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Abstract
Unhealthy eating behaviour and excess body weight have been related to sedentary behaviour, particularly screen time, in adolescents; however, little
is known about their associations with the use of social networking sites (SNS). We investigated the associations between time spent using SNS and
unhealthy eating behaviours (including breakfast skipping, consumption of sugar-sweetened beverages (SSB) and energy drinks) and body weight in
adolescents. Data on 9858 students (mean age: 15·2 (SD 1·9) years) in grades 7 through 12 were derived from the 2013 cycle of the Ontario Student
Drug Use and Health Survey – a cross-sectional school-based survey of middle and high school students. The majority (81·5%) of students reported
daily use of SNS and an additional 10·7% reported using them on an irregular basis. Multivariate logistic regression analyses revealed that the use of
SNS was associated with increased odds of skipping breakfast (Ptrend<0·01) and consuming SSB (Ptrend<0·01) and energy drinks (Ptrend<0·01) in a
dose–response manner with adjustments for age, sex, ethnicity, socio-economic status, tobacco, alcohol and cannabis use as well as BMI. However,
there was no evidence of a significant association between use of SNS and BMI before or after adjusting for all the covariates and unhealthy eating
behaviours. In conclusion, our results suggest associations between the use of SNS and unhealthy eating behaviours among youth. Given the
popularity of SNS, more efforts are needed to better understand the impact of social networks on eating behaviours and risk of excess weight.
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Adolescence is a time when healthy behaviours are being learnt
and adopted(1). Eating well, being active and feeling good
about oneself are important for increasing quality of life and
physical function. These behaviours are also essential for the
development and learning of adolescents. Unhealthy eating
behaviours such as breakfast skipping and consumption of
sugar-sweetened beverages (SSB) have been associated with
obesity and other chronic diseases(2–6); however, the evidence
is much stronger for SSB. The prevalence of childhood obesity
has reached epidemic levels, and Canada has been shown to
have one of the highest prevalence of obesity in children and
adolescents in the world(7). This is a public health concern
because obesity during childhood significantly increases the
likelihood of obesity during adulthood, a host of illnesses and
premature mortality(8,9).
Although the causes of childhood obesity remain unclear,

it is well established that factors that contribute to childhood
obesity include those that increase energy intake and decrease
expenditure – for example, sedentary activities such as watching

television or playing video games are well known to impact
energy expenditure, but also lead to poor eating habits and
increase energy intake(10–12). Consumption of SSB has also been
associated with higher body weight and risk of obesity because of
the added sugar, low satiety and incomplete compensation for
total energy(13). Several studies have also indicated that youth
who skip breakfast are at increased risk of weight gain(2,14).
Although the mechanisms by which breakfast skipping
contributes to the development of obesity is unclear, several
potential mechanisms have been suggested, including decreased
energy expenditure, increased daily total energy intake and
increased energy storage(2,15,16). To help reduce the high
prevalence of obesity among youth, novel research studies are
desired to identify possible innovative ways of promoting healthy
behaviours and lifestyle in this population.

Social networking sites (SNS) such as Facebook, Twitter and
MySpace may be good places to reach and engage youth with
healthy eating and active living messages. Research has shown
that sedentary activity, particularly screen time, is associated
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with obesity and unhealthy eating behaviours such as con-
sumption of SSB and energy drinks among adolescents(17,18)

and adults(19). However, to our knowledge, the link between
the use of SNS and these health-compromising behaviours is
largely unknown.
SNS are web-based platforms that allow individuals to create

their own personal profile and build a network of connections
with other users(20). At the same time, SNS are now being used
as a tool for delivering healthcare programmes and services,
education, research, intervention and even treatment(21–25). SNS
have enormous mass appeal and have become omnipresent in
the daily life of many adolescents. With more than one billion
Facebook users worldwide, it is important to examine how this
sedentary activity may impact upon eating behaviours and body
weight. Results will help identify whether these web-based
platforms provide an opportunity to enhance ongoing efforts to
promote healthy eating and active living in youth.
The purpose of this study was to investigate the association

between time spent using SNS and unhealthy eating behaviours
including breakfast skipping, consumption of SSB and energy
drinks, and body weight among adolescents. More specifically,
this study addresses questions of whether the use of SNS is
related to unhealthy eating behaviours, overweight and obesity,
and whether there is a dose–response relationship between
time spent using SNS and each of these outcomes.

Methods

Sample

Data for this study were derived from the 2013 cycle of the
Ontario Student Drug Use and Health Survey (OSDUHS) – a
biennial province-wide survey of 7th to 12th grade students(26).
The OSDUHS began in 1977 and is the longest ongoing school
study of adolescents in Canada. The survey, which uses a
two-stage cluster design (school, class), monitors substance use,
mental health, physical health, gambling and risk behaviour.
The total sample in 2013 was 10 272 students from forty-two
school boards, 198 schools and 671 classrooms. The survey had
a student participation or response rate of 63 %. Absenteeism
(11 %) and unreturned forms or lack of parental consent (26 %)
were the main reasons for non-participation among students(26).
The survey was conducted according to the guidelines laid
down by the Declaration of Helsinki, and all the procedures
involving human subjects were approved by the Research
Ethics Board of the Centre for Addiction and Mental Health, and
York University, as well as existing research review committees
of the participating school boards. All the participants provided
their own assent in addition to parental signed consent.

Measures

Outcome measures
Skipping breakfast. Breakfast consumption was assessed with a
question that asked students on how many of the last 5 school
days they had had breakfast, either at home, on the way to school
or at school before classes (more than a glass of milk or fruit
juice). The response options were as follows: none, 1–2, 3–4 and

all 5 d. A dichotomous variable was created to reflect regular
breakfast consumers as those students who ate breakfast on all 5 d
(coded 0) and irregular breakfast consumers as those who ate
breakfast less frequently (coded 1)(27).

Sugar-sweetened beverages consumption. Students were
asked how often they drank a can, bottle or glass of pop (such as
regular Coke, Pepsi, Sprite, etc.), sport drinks (such as Gatorade) or
pre-sweetened tea or coffee (such as Iced Tea or Frappuccino). SSB
do not include diet pop, 100% fruit juice or plain water. Response
categories referred to consumption in the last 7 d (differentiating
between 1, 2–4, 5–6 times, once each day and more than once each
day) and no consumption in the last 7 d. A dichotomous measure
was constructed to represent consumption (coded 1) and non-
consumption (coded 0) of SSB in the last 7 d for analysis.

Energy drink consumption. Energy drink consumption was
determined from a question that asked students how often they
drank ‘a can of a high-energy caffeine drink, such as Redbull,
Rockstar, Full Throttle, Monster, etc.’. Response categories
referred to consumption in the last 7 d (differentiating between
1, 2–4, 5–6 times, once each day and more than once each day);
no consumption in the last 7 d, but some consumption in the
last 12 months; and no consumption in the last 7 d or in the last
12 months. A dichotomous measure was constructed to repre-
sent consumption (coded 1) and non-consumption (coded 0) of
energy drinks in the last 12 months, as recently reported(28).

BMI. Based on self-reported height and weight, BMI was
calculated as weight divided by the square of height (kg/m2).
Obesity and overweight were defined using the WHO’s
sex- and age-specific BMI cut-off points established for children
and youth(29). Categories included ‘overweight or obese’ (coded 1)
and ‘normal’, including for our study both the normal and the
underweight categories (coded 0).

Explanatory variable
Use of social networking sites. Students were asked how many
hours a day they usually spend on social media websites such
as Facebook, Twitter, Instagram, MySpace, either posting or
browsing. Response options referred to daily use (<1, about 1,
2, 3–4, 5–6 and ≥7 h/d); use, but not daily; use the internet, but
never visit SNS; and do not use the internet. The use of
SNS was treated as a dummy variable contrasting seven
groups including ‘non-users’, ‘visit these websites, but not
daily’, ‘<1 h/d’, ‘about 1 h/d’, ‘2 h/d’, ‘3–4 h/d’ and ‘≥ 5 h/d’.

Covariates
Covariates included demographics, subjective socio-economic
status (SES), parental education level and substance use.
Demographics included age (measured in years), sex (females
coded 1) and ethnicity. Ethnicity was assessed using responses
to a question asking students to select one or more categories
that best described their ethnic background. The categories
listed were similar to those used in the 2006 Canadian
Census(30). Students who selected only one ethnic background
were grouped into five categories including white (coded 0),
black (coded 1), East or Southeast Asian (coded 2), South Asian
(coded 3) and other (coded 4). Students who selected multiple
ethnic backgrounds were coded as other.
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Subjective SES was measured using the youth version of
the MacArthur Scale of Subjective Social Status(31). Minor
modifications were made to the youth scale to assess the
family’s place within society. The question was presented with a
drawing of a ladder with ten rungs that was described as
follows: ‘Imagine this ladder below shows how Canadian
society is set up. At the top of the ladder are people who are the
“best off” – they have the most money, the most education, and
the jobs that bring the most respect. At the bottom are the
people who are “worst off” – they have the least money, little
education, no job or jobs that no one wants. Now think about
your family. Please check off the numbered box that best shows
where you think your family would be on this ladder’.
A dichotomous measure was constructed to represent low
(<7; coded 0) and high (≥7; coded 1) subjective SES, where low
scores represent those below the mean.
Parental education was measured using the following items:

‘How far did your father go in school?’ and ‘How far did your
mother go in school?’. Response options referred to attended or
graduated high school, college or university and did not attend
high school. Parental education was coded (from 8 to 16 years)
as the higher available response if the mother’s and father’s
education levels differed. The sample mean (13·8 years) was
used when neither parental education level was available
(n 205)(32,33).
Alcohol, tobacco and cannabis use were assessed with the

following three questions: ‘In the last 12 months, how often did
you drink alcohol (liquor, wine, beer, coolers)?’, ‘In the last
12 months, how often did you smoke cigarettes?’ and ‘In the last
12 months, how often did you use cannabis (e.g. ‘marijuana’)?’.
Responses were re-coded to create binary measures of the three
substances: ‘any use’ (coded 1) or ‘did not use’ (coded 0).

Statistical analysis

All the statistical analyses were completed on weighted data
using Stata 13.0 (StataCorp LP) and accounted for the complex
sample design of the 2013 OSDUHS. Five respondents who
were older than 19 years of age were excluded from the present
study. Missing data were handled through list-wise deletion for
all the variables except for parental education and BMI,
reducing the sample size from 10 272 to 9858. Cases with
missing BMI were included because they represent nearly 6 %
of the sample. Descriptive characteristics of the participants by
time spent using SNS and by each dependent variable of
breakfast skipping, consumption of SSB and energy drinks, and
BMI were compared by Pearson’s χ2 adjusted for the survey
design and transformed into an F-statistic for categorical data
and by an adjusted Wald’s test for continuous data. Logistic
regression analysis was used to examine the associations
between time spent using SNS and unhealthy eating behaviours
including breakfast skipping, consumption of SSB and energy
drinks, and BMI. Covariates included age, sex, ethnicity, sub-
jective SES, parental education level, and tobacco, alcohol and
cannabis use. Models for breakfast skipping and consumption
of SSB and energy drinks were also adjusted for BMI, whereas
models for BMI were also adjusted for breakfast skipping and
consumption of SSB and energy drinks.

Results

Descriptive characteristics of the sample are shown in Table 1.
About 49 % of the sample was female, nearly 60 % identified
themselves as white and the majority were in high school
(grades 9 through 12). The majority of participants were from
families of higher SES, and the average parental education was
nearly 14 years.

Table 2 presents the distribution of time spent using SNS by
unhealthy eating behaviour and body weight status. The
majority (81·5 %) of students reported daily use of SNS, and an
additional 10·7 % reported using them on an irregular basis.
Students who engaged in unhealthy eating behaviours were
more likely to use SNS at higher levels than students who
refrained from unhealthy eating behaviours.

Results of the logistic regression analyses testing the
associations between the use of SNS and unhealthy eating
behaviours and body weight status are presented in Table 3. After
adjustment for age, sex, ethnicity, subjective SES, parental
education, alcohol, tobacco and cannabis use, and BMI, results
indicated that adolescents who use SNS were at greater odds of
skipping breakfast and consuming SSB and energy drinks, and
that these associations generally increased in a dose–response
manner with time spent using SNS (significant Ptrend). A finding in

Table 1. Characteristics of the study participants
(Numbers and percentages; mean values and standard deviations; n 9858)

n %

Age (years)
Mean 15·2
SD 1·9

Sex
Male 4428 51·4
Female 5430 48·6

Grade
7 1947 11·6
8 1909 12·4
9 1499 16·6
10 1497 17·1
11 1534 18·0
12 1472 24·3

Ethnicity
White 5812 59·6
Black 567 6·2
East/SE Asian 957 10·1
South Asian 1087 10·6
Other 1435 13·5

Subjective SES
Low 2758 29·9
High 7100 70·1

Tobacco use
No 8471 81·5
Yes 1387 18·5

Alcohol use
No 3446 29·4
Yes 6412 70·6

Cannabis use
No 7873 73·3
Yes 1985 26·7

Parental education level (years)
Mean 13·9
SD 2·8

SE Asian, Southeast Asian; SES, socio-economic status.
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model 2 indicated that, relative to those who had not used SNS,
students who reported using SNS for <1, 2 and ≥5 h/d were at
1·67 (95% CI 1·21, 2·29), 1·90 (95% CI 1·45, 2·49) and 3·29 (95%
CI 2·24, 4·83) times the odds of consuming SSB, respectively, after
controlling for covariates and other behaviours. There was no
evidence of an association between the use of SNS and excess
weight before or after adjustment for age, sex, ethnicity, subjective
SES, parental education, alcohol, tobacco and cannabis use, and
unhealthy eating behaviour outcomes (breakfast skipping and
consumption of SSB and energy drinks).

Discussion

This study investigated the associations between time spent
using SNS and unhealthy eating behaviours (including breakfast
skipping, consumption of SSB and energy drinks) and body
weight status in a large and diverse sample of Canadian
adolescents. Our results did not provide evidence of an asso-
ciation between the use of SNS and excess weight. However, to
the best of our knowledge, we are the first to show that the use
of SNS is generally associated with increased odds of skipping

Table 2. Prevalence of time spent using social networking sites (SNS) by unhealthy eating behaviours and body weight status†
(Percentages; n 9858)

Do not use (%) Use, but not daily (%) <1 h/d (%) 1 h/d (%) 2 h/d (%) 3−4 h/d (%) ≥5 h/d (%) Total sample (%)

Total 7·8 10·7 14·8 19·8 19·5 16·8 10·6 −
Skipping breakfast***,‡

No 10·2 11·8 17·6 20·6 18·1 14·0 7·7 55·1
Yes 4·9 9·4 11·4 18·8 21·1 20·3 14·1 44·9

Consuming SSB***,‡
No 11·9 12·0 16·8 21·0 18·9 13·0 6·5 17·9
Yes 6·9 10·4 14·4 19·5 19·6 17·7 11·5 82·1

Consuming energy drinks***,‡
No 10·8 12·7 16·3 19·6 17·5 15·0 8·1 60·3
Yes 3·3 7·7 12·7 19·9 22·5 19·6 14·3 39·7

BMI**,‡
Normal 7·8 10·1 14·4 20·9 19·4 17·2 10·2 70·4
Overweight/obese 6·9 11·3 15·5 17·4 20·8 16·8 11·3 26·1
Not stated 16·1 17·8 19·0 14·7 10·9 9·6 12·0 3·5

SSB, sugar-sweetened beverages.
† Percentages in the ‘total sample’ column are separate from those in columns reflecting the use of SNS.
‡ Pearson’s χ2 adjusted for the survey design and transformed into an F-statistic.
** P< 0·01, *** P<0·001.

Table 3. Associations between the use of social networking sites (SNS) and unhealthy eating behaviours and body weight status
(Odds ratios and 95% confidence intervals; n 9858)

Skipping breakfast Consuming SSB Consuming energy drinks Overweight/obese

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

Model 1†
Time spent using SNS
Do not use 1 1 1 1
Use, but not daily 1·65* 1·24, 2·19 1·49* 1·07, 2·08 1·99* 1·39, 2·86 1·17 0·86, 1·58
<1 h/d 1·34* 1·04, 1·74 1·47* 1·08, 2·00 2·54* 1·84, 3·50 1·09 0·84, 1·40
1 h/d 1·89* 1·36, 2·64 1·59* 1·18, 2·15 3·30* 2·43, 4·49 0·80 0·61, 1·06
2 h/d 2·42* 1·84, 3·17 1·77* 1·39, 2·25 4·19* 3·05, 5·75 1·00 0·77, 1·28
3–4 h/d 3·00* 2·22, 4·06 2·34* 1·66, 3·29 4·25* 3·13, 5·76 0·91 0·71, 1·17
≥5 h/d 3·80* 2·77, 5·21 3·02* 2·12, 4·30 5·75* 4·10, 8·08 1·09 0·86, 1·39
Ptrend <0·01 <0·01 <0·01 NS

Model 2‡
Time spent using SNS
Do not use 1 1 1 1
Use, but not daily 1·47* 1·11, 1·96 1·52* 1·08, 2·14 1·76* 1·22, 2·54 1·22 0·90, 1·65
<1 h/d 1·25 0·95, 1·63 1·50* 1·08, 2·08 2·00* 1·42, 2·80 1·20 0·92, 1·56
1 h/d 1·64* 1·18, 2·29 1·67* 1·21, 2·29 2·69* 1·93, 3·73 0·91 0·67, 1·23
2 h/d 1·96* 1·48, 2·59 1·90* 1·45, 2·49 3·44* 2·47, 4·78 1·16 0·87, 1·53
3–4 h/d 2·35* 1·72, 3·22 2·56* 1·74, 3·77 3·42* 2·46, 4·77 1·09 0·82, 1·44
≥5 h/d 2·62* 1·90, 3·59 3·29* 2·24, 4·83 4·82* 3·13, 7·43 1·29 0·96, 1·72
Ptrend <0·01 <0·01 <0·01 NS

SSB, sugar-sweetened beverages.
* Statistically significant at P<0·05.
† Model 1: unadjusted.
‡ Model 2: adjusted for age, sex, ethnicity, subjective socio-economic status, parental education level, and tobacco, alcohol and cannabis use. Models for breakfast skipping and

consumption of SSB and energy drinks were also adjusted for BMI, whereas models for BMI were also adjusted for breakfast skipping and consumption of SSB and energy
drinks.
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breakfast and consuming SSB and energy drinks in a dose–
response manner before and after adjustment for numerous
confounding variables. Our results suggest an opportunity for the
use of SNS for public health messages and interventions focusing
on healthy eating among adolescents. Indeed, SNS have often
been used as a tool for delivering healthcare programmes
and services, education, research, intervention and even
treatment(21–23,25). Given the popularity of SNS among youth,
promoting healthy eating and active living via these web-based
platforms may provide potentially potent force to ongoing efforts.
Our results suggest that the amount of time spent on SNS

relates to unhealthy eating habits and food choices today’s
youth are making. These findings corroborate previous
research, indicating that sedentary behaviour, particularly
screen time, is a predictor of unhealthy eating behaviour(17–19).
Research studies have shown that the extent to which sedentary
behaviour impacts upon unhealthy dietary patterns may vary by
type of activity(34–36) – for example, Borghese et al.(34) provided
evidence to suggest that television viewing time is more
strongly associated with unhealthy eating choices than total
sedentary time. Our results extend these previous findings by
suggesting a link between the use of SNS and eating behaviours
among youth.
Food advertising plays an important role in food choices and

preferences among youth. Social media offers an avenue for
food marketers to advertise their products – for example,
exposure to food advertisements on television has been shown
to increase total food intake by up to 45 % in children(37) and to
alter eating choices and behaviours among children(38,39).
Research has also shown that children who watch more
television are more likely to consume sweets and soft drinks
and less likely to consume fruits and vegetables(35,40). With the
increasing popularity of SNS, junk food industries have turned
to these web-based platforms and target young consumers in
their marketing campaign. This would likely add to the public
health challenge of improving youth’s diets, given the
demonstrated innovative strategies and efficiency of television
advertisements in impacting children’s food choices(41).
Our results indicated an association between the use of SNS

and skipping breakfast. Similar to traditional forms of media,
such as television and magazines, SNS, particularly Facebook,
have been associated with body image concerns among
adolescents(42–44) – for example, Tiggemann & Slater(42,43)

indicated that pre-adolescent and adolescent female Facebook
users report more appearance concerns and dieting behaviour
than non-users and that this link significantly increases with the
amount of time spent on this SNS. Appearance comparison has
been indicated to be a possible mechanism explaining the
association between the use of Facebook and body image
concerns(42,43,45). Indeed, Facebook allows users to post photos
and provides them with opportunities to compare their
appearance with others, thus placing users at a higher risk of
body dissatisfaction, which in turn would increase subsequent
risk of eating disorders. It is also well known that females are
usually more concerned about their body weight than their
male counterparts and that they may consider skipping break-
fast as a weight-management strategy(46). Another possible
explanation of the link between the use of SNS and skipping

breakfast is related to the displacement of other activities. It is
possible that an increase in the amount of time spent on SNS
directly decreases the amount of discretionary time available for
eating breakfast. Finally, a shift in circadian rhythmicity
(towards a later midpoint of sleep)(47) in adolescence could also
explain the link between breakfast skipping and use of SNS.
However, participants were not asked about the time of the day
they used SNS. Further studies are needed to better understand
the association between the use of SNS and breakfast skipping.

Although the present study documented associations between
the use of SNS and unhealthy eating behaviours, which are
known to have an adverse impact on obesity, our results did not
provide evidence of an association between the use of SNS and
excess weight before or after adjustment for covariates. This does
not support our hypothesis that the use of SNS is associated with
excess body weight. Studies using both self-reported and
objective weight and height measures have shown that a number
of sedentary behaviours are associated with excess weight in
children and adolescents(48–51). Although future studies will be
needed to better understand and elucidate the conflicting findings
on the link between the use of SNS and excess weight, our results
suggest that use of SNS may be a type of sedentary behaviour that
is not associated with increased body weight among adolescents
(possibly up to a certain level). Indeed, the use of SNS is not
necessarily reflective of a poor lifestyle in general, as it is possible
for youth who use SNS to be physically active as well. Likewise, in
their meta-analysis based on fifty-two independent samples,
Marshall et al.(52) argued that media-based inactivity may be
unfairly implicated in recent epidemiological trends of overweight
and obesity among children and adolescents. Regardless, it is
important to emphasise that an increase in the amount of time
spent on SNS would directly decrease the amount of discretionary
time available for physical activity(53).

Despite using a large and diverse sample of Canadian middle
school and high school students, our results need to be inter-
preted in light of the following limitations. First, the sample was
restricted to students within the regular and publicly funded
school system, and therefore does not represent approximately
8 % of students. In addition, the student non-completion rate due
to absenteeism and lack of parental consent may have biased the
sample to some degree. Second, causality of the observed
associations cannot be determined from cross-sectional data, and
future studies using a longitudinal design will be needed to
address this issue. Third, the data are based entirely on
self-reports and may, thus, be subject to recall bias. Moreover, the
use of single questions to measure the outcome variables (i.e.
breakfast skipping, consumption of SSB and energy drinks) may
raise potential issues related to reliability. More refined and
precise measures of unhealthy eating behaviour would be
desirable in future studies. Another limitation is related to the
possibility of residual confounding by unmeasured variables (e.g.
depressive symptoms, body image). Finally, the external gen-
eralisability of our findings may be limited to the sample studied.

Conclusions

To the best of our knowledge, the present study is the first to
provide evidence that the use of SNS is associated with greater
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odds of unhealthy eating behaviours among adolescents.
Reducing youth’s screen-related sedentary time and heighten-
ing our efforts with messages on healthy food choices are
important public health targets to achieve. Given the popularity
of SNS, future studies are needed to better understand the
impact of social networks on eating behaviours and risk of
excess body weight.
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