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Abstract
Objective: To examine the pattern and correlates of public support for twelve
public health interventions aimed at reducing sugar-sweetened beverage (SSB)
consumption.
Design: Cross-sectional population-based survey. Respondents were recruited
using a random digit dialling procedure (landline telephone) and a random selec-
tion of telephone numbers (mobile telephone). Sampling quotas were applied for
age, and the sample was stratified according to administrative regions.
Setting: The province of Québec, Canada.
Subjects: One thousand adults aged between 18 and 64 years and able to answer
the survey questionnaire in French or English.
Results: Support was observed for a number of public health interventions, but the
more intrusive approaches were less supported. Support for taxation as well as for
sale and access restriction was positively associated with the perceived relevance
of the government intervention, perceived effectiveness, and perceived associa-
tions between SSB consumption and chronic diseases. Believing that SSB con-
sumption is a personal choice and daily consumption were generally negatively
associated with strong support and positively associated with strong opposition.
Sparse associations between sociodemographic and socio-economic characteris-
tics were observed, with the exception of sex and age: women were generally
more likely to support the examined public health strategies, while younger
respondents were less likely to express support.
Conclusions: Increasing perceived effectiveness and government responsibility for
addressing the issue of SSB consumption could lead to increased support for SSB
interventions. Increasing the belief that SSB consumption could be associated with
chronic diseases would increase support, but SSB consumers and younger individ-
uals are expected to be resistant.
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In the last few decades, the prevalence of obesity and dia-
betes, among other chronic diseases, has increased dra-
matically in Canada. According to Twells et al.(1), the
prevalence of overweight and obesity among Canadian
adults increased by approximately 21 % (∼28–34 %) and
200 % (∼6–18 %) between 1985 and 2011, respectively. A
trend analysis conducted by these authors suggested fur-
thermore that the prevalence of overweight and obesity

would continue to rise in the next years. Similarly, an
increase of 44 % in the prevalence of diabetes has been pre-
dicted in Canada between 2015 and 2025, a trend that is
observed worldwide(2,3). Although the exact mechanisms
underlying the development of chronic diseases from sugar
consumption is still a matter of debate(4–6) significant asso-
ciations between the consumption of added sugar (particu-
larly from sugar-sweetened beverages; SSB) and dental
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caries, cardiovascular diseases, obesity, and diabetes have
been consistently reported(7–12). In line with these observa-
tions, a number of health and public health authorities rec-
ommend the reduction of sugar intake(13–16). Because SSB
are among the largest sources of added sugar in the diet,
reducing the consumption of these products has become
an important public health goal to improve general
health(17,18).

In order to reduce SSB consumption, a number of public
health interventions, ranging from less restrictive (e.g.
health education, communication campaigns, etc.), to
more restrictive measures (e.g. restricting choices, taxing
SSB, etc.) have been suggested(19–22). According to several
public health researchers and authorities, the implementa-
tion of the latter strategies is more likely to improve popu-
lation health at a significant level than solely implementing
individually-based interventions(23–26). For instance, the
creation of health supportive environments (which mostly
rely on policy changes at the population level) has been
identified as a priority by the WHO to reduce the burden
of non-communicable diseases(27). However, more
restrictive interventions are frequently unpopular and less
supported among populations, particularly measures cat-
egorized as price-raising and choice-restrictive(28). Since
it is generally well accepted that lack of support from the
population might hamper the successful implementation
and adoption of public health policies(29–32), there is a
growing need to understand what drives public opinion.

Over and above SSB taxation(33,34) very little is known
regarding support, and factors associated with support,
for public health interventions that could be implemented
in the context of decreasing SSB consumption. Among the
few studies that examined public support for several SSB
interventions, Gollust et al.(35) observed that calorie label-
ling, banning the sale of SSB in schools, and banning adver-
tising to children were the three most supported
interventions, while regulating portion size and implement-
ing a SSB tax were the least supported interventions. They
also observed that favourable attitudes toward soda com-
panies and political orientations (Republican and indepen-
dent) were consistently negatively associated with support.
In another study, conducted by Petrescu et al.(36) among a
USA and UK samples, SSB taxation, modifying the shape of
SSB containers, and reducing portion size were the least
supported interventions. Health education was the most
supported intervention. Although levels of support were
fairly similar across these two samples, political orientation
was not associated with support in the UK while it was
significant for some interventions in the US (e.g. shape of
SSB containers, SSB taxation, and health education).
Variations in the associations between support and socio-
demographic characteristics (i.e. age, sex, and income)
were also reported in these two studies. For instance, if
age, income, and education were significantly associated
with support for a SSB tax in the study by Gollust
et al.(35), these variables were not associated with support

for this intervention in the study by Petrescu et al.(36)

Although measurement issues might explain differences
in the results, it appears that variations in levels of support
and correlates emerged according to the study context.
According to a previous systematic review(28) however, lit-
tle is known regarding patterns of public opinion toward
nutrition policies outside of the USA, the Australian, and
the UK contexts. In a rare Canadian survey regarding public
support for interventions to reduce childhood obesity, it
was observed that 53 % of respondents somewhat/strongly
agree with the introduction of a SSB tax.(37) In this study,
interventions such as nutrition labelling (92 %) and provid-
ing funds to enable access to healthier food (89 %) were
highly supported. Although these results followed a
classical pattern of opinion, differences emerged in levels
of support when compared with previous observations.
Moreover, differences in perceptions toward childhood
obesity and public health interventions were observed
across the Canadian provinces, thus suggesting that public
opinion might also vary within one country.

To maximize the potential effectiveness of public health
interventions, these observations highlight the need to pur-
sue our efforts to understand variables that are associated
(or not) with public support. Among others, this knowledge
would inform the development of more effective commu-
nication strategies to improve support for public health
interventions in the context of reducing the burden of
SSB consumption. To date, mixed results have been
observed regarding the effect of advocacy messages on
public opinion concerning policies aimed at reducing
SSB consumption. In a series of experiments to test the
effects of communication strategies on support for a SSB
tax, Niederdeppe et al.(38) observed different patterns of
results. For instance, they observed that while an inocula-
tionmessage (weak anti-taxmessageþ strong pro-taxmes-
sage) showed an immediate effect on support, this message
was outperformed by a non-inoculation message when
participants were exposed to anti-tax arguments one week
later. In another experiment, this research group did not
observe an immediate effect for an inoculation message,
but this type of message showed a significant effect on
support one week later when participants were exposed
to anti-tax arguments.(39) In another study, Donaldson
et al.(40) reported that only 37·6 % of their respondents were
convinced or very convinced after being exposed to a mes-
sage highlighting themanipulative nature of the advertising
strategies used by the soft drink industry.

Taken together, previous results highlight the need to
expand our scientific knowledge regarding what drives
public support across different settings to favour effective
implementation and adoption of public health policies
and interventions. Hence, the aim of this study was to
examine the pattern and correlates of public support for
12 public health interventions aimed at reducing the con-
sumption of SSB. The research questions were formulated
as follows: (i) Are patterns of support different from
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previous studies conducted in other contexts? And (ii) How
is support influenced by individuals’ characteristics (levels
of SSB consumption, sociodemographic/socio-economic
characteristics, etc.) and perceptions (consequences of
SSB consumption on health, personal responsibility, per-
ceived effectiveness of SSB interventions, etc.)?

Methods

Sample and study design
This population-based study adopted a cross-sectional sur-
vey design and was part of a larger mixed-method survey
aimed at examining public opinion toward the implemen-
tation of several public health interventions to reduce SSB
consumption in the province of Québec, Canada (see
description below). This study was carried out within the
context of the introduction of a public policy on health pro-
motion and disease prevention: the Politique gouverne-
mentale de prévention en santé(41). Respondents were
recruited using a random-digit dialling telephone pro-
cedure (landline telephone) or were randomly selected
from a pool of mobile phone numbers. Inclusion criteria
were (i) to live in the province of Québec, Canada; (ii) to
be between 18 and 64 years old; and (iii) to be able to
answer the survey questionnaire in French or in English.
The sample was stratified according to the administrative
regions of the province of Québec, Canada, and quotas
were applied for age. Overall, 1000 respondents were
recruited in June 2017 (800 from landline telephones and
200 from mobile telephones), with a response rate of
15·3 %. The survey questionnaire comprised 64 items
and was divided into five sections following this order:
(i) eligibility and weighting variables; (ii) levels of SSB
consumption; (iii) policy variables (support, perceived
effectiveness, and perceived responsibility); (iv) percep-
tions toward SSB consumption; and (v) sociodemographic/
socio-economic characteristics. This order of questionswas
preferred to obtain an unbiased estimation of SSB
consumption. Because mere-measurement effects might
occur when completing a questionnaire on perceptions(42),
questions regarding SSB perceptions followed those on
support and effectiveness to limit this bias.

Measures

SSB consumption
The frequency of SSB consumptionwas assessed by a short
questionnaire derived from a previously validated ques-
tionnaire(43) and a questionnaire used by the Institut de
la statistique du Québec to estimate the SSB consumption
at the population level(44). To make the questionnaire more
suitable for telephone interviews and to allow for compar-
isons with local estimates, answer choices were simplified:
(i) never or less than once per week; (ii) once per week;

(iii) two to six times per week; (iv) once per day; and (v)
two or more times per day. The frequency of consumption
of six types of beverages was assessed: (i) regular soft
drinks; (ii) fruit-flavoured beverages; (iii) sports drinks;
(iv) energy drinks; (v) sugar-sweetened iced tea/coffee
or sweetened flavoured coffee; and (vi) drinks containing
artificial sweeteners. The consumption of milk/chocolate
milk, 100 % fruit juice, coffee/tea with or without sugar,
and alcoholic beverages was not assessed in the present
study. For the analysis, SSB consumption was coded as
dummy variables: heavy consumers (two or more SSB/d);
regular consumers (one SSB/d); occasional consumers
(one to six SSB/week); and non-consumers (one SSB/week
or fewer or no consumption: the reference category). This
classification was done to explore variations in patterns of
support (and correlates) according to levels of SSB con-
sumption. This classification was based on available
scientific knowledge regarding SSB consumption and its
association with chronic diseases(7–11).

Public opinion regarding public health interventions
and policies
Support for 12 public health interventions, classified
according to the intervention ladders of the Nuffield
Ethics Council(45), was examined in the study (see Table 1).
It is noteworthy that the item assessing the lowest level of
intervention of the intervention ladder (doing nothing or
simply monitoring the situation) was not included in the
statistical analysis because it does not represent a specific
intervention. Interventions examined in the present study
were chosen from priority strategies identified by the
Ministère de la Santé et des Services sociaux du Québec
(the ministry of health in Québec) and other public health
authorities(19,21). The level of support for each of the exam-
ined interventions was assessed on a four-point Likert scale
by the following item: ‘For each listed initiative, indicate
whether you strongly agree, somewhat agree, somewhat
disagree, or strongly disagree with the proposed state-
ments.’ No neutral choice was provided to ensure that
respondents sided one way or the other. Because per-
ceived effectiveness has been theoretically and empirically
associated with public acceptability(29,36,46), this construct
was assessed using the following item: ‘For each question,
please indicate whether you believe that they [the public
health strategies] would be very effective, somewhat effec-
tive, somewhat ineffective, or very ineffective at reducing
sugar-sweetened beverage consumption.’To further exam-
ine the attribution of responsibility to fix the problem, two
items assessed the perception that (i) the Québec govern-
ment should take action to reduce the consumption of SSB
in the population, and (ii) the consumption of SSB is a mat-
ter of personal choice. The two latter perceptions were also
assessed on a four-point Likert scale ranging from strongly
agree to strongly disagree. Because individuals expressing
clear strong support for public policies might be less
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vulnerable to counter-persuasion, policy variables were
dichotomized to examine the likelihood of strongly agree-
ing with statements [1] v. other scores [0]. Similarly, because
it might be expected that high resistance in the public
debate arises from those who strongly disagree with public
policies, variables were also dichotomized to examine the
likelihood of strongly disagreeing with statements [1] v. the
other scores [0].

Perceptions toward SSB consumption
Beliefs about the consequences of SSB consumption were
assessed by two items measuring the extent to which
respondents considered that the consumption of one or
more SSB/d is associated with the development of (i)
chronic diseases such as obesity and diabetes and (ii) tooth
decay. Respondents were also asked the extent to which
they considered that consuming one or more SSB/d is con-
sidered to be excessive. Finally, the perception of a favour-
able social norm regarding regular SSB consumption was
assessed by the following item: ‘Adults my age believe that
it is all right to have one or more SSB per day.’ Answer

choices ranged from strongly agree to strongly disagree.
For the analysis, all perceptions regarding SSB consump-
tion were dichotomized as strongly agreeing with state-
ments [1] v. other scores [0].

Sociodemographic characteristics
Because different patterns of opinion and perceptions
could be observed among specific segments of the popu-
lation, age, sex, immigration status (born in Canada [0], liv-
ing in Canada <5 years [1], living in Canada ≥5 years [2]),
level of education (high school or less [0] v. college/univer-
sity degrees [1]), and annual household income (<40 000
$CAN [1] v. ≥40 000 $CAN [0]) were assessed. Finally,
BMI (kg/m2) was estimated from self-reported height and
weight and was further transformed into weight categories
(underweight, normal weight, and overweight [0] v. obesity
[1]). The rate of obesity observed in the current study
(17·7 %) fairly compared with estimations from a large sur-
veillance survey conducted in the province of Québec in
which the obesity rate was 18·2 % using self-reported
height and weight(47).

Table 1 Weighted distribution of support and perceived effectiveness of public health interventions to reduce sugar-sweetened beverage
(SSB) consumption

Public health interventions

Support (%) Perceived effectiveness (%)

Strongly
agree

Somewhat
agree

Somewhat
disagree

Strongly
disagree

Very
effective

Somewhat
effective

Somewhat
ineffective

Very
ineffective

Eliminate choice
Not assessed

Restrict choice
Ban the sale of SSB in schools 60·6 25·8 9·6 3·9 55·6 32·6 9·3 2·9
Ban the sale of SSB in recreation and
sports facilities

27·0 32·6 29·1 11·3 31·6 36·5 23·3 8·4

Ban the sale of SSB in drug stores 37·2 26·0 23·2 13·5 24·9 32·3 29·5 12·8
Ban unlimited refill soda fountains in
restaurants

32·2 25·8 26·3 15·7 31·3 33·9 23·0 11·2

Guide choices through disincentives
Introduce a tax on SSB 32·8 27·0 18·0 22·1 26·2 34·1 24·5 17·4

Guide choices through incentives
Encourage sugar-sweetened beverage
producers to reduce the amount of
sugar in their drinks

70·4 22·0 4·5 3·2 43·6 39·0 11·9 4·9

Guide choices through changing the
default policy
Encourage restaurants to offer combo
menus that include unsweetened
drinks such as water or milk

57·4 30·9 7·9 4·2 36·1 46·3 12·5 4·6

Enable choice
Develop health education programs for
children

79·8 18·6 0·9 0·8 55·4 38·1 4·8 1·6

Improve access to water fountains in
schools

88·8 10·2 0·4 0·5 63·8 31·8 2·9 1·3

Improve access to water fountains in
public places such as recreation
facilities, malls, and workplaces

87·9 10·9 0·5 0·7 61·1 33·9 3·8 1·0

Provide information
Include warning labels on SSB labels 54·0 29·2 11·5 5·3 26·3 38·9 26·2 8·3
Conduct awareness-raising campaigns
about sugar-sweetened beverage
consumption

59·0 33·1 4·7 3·2 32·5 47·8 15·4 4·2

Do nothing or simply monitor the situation
Take no action 25·5 25·5 27·4 21·6 – – – –
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Statistical procedure
Descriptive statistics were used to report the patterns of
support for each of the 12 selected public health interven-
tions. A series of logistic regression models were computed
to examine variables that could be associated with strong
support or strong opposition (dependent variables) for
public health interventions that showed the greatest varia-
tions (and potential greatest controversies) in responses.
Interventions that were examined in multivariate analyses
were (i) banning SSB sales in recreation/sport facilities;
(ii) banning SSB sales in drug stores; (iii) banning unlimited
filling SSB fountains; and (iv) introducing a SSB tax. Only
variables that were significantly correlated at P < 0·10 with
the dependent variables (Spearman correlation coeffi-
cients) in preliminary analyses entered the statistical mod-
els. All statistical analyses were weighted according to sex,
age, administrative regions, and language according to the
2011 Canadian census and were performed with SAS 9.4
(SAS Institute Inc., Cary, NC).

Results

Description of the sample
The characteristics of the sample are presented in Table 2.
Overall, 23·4 % of respondents reported the consumption

of one or more SSB/d and among those, 12·2 % reported
the consumption of two or more SSB/d. The SSB most fre-
quently consumed daily were regular soft drinks (8·2 %),
sweetened iced tea/coffee or sweetened flavoured coffee
(8·2 %), and drinks containing artificial sweeteners
(5·7 %). Sixty percent of the sample strongly believed that
consuming one or more SSB/d is excessive, but this pro-
portion decreased to 44·7 % among respondents who con-
sumed at least one SSB/d. Regarding the perceived
negative consequences on health, 63·0 and 62·0 % of
respondents strongly agreed with the statements that
excessive consumption is associated with the develop-
ment of chronic diseases and dental decay, respectively.
Among SSB consumers (one or more per day), these pro-
portions decreased to 48·5 % (chronic diseases) and
50·2 % (dental decay). Finally, only 13·8 % of respondents
strongly agreed with the statement that adults of their age
think that it is acceptable to consume one or more SSB/d.
Among respondents who reported consuming one or
more SSB/d, the proportion of respondents who strongly
agreed with this statement was 23·3 %.

Patterns and correlates of support
The pattern of public support is presented in Table 1. The
three most supported interventions (strongly and some-
what agree) were, in order of importance, (i) improving

Table 2 Unweighted sociodemographic characteristics of the sample and weighted levels of sugar-sweetened
beverage (SSB) consumption, beliefs, and perceptions

Sociodemographic variables N % SSB variables %

Sex Levels of consumption
Male 371 37·1 Never or <1 drink/week 33·3
Female 629 62·9 1 drink/week 13·6

Age 2–6 drinks/week 29·7
18–24 62 6·2 1 drink/d 11·1
25–34 116 11·6 ≥2 drinks/d 12·2
35–44 207 20·7 Government involvement
45–54 274 27·4 Strongly agree 45·7
55–64 341 34·1 Somewhat agree 35·2

Language spoken at home Somewhat disagree 13·0
French 864 86·8 Strongly disagree 6·2
English 93 9·3 Personal choice
Others 39 3·9 Strongly agree 53·3

Immigration status Somewhat agree 36·9
Born in Canada 863 86·6 Somewhat disagree 7·6
Living in Canada <5 years 16 1·6 Strongly disagree 2·2
Living in Canada ≥5 years 118 11·8 1 SSB or more/d: excessive

Level of education Strongly agree 60·0
High school or less 273 27·5 Somewhat agree 29·0
College/university 719 72·5 Somewhat disagree 7·7

Household annual income ($CAN) Strongly disagree 2·3
<40 000 174 20·5 1 SSB or more/d: chronic diseases
≥40 000 674 79·5 Strongly agree 63·0

BMI (kg/m2) Somewhat agree 27·6
Underweight (<18) 17 1·8 Somewhat disagree 6·6
Normal weight (≥18 <25) 424 45·3 Strongly disagree 1·9
Overweight (≥25 <30) 329 35·2 1 SSB or more/d: dental decay
Obesity (≥30) 166 17·7 Strongly agree 62·0

Somewhat agree 28·7
Somewhat disagree 6·7
Strongly disagree 0·9
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access to water fountains in schools (99·0 %); (ii) improving
access to water fountains in public places (98·8 %); and (iii)
developing health education programmes for children
(98·4 %). The three most opposed strategies (strongly
and somewhat disagree) were (i) banning unlimited refill
soda fountains in restaurants (42·0 %); (ii) banning the sale
of SSB in recreation/sport facilities (40·4 %); and (iii) intro-
ducing a tax on SSB (40·1 %). Overall, 45·7 % of respon-
dents strongly believed that government authorities
should intervene to reduce the consumption of SSB; this
proportion increased to 80·8 % when considering those
who somewhat agreed with the statement. Regarding per-
sonal choice and SSB consumption, 53·3 % of respondents
strongly agreed with this statement and this proportion

increased to 90·2 % when those who somewhat agreed
were included.

Results of the logistic regression analyses regarding cor-
relates of strong support formore controversial interventions
are presented in Table 3. Overall, daily consumption of SSB
was negatively associated with strong support, with the
exception of SSB taxation. For this latter intervention, those
who consumed one SSB/d (OR= 0·7; 95% CI: 0·4, 1·4) or
more than two SSB/d (OR= 0·8; 95% CI: 0·4, 1·4) were
not significantly less likely to show strong support for this
strategy. Respondents who believed that government
authorities should intervene to reduce SSB consumption
were more likely to express strong support across the four
selected strategies. Similarly, those who believed that these

Table 3 Correlates of strong support for public health interventions to reduce sugar-sweetened beverage (SSB) consumption

Variables

Ban SSB sales:
recreation/sport

facilities
Ban SSB: drug

stores

Ban SSB
unlimited filing

fountains SSB tax

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Level of SSB consumption
1 SSB/month or less (ref) 1·0 1·0 1·0 1·0
1 to 6 SSB/week 0·5 0·5, 1·1 0·9 0·6, 1·3 0·8 0·6, 1·1 0·9 0·6, 1·3
1 SSB/d 0·8 0·2, 0·8 0·5 0·2, 0·9 0·5 0·2, 0·9 0·7 0·4, 1·4
2 SSB/d or more 0·8 0·5, 1·4 0·9 0·5, 1·7 0·5 0·3, 1·0 0·8 0·4, 1·4

Perceived effectiveness
Other scores (ref) 1·0 1·0 1·0 1·0
Very effective 7·4 5·2,10·4 8·1 5·4, 12·3 4·6 3·3, 6·4 7·1 4·9, 10·1

Government involvement
Other scores (ref) 1·0 1·0 1·0 1·0
Strongly agree 2·2 1·5, 3·0 2·4 1·7, 3·4 1·7 1·2, 2·4 2·4 1·7, 3·3

Personal choice regarding SSB consumption
Other scores (ref) 1·0 1·0 1·0 1·0
Strongly agree 0·8 0·6, 1·1 0·8 0·6, 1·1 0·8 0·6, 1·1 0·6 0·4, 0·8

1 SSB or more/d: excessive
Other scores (ref) 1·0 1·0 1·0 1·0
Strongly agree 1·5 1·0, 2·2 0·7 0·5, 1·1 1·3 0·9, 1·9 1·4 1·0, 2·1

1 SSB or more/d: chronic diseases
Other scores (ref) 1·0 1·0 1·0 1·0
Strongly agree 1·0 0·6, 1·7 1·8 1·1, 2·8 1·5 0·9, 2·3 2·1 1·3, 3·3

1 SSB or more/d: dental decay
Other scores (ref) 1·0 1·0 1·0 1·0
Strongly agree 1·1 0·7, 1·7 1·3 0·8, 2·0 1·0 0·6, 1·5 1·1 0·7, 1·6

Sex
Male (ref) 1·0 1·0 1·0 1·0
Female 1·5 1·0, 2·1 1·2 0·9, 1·7 1·5 1·1, 2·0 1·0 0·7, 1·4

Age (years)
45–64 (ref) 1·0 1·0 1·0 1·0
25–44 0·8 0·5, 1·1 0·6 0·4, 0·9 0·6 0·4, 0·8 0·6 0·4, 0·9
18–24 0·3 0·2, 0·6 0·4 0·2, 0·7 0·3 0·2, 0·5 0·5 0·3, 0·8

Immigration status
Born in Canada (ref) 1·0 – 1·0 1·0
Immigrant: less than 5 years 0·8 0·3, 2·2 – 1·7 0·7, 4·3 1·2 0·5· 3·2
Immigrant: 5 years or more 1·1 0·7, 1·7 – 2·0 1·3, 3·1 0·9 0·6, 1·5

Language spoken at home
Others (ref) – 1·0 – –
French – 1·3 0·8, 2·2 – –

Annual household income ($ CAN)
≥40 000 (ref) – 1·0 – –
<40 000 – 1·3 1·1, 2·5 – –

Education
High school or less – – 1·0
College/university – – 1·1 0·7, 1·5 1·7 1·1, 2·5

Bold numbers indicate significant statistical associations.
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interventions would be effective weremore likely to express
strong support. Those who strongly believed that SSB con-
sumption is a personal choice were less likely to strongly
support SSB taxation (OR= 0·6; 95% CI: 0·4, 0·8). This var-
iable was not significantly associated with support for the
other interventions.

The belief that SSB consumption is associated with the
development of chronic diseases was associated with
strong support for banning sales in drug stores (OR= 1·8;
95 % CI: 1·1, 2·8) and SSB taxation (OR = 2·1; 95 % CI:
1·3, 3·3). Generally, women were significantly more likely
to strongly support the four examined interventions, except
for the SSB tax (OR= 1·0; 95 % CI: 0·7, 1·4). Age was

consistently negatively associated with strong support
across the four strategies: younger respondents were less
likely to show strong support when compared with their
older counterparts. Support was not consistently associated
with any other sociodemographic characteristics.

Correlates of strong opposition are presented in Table 4.
SSB consumers (all levels of consumption) were more
likely to strongly oppose SSB taxation and the banning
of sales in drug stores. Non-regular consumers (1–6 SSB/
week)weremore likely to oppose the banning of unlimited
SSB filing fountains (OR = 2·0; 95 % CI: 1·1, 3·3) but not
daily consumers. Those who strongly believed that govern-
ment authorities should intervene and who believed that

Table 4 Correlates of strong opposition to public health interventions to reduce sugar-sweetened beverage (SSB) consumption

Variables

Ban SSB sales:
recreation/sport

facilities Ban SSB: drug stores
Ban SSB unlimited
filing fountains SSB tax

Odds ratio 95% CI Odds ratio 95% CI Odds ratio 95% CI Odds ratio 95% CI

Level of SSB consumption
1 SSB/month or less (ref) 1·0 1·0 1·0 1·0
1 to 6 SSB/week 1·4 0·8, 2·4 2·2 1·2, 4·2 2·0 1·1, 3·3 2·1 1·3, 3·3
1 SSB/d 0·7 0·3, 1·7 3·2 1·4, 7·2 1·9 0·9, 3·8 4·1 2·2, 7·5
2 SSB/d or more 0·6 0·3, 1·4 3·0 1·3, 6·6 1·7 0·8, 3·4 2·3 1·2, 4·3

Perceived effectiveness
Other scores (ref) 1·0 1·0 1·0 1·0
Very effective 0·4 0·2, 0·7 0·2 0·1, 0·5 0·4 0·2, 0·6 0·2 0·1, 0·3

Government involvement
Other scores (ref) 1·0 1·0 1·0 1·0
Strongly agree 0·4 0·2, 0·6 0·3 0·2, 0·5 0·3 0·2, 0·5 0·3 0·2, 0·5

Personal choice regarding SSB consumption
Other scores (ref) 1·0 1·0 1·0 1·0
Strongly agree 3·7 2·2, 6·1 1·7 1·1, 2·8 2·9 1·9, 4·6 2·8 1·9, 4·0

1 SSB or more/d: excessive
Other scores (ref) 1·0 1·0 1·0 1·0
Strongly agree 0·8 0·5, 1·3 1·8 1·1, 3·1 0·7 0·5, 1·1 0·9 0·6, 1·4

1 SSB or more/d: chronic diseases
Other scores (ref) 1·0 1·0 1·0 1·0
Strongly agree 1·3 0·7, 2·2 1·1 0·6, 2·0 1·4 0·8, 2·5 1·1 0·7, 1·8

1 SSB or more/d: dental decay
Other scores (ref) 1·0 1·0 1·0 1·0
Strongly agree 0·8 0·4, 1·3 1·5 0·8, 2·7 1·2 0·7, 2·0 1·2 0·8, 1·9

Sex
Male (ref) 1·0 1·0 1·0 1·0
Female 0·4 0·3, 0·7 0·9 0·5, 1·4 0·9 0·6, 1·3 1·0 0·7, 1·4

Age (years)
45–64 (ref) 1·0 1·0 1·0 1·0
25–44 0·8 0·5, 1·3 1·1 0·7, 1·8 1·0 0·7, 1·6 0·7 0·5, 1·1
18–24 1·2 0·6, 2·3 1·2 0·6, 2·5 2·3 1·4, 4·0 1·1 0·6, 1·9

Immigration status
Born in Canada (ref) 1·0 – 1·0 1·0
Immigrant: less than 5 years 1·1 0·3, 4·6 3·8 1·4, 10·3 1·3 0·4, 4·6
Immigrant: 5 years or more 0·9 0·4, 1·8 1·3 0·7, 2·3 0·6 0·3, 1·1

Language spoken at home
Others (ref) – 1·0 – –
French 0·8 0·5, 1·5

Annual household income ($ CAN)
≥40 000 (Ref) – 1·0 –
<40 000 0·8 0·5, 1·4

Education
High school or less – – 1·0 1·0
College/university 0·6 0·4, 0·9 0·7 0·5, 1·1

Bold numbers indicate significant statistical associations.
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the interventions would be effective were less likely to
strongly oppose the four examined interventions.
Inversely, those who strongly believed that SSB consump-
tion is a matter of personal choice were more likely to
strongly oppose the four interventions. Age and sex were
not consistently associated with strong opposition, nor
were any other sociodemographic characteristics.

Discussion

Consistent with previous findings(28) the distribution of
support shows that more intrusive interventions were less
supported. However, not only individually-based interven-
tions were supported by respondents since some of the
population-based interventions were also highly supported
(improving access to water fountains in schools and public
spaces, as well as encouraging producers to decrease sugar
content in their products). This latter result is in line with a
previous international study in which support was higher
for policies targeting businesses(48). Results of the current
study also revealed that more than half of the sample
strongly/somewhat agree with the application of a tax
(59·8 %), thus contrasting with the low to very low support
routinely observed in the USA context, among others. This
result, however, echoes what was previously observed in a
Canadian survey(37). This suggests that individually-oriented
interventions such as health education and information
campaignsmight not be the only public health interventions
perceived as being acceptable in this specific context and
opens the door for the introduction of public policies such
as taxation. Although results showed support for choice-
restricting and price-raising approaches, few of these
interventions and policies were strongly supported (with
the exception of banning sales in schools). For instance,
only 27·0 and 32·8 % of respondents strongly agree with
banning the sales of SSB in sport and recreation facilities
and with taxation, respectively. The fact that significant
proportions of respondents only ‘somewhat’ agree with
statements might raise the issue of pseudo-opinion.
According to Perse and Lambe (2017, p. 89)(49) a pseudo-
opinion ‘ : : : is a short-term reaction to political issues or
politicians or candidates and not based on depth and prior
knowledge.’ Hence, subsequent negative reactions to pub-
lic debates regarding the regulation of SSB consumption
cannot be ruled out among individuals with less stable
and informed opinions.

Similar to previous observations regarding political ori-
entation and support for nutrition-related policies and
interventions(35,36,50) results showed that individuals who
strongly believed that government authorities should
intervene were more likely to support the four controver-
sial public health interventions examined in the current
study. Conversely, those who strongly believed that con-
suming SSB is a matter of personal choice (which echoes
the paradigm of individual responsibility in health) were

more likely to strongly oppose the examined choice-
restricting and price-raising interventions. Interestingly,
while the vast majority of respondents somewhat or
strongly believed that government authorities should
intervene (80·8 %), the quasi-totality of the same respon-
dents also strongly or somewhat considered that SSB con-
sumption is a matter of personal choice (90·2 %). This
apparent contradiction in these two significant frames
(social v. personal responsibility for health) is not unusual.
However, within this context, framing the high consump-
tion of SSB as a consequence of environmental character-
istics should be consistently repeated and highlighted to
improve the saliency of this frame in people’s minds(51).
According to Entman(52), framing consists of highlighting
the causes, the consequences, and the solutions to a prob-
lem for a selected point of view. In turn, improving knowl-
edge on the issues of high SSB consumption would be
helpful in gaining support through, among other initia-
tives, the development of grounded andmore stable opin-
ions. On the other hand, this result suggests that personal
responsibility should not be ignored in communication
efforts to improve support and avoid unintended
effects (e.g. psychological reactance or avoidance).
Interestingly, Niederdeppe et al.(53) recently reported that
participants exposed to a narrative addressing the social
determinants of obesity and individual responsibility were
less likely to engage in counter-arguing when compared
with participants randomized in the social determinants-
only condition. In line with our results, the effect of this
type of communication strategy should be investigated
in future studies.

In comparison with previous observations, public
health interventions targeting children and youthwere con-
sistently supported in the current study(28). For example,
banning the sale of SSB in schools (considered a restrictive
approach) was supported (somewhat or strongly) by
86·4 % of respondents. From the perspective of developing
an advocacy strategy to progressively increase support for
more restrictive approaches, results suggest that the theme
of children’s health might be a valuable frame to convince
those who oppose such types of interventions. In this way,
it was reported that 76·9 % of respondents from a study con-
ducted in the USA context were convinced or very con-
vinced that dietary habits developed during childhood
and interventions targeting children are very important
ways to limit the maintenance of unhealthy habits into
adulthood(40). To illustrate this point further, it was
observed in the Canadian survey that the level of support
for a SSB tax showed an increase of 17 % if money were to
be reinvested in programmes to fight childhood obesity(37).
In another study, Baker et al.(54) recently reported that
emphasizing the vulnerability of children to, for instance
marketing strategies, pushed the problem of obesity (and
childhood obesity) onto the Australian political agenda.

Another significant and strong correlate of support
observed in the present study is the perceived effectiveness
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of public health interventions to reduce SSB consumption.
Because perceived effectiveness is an important dimension
of social acceptability(29), results suggest that communica-
tion efforts should also focus on informing the population
about the potential benefits of implementing a strategy to
reduce SSB consumption. However, the diffusion of this
information does not come without challenges. For
instance, although repeal of the fat tax introduced in
Denmark in 2011 was mainly due to the industry framing
of economic loss, the effectiveness of this strategy was con-
sistently questioned during the introduction phase, thus
challenging the legitimacy of the policy itself(55). To compli-
cate the issue further, scientific evidence available to date
on the effectiveness of population-based approaches is not
clear, and the level of perceived effectiveness of the more
restrictive interventions was not high in the current
study(56). For instance, only 26·2 % of respondents per-
ceived that taxation would be very effective. Hence, this
represents a major barrier to changing public opinion on
the issue of SSB consumption, particularly for the more
intrusive interventions.

Although variations in patterns of associations between
SSB consumption and support/opposition were observed,
daily SSB consumption was generally associated with less
support for the four examined public health interventions.
This result supports the influence of the well-known con-
cept of self-interest(57) that was already observed in the con-
text of support for health policies and interventions.(28)

Another explanation for this result might be found in the
interaction between SSB consumption, levels of education,
health knowledge, and opinion. In this way, significant
differences in the levels of SSB were observed according
to education ( χ2 (N 992·1)= 60·6, P < 0·0001). Similarly,
distribution of the belief that SSB consumption is associated
with chronic diseases varied significantly according to edu-
cation ( χ2 (N 991·4)= 12·0, P= 0·008). Since lower propor-
tions of SSB consumers strongly believed that SSB
consumption could be associated with the development
of chronic diseases and because this specific belief was
associated with support for a number of strategies, this sug-
gests that it will be particularly difficult to gain support from
high SSB consumers without improving their knowledge of
the negative consequences of SSB consumption on their
health. Moreover, as mentioned above, there is still debate
regarding the extent to which SSB consumption has harm-
ful effects on health. Within this context, it would be
expected that stakeholders with vested interests would
probably continue to challenge available evidence regard-
ing SSB consumption and the development of chronic dis-
eases(58,59), thus challenging the potential effectiveness of
efforts aimed at shifting public opinion through change
in knowledge. Interestingly, current findings suggest that
although informing the population regarding the associa-
tion between SSB consumption and dental decay could
lead to improvement in dental health, this is not likely to
translate into improvement in support.

Finally, sparse associations between sociodemographic
and socio-economic characteristics and support or
opposition were observed. Results showed that women
were generally more likely to strongly support the more
controversial public health interventions. On the other
hand, sex was not consistently associated with strong
opposition, suggesting that a sophisticated segmenting
strategy based on gender might not be required in this spe-
cific context to increase public support. Interestingly, edu-
cation and household income were not consistently
associated with support or opposition. Since significant
differences in SSB consumption were observed in the cur-
rent study according to education, it might be hypothesized
that the influence of education was mediated through the
influence of daily SSB consumption on support and
opposition. Results also showed that those who reported
lower income were not more likely or less likely to oppose
the SSB tax; the regressive potential impact of such public
policies does not seem to be strongly perceived by the
public.

This study has some limitations. First, although the ques-
tionnaire aimed at assessing SSB consumption was based
on a previously validated questionnaire, it was adapted
for a telephone interview and modified to be more aligned
with a questionnaire used in the province of Québec for
surveillance purposes. Although the estimation of the
prevalence of SSB consumption was not the objective of
the present study, there is a potential for over- or under-
estimation of real SSB consumption among this population.
On the other hand, this questionnaire offers the possibility
to compare SSB consumption with previous estimations of
prevalencemade by local government agencies. Moreover,
the Québec statistic institute reported that 19 % of the pop-
ulation aged over 15 years consumed at least one SSB/d, an
estimation that compared with our results. Second, this
study was a telephone-based survey only. It could be sug-
gested that a mixed-mode design (e.g. the combination of a
telephone and a web survey) might have reduced the pos-
sibility of coverage bias. To limit the impact of this bias,
respondents were recruited via landline and mobile tele-
phones. The exclusion of adults over 64 years old and
the low response rate might represent some threat to the
generalization of the findings. Regarding the low response
rate, we cannot rule out the fact that more interested or
favourable respondents answered the survey question-
naire. Similarly, we cannot rule out the fact that some ques-
tions might have been influenced by a social desirability
bias. On the other hand, the probabilistic sampling
approach applied in the current study might have limited
this bias. Finally, this study adopted a cross-sectional
design, limiting the possibility to assess causal influences
on public support. One of the strengths of this study is
the sampling strategy that was designed to be representa-
tive of the population using random selection, quota sam-
pling, and stratification. This study is also among the few
studies aiming to examine patterns of support for a large

3278 A Bélanger-Gravel et al.

https://doi.org/10.1017/S1368980019002076 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980019002076


range of public health interventions outside of the US or UK
contexts, to name a few. Moreover, this study is among the
few studies that have examined correlates of support and,
to our knowledge, this is also the first study aiming to iden-
tify factors associated with strong opposition to public
health interventions aiming to reduce SSB consumption.

In conclusion, this study aimed to examine patterns and
correlates of support (and opposition) concerning 12 pub-
lic health interventions that could be implemented to
reduce SSB consumption. Results showed that less intru-
sive strategies were generally more endorsed and that
the most intrusive strategies were less supported.
Ideologies underlying perception of responsibility for
health emerged as significant factors that would need to
be addressed in future advocacy efforts. Finally, segments
of this population would be more likely to support the
more controversial interventions (e.g. those who strongly
believed that SSB consumption has negative consequences
on health), while other segments would be more likely to
oppose them (e.g. those who consumed SSB daily, and
younger individuals), thus suggesting high variability in
support and the need to adapt advocacy efforts to these
segments.
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