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Abstract

Background
Sugar-sweetened beverage (SSB) consumption among children and young people (CYP) is high and
increasing, with notable inequalities in consumption and associated health outcomes. Frequent intake is
associated with dental caries and erosion, type 2 diabetes, and obesity. Despite this, few studies have
investigated SSB consumption specifically within dental settings. This mixed methods study aimed to
quantify SSB consumption levels in CYP attending dental settings, gain deeper insights into the reasons
why young people consume SSBs and determine the acceptability of advice on reducing SSB
consumption from dental professionals.

Methods
This mixed-methods study recruited participants (n = 339) from dental settings in South Yorkshire and
the East Midlands. Quantitative survey data from CYP (n = 312) were analysed using descriptive
statistics. Qualitative data were gathered through 27 semi-structured interviews with CYP (n = 19) and
caregivers (n = 8). Framework analysis was used to analyse the semi-structured interviews as a
pragmatic approach and suitable for a mixed-methods study, with the Theoretical Domains Framework
providing the theoretical foundation to analyse the determinants of SSB consumption

Results
Consumption was high: 84.3% of CYP consumed SSBs at least weekly, and 30.8% consumed them daily.
Carbonated, fruit-based, and sports drinks were most consumed. While 90.1% of CYP recognised the link
between SSBs and poor oral health, and 77.6% recognised the link to general health outcomes,
consumption was primarily driven by taste, perceived energy needs, peers, and social media. Young
people and their caregivers were receptive to in-person advice from dental professionals about SSBs,
with a conversation being the preferred method to receive guidance.

Conclusions
Intake of SSBs is high despite awareness of the dental and general health consequences of
consumption among most CYP. Future interventions must acknowledge the social and environmental
determinants influencing behaviour rather than focusing solely on education. Dental professionals are
well positioned to support CYP in making healthier choices, highlighting the need for co-designed,
evidence-based interventions tailored to dental settings to reduce oral health inequalities.
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There are growing concerns about children and young people’s (CYP) consumption of sugar-sweetened
beverages (SSBs).(1) SSBs are defined as beverages in which sugars are added during processing and
include carbonated and non-carbonated soft drinks, sports and energy drinks and flavoured coffees and
teas.(2) Frequent consumption of SSBs is associated with increased risk of dental caries and tooth
surface loss.(3) Additionally, it presents broader systemic health risks, including increased body mass
index (BMI), obesity, type 2 diabetes, and adverse mental health outcomes.(4, 5)

Obesity and dental caries in particular pose significant public health challenges in the UK. Over one
quarter of CYP aged 2 to 15 in England were overweight or living with obesity in 2022.(6) Significant
inequalities are present. Obesity rates in CYP living in the most deprived third of the population are
approximately double those living in the least deprived or middle thirds of the population. Similar
inequalities exist for oral health outcomes. A national oral health survey of children in Year 6 (aged 10 to
11 years) in 2023 in England found that almost 1 in 5 (16%) children had experience of dental caries.(7)
Children living in the most deprived areas were twice as likely to have experience of dental caries
compared with those living in the least deprived areas.

Global consumption of SBBs by young people aged 3 to 19 years increased by 23% from 1990 to 2018.
(8) In 2018, substantial variation in weekly intake was observed by global region ranging from 1.3 serving
per week in South Asia to 9.1 in Latin America and the Caribbean. Countries with the highest
consumption in CYP were Mexico, Uganda, Pakistan, South Africa and the United States, with
consumption lowest in Bangladesh and India. The largest increase in intake was found in Sub-Saharan
Africa. SSB consumption levels in CYP were higher in urban areas compared with rural areas.
Interestingly, between 1990 and 2005 a positive correlation was observed between higher
sociodemographic index and higher SSB consumption, however, this correlation was no longer present in
2018.

SSB consumption was also assessed by the Health Behaviour in School-aged Children (HBSC) study, a
World Health Organization collaborative, which used school-based surveys among 11-, 13- and 15-year-
olds to compare health behaviours across 51 countries and regions in Europe, Central Asia and North
America.(1) The study found 15% of adolescents reported consuming sugary drinks daily, with
consumption generally higher in boys than girls. Fourteen percent of 15-year-old boys and 11% of 15-
year-old girls in England reported consuming sugary drinks daily, with higher daily consumption found in
Scotland (28% for boys and 18% girls) and Wales (16% for boys and girls). Elsewhere internationally daily
SSB consumption remained relatively stable.

There is evidence of a social gradient in SSB consumption in the UK. The National Diet and Nutrition
Survey 2019 to 2023 found in CYP aged 11 to 18 years SSB consumption was highest in those living in
the most deprived areas; this was also found in children aged 4 to 10 years.(9) Morgan and colleagues
found that while consumption of SSBs had decreased in Welsh adolescents from 1998 to 2017,
inequalities in consumption had widened between CYP living in the most and least deprived areas.(10)
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In response to growing concerns of obesity and high prevalence of dental caries in CYP the UK
government announced a soft drinks industry levy (SDIL) in March 2016 with implementation from April
2018 and expansion in January 2028.(11) An interrupted time series analysis identified a relative
reduction in hospital admissions for tooth extractions due to dental caries in children aged 0 to 9 years
following the announcement of the SDIL. However, no change was observed in the older age group (10 to
18 years), suggesting a need for targeted interventions in this older age group.(12)

Indeed, while many national oral health interventions focus on the oral health improvement of younger
children (under 11 years), adolescence is a critical stage in which health practices and beliefs are
developed.(13). Adolescence is defined as the period of transition from childhood to adulthood; it is a
significant period of biological, psychological, emotional, social and developmental changes.(14) Despite
its significance, adolescence remains an overlooked period of the life course in health policy and
research.

There are several key influences on SSB consumption in CYP; environmental determinants such as
accessibility and availability of SSBs, positive parental attitudes towards SSBs and modelling of
significant others such as parents and peers.(15) Furthermore, qualitative evidence mapping of Dutch
teenagers’ lived experiences of SSB consumption identified four key influences: social norms, balancing
future health consequences against immediate enjoyment, high affordability and availability, and intense
marketing.(16)

The relationship between SSBs and dental caries is well established.(3) However, there is limited
research exploring SSB consumption among CYP attending dental care settings. Initial qualitative
research undertaken prior to this study found a range of key stakeholders including CYP, their caregivers
and dental professionals were supportive of dental professionals providing advice on reduction of SSBs.
(17) Given the support for advice on SSBs delivered by dental professionals and complex influences on
SSB consumption, this mixed-methods study aimed to investigate and quantify SSB consumption of CYP
attending dental settings and gain deeper insights into CYPs consumption practices.

Methods
A mixed-methods approach was used to gain breadth and depth of knowledge concerning SSB
consumption in CYP. This study forms part of a wider project evaluating CYPs’ SSB intake. While initial
qualitative findings concerning the role of dental professionals in discussing SSBs have been reported
previously (17), the present manuscript presents the primary mixed-methods study, integrating
qualitative interviews with a cross-sectional survey. Qualitative methods provided insight into why CYP
consume SSBs and a deeper understanding of the roles these drinks have in their lives. The cross-
sectional survey provided quantitative data of SSB consumption practices in CYP. Ethical approval for
the mixed-methods study was obtained from Fulham Ethics Review Committee (24/LO/0797).

The target population for this study was CYP aged 11-to-16 years, with their parents and carers also
recruited for the qualitative component.  The age range 11-to-16 years was chosen as the majority will be

Page 4/15



in full-time secondary school education and this time period is recognised as a time where young people
gain increased independence and autonomy. Informed consent was sought and obtained for all
participants; parental consent and child assent were obtained for participants aged 11 to 15, while direct
consent was obtained for young people aged 16 years. Caregivers interviewed provided consent to
participate.

Participants were recruited from eight primary dental care practices in South Yorkshire and the East
Midlands and two clinics (Paediatrics and Orthodontics) at the Charles Clifford Dental Services
(Sheffield).

Qualitative Phase: Semi-structured interviews 

Qualitative data were collected through semi-structured interviews with CYP aged 11-to-16 and
parents/carers. Sampling was purposive to capture a wide range of perspectives; maximum variation
was achieved by ensuring CYP and their parents/carers were selected from a range of socio-economic
backgrounds, ages and genders. Participants from orthodontic settings were recruited at different points
along the treatment pathway (pre-, mid-, and post-treatment). Data collection continued until theoretical
saturation (data adequacy) was achieved.

Interviews were conducted either face-to-face or virtually, dependent on participant preference, by SW
and JL. SW had previously conducted qualitative interviews while JL conducted interviews for the first-
time, both undertook training in advance of the study and were supported by a senior researcher with
extensive qualitative interview experience (ZM). Interviews were guided by a topic guide and lasted 15 to
55 minutes. Demographic information was collected at the consent/assent stage for all participants
including age, postcode, self-reported ethnicity and gender. CYP participants chose whether to be
interviewed with, or separately from their parent/carer. 

The semi-structured interviews were audio-recorded then transcribed verbatim by a transcription service
(Dictate2Us). Framework analysis was used to analyse the qualitative data as a pragmatic approach and
suitable for a mixed-methods study.(18) The Theoretical Domains Framework (TDF) was selected as the
underlying theoretical foundation to identify influences on SSB consumption and potentially inform
implementation of a future intervention.(19) Interview guides were developed for the interviews with
young people and their parents, underpinned by the TDF (see supplementary material). The data
collection and analysis of the qualitative interviews was performed iteratively to allow emerging topics in
the analysis to inform further sampling and data collection. Analysis involved reading and familiarisation
with the transcripts. Next, inductive and deductive coding (based on the 14 domains of the TDF) of the
data was carried out by SW and a working framework was produced on Microsoft Excel.(19) The
framework was then discussed and refined further.  A proportion of the transcripts (20%) were coded by
a second researcher (JL) to ensure rigour and consistency of the analysis, any disagreements in coding
were resolved by a third researcher (ZM). 

Quantitative Phase: Cross sectional survey 
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The qualitative data informed the development of a survey questionnaire, which was developed and
piloted with CYP through patient public involvement and engagement (PPIE) groups (see supplementary
material). Quantitative survey data indicated frequency, amount, and reasons for consumption. Online
and paper surveys were used dependent on dental setting preference. 

Survey data was summarised using descriptive statistics; the survey also included free-text options,
responses to these questions were analysed thematically with a narrative synthesis used to summarise
key themes. For the quantitative survey a sample size of 300 was required based on previous literature
on the topic.(20)

Results
Qualitative - Semi-structured interviews

Nineteen CYP and eight parents/carers participated in interviews. Data adequacy was achieved with this
sample; no repeat interviews were undertaken. CYP participants were evenly split by gender (9 male, 10
female), age (11–13: n=9; 14–16: n=10), and area-level deprivation (IMD 1–5: n=10; IMD 6–10: n=9). Four
key themes arose from the semi-structured interviews, which mapped to the TDF domains:

1. SSB consumption is high and multifactorial

(TDF Domains: Environmental Context and Resources, Social Influences, and Reinforcement/ Emotion)

The CYP interviewed reported frequently consuming a range of SSBs including sports and energy drinks,
iced coffees and carbonated beverages. They cited taste, perceived energy needs, convenience,
electrolytes during sports, novelty, peers and cost as key influences. Social influences such as social
media influenced young people to try “certain ones” and “new drinks”. They also felt if a drink had “hype”
around it and was something new they were more likely to consume. A range of environmental contexts
and resources were discussed by young people who described purchasing SSBs from local
supermarkets, corner shops, TikTok shop, the park and shopping centres.

“It depends if there's, like, a new one coming out, and it's got a lot of, like, hype around it. But usually if, like,
if someone's drinking a Coke or something, I don't usually get influenced by them because I just like it
anyway.” CYP aged 14  

2. Knowledge of oral and general health impacts

(TDF Domains: Knowledge and Beliefs about Consequences)

Participants had good baseline knowledge of the impact of SSB consumption on oral health,
consistently describing the effects using terms such as "rotting," "dissolving," or developing "holes".

"So like if you drink fizzy drinks then like your teeth will dissolve and if you drink like sugary drinks then it
makes like holes and stuff" CYP aged 12
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CYP had broad awareness of general health risks, including short-term behavioural effects for example
energy spikes and difficulty sleeping to longer-term conditions such as weight gain and obesity, diabetes,
addiction, liver function issues, and cardiac risks linked to energy drinks.

"I know you can get like, if you have too much sugar and stuff, you can get diabetes and things like that."
CYP aged 12

3. Navigating increased autonomy

(TDF Domains: Environmental Context and Resources, Social Influences)

Parents and carers acknowledged that while they attempted to control their child’s SSB consumption,
adolescence was accompanied by increasing demands for autonomy. Parents reported controlling
which SSBs were purchased for the household but acknowledged a significant drop in influence once
CYP gained financial independence or spent time away from home, for example travelling to and from
school and social outings with peers. Some parents discussed a negotiation process between enforcing
boundaries and avoiding social exclusion for their child. 

“I think the thing is when they're like 16, they're kind of responsible for their own kind of decision making
and so it's kind of up to them whether they follow through or not. I'm just here as a guidance to say this is
what you should or shouldn't be doing and it's up to you whether you want to follow, because when they're at
school I have no control of that or if they're at dancing and she goes to the shop and gets one, that's up to
my child to decide” Parent of CYP aged 16

4. The acceptability of advice on SSBs and role of dental professionals

(TDF Domain: Professional Role and Identity)

Young people and parents viewed dental practices and dental professionals as appropriate and trusted
settings and professionals to discuss SSB intake. Young people were receptive to discussions on both
the oral and general health consequences of SSB consumption, with some parents acknowledging that
young people may be more receptive to messaging from dental and health professionals.

"I don't know. I'd probably expect it more from a doctor to say that, but I also feel like they're also like to do
with like your hygiene and stuff, and your health and stuff, I feel like it wouldn't be that strange." CYP aged
13 

"Some teenagers, when it's being told by somebody else do take it on board more than if it was the parent.
When the professional of that or that person tells you it, I think they do listen more." Parent of CYP aged
15  

Overall, the interviews highlighted that CYP are consuming a wide range of SSBs with a variety of factors
influencing consumption practices. Young people generally are aware that frequently consuming SSBs is
associated with adverse general and oral health outcomes and are supportive of receiving this

Page 7/15



messaging from dental professionals. Parents and caregivers acknowledge that increased autonomy
associated with adolescence can make it difficult to support CYP to make healthy choices.

Cross sectional survey 

A total of 312 CYP completed the survey. Demographic characteristics are summarised in Table 1.

Table 1: Cross-sectional survey self-reported participants’ demographic characteristics (n=312)

Demographic
Variable

Category Frequency
(n)

Percentage
(%)

Gender Female 172 55.1%

Male 133 42.6%

Prefer not to say 7 2.2%

Ethnicity White – British 276 87.8%

Asian / Asian British 11 3.5%

Mixed / Multiple Ethnic Groups 8 2.6%

Black / Black British / Caribbean /
African

7 2.2%

White – Other 2 0.6%

Other ethnic group 2 0.6%

Prefer not to say 8 2.6%

Deprivation (IMD) IMD 1–3 (Most deprived) 102 32.7%

IMD 4–6 94 30.1%

IMD 7–10 (Least deprived) 105 33.7%

Appropriate post code note provided 11 3.5%

Daily or more frequent consumption was reported by nearly one third of participants (30.8%, n=96) and
weekly or more frequent consumption was reported by 84.3% participants (n=263). Thirty-seven
participants reported drinking sugary drinks less than once a month (11.9%) and twelve reported never
drinking sugary drinks (3.8%). Participants living in IMD 1 to 3 and IMD 4 to 6 postcodes were more likely
to report daily SSB consumption (once a day or more frequent) with 33.3% (n=34) and 38.3% (n=36)
respectively, compared with 21.9% (n=23) of participants living in the least deprived deciles (IMD 7 to
10).

A wide range of sugary drinks were frequently consumed by the participants (Figure 1). Carbonated
drinks such as Coke© and Fanta© were the most consumed drinks, followed by fruit-based drinks such
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as Capri Sun© or Rubicon©. As participants could select multiple drinks, percentages are relative to the
total number of survey participants (n=312). Almost one-quarter of participants reported drinking
milkshakes (23.1%, n=72) and sports drinks (23.7%, n=74). Fifteen percent of participants reported
consuming energy drinks (n=47), the majority of these were 11-to-15 years old (76.6%, n=36).
Participants could also select multiple reasons for consumption. The vast majority reported taste as a
key reason for consumption (87.2%, n=272), other reasons included energy (20.5%, n=64), peer influence
“my friends drink them” (7.1%, n=22), the drink being “on trend” (3.8%, n=12) and family/parental
influence (5.1%, n=16).

When questioned on the impact of sugary drinks on their oral health most respondents were aware that
high consumption of sugary drinks was ‘bad’ for their oral health (90.1%, n=281), compared with 77.6%
(n=242) responding that high consumption was ‘bad’ for their general health. As part of the free text
responses young people noted that sugary drinks can ‘rot’ and ‘decay’ their teeth and can harm their
enamel. Free text responses described various general health consequences including diabetes (‘lots of
sugar leads to high glucose level constantly, and can lead to diabetes if uncontrolled’), weight gain (‘turns
to fat’) and cognitive and sleep issues (‘it can energise you but if you have too much of it then I will stop
you from sleeping well and will stop you from concentrating as well’).

Participants reported frequent attendance at dental settings with 88.2% attending the dentist every six or
three months (n=296) and 94.0% (n=305) attending at least annually. Most participants (59.9%) recalled
that a dental professional had spoken about SSBs at a dental visit. Many remembered short, simple
messaging such as ‘don't drink them’, ‘limit to once a week’, or ‘it causes stains around braces’. Young
people were generally receptive to dental professionals offering guidance, with 79.8% (n=249)
responding that advice from a dental professional on reducing their sugary drink intake would be very
helpful or a bit helpful.

The survey also explored what young people would like to learn about sugary drinks, participants were
able to select multiple options. The majority wanted to learn about the impact on oral health (46.8%,
n=146), general health (43.3%, n=135) and ideas for alternative beverages (42.0%, n=131). The preferred
format of an oral health intervention was also explored. Most participants favoured a conversation with
a dental professional (59.3%, n=185), while fewer selected a physical leaflet (30.1%, n=94), a website
(21.2%, n=66), or an app (17.0%, n=53). Free text responses highlighted a range of content and format
ideas for a future oral health intervention such as ‘give examples of the effects and possibly pictures of
how bad it could affect teeth’, ‘tell them alternatives because it's really yummy and hard to give up and tell
us information where we understand the words because we might not know the fancy teeth
words’ and ‘going to schools and talking about sugary drinks and how they affect your teeth and health’.

Discussion
This study highlights high daily consumption of SSBs among adolescents. While quantitative survey data
identified taste as the primary driver of consumption, qualitative interviews highlighted key
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environmental and social factors, including peer influence, social media marketing, and the perception
that SSBs offer necessary energy. A clear socioeconomic gradient was observed in the survey data;
adolescents living in more deprived areas (IMD deciles 1–3 and 4–6) were more likely to consume SSBs
daily compared to those in less deprived areas (IMD 7-10). While parents and caregivers expressed
frustration over the challenges of limiting their child’s dietary choices during adolescence, young people
themselves demonstrated good awareness of oral health impacts and were broadly receptive to
receiving dietary guidance from dental professionals. 

Consumption levels in this study were substantially higher than other national health surveys of CYP. For
example, the 2017 HBSC survey of Welsh adolescents found 18% of adolescents drank SSBs daily and
52% consumed weekly.(10) While the NDNS survey did not quantify the frequency, it did find that 11- to
18-year-olds were the highest consumers of SSBs, with daily consumption ranging from an average of
124ml per day to 606mls.(9) Daily consumption rates reported in this survey closely mirror those
reported in the Adult Oral Health Survey.(21) Increased consumption levels highlight the evolving nature
of SSB choice and consumption, potentially driven by availability, marketing and advertising and social
media, and emphasises the need for updated national surveys to determine whether these findings
reflect a broader national trend or if these findings are localised to this specific population.  

Key policy levers recently introduced or proposed in the UK, including restrictions on advertising High in
Fat, Sugar, and Salt (HFSS) products (22), bans on energy drink sales to under-16s (23), and age-based
social media restrictions (24), represent encouraging upstream measures to reduce young people's
exposure to unhealthy food and beverage marketing. While these population-level policies, alongside
potential expansions of the Soft Drinks Industry Levy (SDIL)(11), help to reduce sugar consumption, our
findings highlight a complex interplay of individual and social factors that continue to drive adolescent
beverage choices. Consequently, targeted behaviour change interventions delivered by dental
professionals provides an opportunity to complement national policy. Such chairside interventions can
provide young people with the strategies needed to navigate commercial, peer, and environmental
influences. 

Participants demonstrated good knowledge of the impacts of high SSB consumption on oral and general
health. It is promising that CYP deem advice from dental professionals on SSBs acceptable. However,
the disconnect between CYPs’ knowledge of the consequences of SSB consumption and high
consumption rates suggests future interventions need to move beyond education and be developed with
CYP themselves to ensure they are appropriate and informed by the needs of CYP. While further advice
on the general and oral health consequences is likely to be beneficial, introducing other behaviour
change techniques such as goal setting and personalisation of an intervention to CYP is essential. 

The study highlights encouraging findings that young people and their parents/ carers consider dental
professionals as a trusted source of health information and would find discussions about SSBs
acceptable. While the use of digital platforms such as social media, apps or websites appears appealing
to target interventions to children and young people, most young people surveyed expressed a
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preference for members of the dental team to talk to them about sugary drinks. This further strengthens
the need to involve CYP in the design of future interventions.  

Strengths and Limitations 

The use of an exploratory mixed-methods design was a key strength of this study, it allowed for rich
qualitative insights into the social and environmental determinants of adolescent SSB choices and
quantified consumption practices. The use of the TDF provided a theoretical underpinning to understand
behavioural determinants, such as social influences, beverage availability, and health beliefs.  

The balanced socioeconomic sample represents a key strength, this study highlighted more frequent
consumption of SSBs in those living in areas of deprivation compared with those living in less deprived
areas, this is consistent with findings of other national surveys (NDNS and HBSC surveys).(8, 9) The
findings from this study, coupled with findings from national health surveys highlights SSB consumption
as a key source of inequality, consequently targeted interventions aimed at reducing SSB consumption in
CYP living in areas of deprivation have the potential to reduce health inequalities. Finally, including multi-
stakeholder perspectives across CYP and parents/ carers ensured that a range of views on the
acceptability of dental professionals discussing SSB consumption were captured.  

Despite these strengths, the limitations of this study must be acknowledged. First, participants for the
cross-sectional survey were recruited via convenience sampling across primary and secondary dental
clinics within two specific regions (South Yorkshire and the East Midlands). While the sample was socio-
demographically diverse, findings may not be fully generalisable to all regions of the UK. Second, dietary
data relied on self-reported survey responses and interview accounts, which are subject to recall bias
and social desirability bias. Consequently, adolescent consumption patterns may be underestimated.
Future research to quantify CYP SSB consumption nationally is required. 

Conclusion
SSB consumption in adolescents is high. Given the established inequalities in SSB consumption and
associated health outcomes including dental caries and obesity, supporting reduction in CYP is a key
opportunity to reduce health inequalities and improve health outcomes for young people. Young people
and their caregivers deem conversations delivered in dental settings as acceptable, however, given CYP
demonstrate good baseline knowledge of oral health consequences of SSB consumption, conversations
based on established behaviour change theory may be required to enable young people to identify
barriers and facilitators to change their consumption practices and set their own goals and actions to
support reduction.
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Figure 1

A bar chart of types of frequently consumed sugar-sweetened beverages
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