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What are SSBs?

Soda

Juices

“ruit punch

_.emonade

Sweetened powder drinks
Sports drinks

Energy drinks



How much sugar?

" American

Heart
Association.

Max Added Sugar 12 OZ CAN OF COLA
Recommendations HAS:

Men Women Children

9 6 3 ~10 tsps of added sugar



The Biggest of the Big Gulps

The most outrageous soda sizes ever sold, by franchise

Chnginal fountain drink
McConald's | 1955])
g

Bkl s gire
fcDonakd's (2012)
14 oz

H AL G o
F.Lm & C30

~6 ~10 - i — ~853 ~70tsps ~83tsps >100tsps
tsp tsp ~35 tsps tsps
-] -

Source: Company websites
* Calculations based on a 12 0z cola that has ~10 tsps of added sugars.
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Sugar-Sweetened Beverage

s, Weight Gain,

and Incidence of Type 2 Diabetes
in Young and Middle-Aged Women
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ORIGINAL INVESTIGATION

Sugar-Sweetened Beverages and Incidence of Type 2
Diabetes Mellitus in African American Women

Julie R. Palmer, 5¢D; Deborah A. Boggs, M5; Supriva Krishnan, D5¢; Frank B. Hu, MD;

Martha Singer, MPH,; Lynn Rosenberg, ScD

Background: Tvpe 2 diabetes mellitus is an increas-
ingly serious health problem among African American
women. Consumption of sugar-sweetened drinks was as-
sociated with an increased risk of diabetes in 2 studies but
not ina third; however, to our knowledge, no data are avail-
able on African Americans regarding this issue. Our ob-
jective was to examine the association between consump-
tion of sugar-sweetened beverages, weight gain, and
incidence of type 2 diabetes mellitus in African American
WOMETL.

Methods: /A prospective follow-up study of 39 000 Afri-
can American women has been in progress since 1995,
Participants reported on food and beverage consump-
tion in 1995 and 2001, Biennial follow-up question-
naires ascertained new diagnoses of tvpe 2 diabetes. The
present analyses included 43 960 women who gave com-
plete dietary and weight information and were {ree from
diabetes at baseline. We identified 2713 incident cases
of type 2 diabetes mellitus during 338 884 person-years
of follow-up. The main outcome measure was the inci-
dence of type 2 diabetes mellitus.

Reswhts: The incidence of type 2 diabetes mellitus was
higher with higher intake of both sugar-sweetened soft
drinks and fruit drinks. After adjustment for confound-
ing variables including other dietary factors, the inci-
dence rate ratio for 2 or more solt drinks per day was 1.24
(93% conlidence interval, 1.06-1.43). For fruit drinks,
the comparable incidence rate ratio was 1.31 (95% con-
lidence interval, 1.13-1.52). The association of diabetes
with soft drink consumption was almost entirely medi-
ated by body mass index, whereas the association with
fruit drink consumption was independent of body mass
index.

Conclusions: Eegular consumption of sugar-sweet-
ened soft drinks and fruit drinks is associated with an
increased risk of tvpe 2 diabetes mellitus in African Ameri-
can women. While there has been increasing public aware-
ness of the adverse health effects of soft drinks, little at-
tention has been given to fruit drinks, which are often
marketed as a healthier alternative to soft drinks.

Arch Intern Med. 2008;168(14):1487-1492




The Journal of Nutrition [~ ]
Mutritional Epidemiology | |

Consumption of Sweetened Beverages
and Intakes of Fructose and Glucose Predict
Type 2 Diabetes Occurrence’

Jukka Montonen,” Ritva Jarvinen,” Paul Knekr,”* Markku Heligvaara,” and Anrti Reunanen®

"Marional Public Health Institure, Helsinki FIN 00300, Finland; *University of Kuopio, Department of Clinical Mutrition,
Kuopio FIN 70211, Finland: and *Social Insurance Institurion, Helsinki FIM 00100 and Torkw FIN 20720, Finland

Abstract

The role of intakes of different sugars in the development of type 2 diabetes was studiad in a cohort of 4,304 mean and
wiornan aged A0-680 v and intially free of diabetes at basaline in 1967-1572. Food consumption data ware collacted using
a dietany history interview covering the habitual diet dunng the previous year. The intakes of different sugars were calcu-
ated and divided in quartiles. During a 12-y follow-up, 177 incidents of type 2 diabetes cases were identified from a
nationwide register. Combined intaka of fructose and glucose was associatad with the risk of tvpea 2 diabetas but no sig-
nificart assaciation was cbservad for intakes of sucrose, lactose, or maltase, Tha relative nisk betweaan tha highast and
owest guartiles of combined fructose and glucose intake was 1.87 {95% [Cl] =119, 2.53; F= 0.003). The coresponding
relative risks betweaen the extreme guartiles of consumption of food itemns contributing to sugar intakes were 1,69 (95%
[CI] = 117, 2.43; P = 0.001) for sweetaned berry juica ard 1.67 (96% [Cl] =098, 2.87; P = 0.01} for soft dinks. Our
findings support the view that higher intake of fructose and glucose and sweetenad beverages may increase typea 2
diabetes risk. J. Nutr. 137: 1447-1484, 2007




Intake of Fruit, Vegetables, and Fruit
Juices and Risk of Diabetes in Women

Kamupi ]. JOSHIPURA, BDS, M5, scp”
Frank B. Hu, vn. run?

Lyoia A, Bazzano, Mp, pHD'
Tricia ¥, L, mamn, mel

OBJECTIVE — Th- purpose of this study was to examine the association between frut,
vegetable, and fruit juice intake and development of type 2 diabetes

RESEARCH DESIGN AND METHODS — /. 1om:l of 71,346 lemale nurses aged 38-63
vears who were free of cardiovascular disease, cancer, and diabetes in 1984 were followed for 18
vears, and dietary information was collected using a semigquantitative food frequency question-
naire every 4 years. Dhagnosis of diabetes was sell-reported.

RESULTS — During follow-up, 4,529 cases of diabetes were documented, and the cumulative
incidence of diabetes was 7.4%. An increase of three servings/day in total fruit and vegetable
consumption was not associated with development of diabetes (multivariate-adjusted hazard
ratic 0.99 [95% C1 0.94-1.03]), whereas the same increase in whole fruit consumption was
associated with a lower hazard of diabetes (0,82 [0.72-0.94]), An increase of 1 serving/day in
green lealy vegetable consumption was associated with a modestly lower hazard of diabetes (0.91
[0.84—0.98]), whereas the same change in fruit juice imake was associated with an increased
hazard of diabetes (1.18 |1.10-1.28]),

CONCLUSIONS — Consumption of green leafy vegetables and fruit was associated with a
lower hazand of diabetes, whereas m11t.1||.'|p|1m1 of frum juices may be associated with an in-
creased hazard among women

Diabetes Care 31:1311-1317, 2008

and vegetables, specific groups of [ruits
and wvegetables, and fruit juices among
women enrolled in the Nurses' Health
Study diet cohort.

RESEARCH DESIGN AND

METHODS — 1he Murses' Health
Study was established in 1976 with re
sponses of 121,700 female registered
nurses between the ages of 30 and 55
vears from 11 different U.S. states to an
initial mailed questionnaire regarding
medical history, litestyle, diet, and other
health practices. Follow-up question
naires were mailed every 2 years o update
intormation on health-related behavior
and determine incident disease, including
diabetes and other chronic diseases. The
diet cohort was established in 1980 with
08 462 participants. Of those, 81,757
completed the 1984 questionnaire, had a
total energy intake that was between 6K
and 3,500 kecal, and left fewer than 12
food items blank (n = 16,705 excluded).

L e i [ [Emp e | R



Soft Drink and Juice Consumption and Risk of Physician-diagnosed Incident Type
2 Diabetes

The Singapore Chinese Health Study

Andrew O. Odegaard*, Woon-Puay Koh, Kazuko Arakawa, Mimi C. Yu, and Mark A. Pereira

¥ Correspondence to Dr, Andrew O, Odegaard, 1300 South Second Street, Suite 300, Minneapolis, MN 55454 (e-mail:
cdeg00258 umn.edu).

Inittally submitted March 18, 2009; accepted for publication December 16, 2008.

Soft drinks and other sweetened beverages may contribute to risk of type 2 diabetes and obesity. However,
research has not addressed higher risk and Asian populations. The authors examined the association between soft
drinks and juice and the risk of type 2 diabetes among Chinese Singaporeans enrolled in a prospective cohort
study of 43,580 participants aged 45—74 years and free of diabetes and other chronic diseases al baseline. The
incidence of physician-diagnosed type 2 diabetes was assessed by interview and validated; 2,273 paricipants
developed diabetes during follow-up. After adjustment for potential lifestyle and dietary confounders, participants
consuming =2 soft drinks per week had a relative risk of type 2 diabetes of 1.42 (95% confidence interval (Cl): 1.25,
1.62) compared with those who rarely consumed soft drinks. Similarly, consumption of =2 juice beverages per
week was associated with an increased risk (relative risk (RR) = 1.29, 95% Cl: 1.05, 1.58). The association was
modified by 5-year weight gain for =2 soft drinks per week among those who gained >3 kg (RR = 1.70, 95% CI:
1.34, 2.16) compared with those who gained less weight (RR = 1.20, 95% CI: 1.03, 1.41). Relatively frequent
intake of soft drinks and juice is associated with an increased risk for development of type 2 diabetes in Chinese
men and women.

Am J Epidemiol 2010;171:701-708



Consumption of sweet beverages and tyvpe 2 diabetes
incidence in European adulis: results from EPIC-InterAct
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The HEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Changes in Diet and Lifestyle and Long-
Term Weight Gain in Women and Men

Dariush Mozaffarian, M.D., Dr.P.H., Tao Hao, M.P.H., Eric B. Rimm, Sc.D.,
Walter C. Willett, M.D., Dr.P.H., and Frank B. Hu, M.D., Ph.D

ABSTRACT

BACKGROUND
Specific dietary and other lifestyle behaviors may affect the success of the straight-
forward-sounding strategy “eat less and exercise more” for preventing long-term
weight gain.

METHODS

We performed prospective investigations involving three separate cohorts thar in-
cluded 120,877 U.S. women and men who were free of chronic diseases and not obese
at baseline, with follow-up periods from 1986 to 2006, 1991 to 2003, and 1986 to 2006,
The relationships between changes in lifestyle factors and weight change were evalu-
ated at 4-year intervals, with multivariable adjustments made for age, baseline body-
mass index for each period, and all lifestyle factors simultaneously. Cohort-specific
and sex-specific results were similar and were pooled with the use of an inverse-
variance—welghted meta-analysis.



J Am Coll Nutr. 2009 Dec;28{5):619-26.
The effects of high fructose syrup.

Moeller SM*, Fryhofer S4, Osbahr AJ 3rd, Robinowitz CB: Council on Science and Public Health, American Medical Association.

i+ Collaborators (13)
# Author information

Abstract

High fructose corn syrup (HFCS) has become an increasingly common food ingredient in the last 40 years. However, there is concern that HFCS
consumption increases the risk for obesity and other adverse health outcomes compared to other caloric sweeteners. The most commonly used
types of HFCS (HFCS-42 and HFCS-55) are similar in composition to sucrose (table sugar), consisting of roughly equal amounts of fructose and
glucose. The primary difference is that these monosaccharides exist free in solution in HFCS, but in disaccharide form in sucrose. The disaccharide
sucrose is easily cleaved in the small intestine, so free fructose and glucose are absorbed from both sucrose and HFCS. The advantage to food
manufacturers is that the free monosaccharides in HFCS provide better flavor enhancement, stability, freshness. texture, color, pourability, and
consistency in foods in comparison to sucrose. Because the composition of HFCS and sucrose is so similar, particularly on absorption by the body,
it appears unlikely that HFCS contributes more to obesity or other conditions than sucrose does. Nevertheless, few studies have evaluated the
potentially differential effect of various sweeteners, particularly as they relate to health conditions such as obesity, which develop over relatively long
periods of time. Improved nutrient databases are needed to analyze food consumption in epidemiclogic studies, as are more strongly designed
experimental studies, including those on the mechanism of action and relationship between fructose dose and response. At the present time, there is
insufficient evidence to ban or otherwise restrict use of HFCS or other fructose-containing sweeteners in the food supply or to require the use of
warning labels on products containing HFCS. Mevertheless, dietary advice to limit consumption of all added caloric sweeteners, including HFCS, is
warranted.

PMID: 20516261 [PubMed - indexed for MEDLINE]



Curr Atheroscler Rep. 2012 Dec;14(6).570-8. doi: 10.1007/211883-01 2-0275-5.
Fructose and risk of cardiometabolic disease.

Bray GA

# Author information

Abstract

Fructose and glucose in soft drinks and fruit drinks account for just under 50 % of added sugars. Soft drinks intake has risen five-fold between 1950
and 2000, and this increase in intake of simple sugars has raised health concerns. The risks of cardiovascular disease, obesity and the metabolic
syndrome have all been related to consumption of sugar-sweetened beverages in several, but not all meta-analyses. Fructose and sugar-sweetened
beverages have also been related to the risk of gout in men, and to non-alcoholic fatty liver disease. Studies show that the calories in sugar-
sweetened beverages do not produce an adequate reduction in the intake of other foods, leading to increased caloric intake. Plasma triglycerides are
increased by sugar-sweetened beverages, and this increase appears to be due to fructose, rather than to glucose in sugar. Several 10-week to 26-
week randomized trials of sugar-containing soft drinks show increases in triglycerides, body weight, and visceral adipose tissue; there were also
increases in muscle fat and liver fat, which might lead to non-alcoholic-fatty liver disease.

PHID: 22849108 [PubMed - indexed for MEDLINE]



Gen Dent. 2014 May-Jun;52(3):63-2.

Which is a stronger indicator of dental caries: oral hygiene, food, or beverage? A clinical study.
Jain P, Gary JJ.

Abstract

Dental caries is a multifactorial disease with various risk factors. Oral hygiene and diet-specifically, the consumption of snacks and beverages with
added sugars-have been shown to be risk indicators for this disease. It is cntical for dental professionals to understand the relative roles of each of
these food categories in the dental caries process. This article presents a cross-sectional study of 76 people living in a Southern lllinois fluoridated
community. The amount of sugar-sweetened beverages, snack food consumption, plague index, and age showed statistically significant relationships
with the outcome variable-dental caries (F = 0.05). The results indicated that dietary factors and oral hygiene both contribute equally to dental caries

in young adults living in a fluondated community. Sugar-sweetened beverage consumption was a much stronger indicator of dental caries than snack
food consumption in our study population.

PMID: 24724517 [FubMed - in process]



J Dent. 2014 May 9. pii. S0300-5712(14)00119-5. doi: 10.1016/ jdent.2014.04.011. [Epub ahead of print]
Sugar-sweetened beverages and dental caries in adults: A 4-year prospective study.

Bernabé E', Vehkalahti MM2, Sheiham A%, Aromaa A% Suominen AL®.

# Author information

Abstract

AIMS: To explore the association between frequency of consumption of sugar-sweetened beverages (S5B) and caries increment over 4 years in
adults. A second aim was to explore whether the association between frequency of SSB consumption and caries increment varied by socio-
demographic characteristics and use of fluoride toothpaste.

METHODS: Data from 939 dentate adults who participated in both the Health 2000 Survey and the Follow-Up Study of Finnish Adults” Oral Health
were analysed. At baseline, participants provided information on demographic characteristics, education and dental behaviours, including two
guestions on frequency of SSB consumption. The 4-year net DMFT increment was calculated using data from baseline and follow-up clinical oral
examinations. The association was tested in negative binomial regression models and the moderating role of sex, age, education and use of fluoride
toothpaste was examined by adding their two-way interaction with SSB consumption to the main effects model.

RESULTS: A positive association was found between frequency of SBS consumption and 4-year net DMFT increment, regardless of participants’
socio-demographic and behavioural characteristics. Adults drinking 1-2 and 3+ SSB daily had, respectively, 31% (Incidence Rate Ratio: 1.31; 95%CI:
1.02-1.67) and 33% (IRR: 1.33; 95%CI; 1.03-1.72) greater net DMFT increments than those not drinking any SSB. None of the four two-way
interaction terms was significant (all p=0.05).

CONCLUSION: There seems to be a dose-response relationship between frequency of SSB consumption and caries increment in adults. That
association was consistent across socio-demographic characteristics, and more importantly, use of fluoride toothpaste.

CLINICAL SIGNIFICANCE: Drinking sugar-sweetened beverages on a daily basis is related to greater caries risk in adults.



Summary of the Science

e Sugar-sweetened beverage consumption plays
a significant role in the development of
obesity, diabetes, cardiovascular disease,
dental decay.

e There are several other areas where the role
of SSB is still being explored.

e Reduction of SSB consumption plays an

important part in reducing the burden of
these diseases.
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SODA EXPENDITURES

Percent of Total Expenditures, National Rank by Tract (2011)
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Percent Adult Residents Drinking Any Soda Daily by
Supervisorial District, SF 2009-2012

San Francisco Department of Public Health. Data Source: 2009 and 2011-12 California Health Interview Surveys.
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Percent of Children (Ages 2-11) and Adolescents (Ages 12-
17) Drinking At Least One Sugar-Sweetened Beverage per
Day in 2005-07 and 2011-12, by Race/Ethnicity
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Changing Behavior

e Education is an important component
— The Bigger Picture.org

e Online videos and curriculum
e School-based workshops

— Shape Up San Francisco’s Education Campaign
e Community-based workshops
e Billboard campaign

 Unfortunately, education is not enough to
influence health outcomes.



Shape Up SF education campaign
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Extra calories in sugar-loaded drinks may lead to obesity, diabetes,
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The Bigger Picture is a collaboration between the University of California, San Francisco Center for Vulnerable
Populations at San Francisco General Hospital and Trauma Center and Youth Speaks. Support has been provided
by The UCSF Diabetes Family Fund for Innovative Patient Care, Education and Scientific Discovery, the National
Institute On Minority Health And Health Disparities of the National Institutes of Health under Award Number
P60MDO006902, Shape Up San Francisco, Metta Fund and AT&T through the San Francisco General Hospital
Foundation. Additional funding provided by the S.D. Bechtel, Jr. Foundation, the Stephen Bechtel Fund and The
California Endowment. The content does not necessarily reflect the views of the sponsor organizations.
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Raise Your Voice and Join the Conversation about Diabetes. Take a Look at The Bigger Picture.
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Why not education alone?

Health Impact Pyramid. SOURCE: Frieden, T.R. 2010




Institute of Medicine: local gov’t policies
to W consumption, unhealthy foods

° Implement a tax strategy to discourage consumption of foods and beverages
that have minimal nutritional value, such as sugar-sweetened beverages.

. Adopt land use and zoning policies that restrict fast food establishments near
school grounds and public playgrounds.

. Implement local ordinances to restrict mobile vending of calorie-dense,
nutrient-poor foods near schools and public playgrounds.

. Implement zoning designed to limit the density of fast food establishments in
residential communities.

. Eliminate advertising and marketing of calorie-dense, nutrient-poor foods
and beverages near school grounds and public places frequently visited by
youths.

. Create incentive and recognition programs to encourage grocery stores

and convenience stores to reduce point-of-sale marketing of calorie-dense,
nutrient-poor foods (i.e., promote “candy-free” check out aisles).



Prices influences choices

e Positively Incentivizing healthy decisions and negatively

incentivizing unhealthy decisions provides an
environment where people still have choice, but are
more likely to make a healthier choice.

e Translation: Costs more > Buy less
— Especially effective in low income communities, which are
in the greatest need of behavioral change.
e Often referred to as a soda tax.
— Would reduce SSB consumption

— Raises revenue for the city
* Has the potential to mitigate impacts of SSB if S used for nutrition
education, access and physical activity

* “Internalizes the externality”



Proposed SF “Sugary Beverage Fee”

An example of a policy to reduce consumption, grounded in science

$.02 per oz. excise tax on distributors

Revenue would go to:

(25%) Rec & Park — Staffing; active recreation supports

(40%) SFUSD - PE, nutrition programs, school food and recreation (during and
after-school hours)

(25%) DPH/DCYF - healthy eating Healthy Food Access — expanding

and active living programs in the school nutrition programs,
community; health education and incentivizing healthy retail, water
outreach bottle filling stations

(10%) HEAL programs

Focus on vulnerable populations; an independent body identifies needs and
priorities for use of revenue



Summary

e SSBs are unhealthy, and their effect on many
diseases has been well documented.

e Reduction in SSB consumption would reduce the
burden of several diseases in San Francisco, both
in terms of financial and social capital.

 Along with education campaigns, policy
approaches can incentivize healthy behaviors,
discourage unhealthy behaviors, and raise
revenue for the city --without restricting choice
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