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ABSTRACT

OBJECTIVE: Attention-deficit hyperactivity disorder (ADHD) has been linked to “unhealthy” food consumption, but the stud-
ies in this area are insufficient. The aim of this study is to investigate the relationship between ADHD/related symptoms and
processed meat products and snack consumption.

METHODS: This study was conducted on 390 children aged between 6 and 17 with 169 ADHD (38 Girls, 131 Boys) and 221
healthy controls (93 Girls, 128 Boys). Food consumption was evaluated by a modified food frequency questionnaire, including
18 food containing processed meat products and snacks. ADHD symptoms were evaluated by the teacher and parent Turgay
DSM-1V-Based Child and Adolescent Disruptive Behavioral Disorders Screening and Rating Scale (T-DSM-IV-Scale) and Con-
ners’ Rating Scale (CPRS, CTRS).

RESULTS: Children with ADHD consumed more processed meat products, milk-based desserts, and chocolate-sweets than
controls (p<0.05). A positive correlation was observed between the ADHD symptom scores and the consumption amount
of all snacks, the amount of chocolate-sweets consumption, the frequency of consumption of sujuk, chocolate, jelly beans,
sweets, cakes, and chocolate spread (p<0.05).

CONCLUSION: Children with ADHD consume more foods rich in saturated fat and sugar than their healthy peers. Processed
food consumption of children with ADHD may be associated with ADHD symptoms.
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Attention‘deﬁcit and hyperactivity disorder (ADHD)
is one of the most common psychiatric diseases
worldwide, affecting 5-12% of children. ADHD is a
neurodevelopmental disorder characterized by inatten-
tion, distraction, restless excessive activity, impulsivity,
and other deficiencies of executive functions [1].

The role of nutrition in the etiology of ADHD is a topic
under investigation. Although many studies have been con-
ducted on nutrients and their components, the results are
inconsistent with each other. Common findings in studies
investigating the relationship between diet models and

ADHD has been associated with unhealthy dietary mod-
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els (rich in saturated fat-refined sugar and poor in vegeta-
bles and fruits) [2]. In a study, those who were newly diag-
nosed with ADHD were found to consume confectionery,
cola drinks, and soft drinks more; fatty fish, fruits, and veg-
etables less [3]. In a comprehensive prospective study, the
data collected about diet models during pregnancy and at
certain ages of the child were analyzed, and it was revealed
that the unhealthy diet form was associated with an in-
creased risk of internalizing and externalizing behavior [4].

ADHD diagnostic criteria include symptoms such as
forgetfulness and losing something easily [1]. Studies are
showing that a diet rich in high fat and sugar can have neg-
ative effects on memory, learning, and attention [5-11].

Impulsivity symptoms are among the core diagnos-
tic symptoms of ADHD [1]. Western diet has been re-
ported to trigger hyperactivity and impulsivity in adoles-
cent male rats [12]. In a cross-sectional study conducted
in adults in the form of an online questionnaire, it was
reported that impulsivity was also high in people with
fast food consumption [13].

This work was planned as a case—control study to
comparing the consumption of processed meat products

and snacks with and without ADHD.

MATERIALS AND METHODS

Ethics Approval

All procedures contributing to this work comply with
the ethical standards of the relevant national and insti-
tutional committee on human experimentation with the
Helsinki Declaration of 1975, as revised in 2008. The
study protocol was approved by the University of Health
Sciences Hamidiye Scientific Research Ethics Commit-
tee (project/decision no: 19/16).

Study Design
The present study was a case—control study.

The questionnaires for the case group were conducted
by a dietitian face to face. In the control group, the ques-
tionnaires were delivered to parents through teachers.
The questionnaires from the parents were checked and
filled in again by the dietitian with the children. The
demographic characteristics of the child and family, fre-
quency, and quantity of consumption of 18 foods, includ-
ing processed meat products and snacks, were questioned
in both groups. The family and the teacher were asked to
fill the scales used to evaluate the ADHD findings of the
case group, and the forms were taken 1 month later.

Highlight key points

e Children with ADHD consume more processed meat prod-
ucts and snacks than healthy peers.

e Children with ADHD are at risk for unhealthy nutrition.

e Consuming processed foods is positively correlated with the
presence of ADHD symptoms.

Setting

The recruitment and data collection were ongoing
from October 2018 to May 2019. The case group of
the study was conducted in the child and adolescent
psychiatry clinic in Istanbul. The control group from
primary, middle, and high schools in Istanbul were in-
cluded in the study.

Participants

The case group was included in 169 ADHD chil-
dren aged 6—17-year old. The inclusion criteria were
as follows (1) normal intelligence based on either a
Wechsler Intelligence Scale for Children-full-scale
intelligence quotient (WISC-R full-scale IQ) score
above 80 or the average/above average academic per-
formance documented with the last year’s final school
grades (normal intelligence was confirmed by at least
one faculty member of child psychiatry/pediatric
neurology), (2) evaluation by a child and adolescent
psychiatry clinic for behavioral/learning problems,
(3) ADHD diagnosis and subtype according to the
DSM-V by a structured psychiatric interview.

In the control group, the questionnaire was con-
ducted on 400 healthy children aged 6—17 years, and
221 people who completed the questionnaires were in-
cluded in the study. The parents were asked in writing,
“Does your child have any psychiatric disorder?” and
children with any psychiatric condition were not in-

cluded in the study.

Written consent was obtained from parents.

Study Size

To predict that the unhealthy nutrition rate in those with
ADHD+ may have a minimum difference of 5% more
than the unhealthy nutrition rate in those with ADHD;
to be able to determine statistically significant with at
most 5% Type I error margin and at least 80% power, it
has been determined as a minimum sample size of 400.
The determination of the sample size was calculated us-
ing the program “www.e-picos.com,” NY, New York.
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Assessment
Food Consumption

A questionnaire containing processed meat products and
ready-to-eat snacks were used. Among the foods con-
sumed, attention was paid to whether they were home-
made or not, and the foods that were bought ready-to-
eat were questioned. The foods and groupings that are
questioned while consuming food are listed below:

+ Sujuk, salami, sausage, pastrami: Processed meat
products

+ Chocolate spread, sweets, jellybeans, chocolate, chew-
ing gum: Chocolate-sweets

+ Dessert, pastry, cake, biscuit: Bakery products

+ Pudding, fruit yogurt, ice cream: Sugary and dairy
products

+ Chips, cracker: Salty snacks

Participants’ processed meat products and snack con-
sumption, using a modified food frequency questionnaire
form with 18 food, were questioned as ‘every day,’ ‘once a
week,”“2—3 days a week,”“3-4 days a week,”“5—6 days a
week, “2—3 days a month,”“once a month.” The frequency
of food consumption was questioned along with the
amount consumed, and the amount and frequency of these
consumptions were determined. Foods with a consump-
tion frequency of every day, 2—3 days a week, 3—4 days a
week, and 5—6 days a week were labeled as “very often” and
foods with a consumption frequency of once a week, 2-3
days a month, once a month, and the ones that have no
consumption at all were labeled as“Very seldom or none.”

Food consumption amounts were taken by asking the
various sizes of food sold in the market (small, medium,
large), by showing photos, or by kitchen measurements
(slices, spoons, bowls). Daily consumption amounts
were calculated for each food according to the frequency
of consumption. The amounts of foods were calculated
in grams. The daily consumption of foods has not been
evaluated on a product basis. Instead, the total amount of
food consumption into classified food groups was calcu-
lated (amount of processed meat products consumption,
amount of bakery products, etc.). By collecting all snacks,
the total daily snack consumption amount was calculated.

ADHD Symptoms

Conners’ parent rating scale (CPRS) and Conners’ teacher
rating scale (CTRS)

These scales are frequently used in behavior assessment.
Based on the observations of the parents, the CPRS in-

cludes 48 questions used in the behavioral assessment
of their children. Based on teachers “classroom observa-
tions, the CTRS consists of 28 questions used in stu-
dents” behavioral evaluation [14].

Teacher and parent turgay DSM-1V-based child and
adolescent disruptive bebavioral disorders screening and
rating scale (T-DSM-1V-S)

Itis a scale developed according to DSM-IV criteria [15].
There are 9 questions about inattentiveness, 6 about hy-
peractivity, 3 about impulsivity, 8 about being opposi-
tional, and 15 about behavioral. It is filled by parents and
teachers of children with ADHD. For each point, there
are 0: none, 1: a little, 2: more, 3: too many, options.

Statistical Analysis

The Statistical Package for the Social Sciences version
17.0 was used for statistical evaluation of the data. To
control the confoundings, hospitals and schools in the
same neighborhood were preferred so that the income
levels and living standards of the groups were similar
to each other. To check that the questionnaire was con-
ducted properly, questionnaires with meaningless or
opposite answers were not evaluated. Similarly, sloppy
questionnaires with the same answer to all questions
were not taken into consideration. The arithmetic mean
and standard deviation values of the data obtained from
individuals were calculated. Nominal variables are given
using frequency and percentages. Descriptive findings
were presented as mean and standard deviation for con-
tinuous data. Independent sample t-Test was used for the
average comparison between binary groups. Chi-square
tests were used to compare the classified data. Chi square
test was calculated using another program “www.e-picos.
com,” NY, New York. The relationships between the
variables were examined with the Spearman correlation
coeflicient and binary regression analyses. The tests were
determined in the 95% confidence interval, and the sig-
nificance level was p<0.05.

RESULTS

Participants

Since the symptom scales of the case group were ob-
tained from parents and teachers, 169 forms were dis-
tributed to them, 94 participants returned the CTRS
form, 75 returned the CPRS form, 86 returned the
teacher T-DSM-IV-S, and 73 participants returned



Akin et al., Processed meats and snacks consumption in ADHD 269
TABLE 1. Demographic features of ADHD and control group
Demographic features ADHD (N:169) Control (N:221) Total (N:390) p
Gender (%) <0.001*
Girl 22.0 42.0 33.5
Boy 78.0 58.0 66.4
Age (years) (Mean£SD) 9.76+2.45 10.25+2.39 10.04+2.42 0.05
Age at diagnosis (%) -
0-29 days 32.0 - -
1-5 months 27.0 - -
6 months and above 41.0 - -
Mother’s education (%)
Primary education 52.4 68.9 61.8 <0.001*
High school 29.2 21.5 24.8 0.08
University 18.4 9.6 13.4 0.01*
Father’s education (%) 0.17
Primary education 49.7 56.1 53.8
High school 34.3 33.9 34.4
University 14.8 9.0 11.6

ADHD: Attention-deficit and hyperactivity disorder; SD: Standard deviation; *: P<0.05, Chi-square test.

the parent T-DSM-IV-S. As a result, demographic
characteristics and food records were analyzed with
169 data from the case group and 221 from the con-
trol group. Besides, the relationships between symptom
scales and food consumption in the case group were
analyzed for children whose scales could be reached
(CTRS: 94; CPRS: 75; Teacher T-DSM-IV-S: 86;
Parent T-DSM-IV-S: 73).

Demographic Features

The demographic features of the ADHD and control
groups are shown in Table 1. The average age of all
participants is 10+2 years, and there is no difference
between ADHD and control groups. The percentage
of girls in the control group is higher than the ADHD
group (p<0.001). Moreover, the percentage of boys
in the ADHD group is higher than the control group
(p<0.001).

It was determined that most of the mothers
(61.4%) had primary education, the rest had high
school (24.8%) and university (13.4%) education, and
the education level of fathers was slightly higher than
mothers. The education level of the mothers of chil-
dren with ADHD is higher than that of the control
group (p<0.05).

The ADHD group is classified according to the
time of diagnosis and treatment. The percentage
of receiving treatment for ADHD patients is 32%
for 0-29 days, 27% for 1-5 months, and 41% for 6
months and above.

Food Consumption

The frequency of food consumption was evaluated be-
tween the two groups (Table 2). Pastrami consumption
was not included in the analysis as it was not at a sta-
tistically significant level. For this reason, 17 of the 18
foods were analyzed. The frequency of sujuk and cake
consumption among patients with ADHD is higher
than controls (p<0.05).

The amount of processed meat products, bakery
products, sugary and dairy products, chocolate-sweets,
salty snacks, and all snacks consumption was compared
(Table 3). The average amount of processed meat prod-
ucts, sugary and dairy products, chocolate-sweets con-
sumption in the ADHD group is higher than the control
group (p<0.05).

Binary regression was analyzed to determine the
effect of age, gender, and parents’ education on food
consumption (Tables 4-7). The ages were grouped as
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TABLE 2. Frequency of food intakes between children with ADHD and controls

Food ADHD Control p
Very seldom or none (%) Very often (%) Very seldom or none (%) Very often (%)
Sujuk 58.6 41.4 80.0 20.0 0.000*
Salami 76.3 23.7 83.0 16.3 0.68
Sausage 95.9 4.1 95.0 5.0 0.88
Chocolate spread 52.1 47.9 48.0 52.0 0.41
Sweets 82.2 17.8 82.4 17.6 0.97
Jellybeans 89.3 10.7 93.2 6.8 0.24
Dessert 93.5 6.5 93.2 6.8 1.00
Pastry 96.4 3.6 95.5 5.0 0.82
Cake 73.4 26.6 84.6 15.4 0.006*
Pudding 85.2 14.8 84.6 15.4 0.82
Fruit yogurt 92.9 7.1 91.4 8.6 0.72
Chocolate 32.5 67.5 38.9 61.1 0.19
Biscuit 68.0 32.0 64.7 35.3 0.49
Chewing gum 58.6 41.4 55.2 44.8 0.50
Ice cream 65.7 34.3 58.4 41.6 0.14
Chips 69.2 30.8 75.6 24.4 0.16
Cracker 70.4 29.6 76.0 24.0 0.21
ADHD: Attention-deficit and hyperactivity disorder; *: P<0.05, Chi-square test.
TABLE 3. Daily consumption amount of food intake between children with ADHD and controls
Food ADHD Control p
Mean (SD) Mean (SD)
Processed meat products (g) 27.22 (38.21) 15.32 (20.28) 0.000*
Bakery products (g) 37.86 (46.49) 41.15 (54.59) 0.53
Sugary and dairy products (g) 57.78 (85.50) 41.63 (60.69) 0.03*
Chocolate-sweets (g) 61.11 (65.42) 37.09 (34.61) 0.000*
Salty snacks (g) 24.60 (40.11) 20.28 (28.40) 0.21
All snacks (g) 236.77 (218.82) 260.77 (183.82) 0.24

ADHD: Attention-deficit and hyperactivity disorder; SD: Standard deviation; *: P<0.05, Independent Sample t-Test.

6—10 and 11-17 years, and there was no relationship
between age groups and food consumption. Parents’

education was categorized as primary education =
low education; high school and university = high ed-
ucation, and there was no relationship between par-
ents’ education and food consumption. Similarly, the

gender of children with ADHD did not affect their
food consumption.

Teacher and Parent T-DSM-IV-S, CPRS, and CTRS

The relationships between total scores and food intakes
were examined with the Spearman correlation test in
children with ADHD (Table 8). A positive correlation
was found between the consumption amount of all
snacks, amount of chocolate-sweets and frequency of
sujuk, chocolate, sweets, jellybeans, dessert, pastry, and

chocolate spread, and ADHD total scores (p<0.05).
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TABLE 4. Binary regression analyses for the age factors as-
sociated with food consumption in children with ADHD

TABLE B. Binary regression analyses for the mother’s education
factors associated with food consumption in children with ADHD

Food p OR 95.0% CI Food p OR 95.0% CI
Lower  Upper Lower  Upper
Sujuk (f) 0.05 0.476 0.224 1.015 Sujuk (f) 0.16 0.907 0.791 1.040
Cake (f) 0.77 0.896 0.427 1.881 Cake (f) 0.10 1.107 0.979 1.252
Processed meat products (a) 0.87 1.001 0.990 1.012 Processed meat products (a) 0.41 1.004 0.994 1.015
Sugary and dairy products (a) 0.75 1.001 0.996 1.005 Sugary and dairy products (a) 0.27 0.998 0.993 1.002
Chocolate-sweets (a) 0.82 1.001 0.995 1.006 Chocolate-sweets (a) 0.12 0.996 0.990 1.001

ADHD: Attention-deficit and hyperactivity disorder; OR: Odds ratio; CI: Confi-
dence interval; a: Consumption amount; f: Consumption frequency.

TABLE 5. Binary regression analyses for the gender factors
associated with food consumption in children with ADHD

ADHD: Attention-deficit and hyperactivity disorder; OR: Odds ratio; CI: Confi-
dence interval; a: Consumption amount; f: Consumption frequency.

TABLE 7. Binary regression analyses for the father’s education
factors associated with food consumption in children with ADHD

Food p OR 95.0% CI Food p OR 95.0% CI
Lower  Upper Lower  Upper
Sujuk (f) 0.55 1.339 0.511 3.508 Sujuk (f) 0.85 0.907 0.791 1.040
Cake (f) 0.25 0.579 0.227 1.474 Cake (f) 0.10 1.107 0.979 1.252
Processed meat products (a) 0.06 0.980 0.960 1.001 Processed meat products (a) 0.41 1.004 0.994 1.015
Sugary and dairy products (a) 0.75 1.001 0.996 1.006 Sugary and dairy products (a) 0.27 0.998 0.993 1.002
Chocolate-sweets (a) 0.36 1.003 0.997 1.009 Chocolate-sweets (a) 0.12 0.996 0.990 1.001

ADHD: Attention-deficit and hyperactivity disorder; OR: Odds ratio; CI: Confi-
dence interval; a: Consumption amount; f: Consumption frequency.

DISCUSSION

Since ADHD is the most common neurodevelopmental
disorder of childhood [1], studies related to its preven-
tion and treatment are the subject of current research. In
this study, it has been found that children with ADHD
have a higher consumption of processed meat products
and snacks compared to healthy controls. Moreover, this
type of food consumption has been found to be associat-

ed with ADHD symptoms.

Western-style diet, where processed meats are con-
sumed more, has been associated with ADHD [2]. In
our study, the consumption of processed meat products
was compared between ADHD and the control group.
It has been found that children with ADHD consume
statistically significantly more frequent sujuks and more
processed meat products. In a study similar to our study,
it was shown that the western-style diet score, which in-

ADHD: Attention-deficit and hyperactivity disorder; OR: Odds ratio; CI: Confi-
dence interval; a: Consumption amount; f: Consumption frequency.

cludes processed meat products, was higher in the ADHD
group compared to the control [13]. Liu et al. [14] re-
ported a positive correlation between the consumption of
processed meat products and hyperactivity score.

Instant food, which is described as “junk food,” is
snacks that are high in energy density and poor in terms
of nutrients [15]. It can be considered unhealthy because
it contains a lot of energy, saturated fat, and sugar. In our
study, it was found that the frequency of consumption of
cake and the amount of sugary and dairy products and
chocolate-sweets was higher in the group with ADHD.
Similarly, Wang et al. [16], reported that the group with
ADHD consumes food rich in sugar and fat more. In
another study, it was observed that ADHD consumed
ready-to-eat cakes, sweets, and candies more than the
control group [17]. In our study, there was a positive cor-
relation between ADHD symptoms and sujuk and all
snacks. In line with the findings of our study, in a China
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TRBLE 8. Correlation between the four total scores and food intakes children with ADHD

Food CTRS CPRS Teacher T-DSM-1V Parent T-DSM-IV-S
r p r p r p r p
All snacks (a) 0.149 0.15 0.280 0.01* 0.096 0.37 0.176 0.13
Chocolate-sweets (a) 0.038 0.71 0.367 0.001* 0.137 0.20 0.229 0.05
Sujuk (f) 0.229 0.02* -0.43 0.08 0.122 0.26 -0.021 0.86
Chocolate (f) 0.206 0.04* 0.047 0.68 0.119 0.27 -0.009 0.94
Sweets (f) 0.168 0.10 0.231 0.04* 0.248 0.02* 0.229 0.05
Jellybeans (f) -0.74 0.48 0.252 0.02* -0.046 0.67 0.125 0.29
Dessert (f) -0.134 0.19 0.261 0.02* -0.098 0.36 0.238 0.04*
Pastry (f) -0.024 0.81 0.250 0.02* 0.078 0.47 0.229 0.05
Chocolate spread (f) 0.197 0.05 0.181 0.12 0.219 0.04* 0.174 0.14

ADHD: Attention-deficit and hyperactivity disorder; CTRS: Conners’ teacher rating scale; CPRS: Conners’ parent rating scale; *: P<0.05, r: Spearman correlation; a:

Consumption amount, f: Consumption frequency.

study, there was a positive correlation between processed
and snack labeled food and ADHD symptoms [18].
Wolff et al. [19] found that children with ADHD con-
sume more candies and sugary gum and that their hyper-
activity scores are related to these foods.

Various hypotheses regarding the unhealthy diet
of patients with ADHD have been proposed. First of
all, it is the impulsivity and inattention components of
ADHD that can be effective in an unhealthy diet. Easy
and cheap access to fatty and sugary food in the markets
is one of the important factors affecting the selection of
these foods. People with high levels of impulsivity often
have difficulty in resisting conditions that are offered to
them and, are more sensitive to rewards [23]. Guerrieri
et al. [20] observed that more caloric intake occurred in
children with high impulsivity against the food of vary-
ing color, shape, taste, and texture. It is stated that chil-
dren with ADHD tend to reach foods that are easily
accessible and practical to eat. Also, they were shown to
choose the fastest option between the fast-food option
and the delayed food option [21]. Inattention and lack
of planning can cause difliculties in regular diet and ad-
herence to diet regimens. In addition, inattentiveness can
be associated with a lack of awareness of food intake. Be-
sides, abnormal eating patterns may also be included in
disturbing behaviors related to hyperactivity [22].

Parents’ attitudes should be taken into consideration
when interpreting children’s unhealthy food liabili-
ties in ADHD. Studies report strong correlations be-
tween parental behavior and children’s food consump-

tion [23]. Genetic factors are known to be effective in
ADHD, and it is estimated that at least one child of
half of the adults with ADHD has ADHD. Inattention
and difliculties in self-control in the parent of ADHD
can lead to neglect against the needs of the child [24].
Since families with ADHD symptoms can show more
negligent parental behaviors, these behaviors can lead
to the child’s consumption of food in a comfortable
and unrestricted manner. Besides, due to the impulsive
choices of families with ADHD, the possibility of hav-
ing unhealthy food at home may increase. Easy access
to unhealthy food has been associated with an increase
in snack consumption in children [25].

Parenting a child with ADHD is a tiring, time-con-
suming, and emotional process that involves feelings of
guilt and hopelessness at different stages of life. The daily
life of a parent with ADHD is full of plans to overcome
daily challenges with his child and be prepared for these
challenges [26]. Studies with parents of children with
ADHD have been shown to have higher stress levels
[27-29]. It is time and patience for a tired parent to ed-
ucate and guide her/his ADHD child on healthy eating.
For this reason, children with ADHD may be at risk for
unhealthy nutrition.

Our results can partially be generalized. Because foods
are produced generally in similar ways. Ingredients in
processed foods are nearly the same. ADHD symptoms
are also the same all over the world. Hence, it is expected
that the relation of consumption of processed foods and
ADHD can be similar also in other populations.
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Limitations of the Research

+ The parents in the control group were unable to par-
ticipate in oral interviews. The parents’ written infor-
mation was considered.

+ Failure to take the scales used to evaluate ADHD
symptoms from all participants.

+ In both groups, it was not questioned whether the
parents had a diagnosis of ADHD. This situation
can be a potential confounding factor because of
food choice, accessibility and consumption. Like this
factor, some other variables that can cause ADHD
were not evaluated in the study.

Conclusion

In our research, processed meat products and snack
consumption were found to be higher than healthy
peers. Foods were found to be associated with the total

ADHD score.

This study shows that children with ADHD are at risk
for unhealthy nutrition. Children with ADHD should
be under more observation in terms of nutrition than
healthy children. It should be particularly recommended
that both healthy children and children with ADHD
reduce the consumption of this type of unhealthy food.
Research is needed to show a clear mechanism for the
causes of these results.
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