vailshery, Volume 12, Issue 3, 2013, Urban
Forestry and Urban Greening

trees had SPM levels within prescribed limits

https://www.researchgate.net/publication/275014855_Effect_of_street_tree
s_on_microclimate_and_air_pollution_in_a_tropical_city

.

Greenery
lowers
mortality

Green spaces proximity lowers mortality and
disease

Refraction

20

28 28

30%

25%

from RR/HR

15%

14

20

17

mortality

20

20%

14

Refraction
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Prostate cancer

34

35%

10%

5%

0%

Coronary Heart Disease

Diabetes
Coronary Heart Disease

Hypertension
Mortality
percent lower risk
Diabetes

Hypertension

Greenery in built environment
lowers mortality and diseasepercent lower risk derived from
RR/OR

Percent lower risk: derived

40%

Cancer
Mortality

Cancer

Bar : 1, 2 – Sattelmair, J et al, Circulation, 2011, Aug, 1: 150 min. recreational moderate activity per
week; 300 minutes recreational moderate activity per week
Bar 3: Lee IM, lancet 2012,

10

12-12-2019

4. High (and ever increasing) density in Indian cities –
leading to increased sitting time, decreased PA
Mumbai, Kolkatta and Delhi, are among the most highly populous and dense cities in
India and the world

Populous cities in the world
• Mumbai’s population is
18.41 million (2011)
• Delhi. _ 16.75
million (2011
• 75,000 people come to
Delhi, every year, according
to the Economic Survey.

•
•
•

•

Density
Mumbai, population density is approximately 20, 000
(19,652 average ) per sq. km area
Delhi 11,320 people stay per people per sq. km area.
Some areas of Mumbai have as many as 101,066
people packed in a single square kilometre. In such
situations, besides compromised living conditions
there is another lurking peril which is less
documented and less realized- ‘Increased Sitting’.
Mixed land use – factories in congested small rooms
, emitting toxic chemicals mix with children playing

Low Physical Activity Cluster (Coldspot) in Delhi

PI : Dr D Prabhakaran
CARRS Cohort in Delhi
People living in very
congested areas, with high
density without access to
green spaces have low
physical activity levels ( in
blue) and high blood sugar
levels
Author : Safraj S et al.
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Road Design, transport and Health
• Road traffic and transport related injuries are the leading causes of
preventable deaths among the youth globally
• Majority (93%) of these fatalities are reported from LMICs and LICs
and involve pedestrians and motorised two-wheelers (cyclists and
motorised)
• Countries who don’t invest in wide-pavements, sidewalks,
pedestrian priority and other active transport facilities and safe
road designs could eat-into 7-22% of their per capita GDP growth
over a 24-year period
Sources: Mokdad AH, Forouzanfar MH, Daoud F, et al. Global burden of diseases, injuries, and risk factors for young people's health during 19902013: a systematic analysis for the Global Burden of Disease Study 2013. Lancet. 2016;387(10036):2383-2401
The World Bank. Road Deaths and Injuries Hold Back Economic Growth in Developing Countries. https://www.worldbank.org/en/news/pressrelease/2018/01/09/road-deaths-and-injuries-hold-back-economic-growth-in-developing-countries. Published 2018. Accessed June 2019.
World Health Organisation. Fact sheet- Road traffic injuries. https://www.who.int/news-room/fact-sheets/detail/road-traffic-injuries.
Corazza MV, Di Mascio P, Moretti L. Managing sidewalk pavement maintenance: A case study to increase pedestrian safety. Journal of Traffic and
Transportation Engineering (English Edition). 2016;3(3):203-214.

5. Pavements
User friendly pavements

Non- user friendly pavements

Countries who don’t invest in wide-pavements, sidewalks, pedestrian priority and other active
transport facilities and safe road designs could eat-into 7-22% of their per capita GDP growth
Source The World Bank. Road Deaths and Injuries Hold Back Economic Growth in Developing Countries.
over a 24-year period
https://www.worldbank.org/en/news/press-release/2018/01/09/road-deaths-and-injuries-hold-backeconomic-growth-in-developing-countries. Published 2018. Accessed June 2019
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5. Roads get widened then people need to walk on roads between upcoming traffic and cars

Source : http://www.ccdcindia.org/wp-content/uploads/2015/12/Powering_Indias_growth.pdf

5.Non-user friendly crossings- India has one of the
high rates of road traffic accidents
DIGNITY
Loss of dignity as a pedestrian
When it comes to dignity, you
cant make compromises

Safety first
Its not about last mile
connectivity,
Its about last mile
walkability,
Safety and comfort in
walking and crossing,
Dignity of the pedestrian
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Framework Convention on Built Environment
and Physical Activity’, needs to be taken up by
WHO and the UN for uptake and
implementation by Member Countries
Interventions which will increase physical

For
activity through the built environment
will also help to lower air-pollution,
• Obesity prevention,
decrease fossil fuel consumption,
enhance dignity in elderly, and disables
• Lowering of air-pollution,
and pedestrians
• Climate change mitigation,
Measureable indicators have been
outlined in
• SDGs,
Devarajan R, et al, 2019, doi:
10.1111/obr.12938
• Disabled and age inclusiveness,
• Dignity, and prevention of non-communicable diseases at
the ground level,

Sustainable Development Goals- Physical
activity, city planning and health
1.
2.
3.

4.
5.

6.

7.

SDG 10- Reduced inequities
SDG 11- Sustainable cities and
communities
SDG 13, climate action, promoting
health through low carbon
development and protecting health
from climate risks
SDG 15, Life on land
SDG 16 peace and justice- develop
implement, monitor strong SDG
national response
SDG 4 – Support high quality education
for ‘all’ to improve health and health
equity
SDG 5- promoting gender equity ,
fighting violence against women
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Economic costs of inactivity in daily living
• Physical inactivity is 67.5 billion USD$,
• Diabetes 612-1099 billion USD$ and
• Non-optimal blood pressure 100 billion USD, annually
• Countries especially LMICs, squander upto 5% of GDP, through road-traffic
deaths and injuries
• NCDs are estimated to cost India 6.2 trillion USD ( 2012-2030)
Enhancing physical activity levels in daily living through appropriate urban
design, built environment and transport systems can provide a powerful
anti-dote to obesity, diabetes, hypertension, stroke, cancers and air
pollution
(Sources: Ding D, 2016, lancet, da Rocha FJ, Diab, Res Clin Pract 2016, Gaziano T,
hypertension-2009,Global status report road safety, WHO 2015, Bloom DE 2013,

MORE PEOPLE WALK
• Less Obesity, Diabetes
• Less High blood pressure
• Less Strokes
• Less Heart attacks
• Less Accidents
• Longer lives
• More productive lives
• Healthy lives
• Prevent accidents

This is
in your
hands

Pleasant and comfort is walking
Less sun + Lower temperatures
Lesser accidents
1) More shaded,
dedicated wide
pedestrians paths,
2 ) 1-2 carriageway
roads only, for easier
crossings

Author: Shifalika goenka
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Dedicated tree-canopied shaded walking and cycling paths
will promote physical activity, prevent diseases, save fuel and
promote safety of entire communities and populations, and lower
air pollution

Shaded pedestrian paths increases physical
activity, promotes health, prevents diseases and
decreases accidents

City planners can
prevent obesity steer
the population’s
health, economic
savings and the
environment
Open green spaces promote
communities and people of all
ages and backgrounds to be
physically active
Source Goenka S, Powering
India’s Growth
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