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PRELIMINARY STATEMENT

This case involves an improper attempt to inhibit debate on disputed issues of science and
public policy, and to silence views that differ from Plaintiffs’ own.

The Coca-Cola Company (“Coca-Cola”) and its co-defendant The American Beverage
Association (“ABA”) believe that obesity and related conditions are best addressed through
comprehensive lifestyle changes, such as moderating total caloric intake from all foods and
beverages (including beverages sweetened with sugar) and increasing physical activity. Coca-
Cola has expressed this view in public discourse, including in media interviews and at scientific
symposia. It has also run advertisements that encourage reduced caloric intake and increased
physical activity, and has sponsored exercise-focused events for youth throughout the United
States. Coca-Cola is not alone in its belief that an effective approach to weight management
must account for a range of factors, as opposed to blaming any one food or beverage. The U.S.
Food and Drug Administration (“FDA”) has similarly concluded that “sugar-sweetened
beverages are no more likely to cause weight gain in adults than any other source of energy.”

Plaintiffs have a different perspective. They belie?e that sugar-sweetened beverages
(“SSBs”) are “uniquely” to blame for obesity in this country, and that Coca-Cola has deceived
consumers by questioning this supposedly “growing scientific consensus.” According to
Plaintiffs, Coca-Cola has violated the District of Columbia Consumer Protection Procedures Act,
D.C. Code § 28-3901 et seq. (“CPPA”), by discussing its opinions in public fora; by running
advertisements with such innocuous tips as “If you eat and drink more calories than you burn off,
you’ll gain weight”; and even by sponsoring physical activity opportunities for youth. This is so,
Plaintiffs assert, not because Coca-Cola has made any false statements of fact, but because Coca-

Cola’s actions “switch the focus” from Plaintiffs’ own views about the causes of obesity.



Plaintiffs are not government regulators, public health officials, or even consumers of
SSBs. Plaintiff The Praxis Project (“Praxis™) is a nonprofit organization whose stated mission is
to “build healthier communities.” Plaintiffs William H. Lamar IV and Delman L. Coates provide
“pastoral care” to congregants grappling with obesity and related conditions. In these capacities,
Plaintiffs have espoused their belief in a “unique” link between SSBs and obesity. But their
efforts would be more successful, Plaintiffs allege, if they were not “drowned out” by Coca-
Cola’s speech on the issue. Plaintiffs thus ask the Court to grant them a monopoly on the
conversation and enjoin Coca-Cola from making any statement—whether of fact or opinion, and
whether true or false—that contravenes their scientific position or ideology.

Plaintiffs’ extraordinary request rests on a faulty premise. Contrary to their allegations,
there is no “scientific consensus™ that SSBs are uniquely to blame for obesity. The studies cited
in the complaint acknowledge that the relationship between SSBs and obesity is a subject of
ongoing debate. Just last month, the Ninth Circuit reached the same conclusion in striking down
a city ordinance that would have required SSB advertisements to include a warning that they
“contribute to” obesity. The court concluded that the warning was “at a minimum,
controversial” and that it was “deceptive” to present this viewpoint as settled fact. Accordingly,
manufacturers’ right not to disseminate that view was protected by the First Amendment.
Likewise here, the First Amendment guarantees Coca-Cola the right to express its scientific
opinion, and bars Plaintiffs’ demand that it be compelled to take their side of the controversy.

Plaintiffs’ complaint also suffers from other fatal defects. Their naked assertion that
Coca-Cola’s constitutionally-protected speech has “hampered” their agenda does not give them
standing to sue in this Court. And in several respects, their allegations are insufficient to state a

claim under the CPPA. The complaint should be dismissed for failure to state a claim.



BACKGROUND
A. The Coca-Cola Company

Coca-Cola has sold its flagship soft drink, Coke, since 1886, making it one of the “oldest
and most iconic” companies in the United States. (Compl. § 78) A key element of Coca-Cola’s
success has been its ability to adapt to changing consumer demands. Thus, in recent decades,
Coca-Cola has introduced numerous product innovations to address consumers’ increased
concern with weight management. For example, it has voluntarily added prominent disclosures
of the calorie content for each product; expanded its low- and no-calorie options; and introduced
new pack types to facilitate smaller serving sizes. See Exs. 1-2.

Coca-Cola also takes seriously its social responsibility to help consumers make informed
choices. It agrees that the prevalence of obesity and related conditions, including cardiovascular
disease and type 2 diabetes, is an issue of public concern, and that SSBs, like all calorie-
containing foods, may contribute to those conditions when consumed to excess or combined with
a sedentary lifestyle. Coca-Cola has run national advertisements emphasizing the importance of
caloric moderation and physical activity. These ads inform consumers, for example, that a 12-
ounce can of Coke contains 140 calories, that all calories “count” (“including Coca-Cola”), and
that weight maintenance requires balancing caloric intake and exercise. See Exs. 1-4.

The prevalence of obesity among U.S. children has also prompted Coca-Cola to ramp up
its support of youth athletic activities. In conjunction with local charities, Coca-Cola provides
opportunities for children to participate in flag football and other sports. (Compl. ] 122-125)
Coca-Cola has also undertaken voluntary initiatives to help parents set appropriate limits on their
children’s caloric intake. Among other measures, the company has withdrawn its SSBs from

elementary and middle schools and refrained from placing ads in media targeted at children



under age 12. See Exs. 1-2; Compl. 139 n.98.

As all of these actions reflect, Coca-Cola believes that the best way to combat obesity and
related conditions is not by scapegoating any one food or beverage, but by informing and
empowering consumers to ensure that, on the whole, their “calories in” do not exceed their
“calories out.” This view is not idiosyncratic. FDA stated in 2014 that, while consumers need to
manage intake of added sugars, “sugar-sweetened beverages|[] are no more likely to cause weight
gain in adults than any other source of energy,” and that “maintaining an appropriate calorie
balance and increasing physical activity . . . are key recommendations to help combat” obesity
and related conditions. 79 Fed. Reg. 11880, 11903-04 (Mar. 3, 2014)." And in 2016, it rejected
a suggestion to require products with added sugars to bear “warning labels,” concluding instead
that “some added sugars can be included as part of a healthy dietary pattern.” 81 Fed. Reg.
33742, 33829 (May 27, 2016).

Consistent with these pronouncements, the Ninth Circuit recently enjoined a legislative
effort to present the “disputed policy views” that Plaintiffs espouse as scientific fact. American
Bev. Ass’n v. City and County of San Francisco, 2017 U.S. App. LEXIS 18150, at *24 (9th Cir.
Sept. 19, 2017). The court ruled that a San Francisco ordinance that would have required ads for
SSBs to disclose that they “contribute[] to obesity [and] diabetes” was contrary to scientific
evidence that SSBs do not have these effects when consumed “as part of a diet that balances
caloric intake with energy output.” Id. at *21. This important omission, the court held, rendered

the warning “deceptive in light of the current state of research.” Id. at *22.

! In reaching this conclusion, FDA considered evidence submitted by the Center for Science in
the Public Interest, Plaintiffs’ counsel here, but found the evidence “failed to show a direct
association between added sugars consumption and heart disease risk.” Id. at 11904.
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B. Plaintiffs and Their Complaint

Although their claims are predicated on alleged deception of consumers, Plaintiffs do not
claim that they are consumers of Coca-Cola products, or that they were themselves deceived.
Rather, motivated by their general interest in obesity and related conditions, Plaintiffs seek to bar
Coca-Cola from making statements about weight management that contradict, or even “switch
the focus” from, Plaintiffs’ views on those issues. (Compl. § 4)

According to the complaint, Praxis is a California-based nonprofit organization that
strives to “build healthier communities.” (Compl. § 23) Reverends Lamar and Coates are
pastors in the District of Columbia and Maryland, respectively, who have provided spiritual
guidance to individuals affected by obesity and related conditions. (Compl. 9 19, 21, 148, 153)

Plaintiffs disagree with Coca-Cola’s opinion that these problems should be addressed
through comprehensive lifestyle changes. They dismiss “lack of caloric balance and exercise” as
a mere distraction. (Compl. § 69) Rather, they assert that SSBs are “the key driver of,” and
“unique dietary contributors to,” obesity and related conditions. (Compl. {4, 58) By Plaintiffs’
reckoning, Coca-Cola’s refusal to embrace this perspective amounts to a “campaign of
deception.” (Compl. ] 72)

Plaintiffs point to a number of studies that purportedly establish their viewpoint as
“scientific consensus.” (Compl. §f 36, 49 n.18, 59 n.27) But in reality, the reasons for obesity
are hotly disputed within the scientific community. The articles Plaintiffs cite acknowledge as

much, noting that “[t]he role of [SSBs] in promoting obesity is controversial”® and “[t]he effect

? Ex. 5 (Cara B. Ebbeling et al., Effects of Decreasing Sugar-Sweetened Beverage Consumption
on Body Weight in Adolescents: A Randomized Controlled Pilot Study, 117 PEDIATRICS 673, 673
(2006) (cited in Compl. § 50)).



on health of a high intake of sugars [is] . . . subject to scientific and public debate.”® These
publications also recognize the limited utility of any effort to pinpoint a discrete “cause” of
obesity, “a complex, systemic, multi-causal problem.”*

Plaintiffs nevertheless seek to hold Coca-Cola liable for all instances in which it has
contradicted their view—not only in consumer advertising, but also in settings traditionally
dedicated to open public discourse, such as media interviews and scientific conferences.
Although they describe their complaint as an attack on “misleading advertising” (Compl. § 1),
Plaintiffs focus primarily on four statements by Coca-Cola scientists and executives in non-
commercial (and non-advertising) settings, made outside the statute of limitations and/or
geographical reach of the CPPA, and taken grossly out of context:

e Plaintiffs object to a 2013 statement by Dr. Rhona Applebaum, Coca-Cola’s then-
Chief Science and Health Officer, that Coke is “safe, it hydrates, it’s enjoyable.”
(Compl. § 131) Dr. Applebaum made this statement during a one-hour speech at a
symposium sponsored by the Canadian Obesity Network, during which she also said
that consuming SSBs as part of a healthy lifestyle was “about the how much, and how
often. We’re not expecting all your hydration needs to come from Coca-Cola. Lord
knows that’s not balance, variety and moderation.” Exs. 9, 10 at 4:21-24.

e They take issue with a 1998 statement to a Brazilian newspaper that “Coca-Cola is an
excellent complement to the habits of a healthy life,” which was attributed to then-
CEO Douglas Ivester. (Compl. § 76) In the same article, Mr. Ivester is quoted as
having cautioned that “[n]aturally, people need to exercise and follow a balanced
diet” in order to maintain a healthy lifestyle. Ex. 8.

o They cite various statements by Coca-Cola executive Katie Bayne to US4 Today in
2012, including that “our drinks offer . . . hydration” and “[t]here is no scientific
evidence that connects sugary beverages to obesity.” (Compl. ] 75, 130) Ms.
Bayne gave the interview to provide Coca-Cola’s perspective on a proposal to ban
certain SSB sales in New York City. In the same interview, she noted that “[o]besity

3 Ex. 6 (Anne Raben et al., Increased Postprandial Glycaemia, Insulinemia, and Lipidemia After
10 Weeks’ Sucrose-Rich Diet Compared to an Artificially Sweetened Diet: A Randomized
Controlled Trial, 55 FOOD & NUTRITION RES. 5961, at p. 1 (2011) (cited at Compl. § 50 n.19)).

*Ex. 7 (MCKINSEY GLOB. INST., OVERCOMING OBESITY: AN INITIAL ECONOMIC ANALYSIS, at iv
(2014) (cited at Compl. § 59 n.27).



is a critical health challenge” and emphasized the necessity that “calories in balance
with the calories out.” Ex. 11.

o They claim that Coca-Cola CEO James Quincey has “joined the campaign of

deception” by stating, in a 2013 interview with CNN, that “[a] calorie is a calorie.””

(Compl. § 77) Mr. Quincey made this remark when reporters sought Coca-Cola’s

view on whether its SSBs were more likely than other foods or beverages to
contribute to obesity. Exs. 12, 13 at 4:23-5:13.

Plaintiffs also seek to hold Coca-Cola responsible for statements made by third parties.

They claim that Coca-Cola “surreptitiously” funded the work of two now-defunct organizations,

the Global Energy Balance Network and European Hydration Institute, whose theories about

obesity aligned with its own. (Compl. {f 78-94) But they do not cite any instance in which

Coca-Cola has denied funding those entities; to the contrary, they point to occasions on which

Coca-Cola executives publicly acknowledged it. (Compl. § 85) Similarly, although they claim

that Coca-Cola “paid a network of health professionals and blogger-dietitians” to misrepresent

“the state of the science” vis-a-vis SSBs, they identify no actual misrepresentations originating

from that “network” and concede that Coca-Cola publicly acknowledged its sponsorship of

dietitians’ work.® (Compl. ] 92, 94) Finally, they suggest that Coca-Cola is to blame for

various public statements by the ABA, a trade organization of which Coca-Cola is a member,

that dispute Plaintiffs’ SSB-focused views.on obesity. (Compl. § 95-107)

* Plaintiffs apparently misinterpret this statement to mean that all calories have equivalent
nutritional value. Coca-Cola does not assert that proposition. A calorie from, e.g., milk provides
nutrients that a calorie from an SSB generally does not. But every calorie has the same energy
value, and calories consumed from all sources must be taken into consideration in balancing
energy intake and output. See, e.g., Walter Willett et al., Eat, Drink & Be Healthy: The Harvard
Medical School Guide to Healthy Eating, p. 44 (“[L]ike a kiss or a rose, a calorie is a calorie”).

% Plaintiffs identify just one statement published by a news source allegedly sponsored by Coca-
Cola. In full, the statement read: “Select portion-controlled versions of your favorites, like
Coca-Cola mini cans, packs of almonds, or pre-portioned desserts for a meal.” See Ex. 14. In
their complaint, Plaintiffs describe the article as “suggest[ing] that a soda could be a healthy
snack, ‘like . . . packs of almonds.”” (Compl. § 92)
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Plaintiffs’ claims are also based, to a lesser extent, on Coca-Cola’s advertising. Plaintiffs
do not claim that Coca-Cola’s ads misrepresented the characteristics of its products or made
other factually incorrect statements. To the contrary, they acknowledge that Coca-Cola has
voluntarily publicized the need to exercise and limit caloric intake. According to Plaintiffs,
however, these ads are part of the “campaign of deception” because they “switch the focus” from
Plaintiffs’ theory that SSBs are the main enemy in the fight against obesity. (Compl. Y 4, 37,
113-15) To the extent they quote the ads, Plaintiffs do so in selective and misleading fashion,
attributing to them, for example, the message that “light exercise . . . can[] offset . . . drinking
SSBs routinely.” (Compl. § 109) In reality, the only statements Plaintiffs marshlal to support
their claim of “false, deceptive, and misleading advertising” (Compl. § 1) are these:

e “Spend a day on the couch? Go for something less. Just finished an afternoon of
Frisbee? Maybe you’ve earned a little more. Balance what you eat and drink with
what you do.” See Compl. § 115; Exs. 15-16 (“Mixify”).’

e “Beating obesity will take action from all of us, based on one simple, common-sense
fact: all calories count, no matter where they come from, including Coca-Cola and
everything else with calories. And if you eat and drink more calories than you burn
off, you’ll gain weight.” See Compl. § 116; Exs. 1-2 (“Coming Together”).

e “A 12 oz Coke = 140 calories. There are many ways to burn those calories through
EXTRA physical activity and have fun while doing so.” (Compl. § 113; Compl.
[lustration 1)) (“Be OK”) The television ad then depicts a series of physical
activities, separated by “plus” signs, that could collectively burn 140 calories. While
Plaintiffs ridicule the inclusion of “75 seconds of laughing” among the activities, the
ad also depicts more strenuous undertakings, such as dancing for 10 minutes and
walking for 25. The ad concludes with the prominent statement “Calories burned
may vary. For more on energy balance, visit Coke.com/140,” as well as an image of
Coke Zero alongside the statement “CALORIES OPTIONAL.” See Compl. § 113;
Exs. 3-4,

Plaintiffs also take issue with Coca-Cola’s links on its website to resources explaining

7 Plaintiffs manipulate this quote to read “Maybe you’ve earned a little more soda.” (Compl. |
115 (emphasis added)) But the voice-over does not mention “soda,” and the ad’s clear message
is that consumers should monitor the total mix of their physical activity, food intake, and
beverage consumption.



that “all liquids, including milk, fruit juices, sports drinks, watery foods, and evén beverages
such as soft drinks, coffee and tea can play a role in meeting individual hydration needs.” See
Compl. § 133; Ex. 17. Once again, Plaintiffs object to this statement not because it is false, but
because it may distract consumers from the “health consequences” Plaintiffs attribute to SSB
consumption. (Compl. §{ 132, 137)

Plaintiffs finally assert that Coca-Cola has “target[ed] children with its advertising,”
despite its corporate policy of advertising only to individuals age 12 and older. (Compl. § 139,
139 n.98) They do not, however, point to any specific ad that is so targeted, alleging only that
Coca-Cola places advertisements in media such as “billboards, buses, trains, magazines,
newspapers, Twitter, and BuzzFeed” where it is possible for children to see them. (Compl.
140) Incredibly, they also take Coca-Cola to task for spomsoring youth physical activity
opportunities, claiming that these acts of corporate citizenship “draw attention away” from
approaches to combating obesity that Plaintiffs consider more meritorious. (Compl. 9 120-21)

Plaintiffs have publicized and promoted their views by sharing them with congregants
and “attempting to educate the public.” (Compl. 9 148, 153, 160) But these efforts have been
“hamper[ed],” they allege, by Coca-Cola’s participation in public debate. (Compl. ] 150, 155,
166) This is the only injury Plaintiffs purport to have suffered. They do not claim to have
consumed SSBs, and their only purchases of Coca-Cola SSBs were allegedly made shortly
before this lawsuit was filed, for the sole purpose of “test[ing] and evaluat[ing]” the products’
characteristics in some unspecified manner. (Compl. {18, 35, 151, 156, 167)

Claiming a right to pursue their agenda without the interference of opposing viewpoints,
Plaintiffs ask this Court to endorsé their beliefs as “scientific consensus” and prohibit Coca-Cola

from making any public statement that contradicts or “switch[es] the focus” from those theories.



(Compl. Y 4, 36) They urge the Court to declare Coca-Cola’s conduct “unlawful,” enjoin Coca-
Cola from disseminating its views, and require Coca-Cola to “fund a corrective public education
campaign” that peddles the orthodoxies of Plaintiffs’ choosing. (Prayer for Relief { B-D)

ARGUMENT

On a Super. Ct. Civ. R. 12(b)(6) motion to dismiss, courts in this District apply “the
pleading standard articulated by the Supreme Court in Bell Atl. Corp. v. Twombly, 550 U.S. 544
(2007) and Ashcroft v. Igbal, 556 U.S. 662 (2009).” Poola v. Howard Univ., 147 A.3d 267, 276
(D.C. 2016). To withstand dismissal, “a complaint must contain sufficient factual matter . . . to
state a claim to relief that is plausible on its face.” Igbal, 556 U.S. at 678 (internal quotation
marks omitted). Although the court must credit all well-pleaded factual allegations in the
complaint, it need not “accept as true a legal conclusion couched as a factual allegation.”® Id.

On a motion to dismiss for lack of standing pursuant to Super. Ct. Civ. R. 12(b)(1), courts
generally apply a similar analysis, “consider[ing] the allegations in the complaint as true” and
“treat[ing] the motion as one filed under Rule 12(b)(6).” Matthews v. Automated Bus. Sys. &
Servs., Inc., 558 A.2d 1175, 1179 n.7 (D.C. 1989); but see Grayson v. AT&T Corp., 15 A.3d 219,
232 (D.C. 2011) (permitting courts to look beyond facial allegations and dismiss complaint if
standing “does not adequately appear from all materials of record”).

Here, Plaintiffs’ complaint must be dismissed for three independent reasons. First, the

challenged statements are protected by the First Amendment. Second, because they do not claim

8 This Court may also properly consider documents external to the complaint on a motion to
dismiss if they are “referred to in the complaint and [are] central to plaintiff’s claim.” Drake v.
McNair, 993 A.2d 607, 616 (D.C. 2010) (internal quotation marks omitted). Because Coca-
Cola’s public statements and advertisements are extensively “referred to in the complaint” and
form the basis of Plaintiffs’ claim, Coca-Cola respectfully requests that this Court consider these
materials in their entirety, rather than relying on Plaintiffs’ selective and misleading quotations.
All documents are attached as exhibits to this Motion and identified in the accompanying Index
of Exhibits.
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to have suffered monetary, physical, or other cognizable injury as a result of Coca-Cola’s actions,
Plaintiffs do not have standing to sue in this Court. And third, the conduct they dispute is in any
event not actionable under the CPPA.

L COCA-COLA’S STATEMENTS ARE PROTECTED BY THE FIRST
AMENDMENT

Plaintiffs’ complaint is a naked attempt to suppress speech on an issue of public concern.
Their claims are thus barred by the First Amendment.

Although Plaintiffs purport to ground their claims in Coca-Cola’s “advertising” (see
Compl. {1, 13, 18), the vast majority of the disputed statements are not advertising at all. Most
were made in non-commercial ‘contexts, and enjoy robust First Amendment protection. And the
few challenged statements that arguably qualify as commercial speech are nonetheless‘ protected
because their factual accuracy is not in dispute.

A. Coca-Cola’s Participation in Scientific and Public Health Debate

Plaintiffs seek to eliminate perspectives other than their own from the national
conversation about nutrition, obesity, and health. This is improper under the First Amendment,
which “protects scientific expression and debate just as it protects political and artistic
expression.” Bd. of Trustees of Leland Stanford Junior Univ. v. Sullivan, 773 F. Supp. 472, 474
(D.D.C. 1991). Courts have consistently rejected efforts, whether through legislative action or
private suit, to endow a particular scientific viewpoint with the force of law.

One such effort, as noted above, involved the very matter at issue here. In American Bev.
Ass’n, 2017 U.S. App. LEXIS 18150, at *21, the City of San Francisco argued that an ordinance
mandating that ads for SSBs warn that they “contribute to” obesity reflected a “clear scientific
consensus.” The Ninth Circuit disagreed, concluding that there remains an active “debate over

whether [SSBs] pose unique health risks,” with considerable support for the view that they do
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not. Id. at *23. Indeed, the prescribed warning not only was “controversial,” but “deceptive” in
that it presented a disputed scientific viewpoint as settled fact. Id. at *21-22. The court thus held
that the plaintiff’s First Amendment challenge to the ordinance was likely to succeed.

The bedrock principle that participation in scientific debate cannot be suppressed applies
equally to corporations whose statements on such issue;s are challenged as “false advertising.” In
ONY, Inc. v. Cornerstone Therapeutics, Inc., 720 F.3d 490, 494 (2d Cir. 2013), for instance, the
court upheld the dismissal of a manufacturer’s unfair-competition claim concerning a
competitor’s statements in a journal article, which allegedly disregarded known “contradictory
authority” and contained “incorrect statements of fact.” Id. at 494, 495. The court rejected the
plaintiff’s attempt to cast a bona fide scientific disagreement as false advertising, reasoning that
the First Amendment prohibits courts from adjudicating the truth of “statements about contested
and contestable scientific hypotheses.” Id. at 497; see also Am. Sch. of Magnetic Healing v.
McAnnulty, 187 U.S. 94, 104-05 (1902) (defendant’s statements not actionable where relevant
science was “still in an empirical stage” such that “intelligent people may and indeed do differ”);
United States v. Harkonen, 510 F. App’x 633, 637 (9th Cir. 2013) (“engaging in a genuine
scientific debate” is, “by definition, not fraudulent”); Underwager v. Salter, 22 F.3d 730, 736
(7th Cir. 1994) (“Scientific controversies must be settled by the methods of science rather than
by the methods of litigation”); McMillan v. Togus Reg’l Office, Dep’t of VA, 294 F. Supp. 2d
305, 316-17 (E.D.N.Y. 2003), aff’d, 120 F. App’x 849 (2d Cir. 2005) (dismissing claims based
on alleged distortion of safety data and noting that “[a]ny unnecessary intervention by the courts
in the complex debate . . . [of] modern science can only distort and confuse.”). Simply put, the
First Amendment prohibits courts from acting as referees in scientific debate.

Yet Plaintiffs ask this Court to do just that, granting State imprimatur to their views and
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prohibiting Coca-Cola from questioning or contradicting them. For example, Plaintiffs seek to
hold Coca-Cola liable for a statement by its chief scientific officer, made at a Canadian
symposium on obesity, that Coke is “safe, it hydrates, it’s enjoyable” (Compl. § 131) They
similarly attack a statement by Coca-Cola’s CEO, made in response to a reporter’s question
about SSBs and obesity-related diseases, that “[a] calorie is a calorie” (Compl. § 77; see also id.
91 75, 130 (challenging media statement by Coca-Cola executive concerning lack of “scientific
evidence” connecting SSBs to obesity)). In each instance, Plaintiffs label as “false advertising”
statements that express Coca-Cola’s “conclusions . . . on subjects about which there is legitimate
ongoing scientific disagreement.” ONY, 720 F.3d at 498. This is precisely the type of
“intervention by the courts in the complex debate . . . [of] modern science” that the First
Amendment prohibits. McMillan, 294 F. Supp. 2d at 317.

B. Coca-Cola’s Statements to the Media

Several of the disputed statements are privileged under the First Amendment for
additional reasons. As set forth in Coca-Cola’s accompanying Special Motion to Dismiss
pursuant to the D.C. Anti-SLAPP Act, D.C. Code § 16-5501 ef seq., many were made in the
context of Coca-Cola’s efforts to forestall governmental initiatives to restrict the sale of SSBs.
Such petitioning activities are entitled to absolute protection. But even if they were not made for
the purpose of influencing legislators or regulators, many of the challenged statements were
directed af the media, and concern issues of public importance. Such comments to the press are
enti‘;led to near-unfettered First Amendment protection.

Statements to the media enjoy the robust protections generally afforded to non-

commercial speech. The differentiation of commercial from non-commercial speech “rests

heavily on the common-sense distinction between speech proposing a commercial transaction
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and other varieties of speech.” Zauderer v. Office of Disciplinary Counsel of Sup. Ct., 471 U.S.
626, 638 (1985) (internal quotation marks omitted). Speech qualifies as “commercial” if it
“‘does no more than propose a commercial transaction.’”” Nat’l Ass’n of Mfrs. v. SEC, 800 F.3d
518, 523 n.12 (D.C. Cir. 2015) (quoting Bolger v. Youngs Drug Prods. Corp., 463 U.S. 60, 66
(1983)). By contrast, a company’s statements “discuss[ing] controversial issues of public
policy,” including those in which the company has a financial stake, are non-commercial.
Consol. Edison Co. v. Public Serv. Comm’n, 447 U.S. 530, 544 (1980) (utility’s flyers espousing
expanded use of nuclear power was non-commercial speech).

The distinction matters. Though all content-based restrictions on speech are subject to
“heightened judicial scrutiny,” Sorrell v. IMS Health Inc., 564 U.S. 552, 570 (2011), they are
“presumptively invalid” when imposed on non-commercial speech. R.A.V. v. St. Paul, 505 U.S.
377, 382 (1992). This rule applies whenever the speech does more than propose a transaction.
Even commercial speech that is “inextricably intertwined with . . . otherwise fully protected
speech” is subject to the “test for fully protected expression” rather than the “more deferential
commercial speech principles.” Riley v. Nat’l Fed’n of Blind, 487 U.S. 781, 782 (1988).

Consistent with these principles, the First Amendment protects speech by business
entities that “contribut[es] to reporters’ discussion of an issue of public importance”—even when
that speech also serves the speaker’s commercial interests. Boule v. Hutton, 328 F.3d 84, 91 (2d
Cir. 2003). In Boule, for example, the court held that the defendant art dealer’s remarks to the art
press, which “were disseminated . . . to the relevant [art] consumers” and “promoted [its]
commercial interests” by casting doubt on the authenticity of its competitors’ collections, were
nonetheless entitled to “full protection under the First Amendment” because of the public interest

in “fraud in the art market.” Id; see also Sorrell, 564 U.S. at 567 (“While the burdened speech
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results from an economic motive, so too does a great deal of vital expression.”). Similarly, in
Farah v. Esquire Magazine, Inc., 863 F. Supp. 2d 29, 40-41 (D.D.C. 2012), aff’d, 736 F.3d 528
(D.C. Cir. 2013), the court dismissed a Lanham Act challenge to a magazine’s statements
impugning a competitor’s journalistic integrity, finding them to be constitutionally protected
“satirical speech on a matter of public interest.” And in Delux Cab v. Uber Techs., Inc., 2017
U.S. Dist. LEXIS 57494, at *16-17 (S.D. Cal. Apr. 13, 2017), statements “made by Uber
representatives to journalists” regarding the safety of Uber were protected because they were
“inextricably intertwined with the reporters’ coverage of a matter of public concern, i.e., whether
Uber is safe for riders.” Id. at *17 (emphasis added) (internal quotation marks omitted). Thus,
even a company’s comments about its own products enjoy robust First Amendment protection
when made to the press, rather than in a product advertisement.

This principle dooms Plaintiffs’ bid to hold Coca-Cola liable for its media statements
regarding obesity-related conditions. None of these statements “propose[s] a commercial
transaction™: they are not advertisements, do not reference the purchase of Coca-Cola products,
and are not directed at prospective Coca-Cola consumers. Nat’l Ass’n of Mfrs., 800 F.3d at 523
n.12. Instead, each informs the press of Coca-Cola’s views on “an issue of public importance.”
Boule, 328 F.3d at 91. See Compl. | 75-77, 130-31; see also supra at 6. Accordingly, they are
entitled to “full protection under the First Amendment.” Boule, 328 F.3d at 91.

C. Coca-Cola’s “Balance” Advertising

Despite their repeated references to “false, deceptive, and misleading advertising,”
Plaintiffs do not challenge any of Coca-Cola’s traditional product advertising. Instead they limit
their complaint to ads that discuss the calorie content of Coca-Cola products and recommend a

balanced approach to weight management. Specifically, Plaintiffs take issue with the following
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advertising statements: (1) a 12-ounce can of Coke contains 140 calories; (2) a person who
maintains an active lifestyle may consume more calories without gaining weight than a person
with a sedentary lifestyle; (3) all calories contribute to weight gain irrespective of source; (4) the
activities depicted in the “Be OK” ad can, in the aggregate, burn 140 calories; and (5) soft drinks
are hydrating. See Compl. { 113-116, 133; Exs. 1-4, 15-17. Plaintiffs do not dispute the
factual accuracy of any of these statements. Rather, they assert that the statements may lead to
erroneous conclusions, e.g., “that [consumers] can or will ‘balance’ routine consumption of

b3

[SSBs] through casual exercise,” “that kids who do some exercise should drink even more
[SSBs),” and “that consumers w/ill] ‘be ok’ if [SSB] consumption [is] coupled with various light
activities.” (Compl. q{ 108, 113, 115) (emphases added).

Plaintiffs’ concern that truthful representations in Coca-Cola’s ads will result in bad
decisions by consumers is not a valid basis for suppressing those statements. “Truthful
advertising related to lawful activities is entitled to the protections of the First Amendment.” In
re RMJ., 455 U.S. 191, 203 (1982). Accordingly, the government may not “prevent the
dissemination of truthful commercial information in order to prevent members of the public from
making bad decisions,” Thompson v. W. States Med. Ctr., 535 U.S. 357, 374 (2002), or “to tilt
public debate in a preferred direction,” Sorrell, 564 U.S. at 578-79. The same reasoning applies
here, and requires dismissal of Plaintiffs’ claims.

Plaintiffs’ entire lawsuit is a constitutionally-impermissible attempt to suppress protected

speech.” The complaint should be dismissed for this reason alone.

? Plaintiffs’ prayer for injunctive relief underscores this point. They ask the Court to impose “an
overly broad prior restraint upon speech,” Gold v. Maurer, 2017 U.S. Dist. LEXIS 65687, at
*18-19 (D.D.C. May 1, 2017) (internal quotation marks omitted), and to “require [Coca-Cola] to
carry [a] message. . . expressly contrary to [its] views,” Pacific Gas & Electric Co. v. Public
Utilities Comm’n, 475 U.S. 1, 15 n.12 (1986). Neither is permitted by the First Amendment.
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II. PLAINTIFFS LACK STANDING TO SUE

Even if Coca-Cola’s statements were not protected by the First Amendment, the
statements caused Plaintiffs no injury-in-fact. Plaintiffs thus lack standing to sue in this Court.

Plaintiffs do not allege that Coca-Cola’s conduct caused them to make purchases under
false pretenses, to suffer ill health effects, or even to entertain any misconceptions about Coca-
Cola products. Instead, they premise their CPPA claim on their mere “expos[ure] to [Coca-
Cola’s] false and deceptive advertising”; on their voluntarily expenditure of resources to
disseminate beliefs contrary to Coca-Cola’s; and on their decision to purchase Coca-Cola SSBs
in order to “test and evaluate their characteristics.” (Compl. § 18, 35, 37, 147, 151, 156, 167)
None of these constitutes an “injury-in-fact” sufficient to confer standing.

A. Mere Exposure to Unlawful Conduct Does Not Establish Injury-In-Fact

Although “Congress created the District of Columbia court system under Article I of the
Constitution,” the courts of the District have, since their inception, applied “the constitutional
standing requirement embodied in Article IIT” of the U.S. Constitution and “followed Supreme
Court developments in constitutional standing jurisprudence.” Grayson v. AT&T Corp., 15 A.3d
219, 224, 233 (D.C. 2011). Only a plaintiff who has suffered “injury-in-fact”—i.e., “a distinct
and palpable injury to himself” that is “fairly traceable to the defendant’s unlawful conduct and
likely to be redressed by the requested relief”—has standing to sue. Grayson, 15 A.3d at 235
(internal quotation marks omitted).

This requires the plaintiff to identify some injury beyond the sheer fact of an alleged
statutory violation.  “[A] plaintiff [does not] automatically satisfy[y] the injury-in-fact
requirement whenever a statute grants a person a statutory right and purports to authorize that

person to sue to vindicate that right.” Spokeo, Inc. v. Robins, 136 S. Ct. 1540, 1549 (2016). In
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Spokeo, the Supreme Court concluded that it was not enough for the plaintiff to allege that a
search engine company had listed inaccurate information about his education, family status, and
economic status in violation of the Fair Credit Reporting Act. He also had to show that the
inaccuracies had “cause[d] [him] harm or present[ed] a[] material risk of harm.” Id. at 1550.

Plaintiffs’ claim that they have been “exposed to Defendants’ false and deceptive
advertising,” thus “depriving them of their statutory right . . . to truthful information,” is likewise
insufficient. (Compl. q 36, 145) The D.C. Court of Appeals rejected this precise theory of
“injury” in Grayson, 15 A.3d at 246-47, in which a plaintiff alleged that a telecommunications
company had engaged in deceptive practices, but did not himself claim to have been deceived.
The court found the plaintiff’s “mere interest in the alleged unlawfulness of [a company’s]
business practices” insufficient to satisfy “our long-enduring legal principles governing
constitutional standing.” Id. at 243.'" Although, at that time, a since-deleted CPPA provision
authorized suit by any plaintiff “for the interests . . . of the general public,” the court declined to
read even this broad provision as overturning its “long-enduring principles” of standing, absent a
“clear expression” from the D.C. Council that it intended that result. Id. at 244, 248.

In 2012, the D.C. Council amended the CPPA to, inter alia, remove the provision relied
upon in Grayson—but it explicitly retained the injury-in-fact requirement that the Court of
Appeals had applied. The Council recognized that D.C. courts have long required injury-in-fact
“as a prudential matter,” and explained that the amendments’ purpose was to “provide the courts

with a variety of ways to consider standing options” while still requiring plaintiffs to “satisfy the

' Another plaintiff had standing to sue for “invasion of his statutory legal rights created by the
CPPA,” Grayson, 15 A3d at 248-49. But that plaintiff alleged that the defendant’s
misrepresentations had caused him to purchase a product under false pretenses. Accordingly, the
court found, he had adequately “allege[d] personal injury to himself.” Id. at 249.
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prudential standing principles” historically applied by D.C. courts. See D.C. Code § 28-3901(c);
Report on Bill 19-0581, the Consumer Protection Amendment Act of 2012 (“Committee
Report”) at 2. Accordingly, both District and federal courts applying the post-2012 CPPA have
continued to demand a showing of injury-in-fact beyond mere exposure to fraudulent and
deceptive marketing claims. In Hancock v. Urban Outfitters, Inc., 830 F.3d 511, 514 (D.C. Cir.
2016), for instance, the D.C. Circuit held that the plaintiffs® claim that they had been exposed to
a CPPA violation when the defendant retailer collected their zip codes under false pretenses
“d[id] not get out of the starting gate.” Id. at 512-13, 514. Rather, because “some statutory
violations can result in no harm,” the plaintiffs’ exposure to “a bare violation of the requirements
of D.C. law” did not confer standing. Id. at 514 (internal quotation marks omitted). Some other
“cognizable injury”—such as “invasion of privacy, increased risk of fraud or identity theft, or
pecuniary or emotional injury”—was required. Id. at 515.

Other courts have reached the same conclusidn. See Hemby, 2014-CA-000190 (D.C.
Super. Jan. 22, 2015) (Ex. 19) (claim that plaintiff was “deprived of the right to truthful
information” insufficient to confer standing absent allegations “that he purchased the product in
reliance on [the allegedly] deceptive marketing”); cf. Zuckman v. Monster Bev. Corp., 2016 D.C.
Super. LEXIS 10, at *5 (D.C. Super. Aug. 12, 2016) (consumer had standing based on
misrepresentation of beverage’s health risks because he suffered “risk of harm from consuming
[the beverages]” and “would not have purchased them” absent the misrepresentations); Organic
Consumers Ass’n v. General Mills, Inc., 2017 D.C. Super. LEXIS 4, at *5 (D.C. Super. July 6,

2017) (noting that 2012 CPPA amendments do not “absolve[] [plaintiffs] of Article III’s
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constitutional standing requirement.”)."!

Here too, Plaintiffs’ claim that they were injured through “exposure” to the allegedly
offending conduct “does not get out of the starting gate.” Hancock, 830 F.3d at 514. Absent
some explanation of how the disputed statements palpably injured them—for example, by
inducing them to purchase SSBs under false pretenses—all they have alleged is “a bare violation
...of D.C. law.” Id. at 514. If that were enough to confer standing, the D.C. courts would be
open to anyone with a “mere interest in the alleged unlawfulness of [a defendant’s] business
practices,” Grayson, 15 A.3d at 247—precisely the result that has been repeatedly rejected.
Plaintiffs’ allegation that they have been exposed to false statements by Coca-Cola does not give
them standing to sue in this Court.

B. Plaintiffs’ Voluntary Use of Resources to Disseminate Their Views Does Not
Constitute Injury-In-Fact

Plaintiffs next attempt to manufacture injury by claiming that Coca-Cola’s participation
in the national conversation about obesity-relatéd diseases has forced them to devote more effort
to disseminating their opposing viewpoint than would have been necessary had Coca-Cola kept
quiet. Not only is this theory of injury barred by the First Amendment, see supra at 11-15, it is
also insufficient to show injury-in-fact for any of the three Plaintiffs.

1. Praxis

Praxis alleges that Coca-Cola has “undermined” its “mission to build healthier
communities . . . .” (Compl. § 23) Because of Coca-Cola’s participation in the debate about

SSBs, Praxis claims, it has been forced to “take[] concrete steps” to promote its contrary view

"' The contrary suggestion that “deprivation of a statutory right to be free from improper trade
practices under the CPPA” is sufficient for standing, see Nat’l Consumers League v. Bimbo
Bakeries US4, 2015 D.C. Super. LEXIS 5, at *8 (D.C. Super. Apr. 2, 2015), is incorrect. Mere
“deprivation of a statutory right” is exactly what the Supreme Court in Spokeo, and the D.C.
Circuit in Hancock, found insufficient for that purpose.
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(Compl. 9 160-162), and these efforts have required it to “divert resources” from other
unspecified “important public health . . . initiatives.” (Compl. § 165)

Praxis’s assertion that it could more efficiently propagate its views regarding SSBs if
only Coca-Cola’s contrary perspective were silenced does not establish injury-in-fact. To
establish Article III standing, an organization, like an individual, must show a “concrete and
demonstrable injury to [its] activities.” American Legal Foundation v. FCC, 808 F.2d 84, 91
(D.C. Cir. 1987) (internal quotation marks omitted). Simply alleging “a setback to [the
organization’s] abstract social interests” is not sufficient.” Id.

Praxis cannot solve its standing problem by repackaging the frustration of its “abstract
social interests” as a “diversion” of the resources it devotes to them. Id. at 92; see also Compl.
165. “Were an association able to gain standing merely by choosing to fight a policy that is
contrary to its mission, the courthouse door would be open to all associations.” Long Term Care
Pharm. Alliance v. UnitedHealth Group, Inc., 498 F. Supp. 2d 187, 192 (D.D.C. 2007). In Food
& Water Watch, Inc. v. Vilsack, 808 F.3d 905, 920 (D.C. Cir. 2015), for instance, the D.C.
Circuit found that a nonprofit organization whose “primary purpose[]” was “to educate the
public about . . . safe, wholesome food” lacked standing to challenge USDA regulations that, it
claimed, would compromise the safety of poultry products, confuse consumers, and force the
organization to “increase the resources that it spends on educating the general public” about the
limitations of USDA certification. /d. The D.C. Circuit concluded that these assertions did not
establish that “the organization’s activities ha[d] been perceptibly impaired in any way,” and
amounted to “nothing more than an abstract injury to its interests that is insufficient to support
standing.” Id. at 921; Int’l Acad. of Oral Med. & Toxicology v. FDA, 195 F. Supp. 3d 243, 258

(D.D.C. 2016) (organization’s “spending of money to further [its] advocacy mission . . . does not
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by itself constitute an injury to the organization sufficient to create standing™). Praxis’s resource
diversion claim is essentially identical to, and every bit as “abstract” as, the injuries alleged in
these cases. Food & Water Watch, 808 F.3d at 921."

The 2012 CPPA amendments, which provide a private right of action to both “nonprofit
organizations” and “public interest organizations” under defined circumstances, do not alter this
analysis. See D.C. Code § 28-3905(k)(1)(C)-(D). As set forth above, even plaintiffs who
otherwise satisfy the CPPA statutory criteria lack standing in the absence of an injury-in-fact.
This is made explicit in subparagraph (C), the provision establishing a right of action for
nonprofit organizations. That clause specifies that such an organization may bring a claim in
either of two circumstances: (i) “on behalf of itself or any of its members, or [(ii)] on any such
behalf and on behalf of the general public.” D.C. Code § 28-3905(k)(1)(C) (emphasis added).
In other words, only an organization with standing to sue “on behalf of itself or any of its
members” may assert an additional claim “on behalf of the general public.” Because Praxis
lacks standing to sue “on behalf of itself,” and does not claim to sue on behalf of its members, it
also lacks standing to sue “on behalf of the general public.” (Compl. ] 35)

Subparagraph (D), which affords a right of action to certain “public interest
organization[s],” is similarly of no help to Praxis. D.C. Code § 28-3905(k)(1)(D). Not only is
that subparagraph, like the CPPA as a whole, subject to the antecedent injury-in-fact
requirements of Article III, but by its terms it does not redress “diversion” of an organization’s
resources. Rather, it provides that an organization may sue “on behalf of the interests of a

consumer or a class of consumers”—but only if “the consumer or class could bring” an action

12 Animal Legal Def. Fund v. Hormel Foods Corp., 2017 D.C. Super LEXIS 9, (D.C. Super. Sept.
20, 2017), which found allegations of “divert[ed] organizational resources™ sufficient to establish
standing, see id. at *9, did not address these precedents and is squarely at odds with them.

22



under the statute independently. D.C. Code § 28-3905(k)(1)(D)(i) (emphasis added). Here,
Praxis does not purport to sue “on behalf of the interest of a consumer or class of consumers”; it
sues only on behalf of “[itself] and the general public.” (Compl. § 35) Praxis has thus failed to
satisfy the requirements necessary to assert a claim under Section 28-3905(k)(1)(C) or (D).

2. Pastors Lamar and Coates

The pastors present an even more farfetched theory of injury: that Coca-Cola’s
statements about SSBs and weight management have prompted them to spend more time
counseling congregants on issues relating to obesity and related conditions than they otherwise
would have. The individual plaintiffs thus claim that Coca-Cola has “inhibit[ed] their ability to
provide counsel or pastoral care.” (Compl. ] 147-50)

This theory of standing is a non-starter. A mere claim to have devoted “time and money”
to combating the perceived social effects of a defendant’s conduct does not confer standing on an
individual any more than it does on an organization. See Food & Water Watch, 808 F.3d at 918-
19 (finding individual plaintiffs’ expenditure of “increased cost[s]” on seeking out safe poultry
insufficient to confer standing). Indeed, in holding that an organization’s “special interest” in an
issue is insufficient to confer standing, the Supreme Court has reasoned that a contrary
conclusion would make it “difficult to perceive why any individual citizen with the same bona
fide special interest would not also be entitled to do so.” Sierra Club v. Morton, 405 U.S. 727,
739-40 (1972); see also Grayson, 15 A.3d at 247 (plaintiff’s “mere interest” in the disputed
business practices does not confer standing).

Moreover, even if “pastoral injury” were theoretically cognizable, it would not confer
standing here because of its exceedingly remote relationship to the challenged conduct. Only an

injury that “fairly can be traced to the challenged action of the defendant” and is “likely to be

23



redressed by a favorable decision” —as opposed to i_njury “result[ing] from the independent
action of some third party not before the court”—can confer Article III standing. Simon v. E. Ky.
Welfare Rights Org., 426 U.S. 26, 38, 41-42 (1976). Here, the individual Plaintiffs’ theory of
injury hinges on multiple “independent actions” by numerous third parties. In order for the
pastors’ claimed injury to manifest, consumers not before the Court would have to: (1) view
Coca-Cola’s statements, most of which were made in non-advertising settings, about SSBs and
health; (2) form the belief, contrary to many conflicting statements, that no link exists between
SSBs and obesity-related conditions; (3) consume Coca-Cola SSBs “routinely” (Compl. q{ 149,
154); (4) develop obesity-related conditions; (5) seek pastoral care from one of the individual
Plaintiffs for those conditions; and (6) persist, contrary to Plaintiffs’ urging, in their purportedly
misguided beliefs about SSBs and obesity. Even if this improbable sequence of events occurred,
the resulting injury would be so attenuated it could not be “fairly . . . traced” to Coca-Cola’s
alleged misconduct. Id.

Finally, the individual Plaintiffs’ claim “on behalf of the general public” (Compl. § 35)
does not provide an independent basis for standing. Individuals, like nonprofit organizations,
may sue on the public’s behalf only if they are also suing on their own behalf, i.e., if they have
individual standing. D.C. Code § 28-3905(k)(1)(B). Pastors Lamar and Coates do not.

C. Plaintiffs Cannot Establish “Tester” Standing

Unable to advance any cogent theory of injury, Plaintiffs claim that they nonetheless
have standing because, shortly before filing this action, they each “purchased several [SSBs] sold
by Coca-Cola” in order “to test and evaluate their characteristics.” (Compl. |{ 151-52, 156-57,

EIN11

167) Plaintiffs vaguely reference their intention to test the products’ “sugar content[,] potential

effects on blood sugar levels[,] and Defendants’ representation that a calorie of Coke is
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equivalent nutritionally to a calorie of any other food.” (Compl. § 20, 22, 26) They do not,
however, allege that any such testing has actually occurred.

Plaintiffs’ oblique references to “testing” cannot salvage their claim. Standing is
available only to “testers” who investigate and disprove representations about the “tested”
product. The Supreme Court recognized this form of standing in Havens Realty Corp. v.
Coleman, 455 U.S. 363, 374 (1982), in which an African-American plaintiff inquired about the
defendant’s housing vacancies to determine whether she would receive truthful information.
When, instead, she was falsely told that no apartments were available, she suffered a cognizable
injury. Id. at 373-74. By contrast, a white “tester” who made the same inquiry and was given
accurate information lacked standing because the testing had not rendered him the “victim of a
discriminatory misrepresentation.” Id. at 375.

A “tester” plaintiff thus gains standing only when “testing” uncovers a misrepresentation.
Article III does not permit parties to “manufacture standing merely by inflicting harm on
themselves” or to “secure a lower standard for . . . standing simply by making an expenditure.”
Clapper v. Amnesty Int’l USA, 568 U.S. 398, 416 (2013). Accordingly, “the mere expense of
testing” a product does not “constitute[] ‘injury in fact’” absent a finding that the product has
been falsely represented. Fair Employment Council v. BMC Mktg. Corp., 28 F.3d 1268, 1276
(D.C. Cir. 1994). The D.C. Council recognized this limitation in the CPPA legislative history,
explaining that the statute’s “tester” provision confers a right of action on plaintiffs who
“purchase[] products . . . with the intent of determining whether those products or services are
what they claim to be,” and who then uncover a misrepresentation. See Committee Report at 5.

That is not what happened here. Plaintiffs have not identified any representation about

Coca-Cola products that they actually tested, let alone found to be false. They therefore lack
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standing as “testers.”

III.  PLAINTIFFS HAVE NOT STATED A CLAIM UNDER THE CPPA

Not only does the complaint run afoul of the Constitution’s free-speech protections and
injury-in-fact requirements, it also fails to state a claim under the CPPA. Many of the disputed
statements fall outside the statute’s limitations period, geographical scope, or both. Plaintiffs do
not identify any statement that is false or “misleading” under the CPPA, or otherwise violates its
provisions. Coca-Cola cannot be held liable under the CPPA for statements by the ABA and
other non-merchants. And Plaintiffs’ allegations about “advertising to minors” do not state a
viable claim for relief.

A. Many of the Challenged Statements Are Time-Barred or Beyond the CPPA’s
Geographic Reach

CPPA claims are subject to the residual three-year statute of limitations set forth in D.C.
Code § 12.301(8). See Murray v. Wells Fargo Home Mortg., 953 A.2d 308, 323 (D.C. 2008). A
CPPA claim accrues when the plaintiff either has “actual notice” of the offending conduct, or
when a “reasonabl[e] . . . investigation, if conducted, would have led to actual notice.” Silvious
v. Snapple Bev. Corp., 793 F. Supp. 2d 414, 417 (D.D.C. 2011). In this case, because Plaintiffs
claim that the “scientific research” had unmasked Coca-Cola’s “deception” by 2012 at the latest
(Compl.  66), they cannot challenge any statements made prior to July 2014—three years before
they filed their complaint. This precludes all claims based on Coca-Cola’s statements to the
media and at scientific conferences, as well as their claims based on Coca-Cola’s “Be OK” and
“Coming Together” ads. (Compl. { 75-77, 114, 109 n.75, 116 n.82, 130-31)

Many of the disputed statements are also beyond the geographic reach of the CPPA,
which was enacted to “protect local consumers from improper and fraudulent trade practices.”

Williams v. The Purdue Pharma Co., 297 F. Supp. 2d 171, 174 (D.D.C. 2003) (emphasis added).
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A statement is not actionable if it was neither made nor “received in the District.” Dahlgren v.
Audiovox Comm'ns Corp., 2012 D.C. Super LEXIS 13, at *40-41 (D.C. Super. Mar. 15, 2012).
This limitation bars Plaintiffs’ attempt to hold Coca-Cola liable for statements it made in Brazil,
Canada, the United Kingdom, and New York—none of which they claim to have “received in
the District.” Id.; see also Compl. §{ 75, 76, 77 n.40, 131 n.94.

B. Plaintiffs Have Identified No Statement by Coca-Cola that Is Objectively
Misleading or Otherwise Actionable Under the CPPA

To the extent it is not otherwise barred, Plaintiffs’ CPPA claim fails because it does not
allege any actionable misrepresentation. The statute proscribes only statements or omissions that
are false or have a “tendency to mislead.” D.C. Code § 28-3904(e)-(f-1). “[A]n accurate
statement . . . generally would not be actionable under [the CPPA].” Saucier v. Countrywide
Home Loans, 64 A.3d 428, 442 (D.D.C. 2013) Here, Plaintiffs do not allege that the disputed
statements are factually untrue; their beef is that Coca-Cola’s speech tends to “drown[] out”
Plaintiffs’ contrary views. (Compl. § 37) Plaintiffs’ desire to have their message heard over
others does not mean that Coca-Cola’s statements have a “tendency to mislead.”

Plaintiffs also cannot claim that, by expressing its view on a disputed issue of science,
Coca-Cola has made statements that are facially false or misleading to reasonable consumers.
“[Wlhen litigants concede that some reasonable and duly qualified scientific experts agree with a
disputed scientific proposition, [] the litigants are barred from also arguing that the proposition is
‘literally false.”” See Nat’l Consumers League v. Gerber Prods., 2015 D.C. Super LEXIS 10, at
*23 (D.C. Super. Aug. 5, 20f\5) (citing In re GNC Corp., 789 F.3d 505 (4th Cir. 2015)). And it

is Plaintiffs’ scientific position—not Coca-Cola’s—that has been found to be “misleading” when

27



presented as settled fact. American Bev. Ass’n, 2017 U.S. App. LEXIS 18150, at #22."

C. Certain Statements Plaintiffs Challenge Are Outside the Scope of the CPPA,
Which Governs Only Consumer-Merchant Transactions

Another deficiency of Plaintiffs’ CPPA claim is that only a handful of the statements it
attacks—those found in Coca-Cola’s advertising—even arguably implicate the “consumer-
merchant relationship[]” that the CPPA governs. Sundberg v. TTR Realty, LLC, 109 A.3d 1123,
1129 (D.C. 2015) (internal quotation marks and citation omitted). The CPPA “does not cover all
consumer transactions, and instead only covers trade practices arising out of consumer-merchant
relationships,” where a “merchant” is defined as one who “in the ordinary course of business . . .

. sells or supplies consumer goods or services.” Id. at 1129.

This dooms Plaintiffs’ attempt to premise a CPPA claim on anything other than Coca-
Cola’s advertising and sale of its own products. Neither Coca-Cola’s public discussion of
scientific issues nor its sponsorship of youth recreational activities implicates “consumer
transaction[s]” or the “consumer-merchant relationship[].” Id. (internal quotation marks
omitted).

Furthermore, Plaintiffs cannot base their CPPA claim on the statements of the ABA, the
Global Energy Balance Network, or the European Hydration Institute—none of which qualify as
“merchants.” See Dahlgren v. Audiovox Commc’ns Corp., 2010 D.C. Super. LEXIS 9, at *42-

*43 (D.C. Super. 2010) (rejecting CPPA claims arising from trade association’s promotion of

" The complaint makes cursory reference to several other provisions of the CPPA, all of which
are inapposite. See Compl.  176(a)-(¢). Because Plaintiffs do not allege any misrepresentations
about the calorie or nutrient content of Coca-Cola products, they cannot show that Coca-Cola
represented its goods as having “a source, sponsorship, approval, certification, accessories,
characteristics, ingredients, uses, benefits, or quantities that they do not have”; that it falsely
represented that its goods were “of particular standard, quality, grade, style, or model”; or that it
“advertise[d] or offer[ed] goods or services without the intent to sell them . . . as advertised or
offered.” D.C. Code § 28-3904(a), (d), (h).
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cell phones because association was “not alleged to have manufactured or sold any cell
phones.”). Even if these entities’ activities were actionable under the CPPA, their actions could
not be imputed to Coca-Cola. The CPPA imposes liability only for trade practices in which a
defendant directly participates. “[Tthe offending party . . . must have actually made a
misrepresentation of material fact directly to the plaintiff.” Parr v. Ebrahimian, 2013 U.S. Dist.
LEXIS 188865, *20-21 (D.D.C. Mar. 26, 2013); see also Armstrong v. Accrediting Council for
Continuing Educ., 832 F. Supp. 419, 425 (D.D.C. 2013) (“[N]o provision of the CPPA creates a
cause of action for aider-and-abettor liability.”). Coca-Cola thus cannot be liable for the conduct
of nonprofit organizations, which falls outside the scope of the statute in any event, simply
because it allegedly provided them with funding.

D. Plaintiffs’ Vague Allegations of “Advertising to Minors” Do Not State a
Claim for Relief

Plaintiffs’ thin assertion that Coca-Cola “target[ed] children” in its advertising cannot
salvage their pleading. (Compl. § 139) The complaint sets forth no facts to show that Coca-Cola
actually “target[ed]” children; it alleges only that placement of ads in media such as “billboards”
and “magazines” made it possible for minors to view them. (Compl. § 140) In fact, the only
concrete statement they attribute to Coca-Cola on this topic is its announcement of a corporate
policy against advertising to children. (Compl. ] 139 n.98)

Plaintiffs’ vague accusations of “targeting minors” cannot state a CPPA claim for at least
three reasons. First, these allegations “do not permit the court to infer more than the mere
possibility of misconduct,” and thus fail to satisfy the applicable pleading standards. Igbal, 556
U.S. at 679. Second, running ads in general media that might appeal to children is not an
“improper trade practice” under the CPPA even where it is unlawful for minors to purchase the

product in question. See Hakki v. Zima, 2006 D.C. Super. LEXIS 10, at *8 (D.C. Super. 2006)
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(finding alcohol advertisements that “may . . . appeal to persons under 21> permissible under the
CPPA). And finally, the First Amendment bars Plaintiffs’ broad-based attack on all advertising,
irrespective of content, with the potential to interest children. Sorrell, 564 U.S. at 554.
Plaintiffs’ “advertising-to-minors” allegations thus do not state a viable claim under the CPPA."

CONCLUSION

Plaintiffs think SSBs are uniquely to blame for the problems of obesity and related
conditions, and that Coca-Cola should be prohibited from expressing any contrary view. This
Court need not determine whether Plaintiffs are right about the first premise to reject the second.
The fact that there is scientific disagreement and public controversy over the societal problem of
obesity is reason enough to hold that Plaintiffs’ effort to suppress Coca-Cola’s speech on the
issue is constitutionally impermissible. Even if their claims were not barred by the First
Amendment, Plaintiffs have no standing to pursue them, and their complaint fails to set forth a

viable claim for relief under the CPPA. The complaint should be dismissed with prejudice.

" Though they take Coca-Cola to task for using its name and trademark when sponsoring youth
physical activity opportunities, Plaintiffs do not, and cannot, allege that these acts of community
service constitute “advertising” under the CPPA.
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Upon review of Defendant Coca-Cola’s Motion to Dismiss pursuant to Rules 12(b)(6)
and 12(b)(1) of the Superior Court Rules of Civil Procedure, and good cause being shown, it is
hereby:

ORDERED that the Motion is GRANTED; and it is further:

ORDERED that Plaintiffs’ Complaint is dismissed with prejudice.
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{Music) Today we'd like people to come together on The long term health of our families and the
VOICE OVER: For over a 125 years we've been something that concerns all of us, Obesity. country's is at stake and as the nation's leading...
bringing people together.

beverage company we can play an important role. we now offer over a 180 low and no calorie and most of our full calorie beverages now have
Across our portfolio of more than 650 beverages... choices... low or no calorie versions.

average
calories

ApOr serving
racuced

@?ﬁ?&?m‘nr

Over the last 15 years this has helped redued the We've created smaller portion controlled sizes for We've added the calorie content of all our
average calories per serving across our industry our most popular drinks and will have them in beverages on the front fo help make it even easier
products in the U.8. by about 22%. about 90% of the country by the end of this year. for people to make informed decisions.

GALORIES
" PER £AN

For elementary, middle and high schools our changed its offerings to primarily water... juices and low and no caloftie options.
industry has volunterily...
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{Music) our industries beverages in those schools by We support programs like the Boys and Girls
VOICE OVER: This has helped reduced the 90% since 2004. Clubs of America...
calories from...

that enable young people to get active and Leading is also about new thinking which is on innovative things like zero calorie all
start heaithy habits early. why we will continue to work with scientists natural sweeteners.
and nutritionists...

But beating obesity will take action from all of All calories count no matter where they And if you eat and drink more calories than
us based on one simple common sense fact. come from including Coca-Cola and you burn off you'll gain weight.
everything else with calories.

caka.com/eamingtognthor

The well-being of our families and Finding a solution will take continued effort we can make a real difference. To learn
communities concerns everyone. from all of us. But at Coca-Cola we know more visit coke.com/comingtogether.
that when people come together... (Fade Out)
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ARTICLE

Effects of Decreasing Sugar-Sweetened Beverage
Consumption on Body Weight in Adolescents:

A Randomized, Controlled Pilot Study

Cara B. Ebbeling, PhD?, Henry A. Feldman, PhD2®, Stavroula K. Osganian, MD, ScD2b, Virginia R. Chomitz, PhD¢, Sheila J. Ellenbogen, MBAz,

David S. Ludwig, MD, PhD?

From the 2Division of Endocrinology, Department of Medicine, and eClinical Research Program, Children's Hospital Boslon, Boston, Massachuselts; and <Institute for

Community Health, Cambridge, Massachusetts

The authors have indicated they have no financial relationships relevant to this article to disclose.

ABSTRACT

OBJECTIVE. The role of sugar-sweetened beverages (SSBs) in promoting obesity is
controversial. Observational data link SSB consumption with excessive weight
gain; however, randomized, controlled trials are lacking and necessary to resolve
the debate. We conducted a pilot study to examine the effect of decreasing SSB
consumption on body weight.

METHODS. We randomly assigned 103 adolescents aged 13 to 18 years who regularly
consumed SSBs to intervention and control groups. The intervention, 25 weeks in
duration, relied largely on home deliveries of noncaloric beverages to displace
SSBs and thereby decrease consumption. Change in SSB consumption was the
main process measure, and change in body mass index (BMI) was the primary end
point.

RESULTS. All of the randomly assigned subjects completed the study. Consumption of
SSBs decreased by 82% in the intervention group and did not change in the
control group. Change in BMI, adjusted for gender and age, was 0.07 = 0.14 kg/m?
(mean * SE) for the intervention group and 0.21 = 0.15 kg/m? for the control
group. The net difference, —0.14 = 0.21 kg/m?2, was not significant overall.
However, baseline BMI was a significant effect modifier. Among the subjects in the
upper baseline-BMI tertile, BMI change differed significantly between the inter-
vention (—0.63 = 0.23 kg/m?) and control (+0.12 = 0.26 kg/m?) groups, a net
effect of —0.75 = 0.34 kg/m?2. The interaction between weight change and baseline
BMI was not attributable to baseline consumption of SSBs.

CONCLUSIONS. A simple environmental intervention almost completely eliminated
SSB consumption in a diverse group of adolescents. The beneficial effect on body
weight of reducing SSB consumption increased with increasing baseline body
weight, offering additional support for American Academy of Pediatrics guidelines
to limit SSB consumption.
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A RAPID INCREASE in the consumption of sugar-
sweetened beverages (SSBs) among adolescents in
the United States! has occurred concomitantly with the
escalating pediatric obesity epidemic,? raising the possi-
bility of a causal relationship. Soft drinks are readily
available in homes, fast food and other restaurants,
vending machines, and school cafeterias.’> Moreover, the
soft drink industry uses aggressive advertising campaigns
directed toward young consumers.** Based on data from
a nationally representative sample of youth, a remark-
able 73% of adolescent boys and 62% of adolescent girls
consume carbonated soft drinks on any given day, of
which the vast majority contain sugar rather than non-
nutritive sweeteners.> Those who consume soft drinks
obtain 10% to 11% of their total energy intake from
these beverages.> Not surprisingly, soft drinks are the
leading source of added sugars in the diets of adoles-
cents.s

The role of SSBs in promoting obesity has been de-
bated extensively in recent years. The American Acad-
emy of Pediatrics® and the current Dietary Guidelines for
Americans® advocate reducing SSB consumption as a
weight-control strategy based on available prospective
data from cohort studies.!'®!> However, the American
Beverage Association argues that available evidence for a
causal relationship between soft drink consumption and
obesity is inadequate to justify a change in their market-
ing practices.!* A recent executive summary put forth by
food and nutrition scientists also contends that there is
no convincing evidence linking obesity with intake of
high-fructose corn syrup,'* the primary sweetener and
major source of calories in soft drinks.!® Although pro-
spective data linking SSB consumption with excessive
weight gain are compelling,!®-12 randomized, controlled
trials are undeniably lacking and necessary to evaluate
causality.

In the only pediatric trial to date, James et al'é re-
ported a significant decrease in the incidence of obesity
after 1 year among 7- to 11-year-old children who re-
ceived an intervention to decrease carbonated beverages
compared with a control group. However, change in
mean body mass index (BMI) did not differ between
groups, possibly because of methodological issues. The
intervention consisted of only 4 school-based educa-
tional sessions aimed at reducing consumption of all
carbonated beverages containing either sugar or nonnu-
tritive sweeteners. Moreover, baseline SSB consumption
was very low in this young cohort (ie, ~1 glass every 3
days), leaving minimal opportunity for the intervention
to have a significant impact on beverage intake and,
ultimately, BMI. The decrease in consumption of all
carbonated beverages for the intervention group was
only 150 mL over 3 days, with no significant change in
SSB consumption. These issues highlight a need for trials
of more powerful interventions with youth who fre-
quently consume SSBs.
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Environmental variables, such as ready availability
of SSBs, often seem to undermine educational and be-
havioral strategies that focus largely on personal re-
sponsibility for making healthful choices based on
expert recommendations.!” The purpose of this ran-
domized, controlled pilot study was to test the hypoth-
esis that a simple environmental intervention will sig-
nificantly decrease SSB consumption and BMI among
adolescents. We further hypothesized that the effects
will be greatest in the heaviest adolescents; for this rea-
son, we stratified the cohort by baseline-BMI status.
Although access to soft drinks from many sources has
increased over the last 2 decades, adolescents still obtain
nearly 50% of their beverages at home.> Thus, we im-
plemented a novel intervention that relied on delivery of
noncaloric beverages to the homes of adolescents, in
combination with telephone-administered behavioral
counseling, to displace SSBs and thereby decrease con-
sumption.

METHODS

Subjects
We enrolled 103 adolescents (47 males and 56 females),
aged 13 to 18 years, who reported consuming at least 1
serving (ie, 360 mL or 12 fl oz) per day of SSB (ie, soft
drinks, juice drinks containing <100% juice, punches,
lemonades, iced teas, and sports drinks). Each subject
lived predominantly in 1 household (ie, no more than 1
weekend every 2 weeks in a secondary household). We
excluded those who were currently dieting for the pur-
pose of weight loss or taking prescription medications
that might affect body weight. We also did not enroll
those who reported smoking at least 1 cigarette in the
past week or were diagnosed as having a major medical
illness or eating disorder. To decrease the likelihood of
enrolling individuals with eating disorders or undernu-
trition, we excluded those with a BMI below the 25th
percentile.’8 During telephone conversations with par-
ents, we collected demographic data including gender,
race and ethnicity, date of birth, total annual household
income, and street address. Recruitment and screening
of subjects were conducted in collaboration with a local
high school that provided mailing lists and space for
obtaining measurements. Packets containing an invita-
tion letter and informed consent and assent documents
were sent to parents of all students enrolled at the
school. Parents were instructed to contact staff members
by telephone, if interested, to obtain more information
about the study protocol. The study director supervised
the evaluation of eligibility criteria and enrollment.
The study protocol was approved by the institutional
review board at Children’s Hospital Boston. Written in-
formed consent and assent were obtained from parents
and subjects, respectively. Eligible subjects were entered
sequentially onto a list of random group assignments
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prepared in advance by the study statistician, stratified
by gender and BMI (<85th percentile for gender and
age, =85th percentile).!® The sequence of random as-
signments was permuted within stratum in blocks of 2,
4, and 6. To avoid any bias in the enrollment procedure,
personnel conducting recruitment were masked to se-
quence. All of the subjects assigned to a group were
available for follow-up measurements (Fig 1), and there
were no serious adverse events or adverse effects among
adolescents in the intervention group. Each subject re-
ceived a $100 gift certificate to a local shopping mall at
the end of the study. The study, known as Beverages and
Student Health (BASH), was conducted during the
2003-2004 academic year.

Intervention

The intervention group received weekly home deliveries
of noncaloric beverages for 25 weeks. The target number
of individual beverage servings (ie, 360 mL or 12 fl oz
per referent serving) delivered to each home was based
on household size: 4 servings per day for the subject and
2 servings per day for each additional member of the
household. This extra allotment was provided to avoid
competition between the subject and family members
for the beverages. We distributed an order form to each
household for selecting beverage preferences from a
wide variety of options (eg, bottled water and “diet”
beverages including soft drinks, iced teas, lemonades,
and punches). The beverage order form listed options in
units, based on manufacturer packaging. The units con-
tained bundles of 4 to 6 cans or bottles, with volumes
ranging from 300 to 720 mL (10-24 fl oz) per can or
bottle. The target number of delivered servings, specified
above, was approximately equal to 5 units per week for
the subject and 3 units per week for each additional
member of the household. A regional supermarket de-
livery service filled the orders and delivered the bever-
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FIGURE 1

Flow of subjects through each stage of the trial.

ages, with research staff coordinating and monitoring
the process.

We instructed subjects to drink the noncaloric bever-
ages delivered to their homes and not to buy or drink
SSBs. In addition, we offered advice on how to choose
noncaloric beverages when not at home. Written in-
structions regarding beverage consumption were mailed
to subjects at the beginning of the intervention period.
We also contacted each household by telephone during
the first week of the intervention to speak with the
subject and a parent. This telephone contact provided an
opportunity to reinforce instructions, answer questions,
and address concerns. Thereafter, we contacted each
subject by telephone on a monthly basis throughout the
intervention period to assess satisfaction with beverage
choices and deliveries, discuss beverage consumption,
and provide motivational counseling. Beverage orders
were revised on request to increase the likelihood that
subjects would drink the delivered products. On a
monthly basis, we also mailed refrigerator magnets to
subjects, with each magnet conveying a message under
the theme of “Think Before You Drink.” The messages
provided data-based information with regard to the pos-
sible effects of SSBs in promoting excess energy intake,"
weight gain,® tooth decay,® and hunger.?® An additional
message cautioned subjects to beware of misleading bev-
erage labels and advertisements.

We asked subjects in the control group to continue
their usual beverage consumption habits throughout the
25-week intervention period. They received weekly
home deliveries of noncaloric beverages for 4 weeks
after completion of follow-up measurements, as a ben-
efit for having participated in the study.

Primary End Point

The change in BMI from baseline to follow-up was the
primary end point. Weight and height were measured by
using an electronic scale (model TBF-300A; Tanita, Ar-
lington Heights, IL) and stadiometer (model PE-AIM-
101; Perspective Enterprises, Portage, MI), respectively.
Subjects removed shoes and heavy outerwear before
weight measurements. We measured height in dupli-
cate, with the subject stepping away from the stadiom-
eter between measurements. BMI was calculated as total
mass (kilograms) divided by height (meters) squared.

Dietary and Physical Activity Recall Interviews
Two 24-hour dietary and physical activity recall inter-
views were conducted over the telephone at baseline
and another 2 at the end of the intervention period.
Telephone calls were unannounced so that the subject
did not know the exact dates of the interviews in ad-
vance. The interviewer was masked to group assign-
ment.

Dietary intake was assessed by a multiple-pass
method using the Nutrition Data System for Research
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Software (NDS-R 4.06; Nutrition Coordinating Center,
University of Minnesota, Minneapolis, MN). We
prompted the subject to list in sequence the foods and
beverages consumed during the previous day, identify
omissions in the initial list, and then provide details (eg,
portion sizes and brand names) concerning each re-
ported item. Intake was reviewed and confirmed at the
end of each recall. Bnergy intake from SSBs (Elggg) was
the variable of primary interest for this report. We also
quantified the volumetric consumption of all noncaloric
beverages.

Immediately after the dietary recall portion of the
interview, we prompted the subject to recall physical
activity and inactivity, including sleep, using a protocol
modeled after validated methodology.2+?> The subject
was asked to recall the activity performed most during
respective 15-minute time blocks throughout the pre-
ceding day (12:00 am to 11:59 pm) and then to rate the
relative intensity of each reported activity as light, mod-
erate, hard, or very hard.?2 A metabolic equivalent (MET
level) was assigned to each activity to calculate a physical
activity factor (kilocalories/kilogram per hour). As points
of reference, resting has a MET level of 1.0, and brisk
walking has a level of 5.0.23 In addition to conducting the
24-hour physical activity recall interview, we asked sub-
jects to estimate the usual number of hours per day
spent watching television, using a computer (for pur-
poses other than doing homework), and playing video
games.

Before the first telephone interview, we held in-per-
son group training sessions focusing on how to estimate
food and beverage portion sizes and how to describe the
intensity of physical activity. Teaching aids included food
models, measuring cups and spoons, common kitchen
items (ie, plates, bowls, cups, and glasses), and familiar
packaging (ie, beverage containers and snack food wrap-
pers). In addition, we presented cartoons illustrating
examples of physical activities performed at varying in-
tensity levels. Bach subject practiced recalling dietary
intake and physical activity during the training session.

Process Evaluation

To obtain additional process data for informing the de-
sign of a future large-scale trial, we administered ques-
tionnaires at the end of the study. Using 10-cm visual
analog scales with appropriate verbal anchors, subjects
responded to a series of questions regarding adherence
to instructions, beverage delivery logistics, and overall
enjoyment of participation.

Statistical Methods

The study was designed to provide 80% power to detect
an effect size of 0.51 (mean change + SD of change),
using a 5% type I error rate. Historical data on intersub-
ject variability and intrasubject correlation of BMI in
children, drawn from the American Academy of Pediat-
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rics’ Child and Adolescent Trial for Cardiovascular
Health (CATCH) study,® indicated that our detectable
effect size corresponded with a 3.1% mean change in
BMI. Posthoc power calculations, taking into account
the attained sample size (n = 103) and precision of the
overall net difference between the intervention and con-
trol groups, indicated that the detectable effect in prac-
tice was 0.57 kg/m? or 2.2% of mean baseline BML

We compared baseline demographic, anthropometric,
and behavioral characteristics between the intervention
and control groups by Student’s ¢ test for continuous
measures and Fisher’s exact test for discrete variables.
The primary analysis was conducted by multiple linear
regression with individual BMI change as the dependent
variable, group as an indicator independent variable,
and gender and age as obligatory covariates. The influ-
ence of covariates was tested by adding them to the
regression model, both singly and in combination. Effect
modification by baseline BMI was evaluated by adding a
group X baseline BMI interaction term to the primary
analytic model. To quantify the net effect of the inter-
vention among the heaviest adolescents, we categorized
subjects using baseline-BMI tertiles as cut points in a
secondary model of effect modification. We used P < .05
as a criterion for statistical significance of covariates and
effect modifiers. Computations were performed with
SAS software (SAS Institute, Inc, Cary, NC).

RESULTS

Baseline Measures

Baseline subject characteristics are presented in Table 1.
There were no significant group differences between
intervention and control subjects in demographics (gen-
der, race, ethnicity, age, household income, and house-
hold size) or anthropometrics (weight, height, and BMI).
Likewise, the groups did not differ in baseline levels of
daily Elgsp, noncaloric beverage intake, physical activity,
television viewing, or total media time (Table 2).

Process Measures

We completed all of the 6 possible monthly telephone
contacts with 83.0% of the subjects in the intervention
group (44 of 53 subjects), for an average of 5.8 * 0.6
(mean * SD) counseling calls per subject. Problems with
beverage deliveries were reported during only 1.3% of
the completed telephone contacts (4 of 306 contacts). As
shown in Table 2, Elcy decreased by 82% for the inter-
vention group (P < .0001) and did not change for the
control group. There were no changes in physical activ-
ity, television viewing, or total media time for either
group. Questionnaire data are presented in Table 3 and
suggest a high level of self-reported compliance.

Outcome Measures
Change in BMI, adjusted for gender and age, was 0.07 =
0.14 kg/m? (mean * SE) for the intervention group and
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mﬁﬂﬁ

21? l%%]% Baseline Characteristics of Subjects in the Intervention
and Control Groups

ks %
s

Daily Elgg, Physical Activity, Television Viewing, and Total
Media Time in the Intervention and Control Groups

Characteristic n {%} or Mean = SD pa Variable Mean * SD pa
Intervention Control Intervention Control
No. of subjects 53 (100) 50 (100) No. of subjects 53 50
Gender Elssg kP
Male 24 (45) 23 (46) 1.00 Baseline 1466 * 781 1596 = 1109 .50
Female 29 (55) 27 (54) Change —1201 % 836¢ —185 * 945 <.0001
Race Noncaloric beverage intake, mL
White 18 (34) 19(38) 69 Baseline 254 * 304 170 £ 245 12
Nonwhite 35 (66) 31(62) Change 396 =+ 493¢ 78 =523 002
Ethnicity Physical activity, MET level
Hispanic 121 7(14) 44 Baseline 1.74 =035 163 £023 08
Non-Hispanic 42(79) 43 (86) Change —0.12%£037 —0.03 =032 18
Age,y 160 = 1.1 158 1.1 37 Television viewing, h
Weight, kg 721 205 69.6 £ 19.2 .53 Baseline 217 £1.36 262+175 14
Height, cm 167 £ 9 167 =9 88 Change 00515  —-0.19:*185 A7
BMI, kg/m? 257 *+63 249+57 51 Total media time, hd
Weight status Baseline 457 =242 528 +338 22
BMI <85th percentile 28 (53) 29 (58) 690 Change —0.50 %256  —031=*333 75
BMI =85th percentile 2547) 21142) » From Student's ¢ test comparing intervention and control groups.
Household income< bTo convert kilojoules to kilocalories, divide by 4.2.
<$30000 19 (38} 20 (41) 97 < Significant change from baseline, P < .0001.
$30000 to $59 999 16 (32) 14 (29) 4Sum of time spent watching television, using a computer (for purposes other than doing
=$60000 15 (30) 15 (31) homework), and playing video games.
Residing in subsidized housing 10(19) 7(14) 60
Household size {family members) 311 321 96

2Comparing intervention and control groups by Student's t test {continuous measures) or
Fisher's exact test (discrete variables).

b Balanced by stratified randomization.

<Three nonrespondents in the intervention and 1 in the control group.

0.21 * 0.15 kg/m?2 for the control group. The net differ-
ence, —0.14 *= 0.21 kg/m?, was not significant overall
but varied considerably over the range of baseline BMI
(Fig 2). As an effect modifier in regression analysis,
baseline BMI was significant at P = .016. The trend in
weight loss (Fig 2) was an additional BMI decrease of
0.08 kg/m? for every 1 kg/m? at baseline in the inter-
vention group (Fig 2A), compared with a negligible
trend in the control group (Fig 2B). The intervention
effect was significant for baseline BMI >30 kg/m? (Fig
2C) in the primary analysis. Moreover, among the sub-
jects in the upper baseline-BMI tertile (BMI = 25.6
kg/m?), BMI change differed markedly between the in-
tervention (—0.63 = 0.23 kg/m?) and control (+0.12 =
0.26 kg/m?) groups, a net effect of —0.75 % 0.34 kg/m?
(P = .03), whereas no significant group difference was
seen for the subjects in the middle and lower tertiles (P
= .04 for interaction).

Adjusting the analysis for the demographic and be-
havioral covariates listed in Tables 1 and 2, either singly
or in combination, did not change the results. Among
the covariates, only baseline Elgqy exerted an indepen-
dent effect on the trial end point, amounting to an
additional 0.14 kg/m? decrease in BMI per 420 kJ (100
kcal) per day consumed. However, baseline Elggg was
not a significant effect modifier (P > .75) and did not
attenuate the effect modification of baseline BMI, which

remained statistically significant at P = .028 when ad-
justed for baseline Elggg.

DISCUSSION

Public health interventions to prevent and treat over-
weight in children have generally taken a comprehen-
sive approach, targeting multiple behaviors believed to
promote positive energy balance.'”2> Conceptually, such
an approach could be more efficacious than an interven-
tion focused on just 1 behavior. However, most compre-
hensive programs have not had a substantial effect on
body weight despite some success in promoting behavior
change,'” perhaps because the behaviors targeted in
these interventions are not key determinants of body
weight, or because the selected educational and behav-
ioral strategies lack sufficient intensity. In the present
study, we focused specifically on SSB consumption, a
single dietary behavior that may have a particularly large
impact on body weight in adolescents. Moreover, we
used a novel environmental intervention, in combina-
tion with telephone-administered behavioral counsel-
ing, to penetrate homes and thereby foster behavior
change.

We found that decreasing SSB consumption had a
beneficial effect on body weight that was strongly linked
with baseline BMI. Net BMI change was —0.75 = 0.34
kg/m? in the intervention compared with the control
group among subjects in the upper baseline-BMI tertile;
BMI changes did not differ significantly between groups
among subjects with lower baseline body weight. More-
over, the effect was greater among the subjects who
drank more SSBs at baseline, presumably because of
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- Adherence to Instructions, Beverage Delivery Logistics, and Overall Enjoyment of Participation

Question Descriptor Range® Mean = SD

Intervention group (n = 53)

How well did you follow the study instructions to drink the BASH beverages delivered to your home? Not at all (0) to very well (10) 84x17

How well did you follow the study instructions to not buy or drink sugar-sweetened beverages? Not at all (0) to very well (10) 81x21

How was the number of beverages that you received each week? Too few (0) to too many (10) 64+19

How was the frequency (1 time per wk) of beverage deliveries? Not often enough (0) to too often (10) 54+15

Did you enjoy participating in the BASH study? Not at all (0) to very much (10) 86+19
Control group (n = 50)

How well did you follow the study instructions to continue your usual beverage habits until June 2004? Not at all (0) to very well (10) 81x19

Are you enjoying the BASH study?® Not at all (0) to very much (10) 76*19

BASH indicates Beverage and Student Health study.
20n 10-cm visual analog scale. '

b Present tense; control group had not yet received beverage deliveries (provided as a benefit after completion of the study) when the questionnaire was administered.

greater displacement of SSBs by noncaloric beverages.
We observed that BMI decreased by —0.14 kg/m? for
every 420 kJ (100 kcal) per day from SSBs at baseline.
Because each 360-mL (12-fl 0z) serving of SSB contains
~630 kJ (150 kcal), and total SSB consumption was
reduced by 82% in the intervention group, we calculate
that BMI decreased on average by 0.26 kg/m? for every
serving per day of SSB that was displaced ([0.14 kg/m?2
per 420 kJ per day from SSBs] X [630 kJ per serving] +
[82% reduction in SSB consumption]). For comparative
purposes, a prospective observational study found that
BMI increased by 0.24 kg/m? for every additional serv-
ing of SSB consumed per day.!® The results of our pilot
study were not materially affected by gender, race or
ethnicity, age, household income, household size, phys-
ical activity, or television viewing.

Several previous studies provide a physiological basis
for interpreting these findings. Sugar seems to be less
satiating when provided in liquid compared with solid
form, thus contributing to incomplete energy compen-
sation.263! For example, DiMeglio and Mattes?” observed
exact energy compensation under free-living conditions
when ingested sugar was obtained from jelly beans but
not when an equal amount of sugar was obtained from
a beverage. Moreover, St-Onge et al*! found that a bev-
erage containing only sugar was less satiating than one
with mixed nutrieats, while controlling for energy con-
tent and volume. The sugary beverage also had an at-
tenuated thermogenic effect, indicating less nutrient ox-
idation and greater energy storage. Taken together, these
studies suggest that both the physical (liquid versus solid)
and chemical (exclusively sugar versus mixed nutrient)
characteristics of SSBs have an adverse effect on short-term
energy intake and metabolism. Decreasing SSB consump-
tion may elicit adaptations, involving satiety and thermo-
genesis, that facilitate long-term weight control.

The greater impact of the intervention among the
heaviest adolescents is particularly striking. Although
published data indicate that overweight adolescents ob-
tain a larger percentage of their total energy intake from
soft drinks than their lean peers,3? the greater weight loss
with increasing baseline BMI in the present study was
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not simply because of a greater decrease in energy intake
from SSBs. Perhaps some individuals are inherently
more susceptible than others to the adverse effects of
SSBs on body weight. If so, these individuals would be
more likely to become overweight in an environment
characterized by high levels of SSB consumption; simi-
larly, they would also tend to lose more weight with
reduction in consumption. In any event, the mechanisms
underlying susceptibility remain speculative and likely in-
volve complex interactions among genetic predispositions,
psychological factors, and environmental stimuli.?

Our data are consistent with previous studies. In a
1-year retrospective cohort study, Welsh et al** noted
that preschool children who were overweight or at risk
of overweight were ~2 times more likely to remain or
become overweight if they consumed SSBs. There was
no significant association between SSB consumption and
weight gain in children who were not at risk. In an
intervention study, Tordoff and Alleva* reported that
provision of 4 servings per day of noncaloric beverages
caused a decrease in body weight over 3 weeks, relative
to a control period, in adults who were overweight on
average. Similarly, Raben et al*¢ noted that obese sub-
jects lost weight when given supplements containing
nonnutritive sweeteners primarily in the form of bever-
ages for 10 weeks, whereas those who were given su-
crose primarily in the form of soft drinks gained weight.

Pediatricians and parents often express concern re-
garding the possible adverse health effects of nonnutri-
tive sweeteners, such as aspartame or sucralose, in many
noncaloric beverages. However, these sweeteners have
been approved by the US Food and Drug Administration
and are considered safe for children.?” In this pilot study,
we provided a wide range of noncaloric beverage op-
tions, including varieties containing nonnutritive sweet-
eners, to maximize the likelihood that the adolescents
would identify products that satisfied their preferences
and thereby displace SSBs with the products delivered to
their homes. Nevertheless, we encouraged the subjects
to order only bottled water if they or their parents had
any safety concerns regarding nonnutritive sweeteners.
It seems prudent for pediatricians to take a similar ap-
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FIGURE 2

BMI trends over 25 weeks for the intervention (A, slope = —0.081 kg/m2; P = .0005) and
control (B, slope = 0.002 kg/m2 P = .95) groups as a function of baseline BMI. The
intervention effect was significant, as shown by 95% confidence band on difference
between study groups (C) for baseline BMI >30 kg/m?2.

proach when counseling families to remove SSBs from
their homes and self-select noncaloric beverages from
available options as a weight-control strategy.

The strengths of this study include a novel interven-
tion, a demographically diverse sample, and a 100%
completion rate among randomly assigned subjects. An
environmental intervention is particularly attractive for
adolescents who often desire increasing autonomy, resist

adult authority, express ambivalence regarding dietary
change and, thus, may not respond to conventional
nutrition education and behavioral counseling.?83?
Based on process data, the interventiont had the antici-
pated effect in significantly decreasing SSB consump-
tion, and subjects seemed to enjoy participation in the
study. Moreover, the diversity and high retention rate of
the study cohort enhance the generalizability of the
results. Limitations of the study include a relatively small
sample size and short intervention period. Reliance on
self-report for dietary assessment and process evaluation
is another limitation, as in all studies of free-living subjects.
Finally, we did not stage pubertal status. Although puberty
could be an effect modifier, randomization likely precluded
any systematic bias associated with this variable.

In the context of a research study, we used an expen-
sive environmental intervention to evaluate the efficacy
of decreasing SSB consumption as a weight-control
strategy. However, it should be relatively simple to
translate this intervention into a pragmatic public health
approach. For example, schools could make noncaloric
beverages available to students by purchasing large
quantities at low costs. Assuming a unit price of 10¢, an
intervention designed to provide 2 servings of noncaloric
beverages per day (more than the amount associated
with a BMI decrease of 0.75 kg/m? among the heaviest
adolescents in our study) would cost approximately $35
per student over 25 weeks. This cost would compare
favorably with that of other weight-loss interventions
for adolescents.

CONCLUSIONS

Decreasing the consumption of SSBs seems to be a
promising strategy for the prevention and treatment of
overweight adolescents. Large-scale trials are needed to
evaluate the effects of this strategy over the long term,
focusing specifically on the heaviest adolescents. Pend-
ing completion of such trials, this study offers additional
support for American Academy of Pediatrics guidelines
that recommend limiting SSB consumption.”s Pediatri-
cians and public health professionals are well-positioned
to publicize and implement these guidelines.
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Increased postprandial glycaemia,
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Abstract

Background: The importance of exchanging sucrose for artificial sweeteners on risk factors for developing
diabetes and cardiovascular diseases is not yet clear.

Objective; To investigate the effects of a diet high in sucrose versus a diet high in artificial sweeteners on
fasting and postprandial metabolic profiles after 10 weeks.

Design: Healthy overweight subjects were randomised to consume drinks and foods sweetened with either
sucrose ( ~2 g/kg body weight) (n = 12) or artificial sweeteners (n = 11) as supplements to their usual diet.
Supplements were similar on the two diets and consisted of beverages (~80 weight%) and solid foods
(yoghurts, marmalade, ice cream, stewed fruits). The rest of the diet was free of choice and ad libitum. Before
(week 0) and after the intervention (week 10) fasting blood samples were drawn and in week 10, postprandial
blood was sampled during an 8-hour meal test (breakfast and lunch).

Results: After 10 weeks postprandial glucose, insulin, lactate, triglyceride, leptin, glucagon, and GLP-1 were
all significantly higher in the sucrose compared with the sweetener group. After adjusting for differences in
body weight changes and fasting values (week 10), postprandial glucose, lactate, insulin, GIP, and GLP-1
were significantly higher and after further adjusting for differences in energy and sucrose intake, postprandial
lactate, insulin, GIP, and GLP-1 levels were still significantly higher on the sucrose-rich diet.

Conclusion: A sucrose-rich diet consumed for 10 weeks resulted in significant elevations of postprandial
glycaemia, insulinemia, and lipidemia compared to a diet rich in artificial sweeteners in slightly overweight
healthy subjects.

Keywords: glucose; insulin; leptin; triacylglycerol; NEFA; GLP-1; GIP; meal test; overweight
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COACTION

he effect on health of a high intake of sugars

(fructose, sucrose, high-fructose corn syrup) is still
L subject to scientific and public debate. Currently, a
high intake of dietary sucrose and fructose coincides with
the worldwide pandemic of obesity, type-2 diabetes, and
cardiovascular diseases, and this has increased the con-
cerns about the possible adverse effects of excessive sugar
consumption (1, 2).

In general, it is recommended to limit the intake of
added sugars to below 10 E% primarily to ensure an
adequate intake of micronutrients (3, 4), which can be
problematic in population groups with relatively small
energy requirements (children and elderly) (5, 6). How-
ever, several other problems may arise from a large
consumption of sugars. Firstly, a relatively large con-
sumption of sugars, especially in the form of liquid sugar,
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has been shown to result in increased energy intake and
body weight. This has been explained by subjects being
unable to compensate properly for the energy and thus
consuming excess amounts of energy when sugars are
consumed as soft drinks (7-9). Secondly, large cohort
studies have linked a high intake of sugar-sweetened
beverages to an increased risk of developing type-2
diabetes (10-12) and both human and animal interven-
tion studies have demonstrated decreased insulin sensi-
tivity after consumption of a high-sucrose diet (13-16).
Thirdly, recent studies have linked sucrose and fructose
intake to the development of lipid dysregulation, visceral
adiposity, hypertension, inflammation, and clinical cor-
onary heart disease (16-18). In order to avoid excessive
intake of calories and the ensuing health hazards, it
would therefore seem prudent to exchange sucrose for a
non-calorie containing alternative such as artificial
sweeteners. Due to the scarcity of publications in this
area, the actual efficiency of this practice in the longer
term is, however, still unclear. The aim of the present
study was to investigate the effects of sucrose versus
artificial sweeteners on the fasting and postprandial
metabolic profiles after 10 weeks’ intervention in slightly
overweight subjects.

Subjects and methods

Experimental design
The study was designed as a 10 week parallel intervention
study with two groups randomised to receive supplemental
drinks and foods containing either sucrose or artificial
sweeteners, Subjects consumed these as part of their
daily food intake and collected the supplements at the
Department of Human Nutrition every week. Subjects
were not informed about the true purpose of the study,
but were all told that they would receive supplements
containing artificial sweeteners. The study comprised a
main group of 41 subjects and a representative subgroup of
23 subjects. The present paper reports data from the
subgroup. Data on the main group have been reported
previously (8, 19). In this sub-study additional measure-
ments of fasting and postprandial metabolic profiles were
performed on a total of 23 subjects (19 women and 4 men).
Fasting blood was sampled in week 0 and 10 and
postprandial blood sampled during an 8-hour meal test
in week 10 (day 70). Height, waist-to-hip ratio, sagittal
height, and blood pressure were measured in week 0.
Measures of body weight and composition were con-
ducted in week 0, 2, 4, 6, 8, and 10. The subjects spend
the day and night before the blood sampling days in a
respiratory chamber (data not included here). In the
morning (9 AM) body weight and waist-to-hip ratio were
measured after voiding. After 10 min of resting in a
supine position blood pressure, body composition, and
sagittal height were measured. A venflon catheter was

2
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inserted in an antecubital arm vein and after another 10
min fasting blood samples were drawn. On the meal test
day (week 10), subjects subsequently received breakfast
(10 aAm) and lunch (2 pm) at the Department. The
breakfast and lunch were precise reproductions of what
the subjects consumed the previous day, where they could
eat ad libitum from menus selected in the respiratory
chamber. The supplemental foods were eaten at breakfast
and the supplemental beverages both at breakfast and
lunch. Subjects were asked to use a maximum of 20 min
to eat the meals. After the meals, subjects were allowed to
move quietly around, read, and watch television. Post-
prandial blood samples were drawn at 30, 45, 60, 120,
180, 240 (just before lunch), 270, 285, 300, 360, 420, and
480 min after breakfast. Subjects rested in a supine
position 10 min before each blood sampling.

Subjects

The inclusion criteria were: 20-50 years of age, over-
weight (BMI of 25-30 kg/m® or >10% overweight
according to weight and height tables (20), healthy, not
dieting, and for women not pregnant or lactating. The
two study groups, the sucrose group (n=12) and
the sweetener group (n =11) were well matched at base-
line regarding gender, anthropometric measures, blood
pressure, and physical activity (Table 1). The study was
approved by the Municipal Ethical Committee of Co-
penhagen and Frederiksberg as being in accordance with
the Helsinki II Declaration. All subjects gave written
informed consent after the experimental procedures had
been explained to them orally and in writing.

Table 1. Characteristics of subjects at baseline (week 0)'

Sucrose group Sweetener group

(n=12) (n=11)
Age (years) 353428 355436
Body weight (kg) 84.5+2.4 80.1+2.9
Height (cm) 171.81+2.0 1705422
BMI (kg/m?) 28.7+0.7 27.6+08
Fat mass (kg) 312401 27.5+1.4
Fat mass (%) 36.94-0.9 344414
Fat-free mass (kg) 53.3+4+1.7 52.642.4
Fat-free mass (%) 63.140.9 65.6+ 1.4
Waist-to-hip ratio 0.78+0.02 0.7940.03
Sagittal height (cm) 20.8+0.7 204407
Systolic BP (mmHg) 119.54+4.0 116.6+1.9
Diastolic BP (mmHg) 72.6+3.6 720127
Physical activity (h/wk) 87425 12.1 +2.8
Physical activity level® 29403 3.140.2

IMea.n—_i-SE["l. BP: blood pressure. No significant differences between
groups (unpaired t-test).
zSelf-reported. rated from | to 5, with | =low and 5 =high.
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Experimental diets

Diets have been described in detail before (8). In brief,
subjects in the sucrose group were instructed to consume
an amount of sucrose corresponding to about 2 g sucrose/kg
body weight and similar amounts of artificially sweetened
beverages and foods were given to the sweetener group.
For an 80 kg person with an energy intake of 12 MJ/d this
meant 23% of energy from sucrose. The beverages
accounted for about 80% and solid foods for about
20% by weight of the supplements. The beverages
consisted of soft drinks (Coca Cola, Fanta, and Sprite —
all from Coca Cola Tapperierne A/S, Fredericia, Den-
mark) and flavoured fruit juices (orange, raspberry,
‘sport’, and mixed). The caps were changed and all labels
were removed to hinder subjects from guessing which
drinks were ‘light’. The solid foods consisted of yoghurt
(strawberry, Peach Alexander, and cherry for the sucrose
group or strawberry-rhubarb, Peach Melba, and forest
berries for the sweetener group), jam (orange, raspberry,
and black currant), ice cream (strawberry, pistachio, and
vanilla), and canned fruits (apricots, prunes, and apples).
Except for the yoghurts the types of beverages and foods
in the two groups were matched. Because some of the
artificially sweetened products were fat-reduced, the
sweetener group was given additional butter or corn oil
to make the fat intake in the groups-as similar as possible.
Besides the experimental diet, subjects were allowed to
freely consume their habitual diet throughout the inter-
vention period.

Food intake was measured by 7 day dietary records at
week 0, 5, and 10. Digital food scales with an accuracy of
1 g were used (Soehnle 8020 and 8009; Soehnle-Waagen
GmbH & Co, Murrhardt, Germany). The computer
database of foods from the National Food Agency of
Denmark (Dankost 2.0) was used to calculate the energy
and nutrient intakes (21). On the meal test day the
breakfast contained different types of bread, butter,
cheese, fruit juice, cereals, and milk. The lunch consisted
of different types of bread, butter, cheese, vegetables,
sandwich spread with meat and fish, eggs, and milk. The
supplemental foods were consumed at breakfast and the
supplemental beverages both at breakfast and lunch.

Anthropometry and blood pressure

Body weight was measured to the nearest 0.1 kg with a
digital scale (Seca model 708; Seca Mess und Wiegetech-
nik, Vogel & Halke GmbH & Co, Hamburg, Germany).
Body composition was estimated with the bioelectrical
impedance method using an Animeter (HTS-Engineering
Inc, Odense, Denmark). Fat mass (FM) and fat-free mass
(FFM) were calculated as described previously (22).
Height was measured to the nearest 0.5 cm before
intervention using a wall-monitored stadiometer. Waist
and hip circumferences were measured with a tape
measure. Sagittal height was measured in the supine
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position to the nearest 0.5 cm. Blood pressure was also
measured in the supine position after 10 min of rest with
an automatically inflating cuff (UA-743, A&D Company
Ldt, Tokyo).

Laboratory analyses

Blood drawn fasting and postprandially was analysed
for concentrations of glucose, lactate, insulin, non-
esterified fatty acids (INEFA), triacylglycerol (TAG), total
cholesterol, high density lipoprotein (HDL), glucagon,
glucose-dependent insulinotropic polypeptide (GIP),
glucagon-like peptide-1 (GLP-1), and leptin. Blood was
sampled without stasis through an indwelling catheter
into iced syringes. Within 30 min, samples were centri-
fuged for 10 min at 3000 x g and 4°C, and the supernatant
fluid was stored at —80 or —20°C until analysed.

Blood for determination of plasma glucose and lactate
was collected in flouride-EDTA prepared tubes (Vacur-
ette; Greiner labortechnik; Kremsmoenster, Austria) and
was analysed by standard end-point enzymatic methods
(MPR3 Gluco-Quant Glucose/HK and MPR3 Hexoki-
nase/G&P-DH test kits; Boehringer Mannheim GmbH
Diagnostica, Copenhagen) (23, 24).

Blood for insulin analysis was sampled in dry tubes.
Determination of serum insulin was done with an
enzyme-linked immunosorbent assay using a non-com-
petitive sandwich assay (25) with a DAKO RIA insulin
kit (DAKO A/S, Glostrup, Denmark). The NEFA con-
centration in plasma was measured by enzymatic
quantitative colorimetric method (Wako NEFA test kit,
NEFA C, ACS-ACOP method; Wako Chemicals GmbH,
Germany). Concentration of serum TAG was analysed
by an enzymatic endpoint method (Test-Combination
Triacylglycerol (GPO-PAP) kit; Boehringer Mannheim
GmbH Diagnostica, Copenhagen) (26). Cholesterol and
HDL serum concentrations were measured using the
enzymatic kolorimetric Monotest Cholesterol High
Performance CHOD-PAP method (Boehringer Man-
nheim GmbH Diagnostica, Copenhagen) and the HDL-
Cholesterol precipitant method (supplementary pack to
the Monotest Cholestrol High Performance CHOD-PAP
method, Boehringer Mannheim GmbH Diagnostica,
Copenhagen).

The GIP, GLP-1, and glucagon concentrations in
plasma were all measured after extraction of plasma
with 70% ethanol (vol/vol, final concentration). For the
GIP radioimmunoassay (27) we used the C-terminally
directed antiserum R 65, which cross-reacts fully
with human GIP. Human GIP and 125-I human GIP
(70 MBg/nmol) were used for standards and tracer. The
plasma concentrations of GLP-1 were measured (28)
against standards of synthetic GLP-1 7-36amide using
antiserum code no. 89390. The glucagon radio-immu-
noassay (29) was directed against the C-terminus of the
glucagon molecule (antibody code no. 4305). Leptin was

3
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analysed using radio-immunoassay and an Automatic
Gamma Counter (DRG Human Leptin RIA Kit
(RIA-1624) 1272 Clinigamma LKB Wallac Four 1%
Detectors).

Statistical analyses

All results are given as means+SEM. All statistical
analyses were performed in SAS version 8 (SAS Institute,
Cary, NC). Estimates of insulin resistance and pancreatic
B-cell function, introduced as a Homeostasis Model
Assessment (HOMA) by Matthews et al. (30) were used
as indices of insulin resistance:

HOMA-R (relative insulin resistance) = glucose
(mmol/1) x insulin (pU/1)/22.5.

HOMA-B (B-cell function) = 20 x insulin(umU/ml)/
glucose (mmol/1) —3.5.

The Incremental areas under the curves (IAUC) was
calculated for all postprandial blood measures separately
for each subject as the difference between the integrated
area of the response curve and the rectangular area above
or below fasting concentrations. Differences between
groups in subject characteristics, daily energy intake
and macronutrient composition at baseline (week 0)
were analysed using Student’s unpaired ¢-tests.

The average daily energy and macronutrient intakes
(from food dairies, week 0, 5, and 10) and the body
weight and body composition of the sucrose and the
sweetener group were analysed using repeated measure-
ments analyses (PROC MIXED in SAS) testing the effect
of group (diet), time (week), and group Xxtime interac-
tion. Baseline value was used as a cofactor in analyses of
body weight and body composition.

Differences in fasting concentration of blood para-
meters, HOMA-R, HOMA-B between groups were
analysed using Student’s unpaired #-test. Changes from
week 0 to 10 between groups were analysed using
covariance test first with baseline value as a cofactor
and subsequently also with changes in body weight as a
cofactor (PROC GLM in SAS). Differences between
groups in energy and macronutrient intakes at the meal
test day (breakfast, lunch, and breakfast+lunch) and
sensory evaluation of the meals were analysed using
Student’s unpaired #-tests.

Repeated measurements analyses (PROC MIXED in
SAS) over time during the meal test day were used for
analyses of postprandial blood parameters. The effects of
group, time (min) and group X time were tested with and
without changes in body weight, fasting value (week 10),
and energy and sucrose intake on the test day (week 10)
as cofactors in the analyses. For all repeated measure-
ment analyses, the model was reduced when the group x
time interaction was insignificant and Tukey-Kramers
adjusted post hoc tests were applied where appropriate.

4
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The iAUC were analysed using analyses of variance
(ANOVA) (PROC GLM in SAS) with group as a factor.
The level of significance was P <0.05.

Results
Changes during the 10 week intervention were as follows.

Dietary intake

In week O the groups were well matched with regard to
energy and macronutrient intake (Table 2). During the
intervention, energy and macronutrient intake did not
change in the sweetener group. However, in the sucrose
group the intake of sucrose increased by 161% and of
carbohydrate by 31% from week 0 to 10 and in week 10,
energy intake was 32% higher compared with the sweet-
ener group (p <0.01). The amount (gram) of consumed
protein, dietary fibre, total fat or alcohol did not differ
between groups at any time, but energy density increased
significantly on the sucrose compared with the sweetener
diet (p <0.01). A similar dietary pattern was evident on
the meal test day in week 10 (Table 3).

Body weight and body composition

Analysis on body weight during the intervention showed
a significant group x week effect (P =0.03) with a body
weight increase in the sucrose group (by 1.4+0.6 kg in
week 10) compared with the sweetener group (—1.5+0.6
kg in week 10). When analysing FM and lean body mass
(in kg and percentage), no significant differences were
found between groups (data not shown).

Fasting blood concentrations

Fasting concentrations of blood parameters and HOMA-
R and HOMA-B are shown in Table 4 (p-values for
changes are corrected for fasting values in week 0). In
week 0 fasting concentrations between groups were not
significantly different, except for a higher GLP-1 in the
sucrose group (P <0.001). Changes from week 0 to 10
showed an increase in fasting concentrations of insulin
(P <0.05), GIP (p <0.05), and leptin (P <0.001) in the
sucrose group compared with the sweetener group. There
was also a tendency towards a difference in HOMA-R
(p =0.051) and HOMA-B, p =0.06). When change in
body weight was also used as cofactor in the analyses, all
differences between groups became non-significant. In
week 10 total fasting TAG was significantly higher in the
sucrose group (P <0.05), but the changes from week 0 to
10 were not different between groups.

Postprandial blood concentrations
For all postprandial parameters, there was a significant
effect of time (P <0.0001).
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Glucose, insulin, and factate

The responses over time on the meal test day and the
iAUC for glucose, insulin, and lactate are shown in Fig. 1.
Postprandial glucose response was significantly higher,
especially after breakfast, in the sucrose group compared
with the sweetener group (group, p <0.01). Also the
iAUCs were significantly different with a slightly negative
area in the sweetener group compared with a positive area
in the sucrose group (p <0.05).

The insulin response was significantly higher in the
sucrose group compared with the sweetener group, again
most markedly after breakfast (group xtime effect, p <
0.05), but the difference in iAUC’ did not reach
significance (p =0.06). Also for lactate a significant
group x time effect was seen (P <0.0001), due to a larger

Sucrose, artificial sweeteners and metabolic profiles

lactate concentration in the sucrose group compared with
the sweetener group. The iAUC was significantly higher
in the sucrose group (P <0.01).

Including fasting value and change in body weight as
cofactors in the above repeated measurements analyses
did not change the findings. The HOMA indices for
iIAUC of glucose and insulin were not significantly
different, although a tendency was observed for the
HOMA-R index (480 x10° in the sucrose versus —
50 x 10® in the sweetener group, p =0.065).

NEFA, TAG, and leptin

The postprandial responses for NEFA, TAG, and leptin
are shown in Fig. 2. There were no significant differences
between groups in the postprandial NEFA response. For

Table 2. Average daily energy and macronutrient intakes in the sucrose and sweetener groups at baseline (week 0) and during the intervention

(week 5 and week 10)!

P (ANOVA)
Week 0 Week 5 Week [0 Group xtime Group  Time

Energy (kJ/d) Sucrose 102191886 10984 +8557 11759 +866% NS 0.02 NS
Sweetener 93784597 8630+708 8909 +337

Carbohydrate (g/d) Sucrose 294+33° 383 +29%° 386+24°° 0.0033 <0.001 NS
Sweetener 258+ 14 232+20 24549

Carbohydrate (E%)? Sucrose 48427 60+ 1%5 564125 <0.00| <0.001 <0.00(
Sweetener 48+2 46+2 4742

Sucrose (g/d) Sucrose 69+22° 18941455 180+7°° <0.001 <0.001 <0.001
Sweetener 50+8 23+4 27 +5

Sucrose (E%) Sucrose 10+2° 30+ 155 274155 <0.00! <0.001 <0.001
Sweetener 941 441 541

Dietary fibre (g/d) Sucrose 2042 2142 2042 NS NS NS
Sweetener 1942 2142 242

Fat (g/d) Sucrose I +7 80+8 90+8 NS NS NS
Sweetener 86+ 10 7819 77+6

Fat (E%) Sucrose 35412 28+1° 294 1% 0.02 NS 0.0l
Sweetener 3442 3442 32+2

Protein (g/d) Sucrose 84+6 74+7 7946 NS NS NS
Sweetener 78+4 7445 78+4

Protein (E%) Sucrose 14412 {140 114055 <0.001 0.003 0.0!
Sweetener 1S+1 15+1 IS+1

Alcohol (g/d) Sucrose 1242 9t2 1845 NS NS NS
Sweetener 1342 [6+5 19+4

Alcohol (E%) Sucrose 441 3+13 441 NS NS NS
Sweetener 441 6+ 641

Weight of food (g/d) Sucrose 30984296 37504278 37274318 NS NS 0.009
Sweetener 33741287 36144213 38404226

Energy density (k//g) Sucrose 34402 3.0+0.1 3.2+02% NS 0.03 <0.001
Sweetener 3.0+03 24102 2.440.1

'Mean +SEM. At week 0 and 10, n =12 in the sucrose group and n =11 in the sweetener group. At week 5 n=11 in both groups. Values in the same

row with different superscript letters are significantly different (repeated measurements over weeks), P <0.05.

2E%, percentage of energy.

3SSignificant difference between the sucrose and sweetener groups (ANOVA): 3p <0.05, *P <0.01, 5P <0.001.
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TAG there was a significantly higher postprandial con-
centration in the sucrose compared with the sweetener
group (group, p <0.05). The group difference became
insignificant after entering the change in body weight and
fasting concentrations as cofactors. Accordingly, there
was no significant difference between groups in iAUC.

Postprandial leptin response was significantly greater
in the sucrose compared with the sweetener group, both
without and with fasting concentration as a cofactor
(group, P <0.001 and p <0.05, respectively). Further
inclusion of changes in body weight as a cofactor made
the differences non-significant (p =0.09). The iAUCs
were not different between groups.

Glucagon, GIF, and GLP-1

The postprandial responses for glucagon, GIP, and GLP-
1 are shown in Fig. 3. Postprandial glucagon concentra-
tions were significantly higher in the sucrose group than
in the sweetener group (group effect, p <0.05), but the
iAUCs were not different. No significant differences
between groups in any aspect of the GIP response were
found. However, when including fasting value and
changes in body weight as cofactors, there was a
significant group effect (p <0.01).

The GLP-1 concentrations were significantly greater in
the sucrose group than in the sweetener group, both
without and with fasting concentration and changes in
body weight as a cofactor (group effect, P <0.0001 and
P <0.001, respectively). The iAUCs were not significantly
different between diets.

When using fasting value, changes in body weight,
energy, and sucrose intake on the test day as cofactors in
the repeated measurements analyses, the differences in
lactate (group x time, p <0.0001), insulin (group X time,
p < 0.05), GIP (p <0.01), and GLP-1 (group, p <0.001)
were significant.

Discussion

The major findings in the present study were that 10
weeks intake of a diet rich in sucrose resulted in higher
postprandial concentrations of most measured blood
parameters — glucose, insulin, lactate, TAG, leptin,
glucagon, and GLP-1 — in healthy, overweight subjects
compared to a diet rich in non-caloric artificial sweet-
eners. After adjusting for differences in fasting values,
changes in body weight, energy, and sucrose intake in
week 10, the differences were significant for lactate,
insulin, GIP, and GLP-1.

Table 3. Average energy and macronutrient intakes in the sucrose and sweetener groups at breakfast and lunch on the meal test day in week 10 of

the intervention'

Breakfast Lunch Breakfast+-lunch
Energy (k) Sucrose 42641415 4531 +575 8796 +920
Sweetener 30214438 36514413 6672+759
Carbohydrate (g) Sucrose 184 +207 126 +21 3114362
Sweetener 113422 8447 197 +27
Carbohydrate (E%) Sucrose 73+3% 4743 60422
Sweetener 61 +4 4042 5143
Sucrose (g) Sucrose 91 +13* 49+ 143 140 +22*
Sweetener 1047 0-+0 10+7
Sucrose (E%) Sucrose 3543* 18+3° 2643
Sweetener 342 0+0 241
Dietary fibre (g) Sucrose 7+1 1341 2042
Sweetener 8+1 1541 2242
Fat (g) Sucrose 2144 4446 6549
Sweetener 1743 3947 56+10
Fat (E%) Sucrose 18+2 3743 28+2
Sweetener 2243 3943 30+3
Protein (g) Sucrose 3143 3846 6948
Sweetener 3043 3644 66-+7
Protein (E%) Sucrose 13413 14+ 1 13413
Sweetener 1942 1741 181
Energy density (k)/g) Sucrose 3.5+0.23 3.64-03 351402
Sweetener 27402 3.6+04 3.14+0.2
'Mean +SEM. E%, percentage of energy. n=12 in the sucrose group and n=11 in the sweetener group.

2“Significant difference between the sucrose and sweetener groups (Student's unpaired t-test): 2p <0.05, 3P <0.01, “P <0.001.
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Tabic 4. Fasting plasma or serum concentrations of blood parameters, HOMA-R and HOMA-f in week 0 and week 10, and changes between

week 0 and week 10 of the intervention'

Sucrose, artificial sweeteners and metabolic profiles

Week 0 Week 10 Change®
Glucose (mmolfi) Sucrose 4.68+0.11 4.92+0.12 0.2440.09
Sweetener 4.78+0.08 4.87 +0.13 0.09+0.15
Insulin (pmolfl) Sucrose 41.84-5.3 53.64+7.9 11.8+49°
Sweetener 37.0+5.3 358448 —1.2432
Lactate {(mmol/l) Sucrose 1.0940.14 111 £0.13 0.02+0.08
Sweetener 0.83+0.05 0.89+0.12 0.06+0.10
NEFA (umolfl). Sucrose 595444 532+35 —63+33
Sweetener 535453 524169 —10+480
TAG (mmolll) Sucrose 1.484-0.18 1.75+0.24° 0.27 £0.12
Sweetener 1.0740.12 1.01+0.14 —0.05+0.17
Total cholesterol (mmol/l) Sucrose 5.20+40.30 5.07+0.29 —0.134+0.19
Sweetener 5.284-0.32 5.26+0.36 —0.02+40.17
HDL-cholesterot (mmol/l) Sucrose 1.314:0.06 1.34+0.07 0.034-0.06
Sweetener 1.47+0.12 1.47+0.13 0.00+0.05
Glucagon (pmol/l) Sucrose 321404 4.010.5 0.8+04
Sweetener 29+04 3.2+04 0.4+0.6
GIP (pmolll) Sucrose 8.8+2.2 9.8+1.7° 1.0+2.0°
Sweetener 7.6+1.9 S.0+1.3 —25+422
GLP-| (pmolfl) Sucrose 13.3+0.9° 13.8+0.7° 0.4+05
Sweetener 8.0+0.6 9.4-+0.7 1.4+0.8
Leptin {ng/ml) Sucrose 19.84+2.2 26.9+22° 71+1.7
Sweetener 16.1+3.4 I15.14+2.5 —1.0+2.1
HOMA-R Sucrose 1.46+0.20 1.96 +0.29 0.50+0.18
Sweetener 1.3240.21 1.32-+0.2 0.00+0.15
HOMA-B Sucrose 26.0+3.6 32.945.5 6.9+3.5
Sweetener 22.1+3.4 20.7 130 —14+18
'Mean +SEM. N =12 in the sucrose group and n =11 in sweetener group. Sucrose: sucrose group, Sweetener: sweetener group, NEFA: non-esterified

fatty acids, TAG: triacylglycerol, GIP: glucose-dependent insulinotropic polypeptide, GLP-|: glucagon-like peptide-I.
2Change is calculated as week 10 minus week 0. An ANOVA was performed with week 0 value as covariate.
3-5significant difference between sucrose and sweetener groups (ANOVA). P <0.05, “P<0.01, 5P <0.001.

A relatively large amount of sucrose, (~28 E% or
185 g/d) was consumed in the sucrose group, mainly in
the form of liquid sugar (~80 weight%). The ensuing
increase in total energy intake and body weight on that
diet compared with the sweetener diet has been discussed
before (8). Since changes in body weight can influence the
measured blood parameters, adjustments in the statistical
analyses were done in the present study to correct for this.
In this way the influence of the diets per se on the blood
parameters could be estimated. Still, in the real world the
values not adjusted for changes in body weight will be the
interesting ones, since these reflect the actual health
status of the person in question. The statistical correc-
tions are, therefore, mainly done in order to distinguish
between the effects of changes in body weight and the
effect of the dietary composition per se on blood
concentrations.

Sucrose consists of 50:50 glucose and fructose that
undergo different metabolic pathways after absorption
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from the small intestine. The higher postprandial glucose
response on the sucrose-rich diet can be explained by the
large amount of available glucose from both sucrose and
starch on this diet. The rise in glucose can on the other
hand partly explain the large increase in postprandial
insulin levels on this diet. Part of the insulin increase may,
however, have been induced by the higher postprandial
GLP-1 responses in the sucrose group compared to the
sweetener group. It can be speculated that the constantly
high energy intake in the sucrose group throughout the
intervention has facilitated the secretion of GLP-1 by
increasing the responsiveness to macronutrients in the
small intestine (31). However, after adjusting for differ-
ences in energy and sucrose intake on the meal test
day, both insulin and GLP-1 concentrations remained
significantly higher in the sucrose group. Thus, other
factors may have played a role. The fact that GIP became
significantly higher on the sucrose diet after adjusting for
differences in fasting values, changes in body weight,
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Fig. . Mean (4+ SEM) plasma glucose, serum insulin, and plasma lactate concentrations and incremental areas under the
curves (1IAUC) for a meal test day (week 10) in two groups who received supplementation containing either sucrose (¢), n=12
or artificial sweeteners (O), n =11 for 10 weeks in addition to their habitual diet. Postprandial responses were tested by repeated
measurement analysis. For all curves, the time effect was significant (P <0.0001). For glucose there was a significant group
difference (p <0.01), and a difference in iIAUC (p <0.05). For postprandial insulin there was a group x time effect (p <0.05),
whereas the iAUC did not differ (group, p =0.06). For lactate there was a significant group x time effect (P <0.0001) and a
difference in iAUC (P <0.01).

sucrose, and energy intake also indicates that other From the fasting results in our study, there was a
factors played a role in the release of GIP on that diet tendency that the sucrose-rich diet lead to reduced insulin
compared with the sweetener diet. sensitivity after 10 week. This tendency disappeared,
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Fig. 2. Mean (+ SEM) plasma non-esterified fatty acids (NEFA), serum triacylglycerol (TAG), and plasma leptin
concentrations and.incremental areas under the curves (IAUC) for a meal test day (week 10) in two groups who received
supplementation containing either sucrose (¢), » =12 or artificial sweeteners (), n=11 for 10 weeks in addition to their
habitual diet. Postprandial responses were tested by repeated measurement analysis. For all curves, the time effect was significant
(P <0.001). For NEFA no significant differences were seen. For postprandial TAG and leptin, there were significant group
differences (p <0.05 and p <0.001, respectively), but the iAUCs were not different.

however, after adjusting for changes in body weight. In
some previous studies, no differences in insulin sensitivity
were found when subjects were exposed to sucrose or
starch for up to 24 days (15, 32-34). In contrast, a recent
study of 10 weeks duration showed a decrease in insulin
sensitivity after consumption of fructose-sweetened com-
pared with glucose-sweetened beverages corresponding to
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25 E% (16). In our study, large significant postprandial
differences in glucose and insulin concentrations were
observed, and fasting and iAUC HOMA-R index tended
to be different too. These data together with the data in
the study by Stanhope et al. (16) suggest that consump-
tion of a sucrose- or fructose-rich diet for an extended
period of time (e.g. 10 weeks) produces a less beneficial
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Fig. 3. Mean (+ SEM) plasma glucagon, glucose-dependent insulinotropic polypeptide (GIP), and glucagon-like peptide-1
(GLP-1) concentrations and incremental areas under the curves (IAUC) for a meal test day (week 10) in two groups who
received supplementation containing either sucrose (4), n =12 or artificial sweeteners (), # =11 for 10 weeks in addition to
their habitual diet. Postprandial responses were tested by repeated measurement analysis. For all curves, the time effect was
significant (P <0.0001). No differences were seen for GIP. For postprandial glucagon and GLP-1, there were significant group
differences (p <0.05 and P <.0001, respectively), but no differences in iAUC.

glycaemic and insulinemic response and a risk of devel-
oping insulin resistance compared with a diet sweetened
with non-caloric sweeteners or glucose. However, it is
likely that changes in body weight can explain part of
these findings.

We observed a large increase in lactate concentra-
tions on the sucrose diet compared with the sweetener
diet. This can probably be explained by the metabolic
fate of the fructose moiety from the sucrose molecule.
Thus, fructose present in the portal blood is efficiently

10
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extracted by the liver and metabolised to fructose-1-
phosphate under the action of the enzyme fructokinase,
which is highly specific for fructose (35). Fructose-1-
phosphate is further metabolised to triose-phosphate
that subsequently can be converted into lactate
and released into the systemic circulation (35). In
accordance with this, postprandial lactate was shown
to be elevated both after short- and longer-term
consumption of a sucrose-rich compared with a
starch-rich diet (32, 33).
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A number of studies have been published in the past
decade on the effects of fructose or high-fructose corn
syrup on measures of lipidemia. In vitro data indicate
that lactate is a main lipogenic precursor after fructose
administration and that the activation of pyruvate
dehydrogenase is a major regulatory step in this process.
At the same time, fructose inhibits hepatic lipid oxida-
tion, thus favouring fatty acid re-esterification and very
low density lipoprotein (VLDL)-triglycerid synthesis (35).
Due to the fructose moiety, sucrose may therefore affect
concentrations of TAG by increasing hepatic TAG
synthesis and VLDL production (36, 37).

Although total fasting TAG was higher in our study
after 10 weeks on the sucrose diet, the changes from week
0 to 10 were not significantly different between groups
(p =.07). Furthermore, changes in fasting cholesterol
concentrations did also not differ between diets. Simi-
larly, fasting TAG and cholesterol concentrations did not
differ after 6 months on a low-fat, high-sucrose diet
compared with a low-fat, high-starch ad libitum diets
in the CARMEN study, in which 398 obese men and
women participated (38). It is important to note, how-
ever, that in contrast to the present study, subjects in the
CARMEN study consumed less energy and lost body
weight on the sucrose-rich diet compared with a more fat-
rich control diet — probably due to the sucrose-rich diet
consisting mostly of solid foods and not of drinks as in
the present study.

In the present study, postprandial TAG responses were
significantly higher on the sucrose diet compared with the
sweetener diet. These results are in accordance with
previous studies, where diurnal TAG levels were found
to be higher after sucrose, measured after 1-24 days
intake, compared with either starch or glucose (32-34).
Furthermore, a recent study showed that consuming
fructose-sweetened beverages for 10 weeks increased 23-
hour postprandial triglyceride AUC and hepatic de novo
lipogenesis as well as visceral adiposity compared with
glucose-sweetened beverages (16). Since sustained eleva-
tion of plasma TAG has been proposed to be an
independent risk factor for cardiovascular diseases (39,
40) and since the diurnal TAG response was consistently
higher on the sucrose diet in the present study, it can be
speculated that this diet would lead to an increased risk of
these diseases in the long-term compared with a diet
sweetened with non-caloric sweeteners.

Not many studies have compared sucrose with artificial
sweeteners after longer-term consumption. One earlier
cross-over study looked at the effect of an intake of 45 g
sucrose (9 E%) compared with an equivalent sweetening
amount of aspartame for 6 weeks in 9 subjects with
NIDDM (41). Here no effect of the added sucrose was
observed with regard to fasting triglycerides, total or
HDL-cholesterol, glucose and HbAlc, 2-hour postpran-
dial glycaemia, and insulinemia or insulin sensitivity as
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measured by the euglycemic clamp. The lack of differ-
ences in that study could, however, be due to the fairly
small sucrose challenge compared with both our study
(27 E%) and the recent study by Stanhope et al. (16),
where fructose amounted to 25 E%.

We found both increased fasting and postprandial
leptin concentrations in the sucrose compared with the
sweetener group after 10 weeks’ intervention. The differ-
ences in fasting values disappeared, however, after
adjusting for changes in body weight. This would
correspond to the fact that a higher leptin concentration
is an indicator of higher fat deposits. Overall, however,
diurnal leptin concentrations were about twice as high on
the sucrose-rich diet compared with the sweetener diet.
This could be due to the prolonged increase in insulin
concentration, since hyperinsulinemia has been found to
stimulate leptin release (42). We have previously observed
increased postprandial leptin levels after only 14 days’ ad
libitum sucrose-rich versus starch-rich diet in normal
weight subjects. This finding was also explained by
greater postprandial insulin peaks on the sucrose-rich
diet (43).

In conclusion, a sucrose-rich diet consumed for 10
weeks resulted in significant elevations of postprandial
glycaemia, insulinemia, and lipidemia compared to a diet
rich in artificial sweeteners in slightly overweight healthy
subjects. However, more studies and of longer duration
are needed to substantiate these findings.
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Preface

The world has made huge advances in containing
infectious diseases, but that progress is being partially

developed an initial assessment of their cost-effectiveness
and the potential scale of their impact if they were applied

offset by a sharp rise in the incidence of heart and lung
disease, diabetes, lifestyle-related cancers, and other
non-communicable diseases. One of the major drivers
of the increase in these diseases is the rising prevalence
of obesity.

Obesity is a complex, systemic, multi-causal problem,
rooted in the sedentary nature of modern post-industrial
life, more widely available and more affordable food,

a change in the nature and mix of diets, psychological
stimuli such as stress and epigenetic triggers, and
potentially even physiological disruption to the gut
microbiome. There is considerable ongoing academic
research into the scale and causes of the rapidly rising
obesity epidemic. Researchers are digging deep into
specific questions and analyzing potential solutions.
However, there is a lack of integrated analysis of the
holistic program that would be needed to reverse rising
obesity, and what it would take to start to deliver such
a program.

This discussion paper seeks fo start to close this gap.
We set out to learn as much as possible from existing
research and build on it with our own understanding

of micro- and behavioral economics, and McKinsey's
experience and research across sectors, including
consumer-facing, public, and health-care sectors. Our
aim then has been to step back and attempt to develop
a perspective on what might be the building blocks of a
societal response that could overcome rising obesity. As
with all MGl research, this has not been funded by any

company, government, or external organization but by the

partners of McKinsey.

In this discussion paper, the McKinsey Global Institute has

cataloged a comprehensive list of interventions that are
being used or piloted somewhere in the world by central
and local governments, employers, schools, health-care
systems, food retailers, manufacturers, and foodservice
providers. We have identified 74 interventions and

at a national level. As a start, we have tested this for the
United Kingdom, an example of a developed economy
in which the prevalence of obesity is rising. In doing this,
we have relied on the evidence of the impact of these
interventions when applied somewhere in the world.

We have not independently verified the analysis of each
intervention or the third-party research, an important
caveat that we return to in this paper's discussion of the
quality of the evidence in this complex area.

We explore the key questions about what action is going
to be required to abate obesity, and we discuss some of
the major barriers to that action for different sectors of
society. We identify priority intervention areas that could
form part of an effective response to turn the obesity
trajectory, and we suggest approaches that could help
to get that program off the ground. We have a particular
focus on behavioral interventions that can improve
nutrition and physical activity. We do not directly address
clinical questions such as the role of different nutrients
or genetics, leaving those to the scientists. Moreover,
because this research focuses on obesity, we capture
only the health benefits delivered by physical activity and
other interventions that change body mass index (BMI).
However, we acknowledge that BMI changes give only a
partial picture of the full health benefits of physical activity.

Almost everyone reading this discussion paper will
disagree with some parts of it, partly because of the
polarized nature of the debate on obesity but arguably
more because obesity is a complex, systemic issue

with no simple solution. This means that analysis on the
potential impact of an intervention is valid from some
perspectives, but limited from others. We regard this
discussion paper as an initial contribution and thought-
starter on what it is likely to take to address rising obesity.
Our hope is that this analysis will be built on in the future
as the collective knowledge base, and therefore the ability
to respond to this crisis, is expanded.
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IN BRIEF

Overcoming obesity:
An initial economic analysis

Obesity is now a critical global issue, requiring a comprehensive intervention strategy rolled out at scale.
More than 2.1 billion people—nearly 30 percent of the global population—are overweight or obese. That's
nearly two and a half times the number who are undernourished. Obesity, which should be preventable,

is now responsible for about 5 percent of all deaths worldwide. If its prevalence continues on its current
trajectory, almost half of the world’s adult population will be overweight or obese by 2030. This preliminary
paper aims to start a global discussion on the components of a successful societal response, Among our
main findings are:

= Based on existing evidence, any single intervention is likely to have only a small overall impact on its
own. A systemic, sustained portfolio of initiatives, delivered at scale, is needed to address the health
burden. Almost all the identified interventions are cost-effective for society—savings on health-care
costs and higher productivity could outweigh the direct investment required to deliver the intervention
when assessed over the full lifetime of target population. In the United Kingdom, such a program could
reverse rising obesity, saving about $1.2 billion a year for the National Health Service (NHS).

m  Education and personal responsibility are critical elements of any program to reduce obesity, but not
sufficient on their own. Additional interventions are needed that rely less on conscious choices by
individuals and more on changes to the environment and societal norms. Such interventions "reset
the defaults” to make healthy behaviors easier. They include reducing default portion sizes, changing
marketing practices, and restructuring urban and education environments to facilitate physical activity.

= No individual sectors in society, whether they are governments, retailers, consumer-goods companies,
restaurants, employers, media organizations, educators, health-care providers, or individuals, can
address obesity on their own. Capturing the full potential impact requires engagement from as many
sectors as possible. Successful precedents suggest that a combination of top-down corporate and
government interventions with bottom-up community-led ones is required to change public-health
outcomes. Moreover, some kind of coordination is likely to be required to capture potentially high-
impact industry interventions, given that there are market share risks facing any first mover.

= |mplementing an obesity abatement program at the required scale will not be easy. We see three
important elements to consider: (1) deploy as many interventions as possible at scale and delivered
effectively by the full range of sectors in society; (2) understand how to align incentives and build
cooperation; and (3) do not focus unduly on prioritizing interventions because this can hamper
constructive action.

®  The evidence base on the clinical and behavioral interventions to reduce obesity is far from complete,
and ongoing investment in research is imperative. However, in many cases this is proving a barrier to
action. It need not be so. We should experiment with solutions and try them out rather than waiting for
perfect proof of what works, especially in the many areas where interventions are low risk. We have
enough knowledge to be taking more action than we currently are.

MGI has initially assessed the elements of a potential program for the United Kingdom, but we believe
our findings are broadly applicable around the world. This discussion paper is intended as an initial
contribution and thought starter on what it is likely to take to address rising obesity. Our hope is that this
analysis will be built on in the future as the collective knowledge base, and therefore the ability to respond
to this crisis, is expanded.
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Executive summary

Almost everyone reading this discussion paper will disagree with some parts of it.
That is because much of the global debate on obesity has become polarized and
sometimes deeply antagonistic. But, even more importantly, disagreement about
the way forward reflects the fact that obesity is a complex, systemic issue with no
single or simple solution, and the fact that there is currently a lack of integrated
assessments of those potential solutions. All of this is getting in the way of
addressing rising obesity. This research tries to overcome hurdles by offering an
independent view on the components of a potential strategy.

A strategy of sufficient scale is needed as obesity is now reaching crisis
proportions. More than 2.1 billion people—close to 30 percent of the global
population—today are overweight or obese.! That's nearly an estimated two

and a half times the number of people in the world—adults and children—who
are undernourished. And the obesity problem is getting worse, and rapidly. If

the growth rate in the prevalence of obesity continues on its current trajectory,
almost half of the world's adult population is projected to be overweight or obese
by 2030.

This has huge personal, social, and economic costs. Obesity is responsible for
around 5 percent of all global deaths.? The global economic impact from obesity
is roughly $2.0 trillion, or 2.8 percent of global GDP, roughly equivalent to the
global impact from smoking or armed violence, war, and terrorism (Exhibit E1).

The toll of obesity on health-care systems alone is between 2 and 7 percent

of all health-care spending in developed economies. That does not include the
large cost of treating associated diseases, which takes the health-care cost toll
up to 20 percent by some estimates. There is growing evidence, too, that the
productivity of employees is being undermined by obesity, compromising the
competitiveness of companies.

There has been a plethora of research projects on the scale of the problem and
on individual interventions designed to address obesity. However, to date, there
has been limited systematic cataloguing of possible interventions, or analysis of
their relative cost-effectiveness and potential impact. Perhaps most importantly,
there is a need for more holistic assessments of what an integrated strategy for
overcoming obesity would look like. Our research draws on analysis of the impact
of existing interventions, along with discussions with policy advisers, population-
health academics, and industry representatives, to begin filling that gap. In
developing the research, we have received thoughtful input from academics,
policy makers, and businesses from many sectors.

1 Under World Health Organization standards, overweight is defined as having a body mass
index over 25. Obese is defined as having a body mass index over 30. Body mass index is
mass divided by height squared.

2 The World Health Organization estimates that 2.8 million global deaths a year are attributable
to high BMI on a base of 59 million total global deaths per year.



Exccutive summary

Exhibit B

Obesity is one of the top three global social burdens generated by
human beings )

Estimated annual global direct economic impact and investment to mitigate
selected global burdens, 20121

GDP, § trillion

Share of
global GDP Historical
Selected global soclal burdens Y trend?
Smoking 2.9
Armed violence, war, and terrorism® 2.8
Obesity 28
Alcoholism 2.0
lliteracy* 1.7

Climate change 1.3
Outdoor air pollution
Drug use®

Road accidents
Workplace risks 0.6
Household air poliution 0.5
Child and matemnal undernutrition 0.5

Unsafe sex® 0.4

2 Al 2 ad Al Al dds

Poor water and sanitation” 0.1

-

Based on 2010 disability-adjusted life years (DALY) data from the Global Burden of Disease database and 2012
sconomic indicators from the Worid Bank; excluding associated revenus or taxes; including lost productivity due to
disability and death, direct cost, e.g., for health care, and direct investment to mitigate; GDP data on purchasing power
parity basis.

Based on historical development between 1990 and 2010 of total global DALY lost (Global Burden of Diseass).
Includes military budget.

Includes functional illiteracy.

Includes associated crime and imprisonment.

Includes sexually transmitted diseases. Excludes unwanted pregnancies.

Excludes lost time to access clean water source.

SOURCE: Literature review; World Health Organization Global Burden of Disease database; McKinsey Global Institute
analysis
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The McKinsey Global Institute (MGl) has studied 74 interventions to address
obesity in 18 areas that are being discussed or piloted somewhere around

the world (see Table E1 at the end of this executive summary). We conducted

a meta-analysis of research available. Of the 74 interventions, we were able

o gather sufficient evidence to estimate what might be the potential cost and
impact of 44 interventions. On the basis of this analysis, we have developed a
perspective on what it might take to start to reverse rising obesity prevalence in a
developed market.
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As a starting point for our research on this issue, we have assessed what might
be needed in a potential program for the United Kingdom. In the near future,

as part of ongoing research on this topic, we intend to present similar analyses
for emerging markets, potentially starting with China and Mexico. We expect
the potential scale and impact of the interventions to look different in emerging
markets than in the United Kingdom. However, we expect our findings to be
broadly applicable around the world.

We must stress that our analysis is by no means complete. We see our work

on a potential program to address obesity as the equivalent of the 16th-century
maps used by navigators. On those maps, some islands were missing and

some continents were misshapen, but they were still helpful to the sailors of

that era. We are sure that we have missed some interventions and have over- or
underestimated the impact of others. But we hope that our work, like 16th-
century maps, is a useful guide and a starting point to be built on in years to
come as we and others develop this analysis and gradually compile a more
comprehensive evidence base on this topic. We have focused on understanding
what it takes to address obesity by changing individuals’ energy balance through
adjustments in consumption or physical activity. However, we have not addressed
some important questions that require considerable further research. These
questions include the role of different nutrients in affecting satiety hormones

and metabolism, and antibiotic disruption of the gut microbiome. As more clarity
develops on these research areas, it is to be hoped that important insights about
which interventions are likely to work and how to integrate them into a program to
tackle obesity will emerge.

Some of our initial findings are:
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