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Why we need systems approaches for
a community settings
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Global Obesity Prevention Center (GOPC)
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A CITY COMMITTED TO BUILDING AN
EQUITABLE AND RESILIENT
URBAN FOOD SYSTEM
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USE FOOD AS A CATALYST TO ADDRESS
HEALTH, ECONOMIC AND
ENVIRONMENTAL DISPARITIES IN
HEALTHY FOOD PRIORITY AREAS
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HEALTHY FOOD ENVIRONMENT STRATEGY
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Multilevel program to improve the Baltimore food

environment
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Baltimore City
Council, BCRP,
Baltimore Schools,
Baltimore Health
Dept and others

e SA004 AHLTVIH
3018

A

1300 Q3SYE INIIY sy,

B'More Healthy

\ Y/
Communities

I’/[II[[[L

YIQ3wW TvIo0S _J

1300 Q3SVE LINIIY
NOILYINQ3

r— ViGN TVIO0S sy

Baltimore City J

Recreation and
— [ Parks, Boys and EDUCATION —J
Twittgir® Clubs SOCIAL MEDIA

400+ parents, children




BHCK Policy Working Group

10 meetings w/ city stakeholders, since kick-
off in July 2013

30+ working group members, representing
various sectors:

— City Council Baltimore City Councilman Carl Stokes
— City Health Department

— Baltimore City Public Schools
— Family League

— Recreation and Parks

— Wholesalers

— Academia

Baltimore City Baltimore City Food Policy
Councilman Pete Welch Director Holly Freishtat
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BHCK Policy WG Activities

 Partnered with decision-makers

* To develop and build the evidence base
to support policies for a healthier food
environment in Baltimore City

 To sustain BHCK activities

* Requested to develop simulation model to
provide evidence for urban farm tax credit
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A CITY WHERE COMMUNITIES THAT HAVE BEEN
HISTORICALLY EXCLUDED FROM ACCESS TO
LAND AND TO FRESH, HEALTHY, CULTURALLY-
APPROPRIATE FOODS ARE THOSE THAT
BENEFIT MOST FROM URBAN AGRICULTURE




1. Create ag land-use policies that
encourage urban farms and local food
production

» Identify land suitable for farming
« Land tenure and pathways to ownership
« Supportive policy

2. Promote safe, environmentally
sustainable, and socially responsible
production

» Educational resources for growers
» Resident/consumer buy-in

3. Support growers to create financially

viable urban agriculture
« Money and resources

» Aggregation, urban-rural linkages
» Increase demand for local products
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Property Tax Credits for Urban Agriculture

 Bill sponsored by
Councilman Pete
Welch

 Provide 90% tax credit
to owners of vacant
lots if they will convert
them to urban farms

« BLIFE model modified
to provide evidence for &
the bill "
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Baltimore Low Income Food Environment

(BLIFE) ABM Characteristics

1. Geospatially explicit model
of neighborhoods that
include:

e 50+ schools

* 300+ corner stores
and carry-outs

7 recreation centers
e ~10% of city area

2. Focus on after-school food
consumption and activity

TR I” % TOWSON o™ e=s
s Caslle 3 %amey & &
\ ] z (542) - N ’ &
- ‘59 : _f %l‘l‘ 'b‘ / Q’é’
s = A -
smthpve o, (139) O Parkville §{ White Marsh
Cheswolde .E ’\ Noitingham
-~ i Overlea ”
= Mid-Govans > 4
% =l 4
Arlington p (139) @) \Qb gRossville
~ g . a \“
{140) Pen Lucy of ? I
S~ Druid e b Middle River
Ashburton Hil K . ‘4‘. \BOWK
. Rosedale 4 IE FWy,\ Quart

Walbrook

Bridgeview- Gre gala
s

: 9
Freoen v o+ Can o‘"y ‘H'
' Dog Park %‘\

V-olﬂv:lleﬁ&:mﬂ—'\fbﬂ ~ / s
~ 1 P McHenry N2
utus ! Cherry Hill Dundalk ’_.: Hawk Cow

. 157)
!Biaailyv\ //.—\,-Edqemere o
| g \? Curtis Bay Sp‘::)m;v‘
) A N 7
LinthiCom Baltimore B2/t 1695 ]
Heights ™ 4 Sy
. s
@/ Fort Howard
(110 - Ferndale > Park
: F D! &

JOHNS HOPKINS

GLOBAL OBESITY
PREVENTION CENTER



BLIFE Model Components

1. 299 Agents (adolescents 10-14 years)

1. Gender

2. Age <

3. Height }E,e *

4. Weight \ Carryout

5. Home address Y teurant
2. Agent activities AN - a

1. Walking *\ie g

2. Exercising Grocery store

3. Eating ie >’;} { /

: : Corner store ecreation

3. Model calibration center

1. CDC growth curves
2. Project HeartBeat! (Dai et al., 2002)
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BLIFE Model: Low income AA children after

school food foraging
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SHARELINES

L 4 City Council approves tax credits for urban farmers, gives key approval on anti-human trafficking bill.

MAY 4, 2015, 7:42 PM

rban farmers would qualify for property tax breaks of 9o percent, under a bill the City Council sent
Monday to Mayor Stephanie Rawlings-Blake.

Rawlings-Blake is expected to sign the bill granting the tax breaks to farmers who grow and sell at least
$5,000 of fruit and vegetables a year.

Councilman William "Pete" Welch, the bill's sponsor, said the credits
could help improve eating habits in the city, and in turn address some
of Baltimore's health disparities. The credits could be used for five years
before they would need to be renewed.

= Related

"We have to make available fresh fruit and vegetables, and we have to

reduce the price of fruits and vegetables," Welch said. Some "people

make decisions based on price, not on health."

Baltimore agency slow to hold
officials accountable Welch said the majority of his district is in a food desert, and residents

lack easy access to supermarkets.
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Here Is What Sugar-
Sweetened Drink Warning
Labels May Do To Obesity

Healthcare
I am a writer, journalist, professor, systems modeler, computational and digital health
expert, avocado-eater, and entrepreneur, not always in that order.

WEDIO
UTRO

Public Health Informatics Computational Operations Hesearch

Twitter: @PHICORteam [ bruce_y lee K >4 1 ) |_| | ( A {



Virtual Population Obesity Prevention (VPOP) Labs:
“SimCity” for obesity prevention
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Representations of all key locations in
Baltimore use geo-coded data

physical activity locations
workplace schools (parks, gyms, rec centers)

households

8 3
TTTTTT
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Each person represented by
computational agent

Synthetic population built using census data

Each agent has the following characteristics: a
* Age ’
* Gender
* Race/Ethnicity
* Socio-economic status
* Home assighment
* School assignment
* Height
* Weight

Data specific to Baltimore
allows the model to truly >
analyze the systems within > ay T R
Baltimore l I A
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American Journal of

Preventive Medicine

Simulating the Impact of Sugar-Sweetened Beverage ®
Warning Labels in Three Cities

Bruce Y. Lee, MD,"~ Marie C. Ferguson, MSPH,"* Daniel L. Hertenstein, BS,"“ Atif Adam, PhD,"”
Eli Zenkov, PhD,"* Peggy |. Wang, PhD,"“ Michelle S. Wong, PhD,"* Joel Gittelsohn, PhD,"”
Yeeli Mui, PhD,” Shawn T. Brown, PhD"**

Introduction: A number of locations have been considering sugar-sweetened beverage point-of-
purchase warning label policies to help address rising adolescent overweight and obesity prevalence.

Methods: To explore the impact of such policies, in 2016 detailed agent-based models of Baltimore,
Philadelphia, and San Francisco were developed, representing their populations, school locations,
and food sources, using data from various sources collected between 2005 and 2014. The model
simulated, over a 7-year period, the mean change in BMI and obesity prevalence in each of the cities
from sugar-sweetened beverage warning label policies.

Results: Data analysis conducted between 2016 and 2017 found that implementing sugar-
sweetened beverage warning labels at all sugar-sweetened beverage retailers lowered obesity
prevalence among adolescents in all three cities. Point-of-purchase labels with 8% efficacy (i.e.,
labels reducing probability of sugar-sweetened beverage consumption by 8%) resulted in the
following percentage changes in obesity prevalence: Baltimore: —1.69% (95% Cl= —2.75%, —0.97%,
p<0.001); San Francisco: —4.08% (95% Cl= —5.96%, —2.2%, p < 0.001); Philadelphia: —2.17% (95%
Cl= =3.07%, —1.42%, p<0.001).
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Sugar-Sweetened Beverage Warning
Labels in Baltimore
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Impact of sugar-sweetened beverage
(SSB) warning labels

Decrease in Obesity Prevalence
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Impact of SSB Warning Labels under
Different Conditions

Comparing the Impact of Key Model Variables on Change in Obesity Prevalence in Baltimore City
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(8% Warning Label Efficacy)
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d. Warning Label Efficacy for Low SES
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(8% Warning Label Efficacy)

|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
I
|
|
!
|
|
|
|
|
|
I
|
:
o

-3.0% -2.5% -2.0% -1.5% -1.0% -0.5% 0.0% 0.5% 1.0%
Change in Obesity Prevalence
. @
Twitter: @PHICORteam | @bruce_y_lee 020 [ A
o ....’ o

.. @  Public Health Intomalics Compulational Operstions Hesearch



Content

* Overview of the Baltimore Food System
* B'More Healthy Communities for Kids

* Model Example 1: BLIFE to simulate Urban
Farm Tax Credit

* Model Example 2: VPOP-Baltimore to simulate
Sugary Beverage Warning Labels

* Model Example 3: Staple Foods Ordinance
systems dynamic model

* Summary

Twitter: @PHICORteam | @bruce_y_lee




SMALL FOOD RETAILER RECOMMENDATIONS

RESIDENT FOOD EQUITY ADVISORS
2018 SMALL FOOD RETAIL RECOMMENDATIONS TO
THE BALTIMORE FOOD POLICY INITIATIVE

20018 RESIDENT FOOD EQUITY ADVISORS
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Model Developers
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Staple Foods Ordinance Simulation

* To develop a systems dynamic model which
allows us to simulate inclusion of different
foods and beverages in different amounts in
the proposed Baltimore staple foods
ordinance, and then use the model

collaboratively to recommend modifications to
the ordinance.



Staple Foods Ordinance Flowchart
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User Interface: Home Screen (Ex. Fresh Oranges)

= Staple Food Ordinance Model b

Sliders for: Choose Standard Requirement:

SNAP Current Minimum Minneapolis Staple Foods Ordinance

Cwdinance Charactaeristics Demand (Consumens) Supply (Ratail Food Store
Level of Enforcement (Percentage Enforoed Comvenlence of Preparation (Rate from 1 %0 5) Infrastructure (storage) Capackty (Rate fram 1 1o 5)
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Four Simulations Run

* Basic SNAP

 SNAP Depth of Stock

* Minneapolis Staple Foods Ordinance

* WIC Requirements



Simulation Details

Description Required

SFO -
Simulation AL
Stock

Minimal stocking requirements

CEE ) A required to accept SNAP Low
benefits

Stocking requirements for a
food store under the 2016
USDA proposed enhanced
depth of stock requirements

. . | Stocking requirements used by
Minneapolis [7i9% Minneapolis SFO Moderate

Stocking requirements if the
store participated in the WIC High
program as a vendor

SNAP Depth High

Moderate

High

Low

High



User Interface: Weekly Profit, SNAP

Minimum Requirements

Total Weekly Profit = $90.57/Week, (dash line: Average profit = $4.12/Week)

12

10

Fresh Cranges

Fresh Carrots
Tomatoes

Fresh Bananas
Canned Fruit in 100% Juice
Frozen Broccol

Fresh Iceberg Lettuce
Whaole Wheat Tortillas
Plain Oatmeal

Whole Wheat Pasta
Whole Wheat Bread
Whole Grain Cereal
Low-sugar Yogurt
Low-fat Cheese



Johns Hopkins Bloomberg School of Public Health

Staple Foods Ordinance Model Simulations: Comparison of
Weekly Profits Estimated for 22 Foods

Weekly Profits, S
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SFO Simulation

Other Outputs:

* Optimal price to set foods

« Amount to order from supplier
* Level of consumer demand

* Waste

* Storage costs, etc.

Corner store owner showing stock

Limitations:

* Model specific to corner stores in Baltimore

* Low income communities

* Current simulation does not yet link to obesity, health
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Summary

Systems modeling can help:

Better understand and address the complexities of a community

Serve as a virtual community to test different policies and
interventions

Facilitate communications and engagement within a community

Bring together diverse stakeholders
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Questions and Discussion

Thank you!
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