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Abstract

Background Lawmakers in Newfoundland and Labrador (NL) recently passed Canada’s first sugar-sweetened
beverage (SSB) tax. SSB tax evaluations rely on detailed understandings of beverage consumption patterns prior to
policy implementation, but there is no recent literature about such patterns among NL residents during the pre-tax
period.

Methods We recruited a convenience sample of NL adults ages 19 and older and measured participant
characteristics via online surveys and beverage intake via previously-validated, semi-quantitative beverage frequency
questionnaires. We generated inverse probability weights of sample selection using the Canadian Census as a
representative reference sample. We described the weighted prevalence and intake among consumers of taxable
SSBs (e.g., regular pop), non-taxable SSBs (e.g., sweetened milk), diet (non-nutritive sweetened) beverages and
unsweetened beverages (including 100% juice). We explored weighted bivariate associations between consumption
of beverages and sociodemographic characteristics identified as potential correlates of SSB intake.

Results The sample (n=1233) was 65% female, 57% between ages 30-59 years, and nearly all (94%) white. More than
half (57.3%) consumed taxable SSBs weekly, and 23.2% consumed non-taxable SSBs weekly. The most-consumed
(highest volume) taxable SSB was regular pop (weighted mean (SD) 2.3 (3.5) L/week); the most-consumed non-
taxable SSB was sweetened, flavoured milk (mean (SD) 1.2 2.0) L/week). We found independent differences in
consumption patterns (prevalence, mean intake among consumers) across each beverage category. People who
were younger, had fewer years of education, reported income below the poverty threshold, or reported experiencing
food insecurity had a higher prevalence and mean intake among consumers of taxable SSBs. People with fewer years
of education or those who reported experiencing food insecurity had a lower prevalence and mean intake among
consumers of unsweetened beverages.
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categories.

Conclusions Our findings align with prior studies of socioeconomic position and SSB consumption in Canada,
which collectively demonstrate that, on average, those with less education and income consume more SSBs and
fewer unsweetened beverages. This research provides necessary understanding of social patterning of beverage
consumption in NL prior to tax implementation. Post-tax evaluations of this policy should investigate potential
impacts of the tax on diet and health equity, as well as potential beverage substitutions towards other beverage

Keywords Sugar-sweetened beverage tax, Health equity, Canada

Background

Overconsumption of free or added sugars, defined as
those added to any foods or beverages and those pres-
ent in honey, syrup, and fruit juice, is associated with
long term chronic health risks including cardiovascular
disease, type 2 diabetes, and obesity [1]. Less than half of
all Canadians meet the World Health Organization rec-
ommendation to consume fewer than 10% of total daily
calories from free or added sugars, and only 5.4% meet
the conditional recommendation for optimal nutrition
to consume fewer than 5% of total daily calories from
these sugars [2]. Sugar-sweetened beverages (SSBs) are
the leading source of free or added sugars in the Cana-
dian diet [3] and are thus a target for public health
intervention.

Health taxes are a leading method to reduce SSB con-
sumption and improve diet quality [4]. These taxes exist
in more than 100 countries and are associated with
decreases in purchasing and consumption, which, along
with other policies focused on packaging, marketing,
and availability, comprise a critical suite of public health
interventions designed to reduce diet- related chronic
diseases [4]. There is no current national SSB tax in
Canada, but in 2022, Newfoundland and Labrador (NL)
became the first province to introduce its own excise-
type SSB tax. While the taxation policy was introduced
through the provincial government’s Department of
Finance, the policy is promoted as an initiative to sup-
port health as the NL population has high incidences of
both overweight (35.7%) and obesity (42.2%) [5], a large
chronic disease burden [5], and highest per capita health
care costs of all ten provinces in Canada. The NL SSB
tax was introduced along with a public health messag-
ing campaign titled “Rethink Your Drink” which aimed
to promote water and other non-sugar-sweetened bever-
age options as the drink of choice [5]. The NL policy is
an excise tax of $0.20/litre imposed on SSB wholesalers
based on their sales volume to retailers in the province;
this tax is intended to be passed on fully from wholesalers
to retailers, who receive no remittance with the expecta-
tion of passing the tax on to the consumer [5]. The pol-
icy applies to all ready—to-drink sugar-sweetened soft
drinks (i.e. soda/pop), bottled/canned or dispensed; and
sugar-sweetened concentrated drink products (i.e. fro-
zen concentrated fruit drinks, powders, and flavoured

syrups). Beverages prepared at point-of-service with
added sugar (e.g., blended coffee drinks) are not con-
sidered taxable; chocolate milk and 100% fruit juice are
excluded from the policy [5].

The NL SSB tax is the first of its kind in Canada and
data collection to assess its impact is ongoing. Still, base-
line research on the target population, including their
pre-tax beverage consumption patterns, is needed. In a
recent review on SSB reduction policies, Krieger and col-
leagues (2021) specifically highlight the need for an initial
understanding of the target population and the charac-
teristics associated with beverage consumption as a way
to guide subsequent implementation and evaluation
research [6]. However, there is no data on SSB consump-
tion in NL since the most recent Canadian Community
Health Survey in 2015 (CCHS-2015), and therefore no
understanding of beverage consumption in the immedi-
ate period leading up to the new tax [7]. Results from the
CCHS-2015 indicated Canadians consumed, on average,
more than 200mL of SSBs per day, with people in NL
exceeding the national average by about 15% [7]. There-
fore, the purpose of this study was to measure beverage
consumption among adults in NL, and to explore asso-
ciations between social and demographic characteristics
and beverage consumption patterns, prior to SSB tax
implementation.

Methods

Overview

This is a cross-sectional analysis of beverage consump-
tion patterns and sociodemographic characteristics
among adults ages 19 years and older residing in NL in
August 2022, prior to the implementation of a SSB tax
and related public outreach interventions on Septem-
ber 1, 2022. Two recruitment approaches were used to
recruit study participants and collect survey data. The
research team recruited a convenience sample (e.g. social
media advertising, direct email) and administered the
survey from Memorial University using an online sur-
vey and data collection software (QualtricsXM, Seattle,
WA, USA). The research team also used a commercial
research company (MQO Research, St. John’s, Canada) to
administer the same survey to an established consumer
research panel on their survey software platform. All
study participants provided informed consent prior to
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completing the online survey and upon completing the
survey, each participant was offered either a $10 e-gift
card or a equivalent honorarium from the commercial
consumer research company. Additional details on our
sampling strategy are available in the Supplement.

Demographic questionnaire

The demographic questionnaire captured information
about participants’ age (years), sex at birth (male/female),
gender (male, female, non-binary, prefer not to say),
education (some/all high school, some post-secondary,
Bachelor’s or more), employment status (currently vs. not
currently working), annual household income, children in
home (children under 18 years in home, children 18 years
and older in home, no children in home), race and eth-
nicity (White, Black, East/Southeast Asian, South Asian,
Latino/a, Middle Eastern, Indigenous Canadian, other),
food security status (secure, marginal, moderate, severe)
using the 18-item Household Food Security Survey Mod-
ule (HFSSM) in the Canadian Income Survey (CIS) and
the Canadian Community Health Survey (CCHS) [8, 9],
height, and weight.

We report sex assigned at birth because fewer than
1% of respondents indicated a gender identity differ-
ent than their sex. We categorized age in four categories
(<30, 30—44, 45-59, 60 +years) and dichotomized race
and ethnicity as White and non-White given extremely
low (1-3%) proportions of responses for all non-White
options. We categorized respondents’ poverty status as
either above or below $50,000/year, which is the mid-
point of the Statistics Canada 2022 Market Basket Mea-
sure thresholds for reference families in NL [10]. We
combined marginal, moderate, and severe food security
statuses to represent food insecure. Finally, we used self-
reported height and weight to calculate individual body
mass index (BMI, kg/m?) and categorized individuals as
overweight or obese (BMI>25 kg/m?) versus not over-
weight or obese (BMI < 25 kg/m?).

Beverage consumption

Study participants reported their beverage intake during
the past seven days using a validated, semi-quantitative
beverage frequency questionnaire [11]. The beverage fre-
quency questionnaire has been used extensively in sur-
vey-based research to evaluate food policies around the
world through the International Food Policy Study [12].
Participants reported how many times in the past week
they consumed each of the following beverages, respec-
tively: regular soda/pop, diet soda/pop, 100% fruit juice,
sweetened fruit drinks, low/no-calorie fruit drinks, tap
water, plain bottled water, flavoured/sweetened water,
low/no-calorie flavoured water, regular sports drinks,
low/no-calorie sports drinks, regular energy drinks, diet
energy drinks, unflavoured milk or milk alternatives,
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flavoured/sweetened milk or milk alternatives, cof-
fee, tea, specialty coffee drinks, sweetened smoothies/
shakes, and unsweetened smoothies/shakes. Then, for
each beverage respectively, participants selected the size
of the cup, mug, can, bottle, or carton that corresponded
to their usual intake amount, prompted by photographs
of beverage containers and sizes in milliliters [11]. We
calculated beverage consumption, in milliliters, during
the past seven days, multiplying the frequency and vol-
ume reported for each beverage [11]. When participants
reported less than the smallest size provided (i.e. less than
250 mL), we used a value of 50% of the volumes of the
lowest serving size option presented to the participants
[11]. Similarly, when participants reported consuming
more than the greatest size, we used a value of 125% of
the volume of the largest serving size option presented to
the participants [11, 13]. For interpretability, we created
four beverage categories and summed total intakes, in
liters, within these categories:

1. Taxable SSBs (subject to the NL SSB tax): regular
soda/pop, juice drinks, regular sports drinks, regular
energy drinks, flavoured/sweetened water.

2. Non-taxable (SSBs not subject to the NL SSB tax):
specialty coffee drinks, flavoured/sweetened milk,
sweetened smoothies/shakes.

3. Diet beverages (sweetened with non-nutritive
sweetener): diet soda/pop, diet flavoured water, diet
juice drinks, diet sports drinks, diet energy drinks.

4. Unsweetened beverages (no added sugar or non-
nutritive sweeteners): plain water, plain unflavoured
milk, 100% fruit juice.

Statistical analysis
A trained research assistant reviewed all new survey
entries daily to identify and remove duplicitous attempts
using strategies identified as the most effective by Storo-
zuk et al. (2020) [14]. Once the research team data and
commercial research panel data were combined, we
completed quality checks and reviewed the dataset for
beverage intakes that would be considered improbable
(e.g. excess of normal fluid intakes). We recoded bever-
age frequency variables as missing when the frequency of
beverage consumption per week was greater than 100, a
non-number (after hand-recoding write-in responses like
“twice per week”), when the total beverage volume con-
sumed per week exceeded 49 L, or when the total volume
of water exceeded 36 L [11]. All remaining values of 0
were considered valid and used to categorize individuals
as consumers (>0 beverages per week) and non-consum-
ers (0 beverages per week).

We compared the demographic composition of our
study sample to representative estimates of the con-
temporaneous adult population in NL using the 2021
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Canadian Census Public Use Micro File, the 2021 Cana-
dian Community Health Survey, and the 2021 Canadian
Income Survey. Then, we weighted each study partici-
pant based on the inverse of their predicted probability of
being selected into the study sample, thereby generating
a pseudo-population with distributions of demographic

Table 1 Demographic characteristics of study sample before
implementation of a sugar-sweetened beverage tax in
Newfoundland and Labrador (n=1233)

Characteristic Study Sample Repre-
Non-missing n (%) sentative
sample size, Estimates,
n (%)’ (%)?

Age group

19-29 years 1233 (100%) 237 (19.2%) 11.8%
30-44 years 308 (25.0%)  21.0%
45-59 years 397 (32.2%) 28.4%
60 +years 291 (23.6%) 38.7%

Sex assigned at birth

Female 1225(99.3%) 799 (65.2%) 51.6%

Male 426 (34.8%) 48.4%
Education

Some/all high school 1223 (100%) 193 (15.8%) 56.4%

Some post-secondary 541(44.2%)  27.0%

Bachelor's or more 489 (40.0%) 16.9%
Employment status

Currently working 1217 (99.5%) 715(58.7%)  47.1%

Not currently working 502 (41.3%) 52.9%
Poverty status®

Below poverty threshold 1117 (91.3%) 370(33.1%)  30.6%

Above poverty threshold 747 (66.9%) 69.4%

Food security status*

Food secure 1187 (96.3%) 728 (61.3%) 77.5%
Not food secure 459 (38.7%) 22.5%
Race/Ethnicity’
White 1215(99.3%) 1140 (93.8%) 90.4%
Non-white 75 (6.2%) 9.6%
Overweight/obesity
status®
Overweight/obese 1064 (87.0%) 757 (71.1%) 74.9%
Not overweight/obese 307 (28.9%) 25.1%

Total sample size within the specific measured characteristic without missing
data; proportion of total study sample n=1233

2Sources: 2021 Canadian Census (age, sex, education, employment, poverty
status, race/ethnicity); 2021 Canadian Income Survey (food security status); 2021
Canadian Community Health Survey (overweight/obesity status). Additional
notes on methodology are available in the supplement

3Based on self-reported annual income and Statistics Canada 2022 Market
Basket Measure thresholds for reference families in Newfoundland and
Labrador

“Calculated using Statistics Canada Household Food Security Survey Module;
food insecure includes marginal (9%), moderate (19%), and severe (12%) food
insecurity

5All self-reported non-white categories collapsed due to very small cell sizes;
include 2.3% Indigenous, 1.5% East/Southeast Asian, 1% Black, and < 1% each
South Asian, Latino/a, Middle Eastern, or those who reported “other”

Based on BMI calculated from self-reported height and weight; respondents
with BMI =25 kg/m? considered to have overweight or obesity
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characteristics similar to a representative sample of
adults in NL at the same time as our study [15-17]
(Supplement).

We summarized unweighted and weighted means and
standard deviations, frequencies, and proportions of all
demographic and beverage intake data. Then, we cal-
culated the frequency and proportion (unweighted and
weighted) of the study population who reported any
consumption within each beverage category, and the
weekly mean and standard deviation (unweighted and
weighted) of consumption within each beverage category
among those who reported any consumption. Finally, we
explore bivariate associations between sociodemographic
characteristics and beverage consumption in two parts:
first, within each sociodemographic variable, we ana-
lyzed associations in the prevalence of weekly consump-
tion (any versus none) for each beverage category using
weighted Pearson X’ tests; second, we analyzed mean
(95% CI) differences in the average weekly consumption,
in liters, of each beverage category, among those who
reported any consumption, using weighted Wilcoxon
rank-sum tests for sociodemographic variables with two
groups and weighted Kruskal-Wallis tests for those with
more than two groups. For all tests, we set an a priori
a=0.05 threshold for statistical significance. The results
from these tests are unadjusted and should be interpreted
cautiously and used for generating, rather than confirm-
ing, relevant hypotheses. We conducted all analyses
using R statistical software 4.2.2 (R Foundation for Sta-
tistical Computing, Vienna, Austria). We conducted two
sensitivity analyses. First, we excluded questions related
to coffee or tea made at home due to limited data on the
type or amount of sweetener individuals added to these
beverages. Excluding these beverages from our analyses
reduced the overall estimates of total weekly beverage
intake, but made no impact on any comparisons of bever-
age consumption by demographic characteristics (results
not shown). We further excluded 100% juice from the
“Unsweetened beverages” category and re-ran all analy-
ses, likewise noting limited impacts on any findings
(results not shown). We therefore exclude all questions
related to coffee or tea made at home, and retain 100%
juice within the “Unsweetened beverages” category.

Results

Sample characteristics

The study sample (n=1233) was 65.2% female, over half
(57.2%) were between 30 and 59 years old, and nearly
all (93.8%) were white (Table 1). Most (84.2%) had some
post-secondary or more education, and 58.7% were cur-
rently working. Two-thirds of the sample had annual
household income above the poverty threshold, 61.3%
were food secure, and most (71.7%) lived without chil-
dren in the home. The majority (71.1%) of the study
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population were classified as overweight or obesity. Our
study sample was overall younger and more educated,
with a higher proportion of females and people cur-
rently employed, compared to the general NL population.
Nearly half (48.3%) of the study sample was recruited
through the commercial panel.

Beverage consumption, overall

Study participants had the highest prevalence of weekly
consumption of unsweetened beverages (86.3%), and
the lowest prevalence of non-taxable SSB consumption
(weighted 23.2%) (Table 2). More than half (weighted
57.3%) consumed taxable SSBs weekly, and just under
half (weighted 47.7%) consumed diet beverages weekly.
Participants consumed on average approximately 9.1 L of
unsweetened beverages per week, the majority of which
came from plain water. The most-consumed taxable
SSB was regular pop, at a weighted mean (SD) 2.3 (3.5)
L/week; diet pop was the most-consumed diet beverage
at a mean (SD) 2.7 (4.4) L/week). The most-consumed
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non-taxable SSB was sugar-sweetened flavoured milk at a
weighted mean (SD) 1.2 (2.0) L/week.

Beverage consumption and demographic characteristics

The weekly prevalence of consuming taxable SSBs was
independently associated with age, education, employ-
ment, income, and food security (Table 3). Younger
(19-29 years) people had a 75.6% weighted prevalence
of weekly consumption of taxable SSBs, compared to
65.3%, 48.9%, and 43.9% among those ages 30—44, 45-59,
and 60+, respectively (p<0.001). People with fewer
years of education had a higher weighted prevalence of
weekly taxable SSB consumption (60.2% some/all high
school, 57.1% some post-secondary, 53.8% Bachelor’s or
more, p=0.003), as did those who were currently work-
ing (60.7% vs. 53.2% among those not working, p=0.008).
People living below the poverty threshold had a higher
weighted prevalence of weekly taxable SSB consumption
(62.8% vs. 55.1% living above, p=0.011), and those who
reported experienced food insecurity also had a higher

Table 2 Weekly beverage consumption among adults ages 19 years and older before implementation of a sugar-sweetened

beverage tax in Newfoundland and Labrador

Beverage

Proportion of study
sample who reported

Weighted
proportion’

Weekly consumption, liters, Weight-
among those who reported ed

any weekly consumption, any consumption, mean mean
n (%) (SD) (SD)'
Sugar-sweetened beverages subject to tax? 696 (56.4%) 57.3% 2.6 (3.4) 3.0 (4.0
Regular soda/pop 547 (47.2%) 49.6% 2130 23(3.5)
Sugar-sweetened juice drinks 226 (19.5%) 19.1% 09(1.2) 1.0014)
Sugar-sweetened sports drink 148 (12.8%) 14.1% 1401.4) 1.5(1.9)
Sugar-sweetened flavoured water 94 (8.1%) 8.2% 1.8(24) 2229
Sugar-sweetened energy drinks 67 (5.8%) 5.9% 1.5(1.9) 1.3(1.6)
Sugar-sweetened beverages not subject to tax® 286 (23.2%) 22.0% 1.3(1.9) 1.4(1.9)
Blended, sugar-sweetened coffee drink 157 (13.5%) 12.7% 1.0(94) 1.104)
Sugar-sweetened, flavoured milk 116 (10.0%) 10.5% 14(25) 1.2 (2.0)
Sugar-sweetened smoothies 69 (6.0%) 5.8% 1.0(1.3) 09(1.1)
Diet beverages® 606 (49.1%) 47.7% 3.1(3.8) 3.6 (5.1)
Diet soda/pop 471 (40.6%) 39.8% 25(3.5) 2.7 (44)
Diet, flavoured water 141 (12.2%) 11.2% 25(3.2) 34(5.0)
Diet juice drinks 100 (8.6%) 7.6% 1.0 (1.1) 1.0(1.2)
Diet sports drink 83 (7.2%) 6.9% 1.8(1.9) 1.8(1.9)
Diet energy drinks 47 (4.1%) 4.3% 15(1.5) 13(014)
Unsweetened beverages® 1096 (88.9%) 86.3% 9.2(7.4) 9.1 (8.1)
Plain water (tap) 791 (68.6%) 63.1% 8.6 (74) 84(7.8)
Plain water (bottle) 498 (43.0%) 44.0% 42 (46) 4.7 (6.0)
Plain, unflavoured milk (all fat types) 424 (36.6%) 36.2% 15(1.7) 1.624)
100% Fruit Juice 473 (40.8%) 41.9% 0.9 (1.1) 0.9(0.9)

TInverse probability weights calculated for each study participant using 2021 Canadian Census. See supplement for additional methodological details for calculating

these weights

2Includes ready-to-drink beverages and prepared dispensed beverages that contain added sugars (e.g. sugar, fructose, glucose, glucose-fructose, sucrose, honey,
molasses, syrups etc.), including sugar-sweetened soda/pop, fountain drinks, juice drinks, sweetened waters, sports drinks, energy drinks, iced teas, and lemonades.

Does not include beverages made at point-of-service

3Includes sweetened milks and point-of-service smoothies and blended coffee drinks made on site

“Includes all beverages containing non-nutritive (non-caloric) sweeteners and no caloric sweeteners

SIncludes all beverages with no added sugars or sweeteners and 100% fruit juice which contains free but not added sugars
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weighted prevalence of weekly taxable SSB consumption
(63.5% vs. 51.3% food secure, p <0.001).

In general, the weekly prevalence of consuming non-
taxable SSBs was inversely associated with age, higher
among females (23.9% vs. 18.7%, p=0.034), positively
associated with education (19.2% some/all high school,
18.9% some post-secondary, 29.2% Bachelor’s or more,
p=<0.001), and higher among those currently working
(25.0% vs. 18.1% not working, p=0.003) and those who
did not have overweight or obesity (25.3% vs. 18.6% with
overweight or obesity, p=0.014). The weekly prevalence
of consuming diet beverages was higher among females
(50.9% vs. 42.3%, p=0.003), those currently employed
(51.8% vs. 43.2% not currently employed, p=0.002),
those living above the poverty threshold (50.4% vs. 43.2%,
p=0.017), and lower among those without overweight
or obesity (32.4% vs. 52.4%, p <0.001). The weekly preva-
lence of consuming unsweetened beverages was indepen-
dently associated with all of our measured demographic
characteristics except for weight status, and was higher
among younger people, females, individuals with more
education, those working, individuals living above the
poverty threshold, and those with food security.

There were several differences in the weighted aver-
age volume of beverages consumed, among those who
reported any consumption (Table 4). Notably, there were
gradients of beverage intakes associated with education
level. Study participants with a Bachelor’s degree or more
consumed significantly more unsweetened beverages
(mean [95% CI]=9.9 [9.2-10.5] L/week) than was con-
sumed by those with some post-secondary education (9.2
[8.5, 9.8]) and those with some/all high school (7.7 [6.5—
8.8]) (p<0.001). Conversely, participants with a Bach-
elor’s degree or more consumed significantly less taxable
SSBs (1.8 [1.5-2.1]) than that consumed by those with
some post-secondary education (2.9 [2.5-3.3]) and those
with some or all high school (3.8 [3.0-4.6]) (»<0.001).
Individuals living below the poverty threshold consumed
a mean (95% CI) 3.6(2.9-4.4) L/week of taxable SSBs,
compared to 2.5 (2.1-2.9) L/week among those living
above the poverty threshold (p=0.022). Similarly, those
who reported having food security had a lower mean
(95% CI) intake of taxable SSBs (2.4 [2.0-2.8] L/week)
compared to that consumed by those who reported expe-
riencing food insecurity (3.5 [2.9-4.2] L/week, p <0.001).

Discussion

In this cross-sectional analysis, we described beverage
consumption patterns among weighted, non-probabil-
ity sample adults living in NL prior to the implementa-
tion of Canada’s first SSB tax. More than half of study
participants regularly consumed taxable SSBs, with an
average weekly intake of more than 3 L. We found a vari-
ety of independent, unadjusted associations between
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sociodemographic characteristics and the prevalence and
mean intake of taxable SSBs, non-taxable SSBs, unsweet-
ened beverages, and diet beverages.

Individuals with less education, those living below the
poverty threshold, and those experiencing food insecu-
rity had a higher prevalence of regularly consuming tax-
able SSBs. These characteristics were also associated with
decreased prevalence of consuming unsweetened bev-
erages weekly. In general, our findings align with prior
national studies of socioeconomic position (SEP) and
SSB consumption in Canada, which collectively dem-
onstrate that, on average, those with lower knowledge
and material resources consume more SSBs and fewer
unsweetened beverages [7, 18]. Researchers have pre-
viously observed this sociodemographic patterning of
beverage intake, and more broadly, of overall diet qual-
ity, with consistent evidence that individuals and com-
munities with lower SEP may have less healthy dietary
intake with subsequent increases in chronic health out-
comes [19, 20]. The mechanisms to explain this social
patterning of diet quality include neighbourhood char-
acteristics of the local food environment, like the avail-
ability (or lack thereof) of healthy foods and beverages
[21], and the overall cost of healthier versus less healthy
diets [22]. High density of corner or convenience stores
in NL and low access to full-service grocery stores or
supermarkets, particularly in rural areas, may contributes
to the increased consumption of SSBs among individu-
als with lower SEP [23]. There is some evidence to sug-
gest that healthier beverages are more expensive than less
healthy beverages in NL [24], and this may additionally
contribute to our observed social patterning of beverage
consumption; of particular note, many areas of NL were
under a boil water advisory during this baseline study
and this may further contribute to a decrease in water
consumption among those living in affected areas [25].
At the time of this research, upwards of 130 communi-
ties in NL had current boil water advisories, affecting an
estimated 83,350 people - approximately 15% of the prov-
ince’s population. In future research, we intend to assess
the contribution of living in these affected areas to the
likelihood of consuming SSBs, and how the SSB tax may
have differential impacts based on water quality issues.
There is emerging evidence that SSB taxes may be an
effective intervention to reduce health inequities by hav-
ing an outsize impact on the dietary quality of commu-
nities with lower socioeconomic status [26, 27]. Future
evaluations of Canada’s first SSB tax in NL should specifi-
cally focus on its potential to improve health equity.

The prevalence of SSB consumption in Canada was
estimated to be 56% by a national survey using the same
validated beverage frequency questionnaire in 2017,
which is consistent with our findings in NL [28]. The total
volume of SSBs among Canadian consumers was found
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Table 4 Unadjusted associations between select demographic characteristics and weekly beverage consumption (volume) among
adults ages 19 years and older who reported any consumption before implementation of a sugar-sweetened beverage tax in

Newfoundland and Labrador (n=1233)

Characteristic SSBs subject to thetax!  SSBs not subject tothe Diet beverages® Unsweetened
tax? beverages*
Wt. mean p® Wt. mean p® Wt. mean p® Wt. mean pe
(95% CI)° (95% CI)° (95% CI)° (95% CI)°
Age group
19-29 years 0(23,3.8) 0.007 0(0.7,1.2) 0383 8(22,34) 0.009 .2(8.1,104) 0.678
30-44 years 6(2.8,44) 7 (1. 2 23) 7(2.9,4.5) .1(7.9,10.2)
45-59 years 0(23,3.6) 9 (0.5, 33) 6(2.8,4.4) .0(8.1,9.9)
60 +years 8(14,23) 2(0.8,1.7) 3(1.8,28) 1(7.2,90)
Sex assigned at birth
Female 28(24,33) 0.215 15(1.0,2.1) 0.440 3.0(26,34) 0.150 9.2 (86,9.9) 0.084
Male 3.2(26,39) 1.3(1.0,1.6) 35(28,43) 83(7.5,9.1)
Education
Some/all high school 3.8(3.0,4.6) <0.001 1.9(0.8,3.0) 0.759 3.50(2.7,43) 0.262 7.7 (6.5,88) <0.001
Some post-secondary 29(25,33) 14(1.0,1.8) 3.0(6,34) 9.2(85,9.8)
Bachelor's or more 1.8(1.52.1) 12010, 14) 3.0(25,3.5) 9.9(9.2,10.5)
Employment status
Currently working 2.8(24,32) 0577 1.3(1.0,1.6) 0333 34(3.0,38) 0.002 89(8.2,9.6) 0978
Not currently working 3.1(24,38) 1.7(0.7,2.7) 29(22,36) 8.7 (8.0,9.5)
Poverty status’
Below poverty threshold 3.6(29,44) 0.022 2.0(1.0,3.0) 0.010 33(25,42) 0.488 79(7.0,88) 0.001
Above poverty threshold 25(2.1,29) 1.1(09,1.3) 3.2(28,3.5) 9.3(8.7,10.0)
Food security status®
Food secure 24(20,28) <0.001 14(0.8,2.1) 0.402 3.1(26,3.5) 0.330 9.1(84,9.8) 0427
Not food secure 35(29,4.2) 15(1.1,19) 34(28,39) 8.7(79,9.5)
Overweight/obesity status’
Overweight/obese 3.1(26,3.6) 0.668 15(1.2,19) 0.426 34(29,39) 0.006 89(8.3,9.5) 0452
Not overweight/obese 29(22,35) 1.7(05,29) 22(1.7,26) 8.6(7.6,96)

'Includes ready-to-drink beverages and prepared dispensed beverages that contain added sugars (e.g. sugar, fructose, glucose, glucose-fructose, sucrose, honey,
molasses, syrups etc.), including sugar-sweetened soda/pop, fountain drinks, juice drinks, sweetened waters, sports drinks, energy drinks, iced teas, and lemonades.

Does not include beverages made at point-of-service

2Includes sweetened milks and point-of-service smoothies and blended coffee drinks made on site

3Includes all beverages containing non-nutritive (non-caloric) sweeteners and no caloric sweeteners

“Includes all beverages with no added sugars or sweeteners and 100% fruit juice which contains free but not added sugars

*Inverse probability weights calculated for each study participant using 2021 Canadian Census. See supplement for additional methodological details for calculating

these weights

5Unadjusted p-value from weighted Wilcoxon rank-sum test (for variables with two groups) or Kruskal-Wallis tests (for those with > 2 groups)

’Based on self-reported annual income and Statistics Canada 2022 Market Basket Measure thresholds for reference families in Newfoundland and Labrador

8Calculated using Statistics Canada Household Food Security Survey Module; food insecure includes marginal (9%), moderate (19%), and severe (12%) food insecurity

Based on BMI calculated from self-reported height and weight; respondents with BMI =25 kg/m? considered to have overweight or obesity

to be lower by Vanderlee and coauthors (2.2 L) than our
study in NL (3.0 L) which likely reflect the higher intakes
of SSB in NL compared to Canada [7, 28]. Notably, our
results and those of Vanderlee and colleagues [28] are
more closely aligned than estimates of mean beverage
intake among Canadians using data from the CCHS-
2015 [7]. This is due to two main methodological differ-
ences between our study and the Vanderlee et al. study
[28] compared to the Jones et al. analysis of CCHS-
2015 beverage intake [7]: first, CCHS collects intake
data using a 24-hour recall and therefore corresponds
to usual daily intake, whereas the Beverage Frequency

Questionnaire measures intake across a 7-day period and
therefore corresponds to usual weekly intake. Interpolat-
ing weekly intake from a 24-hour recall may not be valid
when assessing episodically consumed beverages like
SSBs. Furthermore, the CCHS-2015 analysis included all
respondents (including those with values of 0) and there-
fore corresponds to a population-average intake, whereas
our analysis of mean intake is limited to those with any
consumption (>0) and corresponds to the average among
consumers.

We categorized SSBs in this study as either taxable or
non-taxable, since the NL policy covers some but not
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all SSBs. For example, the World Health Organization
defines any beverage with free or added sugars as an SSB,
including 100% fruit juice and sweetened milks [1], but
the NL policy does not tax these beverages. On aver-
age, study participants consumed about 1.5 L per week
of non-taxable SSBs including sweetened milks, blended
coffee drinks, and blended smoothies, representing a
likely high source of free or added sugars in the diet of
NL residents. This baseline understanding of non-tax-
able SSB consumption is an important contribution to
the literature as it may inform future changes to the SSB
tax legislation that may capture a broader array of less
healthy beverages. Globally, most SSB taxes do not apply
to these beverages [4], and this may be for several rea-
sons: first, consumption of sweetened milks may have a
modest association with increased adiposity and weight
gain, but may also contribute to consumption of vitamin
D and calcium (and other micronutrients depending on
fortification policies in different jurisdictions), which
are both public health nutrients of interest [29]. Second,
SSBs prepared at point-of-purchase (e.g. smoothies, spe-
cialty coffees) may vary widely in their added sugar con-
tent, representing a potential challenge in applying taxes
at points of purchase [4], and there is some experimental
evidence to suggest that consumption of these beverages
increase when they are not targeted by taxes [30]. In this
study, consumption of specialty coffees and smoothies
was relatively low, compared to the SSBs targeted by the
tax. Still, it is critical to monitor substitution effects that
may occur when consumers shift their purchasing from
taxed to non-taxed SSBs [31, 32].

One emerging area of SSB tax evaluation is the poten-
tial impact of consumers substituting taxed SSBs for bev-
erages with non-nutritive sweeteners (“diet” drinks) [33].
The negative health impacts of SSB consumption are in
part mediated by increased caloric intake (overconsump-
tion) and therefore this substitution may have short-term
benefits for individuals at higher risk for metabolic dis-
order, including those with overweight and obesity or
type 2 diabetes [34]. In one recent randomized controlled
trial, adults with overweight or obesity enrolled in a
weight-loss program had similar weight loss when substi-
tuting SSBs for diet drinks or water [35], but there is evi-
dence from prospective cohort studies that diet beverage
consumption during childhood or adolescence increases
risks of overall and central adiposity [36, 37]. Our study
was limited to adults, and those with overweight or obe-
sity had a higher weekly prevalence and consumption of
diet beverages compared to those without overweight
or obesity. Future research should focus on substitution
effects, particularly within children and adolescents.

Our findings are the first to describe beverage con-
sumption in NL prior to the implementation of the SSB
tax, and provide a necessary baseline understanding for
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future estimations of how the tax differentially impacts
those living in the province. Collecting beverage con-
sumption data prior to the implementation of the tax
and examining social patterns of this consumption is a
key step to elucidate potential unintended consequences
of the policy and examine its potential to impact dietary
health inequalities [26]. For example, our findings collec-
tively suggest an inverse relation between socioeconomic
position and taxable SSB consumption in NL, which may
lead to a greater reduction of SSB consumption among
individuals who are already disproportionately impacted
by dietary health inequalities. We also measured non-
taxable SSBs, diet, and unsweetened beverages in the
pre-implementation period to allow for an examina-
tion of post-tax substitution effects. However, our find-
ings should be interpreted cautiously within the context
of several limitations. First, our convenience sampling
strategy may introduce self-selection bias: individuals
with strong opinions about the forthcoming (at the time
of the survey participation) SSB tax in NL or those with
a greater interest in diet or health may have been more
likely to choose to participate. Further, the online nature
of the survey may have reduced participation from cer-
tain groups with poor access to the internet or data, or
challenges accessing or using electronics. Our use of
inverse-probability weighting to adjust our sample to
more closely reflect a generalizable NL population likely
reduces many of these biases. Second, we present unad-
justed associations between sociodemographic character-
istics and beverage consumption to generate hypotheses,
and do not consider our findings confirmatory of any a
priori hypothesis. We used the NL reference family (4
members) as our threshold for determining poverty sta-
tus, which may not accurately represent the households
of all members in our study. Still, examining these unad-
justed associations in the period immediately preceding
tax implementation is critical to the design of post-tax
evaluations, specifically when considering potential effect
measure modifiers of the tax effect. Finally, the data we
collected in this study does not assess the level of under-
standing or adherence of the participants to the Canada
Food Guide (CFG-2019) recommendation for water as
the drink of choice for Canadians or the Government of
NL “Rethink Your Drink” education program. The CFG-
2019 does not promote the consumption of any bever-
age other than water and these recommendations were
in existence for 3 years prior to our study. The “Rethink
Your Drink” education program was released at the same
time the tax was implemented with very little aware-
ness prior to its launch. Therefore, the impact of these
positive nutrition education programs on beverage selec-
tion is also a contributing factor to individual beverage
choice that is not discernible from the impact of the SSB
tax as behavior modifying tool. However, our data were
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collected prior to this communication campaign. Future
research should make use of both dietary intake data as
well as available retail sales data to evaluate changes to
individual and population-level beverage intake after the
tax.

Conclusions

The prevalence of sugar-sweetened beverage consump-
tion in NL prior to the implementation of Canada’s first
SSB tax was high, with 57.3% of adults reporting weekly
consumption of taxable beverages (soda/pop, juice
drinks, sweetened waters, sports drinks, energy drinks)
and 22.0% reporting weekly consumption of non-taxable
(flavoured milks, specialty coffee drinks, smoothies) bev-
erages. There were sociodemographic differences in the
prevalence and average consumption of these beverages,
with a higher consumption of taxable beverages among
young adults, individuals with high school education
or less, and those living below the poverty threshold or
experiencing food insecurity. Post-tax evaluations of this
policy should consider the social patterning of beverage
consumption prior to implementation when measuring
potential impacts on health inequalities, as well as poten-
tial unintended consequences of beverage substitutions
towards non-taxed SSBs.

Abbreviations
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Acknowledgements
The authors wish to acknowledge Kierra Dooley, MPH, BSc, for her assistance
with data preparation and planning throughout this study.

Author contributions

D.A.Z.: Methodology, Formal analysis, Writing— Original draft preparation;
R.P: Conceptualization, Methodology, Funding acquisition, Supervision,
Project administration, Writing— Review & Editing; Y.Y.: Conceptualization and
Methodology, Writing— Review & Editing; J O'D.: Data collection, Preliminary
analysis, Writing— Review & Editing Methodology; S.V.H.: Conceptualization,
Methodology, Funding acquisition, Supervision, Project administration,
Writing— Review & Editing.

Funding

This study was funded by the Canadian Cancer Society (#707239) and
Canadian Institutes of Health Research— Institute of Cancer Research (#181053)
and Memorial University. DAZ is partially funded by the Canadian Institutes of
Health Research and Banting and Best Diabetes Centre.

Data availability

The datasets generated and/or analysed during the current study are not
currently publicly available due to data privacy concerns. Requests for
access to data can be made directly to the corresponding authors and will
be evaluated on a case-by-case basis until the final data set is archived in a
repository.

Page 10 of 11

Declarations

Ethics approval and consent to participate

This study protocol was reviewed and approved by the Interdisciplinary
Committee on Ethics in Human Research at Memorial University (ICEHR
Number 20222081-SC).

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'Department of Nutritional Sciences, University of Toronto Temerty
Faculty of Medicine, Toronto, ON, Canada

“Division of Population Health and Applied Health Sciences, Faculty of
Medicine, Memorial University, St. John's, NL, Canada

3Departmem of Biochemistry, Faculty of Science, Memorial University, St.
John's, NL, Canada

Received: 19 June 2024 / Accepted: 21 March 2025
Published online: 31 March 2025

References

1. World Health Organization. Guideline: sugars intake for adults and children.
Geneva: World Health Organization. 2015.

2. LiuS,Munasinghe LL, Ohinmaa A, Veugelers PJ. Added, free and total sugar
content and consumption of foods and beverages in Canada. Health Rep.
2020;31(10):14-24. https://doi.org/10.25318/82-003-x202001000002-eng

3. Langlois K, Garriguet D, Gonzalez A, Sinclair S, Colapinto CK. Change in total
sugars consumption among Canadian children and adults. Health Rep.
2019;30(1):10-9. PMID: 30649778.

4. World Health Organization. Global report on the use of sugar-sweetened
beverage taxes, 2023. Geneva: World Health Organization; 2023.

5. Information Circular: Sugar Sweetened Beverage Tax Information Circular
(RAA-SSB updated 2023-01-03). Government of Newfoundland and Labrador.
2022. Available at https://www.gov.nl.ca/fin/files/Information-Circular-Sugar
-Sweetened-Beverage-Tax-Dec-2022.pdf

6. Krieger J, Bleich SN, Scarmo S, Ng SW. Sugar-Sweetened beverage reduction
policies: progress and promise. Annu Rev Public Health. 2021;42:439-61. http
s;//doi.org/10.1146/annurev-publhealth-090419-103005

7. Jones AC, Kirkpatrick SI, Hammond D. Beverage consumption and energy
intake among Canadians: analyses of 2004 and 2015 National dietary intake
data. Nutr J. 2019;18(1):60. https://doi.org/10.1186/512937-019-0488-5

8. Bickel G, Nord M, Price C, Hamilton W, Cook J. March,. Guide to Measuring
Household Food Security, Revised. U.S. Department of Agriculture, Food and
Nutrition Service, Washington, DC. 2000.

9. Canadian Community Health Survey - Reference Guide to Understanding
and Using the Data. Health Canada. 2017. Available at https://www.canada.ca
/content/dam/hc-sc/documents/services/food-nutrition/food-nutrition-surv
eillance/ReferenceGuide2015CCHS-Nutr_Eng_Final_06192017.pdf

10. Individual Market Basket Measure poverty status by demographic and
economic family characteristics of persons. Tables 98-10-0112-01 Statistics
Canada. 2022. Available at https://www150.statcan.gc.ca/t1/tbl1/en/tv.action
pid=9810011201

11. Vanderlee L, Reid JL, White CM, Hobin EP, Acton RB, Jones AC, O'Neill M,
Kirkpatrick SI, Hammond D. Evaluation of the online beverage frequency
questionnaire (BFQ). Nutr J. 2018;17(1):73. https://doi.org/10.1186/512937-01
8-0380-8

12. Hammond D, White CM, Rynard VL, Vanderlee L. International Food Policy
Study: Technical Report- 2018 Survey (Wave 2). University of Waterloo. Febru-
ary 2024. Available at http://www.foodpolicystudy.com/methods.

13.  International Food Policy Study (IFPS). Beverage Frequency Questionnaire—
Data cleaning summary. Available upon request from IFPS study team. 2021.

14.  Storozuk A, Ashley M, Delage V, Maloney EA. Got bots? Practical recommen-
dations to protect online survey data from bot attacks. Quant Meth Psych.
2020;16(5):472-81.

15.  Valliant R. Comparing alternatives for Estimation from nonprobability
samples. J Surv Stat Methodol. 2020;8(2):231-63.


https://doi.org/10.25318/82-003-x202001000002-eng
https://www.gov.nl.ca/fin/files/Information-Circular-Sugar-Sweetened-Beverage-Tax-Dec-2022.pdf
https://www.gov.nl.ca/fin/files/Information-Circular-Sugar-Sweetened-Beverage-Tax-Dec-2022.pdf
https://doi.org/10.1146/annurev-publhealth-090419-103005
https://doi.org/10.1146/annurev-publhealth-090419-103005
https://doi.org/10.1186/s12937-019-0488-5
https://www.canada.ca/content/dam/hc-sc/documents/services/food-nutrition/food-nutrition-surveillance/ReferenceGuide2015CCHS-Nutr_Eng_Final_06192017.pdf
https://www.canada.ca/content/dam/hc-sc/documents/services/food-nutrition/food-nutrition-surveillance/ReferenceGuide2015CCHS-Nutr_Eng_Final_06192017.pdf
https://www.canada.ca/content/dam/hc-sc/documents/services/food-nutrition/food-nutrition-surveillance/ReferenceGuide2015CCHS-Nutr_Eng_Final_06192017.pdf
https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=9810011201
https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=9810011201
https://doi.org/10.1186/s12937-018-0380-8
https://doi.org/10.1186/s12937-018-0380-8
http://www.foodpolicystudy.com/methods

Zaltz et al. BMC Public Health

20.

22.

23.

24,

25.

26.

(2025) 25:1226

Beaumont J, Bosa K, Brennan A, Charlebois J, Chu K. Handling nonprobability
samples through inverse probability weighting with an application to statis-
tics Canada’s crowdsourcing data. Survey Methodology, Statistique Canada,
no.12-001-X au catalogue, vol. 50, no. 1 http://www.statcan.gc.ca/pub/12-00
1-x/2024001/article/00004-eng.htm

Ridgeway G, Kovalchik SA, Griffin BA, Kabeto MU. Propensity score analysis
with survey weighted data. J Causal Inference. 2015;3(2):237-49.

Warren C, Hobin E, Manuel DG, Anderson LN, Hammond D, Jessri M, Arcand
J, LAbbé M, Li Y, Rosella LC, Manson H, Smith BT. Socioeconomic position and
consumption of sugary drinks, sugar-sweetened beverages and 100% juice
among Canadians: a cross-sectional analysis of the 2015 Canadian commu-
nity health Survey-Nutrition. Can J Public Health. 2022;113(3):341-62. https://
doi.org/10.17269/541997-021-00602-8. Epub 2022 Feb 9.

Darmon N, Drewnowski A. Does social class predict diet quality? Am J Clin
Nutr. 2008;87(5):1107-17. https://doi.org/10.1093/ajcn/87.5.1107

Olstad DL, Nejatinamini S, Victorino C, Kirkpatrick SI, Minaker LM, McLaren L.
Socioeconomic inequities in diet quality among a nationally representative
sample of adults living in Canada: an analysis of trends between 2004 and
2015. Am J Clin Nutr. 2021;114(5):1814-29. https://doi.org/10.1093/ajcn/ngab
249

Mclnerney M, Csizmadi |, Friedenreich CM, Uribe FA, Nettel-Aguirre A,
McLaren L, Potestio M, Sandalack B, McCormack GR. Associations between
the neighbourhood food environment, neighbourhood socioeconomic sta-
tus, and diet quality: an observational study. BMC Public Health. 2016;16:984.
https://doi.org/10.1186/512889-016-3631-7

Monsivais P, Aggarwal A, Drewnowski A. Are socio-economic disparities

in diet quality explained by diet cost? J Epidemiol Community Health.
2012,66(6):530-5. https://doi.org/10.1136/jech.2010.122333

Mah CL, Pomeroy S, Knox B, Rynard V, Caravan M, Burgess L, Harris R, Minaker
L. An assessment of the rural consumer food environment in Newfoundland
and Labrador, Canada. J Hunger Environ Nutr. 2018;14(4):490-510. https://doi
.0rg/10.1080/19320248.2018.1465000

Mah CL, Taylor N. Store patterns of availability and price of food and beverage
products across a rural region of Newfoundland and Labrador. Can J Public
Health. 2020;111(2):247-56. https://doi.org/10.17269/541997-019-00260-x
Boil Water Advisories. Government of Newfoundland and Labrador. 2024.
Available at https://www.gov.nl.ca/ecc/waterres/drinkingwater/advisories/
Alvarado M, Adams J, Penney T, Murphy MM, Abdool Karim S, Egan N, et al.

A systematic scoping review evaluating sugar-sweetened beverage taxation
from a systems perspective. Nat Food. 2023;4(11):986-95.

27.

28.

29.

30.

31.

32

33.

34.

35.

36.

37.

Page 11 of 11

Nina Trivedy R, Steven C, David P, Harry R, Stephen JS, Richard DS, et al.
Changes in household purchasing of soft drinks following the UK soft drinks
industry levy by household income and composition: controlled interrupted
time series analysis. March 2014 to November 2019. BMJ Nutrition, Preven-
tion & Health. 2025;000981.

Vanderlee L, White CM, Kirkpatrick SI, Rynard VL, Jauregui A, Adams J, et al.
Nonalcoholic and alcoholic beverage intakes by adults across 5 upper-mid-
dle-and high-income countries. J Nutr. 2021;151(1):140-51.

Patel Al, Moghadam SD, Freedman M, Hazari A, Fang M-L, Allen IE. The
association of flavored milk consumption with milk and energy intake, and
obesity: A systematic review. Prev Med. 2018;111:151-62.

Waterlander WE, Mhurchu CN, Steenhuis IH. Effects of a price increase on pur-
chases of sugar sweetened beverages. Results from a randomized controlled
trial. Appetite. 2014,78:32-9.

Fletcher J, Frisvold D, Tefft N. Substitution patterns can limit the effects of
sugar-sweetened beverage taxes on obesity. Prev Chronic Dis. 2013;10.
Andreyeva T, Marple K, Marinello S, Moore TE, Powell LM. Outcomes following
taxation of sugar-sweetened beverages: a systematic review and meta-
analysis. JAMA Netw Open. 2022,5(6):€2215276-¢.

Popkin BM, Ng SW. Sugar-sweetened beverage taxes: lessons to date and the
future of taxation. PLoS Med. 2021;18(1):21003412.

McGlynn ND, Khan TA, Wang L, Zhang R, Chiavaroli L, Au-Yeung F, et al.
Association of low-and no-calorie sweetened beverages as a replacement for
sugar-sweetened beverages with body weight and cardiometabolic risk: a
systematic review and meta-analysis. JAMA Netw Open. 2022;5(3):222092-e.
Harrold JA, Hill S, Radu C, Thomas P, Thorp P, Hardman CA, et al. Non-nutritive
sweetened beverages versus water after a 52-week weight management
programme: a randomised controlled trial. Int J Obes. 2024;48(1):83-93.
Zhang J, LiY, Li F, He M, Li J, Zhang S, et al. Association between sugar-free
beverage intake and childhood obesity among Chinese children and adoles-
cents. Pediatr Obes. 2024;19(3):¢13096.

Rios-Leyvraz M, Montez J, Organization WH. Health effects of the use of non-
sugar sweeteners: a systematic review and meta-analysis. 2022.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


http://www.statcan.gc.ca/pub/12-001-x/2024001/article/00004-eng.htm
http://www.statcan.gc.ca/pub/12-001-x/2024001/article/00004-eng.htm
https://doi.org/10.17269/s41997-021-00602-8
https://doi.org/10.17269/s41997-021-00602-8
https://doi.org/10.1093/ajcn/87.5.1107
https://doi.org/10.1093/ajcn/nqab249
https://doi.org/10.1093/ajcn/nqab249
https://doi.org/10.1186/s12889-016-3631-7
https://doi.org/10.1186/s12889-016-3631-7
https://doi.org/10.1136/jech.2010.122333
https://doi.org/10.1080/19320248.2018.1465000
https://doi.org/10.1080/19320248.2018.1465000
https://doi.org/10.17269/s41997-019-00260-x
https://www.gov.nl.ca/ecc/waterres/drinkingwater/advisories/

	﻿Beverage consumption among adults in Newfoundland and Labrador, Canada prior to the implementation of a sugar-sweetened beverage tax
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Overview
	﻿Demographic questionnaire
	﻿Beverage consumption
	﻿Statistical analysis

	﻿Results
	﻿Sample characteristics
	﻿Beverage consumption, overall
	﻿Beverage consumption and demographic characteristics

	﻿Discussion
	﻿Conclusions
	﻿References


