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1 | INTRODUCTION
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Abstract

This study aimed to assess the association between watching TV whilst eating and
consumption of ultraprocessed foods amongst children aged 4-10 years old in the
United Kingdom. Cross-sectional data from the UK National Diet and Nutrition
Survey (NDNS 2008-2012) were analysed. Dietary data were derived from 4-day
food diaries of 1,277 children, and the dietary contribution of ultraprocessed foods
was assessed. Meals were classified based on time of day in which foods were
consumed (lunch: 11 pm-3 pm and dinner: 6 pm-9 pm). Crude and adjusted linear
regression models were employed to verify the effect of watching TV during
meals on dietary contribution of ultraprocessed foods (% of total energy intake).
More than 70% of the children watched TV during meals, and 31.4% presented
the behaviour on both “lunch and dinner.” Children's mean total energy intake
was 1,532.3 kcal/day, of which 65.8% came from ultraprocessed foods.
Findings indicated that children who watched TV whilst having both meals (lunch
and dinner) consumed on average 85.5 kcal/day and 6.1% more energy from
ultraprocessed foods than those who did not. Children who watched TV only during
dinner consumed on average 37.1 kcal/day and 3.4% more energy from
ultraprocessed foods than those who did not. The behaviour of watching TV whilst
eating meals was associated with higher total daily consumption of ultraprocessed
foods by children in the United Kingdom. Therefore, interventions designed to
promote healthy eating habits should include aspects related to the context

of meals.

KEYWORDS

behaviour, children, dietary patterns, food consumption, meals, survey methods

may emerge early or late, have been related to the occurrence of

noncommunicable diseases (NCDs) still in childhood, adolescence, or

Obesity is a global public health problem that has reached children in
major proportions (Ng et al., 2014; World Health Organization,
20032, 2016°). In the United Kingdom, in 2008-2012, the prevalence
of overweight reached 31% and 33% in boys and girls, respectively,

between 1.5-18 years old (Bates et al., 2014). These problems, which

adulthood (Reilly & Kelly, 2011).

Changes in the population's dietary patterns, decrease in physical
activity, and adoption of sedentary lifestyles have all been pointed
out as major factors contributing to the increase in overweight rates

(World Health Organization, 2003%). The increase in screen time and
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watching TV whilst eating have been pointed as risk factors for exces-
sive weight gain in children in high- and middle-income countries
(Braithwaite et al, 2013; Ghobadi et al, 2018; Liang, Kuhle, &
Veugelers, 2009). Studies suggest that this association occurs by
influencing physical activity patterns (Dietz, 2001) and through other
possible mechanisms related to changes in dietary patterns (Avery,
Anderson, & McCullough, 2017).

One of the main shifts in dietary patterns across the globe is the
increase in consumption of ultraprocessed foods (Pan American
Health Organization, 2015; Stuckler, McKee, Ebrahim, & Basu,
2012). These foods are problematic not only because they are associ-
ated with higher dietary content of energy, fat, sugar, and sodium
(Steele, Popkin, Swinburn, & Monteiro, 2017; Moubarac, Batal,
Louzada, Steele, & Monteiro, 2017; Rauber et al., 2018; da Costa
Louzada et al., 2018P) but also because they are developed to be pal-
atable, convenient, and cheap in order to encourage purchase and
subsequent excessive consumption (Monteiro, Levy, Claro, de Castro,
& Cannon, 2010?% Ludwig, 2011; Moodie et al., 2013). Studies con-
ducted in high and middle-income countries showed positive associa-
tions between consumption of ultraprocessed foods and both weight
gain and chronic diseases in several age groups (Tavares, Fonseca,
Rosa, & Yokoo, 2012; Rauber, Campagnolo, Hoffman, & Vitolo,
2015; da Costa Louzada et al., 2015% Monteiro et al., 20189). Another
harmful effect, especially for children, is the replacement of meals
based on unprocessed and minimally processed foods, leading to
changes in social culture and eating behaviours such as preparing
and sharing meals with the family (Monteiro, Moubarac, Cannon, Ng,
& Popkin, 2013%; Pan American Health Organization, 2015°).

Facing these issues and considering that studies evaluating the
relationship between watching TV and consumption of ultraprocessed
foods are lacking, this study examined the association between
watching TV whilst eating and consumption of ultraprocessed foods

in a representative sample of children from the United Kingdom.

2 | METHODS

We used data from the National Diet and Nutrition Survey Rolling
Programme (NDNS) cycles 2008/2009 and 2011/2012 (Years 1-4)
combined, which is a cross-sectional survey conducted in the United
Kingdom (England, Wales, Scotland, and Northern Ireland). The survey
was designed to be representative of the UK population and provides
comprehensive information on food intake. The study was approved
by the ethics committees of each of the four countries. Data files
and documentation on the study were obtained under licence from
the UK Data Archive, available at http://www.esds.ac.uk.

The design and methods of the survey have been described in
detail elsewhere (Bates et al., 2014). Briefly, the sample was randomly
drawn from the UK Postcode Address File, which contains a list of all
addresses of all countries. From each address drawn, it was selected
an adult (aged 19 years old and older) and a child (aged 1.5-18 years
old), if available. From some of them, only a child was selected to be

part of a “child boost” in order to ensure approximately equal number
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Key messages

e Watching TV during mealtime has a negative impact on
children's dietary quality as it is associated with higher

consumption of ultraprocessed foods.

e As parents are important agents of change, particularly in
shaping children's behaviours, effective strategies should
be designed to reinforce current recommendations to
avoid watching TV whilst eating.

e Programs to improve children's nutrition should include
actions aiming at regulating food advertising targeted
towards them.

e Dietary guidelines should carefully consider avoidance of
ultraprocessed foods and mealtime behaviours to target.

of children and adults. Participants (or in the case of children
<11 years old, their parent/caregivers) completed a 4-day food diary
and participated in an interview that included data on
sociodemographic status, resulting in a sample of 1,277 children aged
4-10 years old to be evaluated.

Energy intake data were collected from the 4-day food diaries,
which included weekdays and weekends. Parents/caregivers were
instructed to record all foods and beverages consumed by the child
on that day, at home or away from home. Portion sizes were esti-
mated using household measures or portions/weights described on
labels. The behaviour of watching TV whilst eating was also recorded
for each eating occasion.

Once completed, diaries were checked by interviewers with respon-
dents, and any missing details were added to improve completeness. All
children whose parents/caregivers completed at least 3 days of food
diary were included in the database, of which just less than 2%
(n = 15) presented data for 3 days of food diary. Food consumption data
were coded and edited using the DINO (Diet In, Nutrients Out) soft-
ware (Fitt et al., 2015), and energy intakes were estimated based on
the NDNS food nutrition database (Nutrient Databank; FSA, 2014).

2.1 | Food classification according to extent and
purpose of processing

All foods included in food diaries were classified according to NOVA—
a food classification system based on the nature, extent, and purpose
of the industrial food processing (Monteiro et al., 2018°). This classifi-
cation includes four categories: unprocessed or minimally processed
foods (e.g., beans, rice, fresh or frozen meats, and milk); processed
culinary ingredients (e.g., vegetable oils, butter, and table sugar); proc-
essed foods (e.g., vegetables in brine; cheeses; and breads made from
flour, water, and salt); and ultraprocessed foods. Ultraprocessed foods
—the focus of this study—include industrial formulations made entirely

or mainly of substances extracted from food (such as fats, sugar, and
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starch), derived from food constituents (such as hydrogenated fats and
modified starch), or synthesized in laboratory based on organic mate-
rials such as petroleum and coal (e.g., chemical additives). Examples of
food items in this category include cookies, ice cream, candy, breakfast
cereals, instant noodles and seasonings, packaged snacks, soft drinks
and sweetened fruit drinks, sweetened yogurts and dairy beverages,
ready or semiready meals, sausages and other cured meats, and
amongst others (Monteiro et al., 2018°). The detailed description of
the NOVA classification can be found in a previous publication
(Monteiro et al., 2018°).

This study specifically assessed consumption of ultraprocessed
foods and its subcategories: ultraprocessed breads, packaged ready
breakfast
reconstituted meat products, biscuits, pastries, buns and cakes, indus-

meals, cereals, confectionary, sausages and other
trial French fries, soft drinks and sweetened fruit drinks, milk-based
beverages, packaged salty snacks, industrial pizza, margarine and other
spreads, sauces, dressing and gravies, industrial desserts, and other
ultraprocessed foods (baked beans, meat alternatives, and soy and
other beverages as milk substitutes).

All foods in NDNS are coded as food number and grouped into
subsidiary food groups (n = 155). When possible, subsidiary food
groups were directly classified according to NOVA (see Table S1).
When foods within a subsidiary food group pertained to different
NOVA groups (n = 52), food codes were used instead of the group,

and they were individually classified.

2.2 | Watching TV whilst eating

The behaviour of watching television during meals was examined con-
sidering lunch and dinner during the 4 days of dietary assessment
(eight occasions) and separately at lunch (four occasions) and dinner
(four occasions). To define meals, an approach based on the time of
day in which foods were consumed—corresponding to lunch (11 am-
3 pm) and dinner (6 pm-9 pm)—was applied (Nexo Jornal, 2017). If
the child ate more than one meal at those time frames, the one with
the highest caloric intake was selected as the main meal (lunch or din-
ner; Leech, Worsley, Timperio, & McNaughton, 2015). This variable
was used to identify children who watched TV whilst eating the main
meals (yes or no).

The population was divided into groups according to the behaviour
of watching TV during main meals (lunch and/or dinner): “never
watching TV whilst eating main meals” when that behaviour was not
reported at any occasion, “watching TV only at lunch” when it was
reported on at least one lunch occasion, “watching TV only at dinner”
when it was reported on at least one dinner occasion, and “watching
TV at lunch and dinner” when it was reported on at least one lunch
and dinner occasion.

2.3 | Sociodemographic variables

Sociodemographic variables considered in this study were as follows:

sex, age, ethnicity, region, and household income (equivalized for
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different household sizes and composition using the McClements

equivalence scale [Public Health England, 2014]).

2.4 | Data analysis

The characteristics of the population were described according to
sociodemographic variables and categories of watching TV whilst eat-
ing. For each child, mean daily energy intake and both absolute
(1 kcal = 4.19 kJ) and relative (percentage of total energy intake) con-
tribution of ultraprocessed foods and their subgroups were derived
from all food diary data available.

TABLE 1 Characteristics of children aged 4 to 10 years old. UK
National Diet and Nutrition Survey, 2008-2012 (1,277)

Sex (%)
Female 51.16
Male 48.84
Age, mean (SE) 6.96 (0.07)
Ethnicity (%)
White 81.78
No white 18.22
Region (%)
England North 24.06
England Central/Midlands 13.51
England South (including London) 46.59
Scotland 7.84
Wales 4.72

Monthly household income, mean (SE)®

1° quintile £621.23 (24.54)
2° quintile £1,200.89 (12.87)
3° quintile £1,758.27 (15.88)
4° quintile £2,598.51 (25.46)
5° quintile £4,594.08 (97.34)

Watching TV during the main meals® (%)

Never watching TV whilst eating® 29.06
Watching TV only at lunch® 7.39
Watching TV only at dinner® 32.19
Watching TV at lunch and dinner® 31.36

Abbreviation: SE, standard error.

#Main meals were evaluated based on 4 days of food records, using eight
occasions for the combined analysis of lunch and dinner.

PWatching television during main meals was not been reported at any
occasion.

“Watching television during main meals was reported on at least one
occasion.

dEquivalized household income (equivalized for different household sizes
and composition using the McClements equivalence scale).
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Our outcome was the daily consumption of ultraprocessed foods,
both absolute and relative contribution to total energy intake. The
mean total energy and relative total energy from ultraprocessed foods
and their subgroups were estimated for all children and by the behav-
iour of watching TV whilst eating.

Normal distribution of the outcome variables was evaluated by
the Kolmogorov-Smirnov's test. Linear regression models were used
to test differences across the four categories of watching TV whilst
eating (the first category as reference—"“Never watching TV
whilst eating”). Then, regression coefficients and 95% confidence
intervals for the associations between the dietary contribution of
ultraprocessed foods across categories of the behaviour watching
TV whilst eating were estimated using unadjusted and adjusted linear
regression models. The adjustment considered the possible
confounding variables: sex (female and male), age (in years),
ethnicity (White and non-White), region (England North, England
Central/Midlands, England South [including London], Scotland, Wales,
and Northern Ireland), and monthly household income. We created a
normal probability plot of the residuals to verify the assumption of
normality.

The consumption of ultraprocessed foods based on children's
behaviour of watching TV during meals was also described by
sociodemographic characteristics. We performed additional analysis
to test the differences in the daily consumption of ultraprocessed
foods according to the frequency of the behaviour of watching TV
during meals (“Never watching TV whilst eating,” “Often watching TV
whilst eating,” and “Almost always/always watching TV whilst eating”)
and to sociodemographic characteristics. Linear trend tests were per-
formed across the three categories of each variable to characterize

possible exposure-response relationships between levels of exposure

MARTINES ET AL

frequency and consumption of ultraprocessed foods (% of total
energy) in the linear analyses.

Survey sample weights from the NDNS study were used in all the
analyses to account for sampling, proportions of observations from
each UK region, and nonresponse error. All statistical analyses were
carried out using Stata Statistical Software version 14, and the signif-

icance level was defined as p < .05.

3 | RESULTS

Table 1 shows the sociodemographic characteristics of the children
studied. Over half of them were female (51%), with mean age of
6.9 years and most were white (82%). The equivalized household
income mean ranged from £621.23 (US$ 855.25) in the first quintile
to £4,594.08 (US$ 6,324.67) in the last quintile. More than 70% of
children reported having watched TV whilst eating their main meals
on at least one occasion. The percentages of children who watched
TV only at lunch were 7.4%, whilst for those who watched only at din-
ner were 32.2%. Thirty one percent of children reported watching TV
at both lunch and dinner.

Children's mean total energy intake was 1,532.28 kcal/day
(SE = 12.39), of which 65.84% (SE = 0.45) came from ultraprocessed
foods (data not shown). Regarding the energy intake from
ultraprocessed foods, the subgroups mostly consumed were
ultraprocessed breads (11.1% of total energy intake), packaged ready
meals (6.6%), confectionary (6.0%), and breakfast cereals (5.8%;
Figure 1).

Table 2 shows the differences in total energy intake and both

absolute and relative mean percent total energy from ultraprocessed

12

11.06

% Total Energy Intake

FIGURE 1 Ultraprocessed food subgroups mostly consumed by children 4-10 years of age. UK National Diet and Nutrition Survey, 2008-2012
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TABLE 2 Mean daily total energy and relative and total energy contribution from ultraprocessed foods and its subgroups based on children's
behaviour of watching television during meals. UK National Diet and Nutrition Survey, 2008-2012 (n = 1,277).

Watching TV during the main meals ¢

Energy and food groups Never watching TV

whilst eating
Mean (SE)
Total energy intake (kcal) 1,542.56 20.63
Ultraprocessed foods
Absolute (kcal) 965.83 16.98
Relative (% of energy) 62.49 0.80
Subgroups of ultraprocessed foods (%)
Ultraprocessed breads 11.59 0.41
Packaged ready meals 6.00 0.46
Breakfast cereals 6.29 0.31
Confectionary 5.15 0.30
Sausage and other reconstituted meat products 4.42 0.28
Biscuits 4.84 0.30
Pastries, buns, and cakes 4.61 0.35
Industrial French fries 2.49 0.24
Soft drinks and sweetened fruit drink 244 0.24
Milk-based beverages 3.29 0.22
Packaged salty snacks 2.68 0.25
Industrial pizza 2.15 0.28
Margarine and other spreads 2.22 0.16
Sauces, dressing, and gravies 1.28 0.11
Industrial desserts 1.18 0.15
Other ultraprocessed foods © 1.87 0.19

Watching TV at Watching TV at Watching TV at lunch
lunch dinner and dinner
1,454.7 39.65 1,53568  19.39  1,525.16 20.04
94127 4145 102813 1656 10627 20.08
64.00 2.02 66.65° 0.67 69.37° 0.86
11.98 0.87 10.69 0.42 10.89 0.39
6.44 0.76 6.13 0.36 7.72f 0.42
475 0.63 573 0.26 5.60 0.27
6.67 1.01 658"  0.35 6.23f 0.34
4.47 0.66 437 0.24 4.82 0.30
3.65 0.56 5.20 0.31 479 0.31
426 071 4.29 0.31 459 0.44
1.94 0.38 3.57f 0.23 3.59f 0.28
211 0.27 2.89 0.20 3.25 0.27
4.59 0.92 410 0.26 345 0.29
3.79f 0.54 348 0.21 3.73f 0.22
1.51 0.47 255 0.31 3.10 0.36
246 0.37 2.36 0.16 2.55 0.19
1.02 0.15 1.28 0.11 1.31 0.11
2.29 0.69 1.11 0.13 1.03 0.13
2.09 0.38 2.32 0.19 2.72f 0.22

Note. Adjusted for sex, age (years), ethnicity (white, no white), region (England North, England Central/Midlands, England South (incl. London), Scotland,

Wales and Northern Ireland), and equivalized household income.

Abbreviation: SE, standard error.

®Main meals were evaluated based on 4 days of food records, using eight occasions for the combined analysis of lunch and dinner.

PWatching television during main meals was not been reported at any occasion.

“Watching television during main meals was reported on at least one occasion.

dCategories reference to watching television during main meals: no (it was not reported at any occasion) and yes (it was reported on at least one occasion).

Including baked beans, meat alternatives, soy and others beverages as milk substitutes, and infant formula.

fp < .01 for differences in relation to the first category—Never watching TV whilst eating.

foods and their subgroups according to the behaviour of watching TV
whilst eating meals. Total daily consumption of ultraprocessed foods
was higher amongst children who watched TV whilst having both
meals (lunch and dinner; 1,062.7 kcal and 69.37% of total calories)
compared with those who did not (965.83 kcal and 62.49% of total
calories). The same trend was observed for children who watched
TV only at dinner (1,028 kcal and 66.65% of total calories) compared
with those who did not.

Regarding ultraprocessed food subgroups, we observed that chil-
dren who watched TV whilst having both meals (lunch and dinner)
consumed more packaged ready meals, confectionary, industrial

French fries, and packaged salty snacks than those who did not watch

TV during meals. No significant differences in total energy intake were
found for other ultraprocessed food subgroups (Table 2).

Table 3 shows the coefficients of the associations between
watching TV during meals and consumption of ultraprocessed foods.
In both crude and adjusted models, children who watched TV during
their meals consumed more ultraprocessed foods on average than
those who did not watch TV whilst eating. Specifically, children who
watched TV whilst having both meals (lunch and dinner) consumed
on average 85.5 kcal/day and 6.1% more energy from ultraprocessed
foods than those who did not. Children who watched TV only during
dinner consumed on average 37.1 kcal/day and 3.4% more energy

from ultraprocessed foods than those who did not.
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TABLE 3 Associations between watching television during meals and ultraprocessed foods consumption amongst children 4-10 years of age.

UK National Diet and Nutrition Survey, 2008-2012 (n = 1,277)

Watching TV during the main meals®*

Ultraprocessed

food consumption Never watching TV whilst eating
Coefficient (Cl 95%)

Absolute (kcal)

Watching TV at lunch

Watching TV at lunch

Watching TV at dinner and dinner

Crude 1.00 -6.40 (-102.73; 89.92) 65.34° (14.91; 115.77) 87.18" (34.81; 139.55)

Adjusted® 1.00 14.64 (-73.94; 103.21) 37.06 (-10.72; 84.83) 85.45 (33.77; 137.14)
Relative (% of energy)

Crude 1.00 171 (-2.78; 6.19) 3.88f (1.76; 6.01) 6.18 (3.86; 8.49)

Adjusted® 1.00 3.17 (-1.14; 7.48) 3.36 (1.26; 5.46) 6.09° (3.84; 8.35)

Abbreviation: Cl, confidence interval.

®Main meals were evaluated based on 4 days of food records, using eight occasions for the combined analysis of lunch and dinner.

PWatching television during main meals was not been reported at any occasion.

“Watching television during main meals was reported on at least one occasion.

dCategories reference to watching television during main meals: no (it was not reported in any occasion) and yes (it was reported at least one occasion).

®Adjusted for sex, age (years), ethnicity (white, no white), region (England North, England Central/Midlands, England South (incl. London), Scotland, Wales

and Northern Ireland), and equivalized household income.

fp < .01 (in relation to the reference category—Never watching TV whilst eating) analysed by linear regression models.

Table 4 shows the differences in the total daily consumption of
ultraprocessed foods (% of total energy) according to children's behav-
iour of watching TV during meals and socioeconomic characteristics.
Despite the differences in the contribution of ultraprocessed foods
amongst the categories of age, ethnicity, and income, we observed
that the consumption of these foods was also higher amongst children
who watched TV during their meals than those who did not watch TV
whilst eating in the stratified analyses. The only exceptions were the
first quintile of income and the first category of region that did not
show a significant difference between the categories of “watching
TV during meals.”

Additional analysis was done to examine the association between
the frequency of the behaviour of watching TV during meals and the
consumption of ultraprocessed foods (Table S2). The frequency of
watching TV whilst eating meals was positively associated with the
consumption of ultraprocessed foods; and a dose-response effect
became clear. The same relationship was maintained for analyses

stratified by sociodemographic variables (Table S2).

4 | DISCUSSION

The results of this study reveals that ultraprocessed foods represent
more than half of all calories in this population's diet (60%), and more
than 70% of children watched TV during their meals. This behaviour of
watching TV during meals was associated with higher shares of
ultraprocessed foods in children's diets.

Few studies have assessed the energy contribution of
ultraprocessed foods in children's diets, which is recognized as an

important determinant of the nutritional quality of diets (Food and

Agriculture Organization, 2015). Studies carried out with Brazilian chil-
dren under 10 years old showed that about 40% (variation between
36.1% and 48.6%) of total dietary energy intake came from
ultraprocessed foods (Barcelos, Rauber, & Vitolo, 2014; Bielemann,
Santos, dos Santos Costa, Matijasevich, & Santos, 2018; Leite et al.,
2016; Karnopp et al, 2016; Sparrenberger, Friedrich, Schiffner,
Schuch, & Wagner, 2015; Rauber et al., 2015), whereas amongst
Colombian children aged 5 to 12 years old, the contribution was
34.4% (Cornwell et al., 2018). Then, the share of ultraprocessed foods
in children's diets in the United Kingdom as observed in this study was
almost 1.6 times higher than those observed in the Latin American
countries (Barcelos et al., 2014; Bielemann et al., 2018; Cornwell
et al., 2018; Karnopp et al., 2016; Leite et al., 2016; Rauber et al.,
2015; Sparrenberger et al., 2015), nations in which dietary patterns
are based on unprocessed and minimally processed foods.

High consumption of ultraprocessed foods is associated with nutri-
tionally unbalanced diets. High energy density and higher total fat, sat-
urated fat, and free sugars, along with lower protein and fibre content
are common constituents of dietary patters based on ultraprocessed
foods (da Costa Louzada et al,, 2018 Moubarac et al., 2017; Steele
et al., 2017; Rauber et al., 2018). In addition, increasing evidence sug-
gests that these foods are harmful to health. Cross-sectional studies
have found associations between consumption of ultraprocessed foods
and obesity (da Costa Louzada et al., 2015%), metabolic syndrome
(Tavares et al., 2012), and presence of asthma and wheezing (Melo,
Rezende, Machado, Gouveia, & Levy, 2018). Prospective cohort studies
have shown that high consumption of these foods is associated with
obesity (Mendonca et al., 2016%), hypertension (Mendonca et al.,
2017%), and cancer (Fiolet et al., 2018) in adults and dyslipidemia in chil-
dren (Rauber et al., 2015). As the development of long-standing
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TABLE 4 Mean daily relative energy contribution from ultraprocessed foods and its subgroups based on children's behaviour of watching
television during meals according to sociodemographic characteristics. UK National Diet and Nutrition Survey, 2008-2012 (n = 1,277)

Watching TV during the main meals®*

Characteristics Never watching TV

whilst eating

% of ultraprocessed foods, mean (SE)

Sex
Female 62.21 1.07 63.06
Male 62.82 1.17 64.72
Age
4-6 years 60.81 1.18 60.60
7-10 years 64.19 1.07 67.90
Ethnicity
White 63.27 0.87 65.54
Non-White 57.77 191 58.02
Region
England North 63.03 2.15 65.27
England Central/Midlands 62.86 248 70.25¢
England South (including London) 61.66 1.11 60.92
Scotland 63.90 1.43 66.28
Wales 64.25 1.47 61.52
Northern Ireland 63.49 1.76 72.34
Monthly household income
1° quintile 67.27 2.04 59.08
2° quintile 65.18 1.99 82.65°
3° quintile 62.76 1.44 65.97
4° quintile 59.81 1.70 58.93
5° quintile 59.48 1.52 57.29

Watching TV at lunch

Watching TV at lunch

Watching TV at dinner and dinner
3.14 67.02¢ 0.88 70.88¢ 1.17
2.61 66.28 0.95 67.80° 1.29
3.03 64.60° 1.19 69.48¢ 1.03
2.32 67.68°¢ 0.82 69.28¢ 1.31
2.32 68.16° 0.71 70.77¢ 0.80
4.58 58.64 2.00 63.00 3.04
5.40 67.84 1.51 68.17 1.74
1.55 66.11 1.55 69.85¢ 2.15
2.90 65.03 1.08 69.64° 1.45
2.07 69.48° 1.17 70.65¢ 1.04
2.37 70.02¢ 1.70 67.67 244
3.37 67.93 1.45 72.29¢ 1.65
4.32 67.08 1.32 67.33 1.98
211 68.18 1.79 72.25¢ 1.77
5.95 67.78° 1.11 72.26° 1.28
2.99 66.79¢ 1.17 67.85¢ 1.84
2.40 63.29¢ 1.71 66.52¢ 2.02

?Main meals were evaluated based on 4 days of food records, using eight occasions for the combined analysis of lunch and dinner.

PWatching television during main meals was not been reported at any occasion.

“Watching television during main meals was reported on at least one occasion.

dCategories reference to watching television during main meals: no (it was not reported in any occasion) and yes (it was reported at least one occasion).

Adjusted for the other socioeconomic characteristics: sex, age, ethnicity, region, and equivalized household income.

®p < .01 for differences in relation to the first category—Never watching TV whilst eating.

preferences is built on familiarity (Birch, 1999), early and frequent expo-
sures to highly palatable ultraprocessed foods raises serious concerns.

Moreover, we observed that more than 70% of the children
watched TV during meals, and such behaviour was more common dur-
ing dinnertime. These results corroborate studies conducted with
Canadian (Liang et al., 2009) and Mexican (Batis, Rodriguez-Ramirez,
Ariza, & Rivera, 2016) children and can be explained by the fact that
children usually consume dinner at home (Matheson, Killen, Wang,
Varady, & Robinson, 2004) and therefore would be more exposed to
having this behaviour.

Ultraprocessed foods are increasingly available in the global food
market; they are convenient and need little or no preparation and
thus replace homemade culinary preparations (Monteiro et al.,
2018°). Our results showed that children who watched TV during

meals consumed an average of 6% more energy from ultraprocessed
foods than those who did not. These findings suggest that the cir-
cumstances in which eating takes place may play an important role
in children's eating patterns. Hare-Bruun et al. (2011) evaluated the
eating preferences of a cohort of Danish children and found that
children who watched TV during their meals had less healthy prefer-
ences, including higher consumption of French fries, carbonated
drinks, and sweets/chocolate. A recent systematic review showed
that watching TV whilst eating is associated with lower quality of
children's diets through higher consumption of sugary drinks and
foods (Avery et al., 2017). Therefore, limiting consumption of food
in front of the TV may reduce preference and consumption of
ultraprocessed foods and thus improve the quality of the diet and

reduce the risk of overweight, obesity, and other related NCDs in
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children (Buijzen, Schuurman, & Bomhof, 2008; Ghobadi et al., 2018;
Liang et al., 2009).

Some social-environmental characteristics may be pointed out to
explain the association found in this study. First, food advertising,
which contributes to the purchase and increased consumption of
food items advertised (Buijzen et al, 2008)—which are mostly
ultraprocessed foods (Pan American Health Organization, 20127 Maia
et al., 2017). There is evidence that even a brief exposure to advertis-
ing is enough for children to choose the food advertised (Borzekowski
& Robinson, 2001; Buijzen et al., 2008), reinforcing such desire as long
as the advertisement is repeated (Maia et al., 2017). The choice for
those foods may also be influenced by its perception as more conve-
nient for consumption in front of the TV (Avery et al., 2017; Fiates,
Amboni, & Teixeira, 2008). Besides, there is the role played by replac-
ing meals at the family table with meals eaten in front of the TV. The
family table meal is associated with higher consumption of fruits and
vegetables as well as lower intake of sugary beverages by children
(Christian, Evans, Hancock, Nykjaer, & Cade, 2013; Fink, Racine,
Mueffelmann, Dean, & Herman-Smith, 2014), whereas eating in front
of a TV is associated with lower overall quality of children's diet
(Trofholz, Tate, Miner, & Berge, 2017).

In the analyses stratified by the socioeconomic characteristics, the
consumption of ultraprocessed foods was also higher amongst chil-
dren who watched TV during meals compared with those who did
not. Specifically in relation to income, the sampling fluctuations
observed in the second quintile of income could be explained by the
low number of children in this category (n = 10), which could have
led to the unexpected result of a higher TV-watching effect at lunch
than at both meals (lunch and dinner). The same sampling fluctuations
were observed in the categories England Central/Midlands (watching
TV at lunch n = 9) and Wales (n = 4).

To our knowledge, this is the first study looking at the association
between watching TV during meals and dietary contribution of
ultraprocessed foods in children. However, potential limitations should
be considered. The possibility of reverse causality in the association
between watching TV and consumption of ultraprocessed foods could
not be lessened due to the cross-sectional study design. Dietary intake
data was estimated from food diaries reported by parents, and lack of
knowledge of all foods eaten by children and underreporting of some
foods, particularly unhealthy ones, are potential issues. These biases
could have led to underestimation of both the overall intakes and
the dietary contribution of ultraprocessed foods, and could also have
decreased the effect of the association between exposure and out-
come. Although NDNS collects limited information indicating food
processing (i.e., places of meals and product brands), these data are
not consistently determined for all food items, which can lead to mis-
classification of foods. However, the standardized methods of NDNS
minimize potential error and bias. NDNS uses a high-quality dietary
assessment method that provides detailed analysis of different foods
consumed, several days of assessment, and takes into account each
individual's day-to-day variability. In addition, the methodology allows
a more comprehensive assessment of eating habits by considering

certain behaviours such as watching TV whilst eating.

MARTINES ET AL.

In conclusion, high frequency of watching TV whilst eating
meals was significantly associated with higher consumption of
ultraprocessed foods by children in the United Kingdom, which
suggest a negative impact on their dietary quality. Increasing the
consumption of unprocessed or minimally processed foods, whilst
decreasing the ultraprocessed counterpart, and offering guidance on
eating together regularly without distractions could be effective ways

of promoting healthful eating, family bonding, and local food culture.
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