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Abstract

Introduction: Advertising today is increasingly seen to be targeting children as they can be easily persuaded. The influence on them
is reinforced by children’s difficulty in perceiving messages critically, in distinguishing the real from the imaginary, in their great confi-
dence in messages from the media and popular characters and personalities, and in their inability to recognize risk and their propensity
for imitation.

Aim: The aim of the study was to investigate the impact of television advertising on children’s nutritional preferences and the intensity
of dental caries in children aged 6 to 12 years.

Materials and methods: The study included 277 children (158 boys and 119 girls) aged 6 to 12 years from different schools in Sofia.
A survey was used to assess the nutritional preferences of these children who are under the influence of watching television commer-
cials. The DMF (T+t) index introduced by Klein, Palmer & Knutson (1938) was used to assess the intensity of dental caries. A correlation
analysis was performed between the time spent watching TV and the development of dental caries.

Results: Many children buy on their own or ask their parents to buy advertised sweet candies, fizzy drinks and fruit juices, which
are a risk factor for the development of dental caries. The results show that the longer they spend in front of the TV, the stronger the
pronounced caries activity in children, supported by a statistically significant difference (p<0.001), Rho (277)=0.438.

Conclusions: The studied children aged 6 to 12 years have unhealthy dietary preferences for low molecular weight carbohydrate foods,
increasing their oral risk profile. Prolonged standing in front of the TV screen correlated with an increase in the intensity of dental caries
in half of the children.
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96.8% being for unhealthy foods.! It is stated that 57% of
these ads are specifically aimed at children, with the most
advertised products being salty and sweetened snacks,

INTRODUCTION

Television is the most modern channel for mass communi-
cation. The role of television as a source of human impact
has increased in recent years. In Bulgaria, research shows
that food and beverage ads are 124 (33.4%) of all ads, with

cereals, pastries, soft drinks and carbohydrate juices and
salty foods.!

Children watch TV most of their free time. They are
exposed to advertisers messages and are vulnerable to
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complex food advertisements, often harmful to oral and
general health.? Globally, television is considered the most
widely used form of media for advertising food and bever-
ages, especially those high in sugar, fat and salt, and there-
fore playing an important role in food choices.® Thus, the
time spent watching TV can be considered a risk factor for
higher consumption of food and beverages of low nutri-
tional quality, through the impact of advertising on food
preferences* and the consumption of unhealthy foods,
especially when they are children and adolescents®.

Over the last 15 years, the correlation between the televi-
sion and unhealthy eating habits has been well documented
especially when it comes to children and adolescents; this
contributes to the increase of overweight and obesity in
them.®8 A high-sugar diet is an important risk factor not
only for the development of obesity, diabetes, but also for
the dental caries which is one of the most common chronic
non-infectious diseases with the second highest incidence
in the world.>!° It constitutes an important public health
problem worldwide.? A diet containing foods rich in sugar
is always associated with the development of caries.!!

AIM

The aim of the study was to investigate the impact of tele-
vision advertising on children’s nutritional preferences and
the intensity of dental caries in children aged 6 to 12 years.

MATERIALS AND METHODS

The study included 277 children aged 6 to 12 years from
different schools in Sofia. There were 158 boys and 119 girls
in the study cohort. Some of the survey questions by Neeta
Ghimire and Arathi Rao? were used. The DMF (T+t) index
of Klein, Palmer & Knutson (1938) was used to assess the
intensity of dental caries.

Statistical analysis

The results were statistically analysed using IBM SPSS Sta-
tistics 20 (IBM, USA). We used the following descriptive
evaluation methods: variational analysis of quantitative
variables and frequency analysis of qualitative variables
(nominal and rank), which includes absolute and relative
frequencies. To test the null hypothesis that there is no con-
nection/association between television advertising, child-
ren’s nutritional preferences and the intensity of dental
caries, a x* test of association was performed. The Spear-
man rank correlation coefficient was used to study the as-
sociation between caries and time spent in front of the TV.

To calculate the size of the effect in those nominal vari-
ables, the Cramer V test (or Phi coefficient) was performed.
Values of V=0.06 to 0.17 would refer to a small effect;
V=0.18 to 0.29 to a medium effect, and V>0.30 would refer
to a large effect size (Cramer, 2016).

RESULTS

The results of the survey are presented in Tables 1 and 2.
In order to determine whether there is a difference in the
eating habits and watching TV commercials for girls and
boys in different age groups, X* analyses were performed and
the Pearson ratio was calculated. Where there was statistical
significance, the magnitude of the effect was calculated.

The results of the survey show that all surveyed children
watch TV. Approximately half of them watch TV at any
time, and the rest do it in the afternoon and evening.

Most of the children watch TV for more than an hour
and a half a day, which is a worrying fact, as research shows
that spending more than an hour a day in front of a TV or
computer is a predisposing factor for obesity.

The majority of children prefer to watch movies and mu-
sic programs, and the rest - cartoons, popular science films,
and series. Almost equal numbers are the children of both
genders who watch commercials and others who do not. As
a reason not to watch commercials, the majority of children
indicated a prohibition from parents. Another reason given
by one-third of the surveyed children is that the ads are
boring. The rest of the respondents noted that they watch
other channels during the broadcast of advertisements.

It is noticeable in the childrens answers that most of
them ask their parents to buy advertised sweet treats, car-
bonated drinks and fruit juices, which are a risk factor for
the development of dental caries.

On the last question, most of the children’s answers show
that the reason for buying the advertised products is the
attractive advertising with color and music. The answers of
the other children, who indicated other reasons for buying
advertised products, are almost equally distributed. These
are the habit of buying the advertised products and adver-
tising presented by a favourite character or actor.

The results in Table 1 show that there is a statistically
significant difference in the answers to questions 1, 2, 4, 5,
9 by children of both sexes.

The results (Table 2) suggest that there is significant
difference between the answers to all questions from the
children in both age groups. We have found in our study
that the most commonly purchased advertised foods are
sweet treats - chocolate, candies, cookies, cakes and others,
as well as soft drinks - carbonated drinks and fruit juices,
which have a high cariogenic potential. There are fewer toys
and oral hygiene products that are bought after watching
advertisements.

Fig. 1 presents the results of the children’s answers, how
much time they spend in front of the TV screen during the
day. Half of the children watch TV for more than 90 min-
utes a day. Prolonged TV watching is harmful to health,
increases the risk of obesity, diabetes, cardiovascular
diseases, hypertension, and decreases visual acuity.

The results show that the longer children spend in
front of the TV, the stronger the pronounced caries activ-
ity in them, supported by a statistically significant differ-
ence (p<0.001), Rho (277)=0.438 (Table 3). After applying
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Table 1. Distribution by sex of answers to the children’s questions

Questions Girls Boys »
(n=119) (n=158)
1. When do you watch TV?
In the morning 0 0
In the afternoon 32 28 <0.001
In the evening 25 57 V=0.256**
Anytime 62 73
2. How many minutes do you watch TV?
< 30 min 16 15
30 - 60 min 19 41 0.005
60 - 90 min 12 33 V=0.214**
> 90 min 72 69
3. What kind of program do you watch regularly?
Cartoons 9 16
Popular science films 12 14
Music programs 31 35 0.350
Movies 47 52
Series 20 41
4. Do you like watching TV commercials?
Yes 67 68 0.019
No 52 90 ¢=0.131%
5. If not, what is the reason for not watching ads?
The ads are boring 2 31
My parents don’t let me 44 58 :](1393129 -
I watch other channels during commercials 6 1
6. You buy yourself or ask parents to buy advertised products?
Yes 73 46
No 98 60 0-503
7. Most frequently bought advertised products
Sweet treats - chocolate, candies, cookies, cakes; chips, snacks, sticks, etc. 80 104
Carbonated drinks and fruit juices 21 35 0751
Oral hygiene products 7 7
Toys 11 12
8. Reason for buying advertised products
The ad is very attractive with color and music 59 76
The ad has a favourite actor/character 21 41 0.200
Habit of buying advertised products on television 39 41
9. Do you consume food while watching TV?
Yes - specify what: chocolate, candies, biscuits, chips, snacks, sticks, carbonated
drinks or fruit juices, fruits or vegetables o 126 p<0.001
No - 3 V=0.408***

*Small , **medium, ***large size effect according to Phi coefficient (for 2x2 table) and Cramer’s V (larger than 2x2 table)
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Table 2. Distribution by age of answers to the children’s questions

. 6-8 years 9-12 years
t
Questions (n=152) (n=125)
1. When do you watch TV?
In the morning 0 0
In the afternoon 39 21 <0.001
In the evening 38 44 V=0.930"**
Any time 75 60
2. How many minutes do you watch TV?
< 30 min 25 6
30 - 60 min 40 20 <0.001
60 - 90 min 26 19 V=0.265"**
> 90 min 61 80
3. What kind of programs do you watch regularly?
Cartoons 21 4
Popular Science films 9 17
Music programs 13 53 <0.001
prog V=0.499%++
Movies 57 42
Series 52 9
4. Do you like watching TV commercials?
Yes 23 112 <0.001
No 129 13 @=-0.741%**
5.If not, what is the reason for not watching ads?
The ads are boring 0 7
M ts don’t let 100 <0.001
arents don’t let me
P V=0.793+
I watch other channels during commercials 29 4
6. You buy yourself or ask parents to buy advertised products?
Yes 59 112 <0.001
No 93 13 §=-0.520"%*
7. Most frequently bought, advertised products
Sweet treats - chocolate, candies, cookies, cakes; chips, snacks, sticks, etc. 83 101
Carbonated drinks and fruit juices 40 16 <0.001
Oral hygiene products 7 7 V=0.323%**
Toys 22 1
8. Reason for buying advertised products
The ad is very attractive with color and music 15 47
<0.001
The ad has a favourite actor/character 111 24
V=0.539%**
Habit of buying advertised products on television 26 54
9. Do you consume food while watching TV?
Yes - specify what: chocolate, candies, biscuits, chips, snacks, sticks, carbonated
) L . 110 107 <0.001
drinks or fruit juices, fruits or vegetables
¢=0.077*
No 42 18

*Small , **medium, **]arge size effect according to Phi coefficient (for the 2x2 table) and Cramer’s V (larger than the 2x2 table)
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50.90%
21.70%
16.20%
11.20%
W< 30 min 30 -60 min W60 - 90 min W > 90 min
Figure 1. Watching TV by children aged 6-12 years.
Table 3. Correlation between watching television and dental caries
DMEF (T+t)
. 0.0-1.1 1.2-2.6 2.7-4.4 4.5-6.5 =6.6 Total ?P
TV time
< 30 min 10 21 0 0 0 31
30-60min 8 24 28 0 0 60 Rho=0.438
60 - 90 min 1 13 17 12 2 45 <0.001
> 90 min 3 20 52 48 18 141

Cohen’s guide (Cohen, 1988) we found that the magnitude
of the effect was close to average. Our study demonstrates
a strong relation between the times spent watching TV and
the results of dental caries.

DISCUSSION

Television appeared on the advertising market in the Uni-
ted States in 1943, when television advertising was first
broadcast. In the early 60’s, television advertising entered
the life of almost all developed countries.!?!3 It uses color,
sound, different characters, actions, plots, rhymes, brevi-
ty and clarity of messages to attract children’s attention.
Expressive means influence their emotional choice. Televi-
sion advertising has a great power to persuade and inform
children and influences not only the choice of the child
and his parents, but also forms patterns of behavior, creates
stereotypes, preferences and attitudes.

Children are becoming a very attractive object for the
advertising business because they consume many products
that are designed specifically for them, but also because
they also influence the choice of their parents.

There is still little evidence in the scientific literature
on the link between watching television, particularly TV
advertisings, and dental caries. Oliveira et al. point out
that account must be taken of the fact that children and
adolescents watch television an average of 2 hours a day, as
well as the fact that dental caries is associated with frequent
carbohydrate intake and the presence of free sugars, which
are metabolized to acids by microorganisms in dental bio-
film, leading to demineralization of enamel'?, as this pro-
cess continues throughout life'*. The high content of sugar
in the diet is a serious risk factor for the development of
dental caries, which is one of the most common diseases
and the second most common one in the world, but also
for obesity, diabetes and other chronic non-infectious
diseases.®? This has an impact on the health budget in low-
income countries and covers approximately 60%-90% of
school-age children in the world.!®

In 2015, the World Health Organization recommend-
ed a new direction in the prevention of these diseases by
reducing the consumption of free sugars, as they are less
than 10% of the total caloric intake of children and adults
in a way that can lead to even larger reduction of up to 5%
of total calorie intake.!
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Children today spend many hours watching television,
and working parents spend less time with their children,
which is why the media enter children’s lives very early.
Most TV programs are often interrupted by commercials.
Under the influence of advertising, children put pressure
on parents to buy advertised products and very often they
are a source of conflict between children who want to buy a
product and the refusing parents.

The people responsible for the children - parents, teach-
ers, paediatricians, and dentists - need to know where the
dangers lie and react to them accordingly.

The role of advertisements in the overall health of chil-
dren is an issue that has been carefully studied by paedia-
tricians, with an emphasis on the impact of these adver-
tisements on children’s eating habits and the role they play
in the development of obesity.!”!® Legal analysis of the
content of television channels and the role they play in the
promotion of oral health and the marketing of products
considered both harmful and beneficial to oral health.!®- 22

According to Galcheva et al.!, one-thirds of the advertise-
ments of products watched by Bulgarian children are food
and drinks, supporting the results of previous surveys.?>2*
Almost all food advertisements recorded by researchers
do not support the Bulgarian dietary recommendations
for healthy and balanced nutrition of children, optimal
health and avoidance of obesity (www.mh.government.bg/
norm_acts.php).! The obtained results confirm the results
of international research projects.?>?

Dentists should be aware of the effect of these adver-
tisements and advise parents about the dangers of targeted
advertising of high-sugar products on the Internet.

Greater exposure of children to unhealthy advertising in
the morning on weekends, when children are not at school,
resting at home and watching certain television programs
(cartoons, shows) that do not require parental supervision,
should be considered as a smart marketing method.

Children need to be protected from aggressively tar-
geted unhealthy food promotions during children’s televi-
sion programs.”** In the Hawkes report®! and in the WHO
Global Strategy®? for diet, physical activity and health is
stated, food advertisements should not take advantage of
children’s trust and mislead them by encouraging the over-
consumption of unhealthy foods that may be harmful to
their physical and mental health.

Today, some of the world’s market leaders in food and
beverage companies began announcing self-regulatory
actions to combat childhood obesity such as process-
ing products to reduce calories, fat and sugar and adding
vitamins, offering smaller portion sizes; clear labeling and
advertising and promotion of training programs in the field
of nutrition and physical activity.>®

Our results are in support of the results reported by
authors such as Ghimire N et al.?, Silva et al.’®, and Zeng
et al.* that television can influence children’s eating hab-
its by stimulating the consumption of cariogenic foods and
contributing to the development of dental caries.

CONCLUSIONS

The studied children aged 6 to 12 years had unhealthy
dietary preferences for low molecular weight carbohydra-
te foods, increasing their oral risk profile. Prolonged stan-
ding in front of the TV screen correlated with an increase
in the intensity of dental caries in half of the children.
Dentists, parents and teachers must work actively to change
the harmful eating habits in children. The school is a very
suitable environment for the promotion of oral health and
the development of healthy eating habits and preferences.
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TeneBM3nOHHAasA peKslamMa U pasBUTUE Kapueca y ageten
oT 6 Ao 12 nert

JIunus Noituunosal, lumutp Kupos?, [letap Bakapmxunes!, Mapus Hukonosa?, lumntp Xpucros?

I Kagpedpa demcxoii cmomamonozuu, Qaxynvmem denmanvroil meduvunot, Meduyunckuti ynusepcumem — Codust, Copust, Bonzapust
2 Kagpeopa opmoneduecxoii cmomamonozuu, Paxynvmem denmanvhoil medununvl, Meduvyumnckuil ynusepcumem — Cousi, Copust, Boneapus

3 Kagpedpa euzuervi, meduyurckoil axoniozuu u euzuetv numarus, Paxymvmem meduyunol, Meouvyunckuil ynusepcumem - Cogpust, Cogpust, Boneapus

Appec ana koppecnoHaeHuun: Jwmsa JoitunHoBa, Kadenpa pgerckoit cromaronornu, QakynbreT AeHTATbHON MeAUIMHBI, MeAnMIMHCKMIT
yuusepcutet — Codus, , yi. ,Teopru Crpancku Ne 1, 1431 Codus, Borrapus; E-mail: 1doitchinova@abv.bg; Ter.:+359 888 973 130

[Oata nonyyeHus: 15 uoms 2020 ¢ flaTa npUeMKu: 10 centsbps 2020 ¢ flata nyonukaumm: 31 asrycra 2021

O6pasel, uuTupoBaHua: Doitchinova L, Kirov D, Bakardjiev P, Nikolova M, Hristov D. Television advertising and development of
dental caries in children aged 6 to 12 years. Folia Med (Plovdiv) 2021;63(4):533-40. doi: 10.3897/folmed.63.e55433.

Pe3tome

BBepeHue: Cerognsa pexnaMa Bce 60/Iblle HalleJleHa Ha JieTell, IIOCKOJIbKY VX JIerKO yOemuTh. VIX BIMAHNMe yCyry6naeTcs TPyIHO-
CTAMU Yy HeTeil ¢ KpUTUYECKUM BOCIPYATHEM MH(OpPMaLuM, OTINYNEM PealbHOTO OT BOOOPa)KaeMOro, MX OONBIINM JOBepyeM K
coobueHnsaM CMUV 11 M3BeCTHBIM ITepCOHAXKaM, a TAKKe X HeCITOCOOHOCTBIO PACIIO3HABATD PYCK M X CKJIOHHOCTBIO K ITOfIPaskaHMIo.

Lenb: Iensio nccnemoBanus 6v110 M3YYUTD BJIUAHME TEIeBU3MOHHBIX PEKTAMHBIX DOIMKOB Ha IMIIEBbIE NPEIIOYTEHU JeTell U
MHTEHCMBHOCTD Kapueca 3y00B y fieTeli B Bo3pacTe OT 6 1o 12 yieT.

Martepuanbl n meToabl: B nccnenoBanme 6putn BIOUeHs! 277 feteit (158 ManpamkoB u 119 feBovek) B Bozpacte OT 6 10 12 et
u3 pasHbIx 1mKon Codun. AHKeTa UCIIOIb30BaIACh I OLIEHKM IMIIEBbIX IPeAIIOYTEHNUIT TeX [eTell, Ha KOTOPBIX BIMsET IPOCMOTP
Te/IeBU3MOHHBIX peKnaMHbIX ponukoB. Viugekc DMF (T + t), BBenénnbiit Klein, Palmer & Knutson (1938), uciionp3oBaics Ajist OLleHKI
MHTEHCUBHOCTY Kapyeca 3y0oB. BbUl MpoBefiéH KOPPeSsLMOHHBIN aHAMN3 MEX/Y BpeMeHeM IPOCMOTpa TeleBU30pa U PasBUTUEM
Kapueca.

PesynbraTbl: MHorHe JeT IIOKYIIAI0T CaMIL MV IIPOCAT POFUTE/IEN KYIIUTh UM PeK/IaMIpyeMble KOH(ETHI, [a3MpOBAHHbIE HAIIUTKY
1 GPYKTOBBIE COKM, KOTOPBIE ABMAIOTCS (PaKTOpaMyl pUCKa pasBUTHL Kapyeca 3y60B. Pe3y/ibTaThl [IOKA3bIBAIOT, UTO YeM 6OJIbIIe Bpe-
MEHI OHY IIPOBOJSIT IIepet Te/IEBU30POM, TeM 60JIee BBIpaXKeHa KapHO3HasI aKTUBHOCTD Y [ieTell, 4TO O TBEPXKAAETCS CTATUCTUIECKN
3HaYMMoIt pasHuteit (p<0.001), Rho (277) = 0.438.

3aknroueHue: I/ICCTIC)IyeMbIe AETN B BO3pacTe OT 6 oo 12 net umeroT HE3JO0POBbIE IUETUYIECKIE NIPEAIIOYTEHNA B OTHOLLIEHUN HU3~
KOMOJIEKY/IAPHBIX YITIEBOJOB, YTO YBEIMYNBAET UX HpO(i)I/ITIb IIEpOpa/IbHOIO pUCKa. HpOﬂOTI)KI/ITeHI)HOC Hpe6bIBaHI/Ie Iepen SKpaHoOM
TE/NE€BM30pa KOPPENMNPYyeT C YBEIMIEHIEM MHTEHCMBHOCTH Kapueca 3Y6OB Y IIOTTOBMHBI JIeTef;I.

KnwoueBble cnoBa

peKIaMupyeMble IPOAYKTHI, MHUIeBble IIPUBBIYKY, MHTEHCUBHOCTD Kapueca 3y60B, 310pOBbe IIOIOCTI PTa, Te/lepeKnIaMa (peKIaMHble
PONKM)
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