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Abstract
Introduction: Adults with attention-deficit/hyperactivity 
disorder (ADHD) have unhealthy eating habits, associated 
with overweight/obesity. We explored whether they pres-
ent with different food-related benefit/risk perceptions, 
compared to those without ADHD. Methods: One hundred 
five university students with (n = 36) and without (n = 69) 
ADHD, aged 22–30, participated in the study. They rated the 
level of frequency and likelihood of food consumption, as 
well as the perceived attractiveness, convenience, and risk 
of 32 healthy and unhealthy food items. Results: The find-
ings revealed significantly lower healthy/unhealthy food 
frequency consumption ratios for the ADHD group com-
pared with the non-ADHD one but no differences in the ra-
tios of estimated likelihood of food consumption and per-
ceptions (attractiveness, convenience, and risk). Conclu-

sion: The results of this study demonstrated a discrepancy 
between the eating behavior (more unhealthy eating pat-
terns in adults with ADHD compared with controls) and 
their food-related perceptions (same perceptions regarding 
the benefit and risk of foods in both groups).

© 2022 The Author(s).
Published by S. Karger AG, Basel

Introduction

Attention-deficit/hyperactivity disorder (ADHD) is 
the most prevalent neurodevelopmental disorder, char-
acterized by developmentally inappropriate inattention 
and/or hyperactive-impulsive behaviors, interfering with 
educational, social, occupational, and health-related 
functioning [1]. Community surveys suggest that ADHD 
occurrence in most cultures is about 5.3–7.2% in child-
hood [2, 3] and about 2.5% in adults [4]. Pharmacologic 
[5] and nonpharmacologic treatments [6] are available 
for individuals with ADHD.

This is an Open Access article licensed under the Creative Commons 
Attribution-NonCommercial-4.0 International License (CC BY-NC) 
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ADHD has received much attention in the last decade 
of research, recognized as being strongly connected to ad-
verse life outcomes [1, 7, 8]. Whereas ADHD-related im-
pairments in academic, occupational, and social domains 
are well established, the impact of ADHD on health im-
pairments as sleep difficulties, physical injuries, hyper-
tension, and obesity/abnormal eating patterns has started 
being explored only recently [9–11].

In regard, more specifically, to obesity, two recent me-
ta-analyses have shown that adults with ADHD have sig-
nificantly higher body mass index(BMI) and a higher 
prevalence of obesity than controls [12, 13]. Indeed, the 
pooled prevalence of obesity was increased by about 70% 
in adults with ADHD compared with subjects without 
ADHD [12, 13]. The association between ADHD and 
obesity is pertinent from a clinical and public health 
standpoint as enormous personal, family, and social bur-
den is associated with both obesity and ADHD [14].

Excessive weight is a major risk factor for a range of 
preventable diseases, such as cardiovascular disease, can-
cer, osteoarthritis, and diabetes [15]. Moreover, the health 
risks associated with an unbalanced diet have become the 
leading factor contributing to the global burden of disease 
as 11 of the top 20 risk factors for the burden of disease 
are related to diet or physical inactivity [16]. A recent 
study [17] among adults from 195 countries between the 
years 1990 and 2017 found that 11 million deaths were 
attributable to dietary risk factors.

Abnormal eating patterns may contribute to a higher 
prevalence of obesity in adults with ADHD compared 
with those without the disorder. Indeed, individuals with 
ADHD are more likely to suffer from eating disorders: 
anorexia nervosa, bulimia nervosa, and binge eating dis-
order (OR = 3.82) [18]. It has also been reported that 
ADHD is associated with unhealthy dietary patterns, 
which may directly lead to excess weight gain [19]. A 
large-sample study revealed associations between ADHD 
and both the number of overeating episodes and un-
healthy food consumption in children [20]. A recent sys-
tematic review and meta-analysis revealed that healthy 
dietary patterns decreased the odds of ADHD and adher-
ence to “junk food” patterns increased it [21]. Iranian 
children with ADHD adhered more often to the sweet 
and fast-food diet [22]. Korean children with higher odds 
of having ADHD endorsed the traditional Western pat-
tern [23]. Another study [24] found that children with 
ADHD consumed a lower proportion of dairy, calcium, 
and vitamin B-2. Regarding adolescents with ADHD, it 
was found they consume less of vegetables, fruits, and nu-
trient density and more total fat, sugar, candies, soft 

drinks, and fast food [25, 26]. University students with 
ADHD reported eating similar amounts of calories and 
food servings to controls, yet the composition of those 
calories included more unhealthy food for ADHD [27]. 
In another study on students with ADHD at the univer-
sity cafeteria, it was found that they bought more un-
healthy foods compared with students without ADHD 
(almost three times higher) [28]. Adults with ADHD 
symptoms (18–65 years) reported poor diets with high 
consumption of sweets [29].

Improvement of diet could potentially prevent one in 
every five deaths globally. Moreover, the suboptimal diet 
is responsible for more deaths than any other risk glob-
ally, including tobacco smoking. Unlike many other risk 
factors, dietary risks affected people regardless of age, sex, 
and sociodemographic development of their place of res-
idence [17]. Therefore, the Youth Risk Behavior Surveil-
lance System (YRBSS) has considered unhealthy dietary 
behaviors as health-risk behavior [30]. Risk-taking be-
havior is defined as an intentional engagement in behav-
iors that may lead to undesirable results in some likeli-
hood [31]. Unhealthy eating joins other risk-taking be-
haviors that often co-occur with ADHD, including 
smoking, substance abuse, dangerous driving, and un-
protected sex [32–37].

A large body of evidence has focused on what influ-
ences an individual to take this risk and choose un-
healthy food items. Decision-making theories suggest 
that individuals make decisions based on their percep-
tions of the risks and benefits of the alternatives, which 
are inherently subjective [38]. Several review studies 
have presented a long list of individual and situational 
variables that are relevant for food choices [39–41]. The 
current study focuses on three major factors: (a) attrac-
tiveness: more the attractive appearance of the food, 
comparatively or absolutely or, relative to other what 
else is available foods [39], (b) convenience: relate to the 
way food is offered – such as whether it is convenient to 
see, select, and consume [39], and (c) risk: how un-
healthy the food is. Regarding benefit perception, foods 
that are perceived as more attractive or convenient (less 
effortful) to select and consume are more frequently 
chosen. On the other hand, as for risk perception, foods 
that are perceived as having a detrimental impact on 
health are less frequently selected.

Previous studies found decreased risk perception in 
individuals with ADHD [42], but others found that they 
endorse exaggerated views regarding the benefit of the 
outcome of risk-taking behaviors [43]. To the best of 
our knowledge, the benefit and risk perceptions of food 
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have never been examined in people with ADHD; there-
fore, the extent at which their food choices can be influ-
enced by their perceptions remains elusive. To fill this 
gap, the aim of the current study was to explore food 
perceptions (attractiveness, convenience, and risk) as a 
potential explanation for unhealthy eating patterns of 
adults with ADHD. We examined university students 
because their lifestyle includes making independent 
food choices [44].

Materials and Methods

Participants and Protocol
The Hebrew University of Jerusalem Institutional Review 

Board approved the study protocol (approval number: 0410I2016) 
and all participants provided written informed consent. One hun-
dred seventy-seven university undergraduate students, recruited 
through a student’s social media (email addresses) in the Faculty 
of Agriculture, Food and Environment of the Hebrew University 
of Jerusalem, completed the questionnaires that were sent to their 
emails. They were asked to fill out a short questionnaire (volun-
tarily). Four of them were excluded because of a specific diet. Three 
of them were excluded because of a high score (above 51) in the 
ASRS questionnaire (Adult ADHD Self-Reported Scale, a scaling 
of ADHD symptoms) which means they have reported multiple 
symptoms of ADHD: inattention, impulsivity, or hyperactivity 
[45].

Sixty-five students from the control group were excluded as 
they did not fit the age criterion (they were under 22 years old). 
Although the instructions for the assignment that was conveyed 
through emails indicated the age range of the participants in the 
study, they did not notice it and filled out the questionnaire even 
though they should not have to. It should be noted that the results 
of the study were unaffected by this exclusion. The remained sam-
ple consisted of 36 and 69 students, in the ADHD and control 
groups, respectively. The two groups were similar in terms of de-
mographic characteristics, including age, gender, religion, family 
status, and residence (living alone or not).

Exclusion criteria were age 22–30 (the acceptable age range for 
BA students in Israel) and any specific dietary pattern (e.g., vege-
tarian, vegan, as well as chronic diseases influencing food choice 
patterns, such as diabetes, or any other health condition reported 
by participants). Another exclusion criterion was a high score 
(above 51) in the Adult ADHD Self-Report [46] for the non-AD-
HD students.

Non-ADHD control participants included students with no 
history of ADHD diagnosis. Also, they did not meet the screening 
criterion of the Adult ADHD Self-Report [46].

For the study group, participants diagnosed with ADHD were 
recruited. All of these students were diagnosed at the MATAL Di-
agnostic Center of the Hebrew University when they began uni-
versity studies (before the study was conducted). MATAL is a sys-
tem of standard tests and questionnaires developed for diagnosing 
learning disabilities – dyslexia, dyscalculia, and dysgraphia – and 
for assessing the likelihood of ADHD in adults. MATAL was de-
veloped at the Israeli National Center for Testing and Evaluation 
with the assistance of learning disability experts and is based on 

up-to-date theoretical knowledge. MATAL includes a background 
interview and a systematic information gathering, two question-
naires, and 20 tests that examine cognitive functions in the follow-
ing areas: language (reading and writing), mathematical abilities, 
attention, memory, perception, and general processing speed. 
Based on the interview, the documentation, the questionnaires, 
and the tests, the existence of ADHD is determined by a trained 
diagnostician. The effectiveness of the tools in the diagnosis of 
learning disabilities was examined in a large-scale study of stu-
dents with various learning disabilities, and national performance 
norms were collected for all tools (National Institute for Testing 
and Evaluation – NITE). For more details, see, e.g., reference [47]. 
In addition, the final diagnosis was confirmed by a neurologist or 
a psychiatrist.

Regarding the use of medication to treat ADHD, 16 out of the 
35 participants from the ADHD group that answered this question 
reported not using medication at all, 17 participants used medica-
tion occasionally, and 2 used it daily; 9 participants reported using 
medication to treat ADHD during the 24 h before participating in 
the study.

Clinical Measures
Standard diagnostic scales were used to assess participants’ 

characteristics. The Demographic and Background Questionnaire 
was used for collecting information about age, gender, family sta-
tus (single/in a relationship/married/divorce), type of residence 
(living alone, with partners, or family), religiosity, intake of medi-
cation (use or not/daily or not/last time of taking the medication), 
healthy lifestyle (physical activity and sleeping habits), and main-
tenance of special dietary patterns.

Food-related benefit and risk (FRBR) questionnaire: For the 
purpose of the study, we developed a questionnaire that included 
32 food items, 16 of which were healthy (like fruits and vegetables) 
and the other 16 unhealthy (like pizza and fries). We asked four 
questions about each item of food (regarding the attractiveness, 
convenience, risk, and the likelihood of consumption this food if 
it was offered to you right now), using a 7-point scale (1 very low 
degree to 7 very high degree): (1) How tasty/pleasurable is this item 
to you? (2) How convenient, available, and affordable is this item 
to you? (3) What is your “gut feeling” about the risk of the follow-
ing food? (4) What is the likelihood that you would eat this food if 
it was presented to you right now? The internal consistency of the 
items was found to be satisfactory for attractiveness, convenience, 
risk, and the likelihood of consumption (Cronbach’s alpha for 
healthy food items = 0.82, 0.85, 0.80, 0.81, respectively, and for un-
healthy food items = 0.88, 0.92, 0.82, 0.94, respectively).

The Food Frequency Questionnaire (FFQ) is a semiquantita-
tive scale with a standard portion size provided for each food item, 
presenting nine frequency options [48]. The Hebrew version of 
FFQ employed in the National Health and Nutrition Survey was 
used for this study. Based on the World Health Organization 
guidelines [49], we selected and examined 16 healthy and 16 un-
healthy items. The internal consistency of the scale in the study was 
0.63 and 0.70, for healthy and unhealthy items, respectively.

The Hebrew version of the ASRS-v1.1 [46] was filled out for a 
continuous scaling of ADHD symptoms. The scale contains 18 
items corresponding to the DSM diagnostic criteria of ADHD, 9 
items for inattention, and 9 items for hyperactivity/impulsivity, of 
which frequency is rated from 1 (never) to 5 (very often). The ques-
tionnaire has high internal consistency (Cronbach’s alpha = 0.88) 
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assessing ADHD in adults. Its sensitivity is 68.4% and specificity 
99.6% [50]. The internal consistency of the ASRS in the study was 
found to be satisfactory (Cronbach’s alpha = 0.91). According to 
the validation study of the Hebrew version of the ASRS [45], the 
sum of the raw scores on all 18 items (Part A and Part B) together 
is the best indication for further clarification of ADHD, and the 
suggested cutoff is 51.

The brief version of the General Health Questionnaire (GHQ-
12), a reliable and valid screening tool for measuring psychiatric 
symptoms [51], was used to determine mental health status. Par-
ticipant Gureje rated the extent to which they have presented 12 
psychiatric symptoms. The test provided one score as suggested by 
Gureje and Obikoya [52]. The internal consistency of the GHQ in 
the study was found to be good (Cronbach’s alpha = 0.87). BMI 
was calculated by dividing weight by height squared (kg/m2) using 
self-reported weight and height.

Statistical Analysis
The reliability of the food perceptions task was confirmed by 

Cronbach’s alpha test. The normality of distribution of the scales 
was tested using skewness and kurtosis parameters, for the control 
and the ADHD groups separately. As normality was not con-
firmed, nonparametric testing was further employed. The main 
effects of the diagnostic group on the ratios of perceptions (attrac-
tiveness, convenience, risk), frequency, and likelihood of food con-
sumption were tested using a Mann-Whitney test. As further post 
hoc analyses, we examined the effect of ADHD on frequency and 
likelihood of food consumption, so as perceptions, this time sepa-
rately for healthy and unhealthy items. Regression analyses were 
used to examine the contribution of attractiveness, convenience, 
and risk to the prediction of the frequency and the likelihood of 
healthy eating. The significance of coefficients was tested via boot-
strap analysis, which is commonly performed given its advantage 
of greater statistical power without assuming multivariate normal-
ity in the sampling distribution, assuming only that the sample is 
representative of the population. Significance was demonstrated if 
the 95% bias-corrected confidence interval for the parameter esti-
mate did not contain zero. SPSS v.22.0 and PROCESS model 6 was 
used for analysis.

Results

Demographic and Clinical Characteristics
The comparison between the characteristics of the 

control and ADHD groups, presented in Table  1, con-

Table 1. Demographic and clinical characteristics by diagnostic group

Controls (n = 69) ADHD (n = 36) Group comparison

Age, M (SD) 25.86 (1.63) 25.55 (2.20) t (96) = 0.76 (p = 0.45)
Gender, % 38 males 36 males χ2 (1) = 0.02 (p = 0.90)
Religiosity, % 75 secular 73 secular χ2 (2) = 4.82 (p = 0.09)
Family status, % 44.1 single 53 single χ2 (2) = 1.31 (p = 0.52)
Residence, % 31 roommate 32 roommate χ2 (4) = 3.30 (p = 0.50)
Physical activity, % 17 never 19 never χ2 (6) = 9.50 (p = 0.15)
Hours of sleep, M (SD) 6.94 (0.87) 6.59 (1.03) t (100) = 1.81 (p = 0.07)
BMI,1 M (SD) 22.10 (2.53) 22.33 (7.07) t (100) = −0.24 (p = 0.85)
GHQ,2 M (SD) 2.97 (0.47) 2.59 (0.51) t (103) = 3.78 (p < 0.001)
ASRS,3 M (SD) 42.42 (8.77) 58.17 (10.08) t (103) = −8.29 (p < 0.001)

1 BMI, body mass index. 2 GHQ, General Health Questionnaire. 3 ASRS, Adult ADHD Self-Report Scale.

Table 2. Medians and interquartile ranges of the frequency, risk, attractiveness, convenience, and likelihood healthy/unhealthy ratios

Scale Frequency Risk Attractiveness Convenience Likelihood

ADHD control ADHD control ADHD control ADHD control ADHD control

Median 1.10 1.58 0.59 0.56 0.93 0.92 0.96 1.00 1.09 1.04
Interquartile range 0.97–1.23 1.28–2.19 0.38–0.76 0.38–0.85 0.84–1.04 0.80–1.11 0.84–1.25 0.90–1.24 0.94–1.39 0.90–1.39

Table 3. Spearman’s correlations between the scales of FRBR 
questionnaire

Scale Frequency Risk Attractiveness Convenience

Frequency –
Risk −0.16
Attractiveness −0.21* −0.03
Convenience 0.26* −0.19* 0.29**
Likelihood 0.33** −0.10 0.72** 0.29**

* p < 0.05. ** p < 0.01.
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firmed no significant differences in age, gender, BMI, re-
ligiosity, family status, residence, hours of sleep, and 
physical activity (Table  1). Significant differences be-
tween groups were found in ASRS (significantly higher 
rates for the ADHD group), as well as in general mental 
health (significantly lower rates for the ADHD group).

Variables of the FRBR Questionnaire
The questionnaire used for the research (food-related 

benefit and risk) consisted of five different scales of 16 
healthy and 16 unhealthy food items (attractiveness, con-
venience, risk, likelihood, and frequency of food con-
sumption). We calculated the results as ratios, meaning 
that each scale reflected the ratio between the correspond-
ing healthy and unhealthy food items (e.g., the mean fre-
quency of eating healthy servings divided by the mean 
frequency of eating unhealthy servings, the mean per-
ceived risk of healthy items divided by the mean per-
ceived risk of unhealthy items). Means and SDs are pre-
sented in Table 2. Skewness and kurtosis for some of the 
food-related benefit and risk scales were not in the accept-
able range. Therefore, for further analyses, we used non-
parametric tests.

We found correlations between the scales as expected. 
The frequency and the likelihood of food consumption 
were correlated with all scales except the risk scale. At-
tractiveness and convenience were also correlated with 
each other (Table 3).

Regression analyses examined the concurrent contri-
bution of attractiveness, convenience, and risk to the pre-
diction of the frequency and the likelihood of healthy eat-
ing. Attractiveness and convenience, but not risk, pre-
dicted the level of food frequency consumption scores. 
Attractiveness predicted the level of likelihood of food 
consumption scores (Table 4).

Effect of ADHD on the FRBR Scales
The Mann-Whitney test revealed differences between 

the groups in frequency of food consumption (Z = −5.86, 
p < 0.001), but no differences in the attractiveness, conve-
nience, and risk perceptions of the food (Z = −0.11, p = 
0.91, Z = −0.84, p = 0.40, Z = −0.20, p = 0.84), or the like-
lihood of food consuming (Z = −0.32, p = 0.75). Excluding 
the participants that used medication in the 24 h prior to 
the completion of the questionnaire did not significantly 
affect the results.

Post hoc analyses revealed that the ADHD group re-
ported eating significantly less healthy food and more un-
healthy food, compared with the control group. No dif-
ferences were observed in the likelihood of food con-
sumption and perception scales (Fig. 1).

Additional Analyses
Spearman’s test (see Table 3) revealed significant cor-

relations between the ratio frequency of food consump-
tion and the ASRS, inattention, hyperactivity, physical 
activity, and mental health status (GHQ); between risk 
perception ratio and sleeping habits; between likelihood 
ratio and physical activity; between ASRS and inatten-
tion, hyperactivity, and mental health status; and finally 
between physical activity and mental health status.

Discussion

Previous studies have found high obesity rates in indi-
viduals with ADHD, which may be caused (among oth-
ers) by unhealthy eating patterns [10, 53]. As unhealthy 
eating increases the probability of health problems, it may 
be defined as a risky behavior [30], similarly to other risk-
taking behaviors that often co-occur with ADHD [10]. 
Decision theories suggested that individuals make deci-
sions based on their subjective benefit and risk percep-

Table 4. Regression analyses for the scales of FRBR questionnaire

Frequency Likelihood

Scale B SE B b CI 95% B SE B b CI 95%

Risk −0.13 0.17 −0.06 −0.52 to 0.27 −0.12 0.13 −0.07 −0.36 to 0.78
Attractiveness 0.74 0.21 0.30 0.22–1.17 1.21 0.17 0.52 0.77–1.59
Convenience 0.40 0.09 0.40 0.11–0.59 0.29 0.30 0.29 −0.03 to 0.60
R2 0.34 0.47
F 15.79* 30.53*

Values in bold represent CI not containing zero. CI, confidence interval. * p < 0.001.
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tions [38]. Food-choices studies have presented the role 
of benefit variables (attractiveness and convenience) in 
food choices [41]. Therefore, the current study aimed to 
explore for the first time whether there is an association 
between ADHD, food perceptions (benefit and risk), and 
unhealthy eating patterns.

Following previous studies [27], the results revealed 
unhealthy eating patterns of the ADHD group, reporting 
a higher frequency of unhealthy foods and a lower fre-
quency of healthy foods, compared with the control 
group. However, we found no differences in likelihood of 
food consumption, as well as in benefit and risk percep-
tions, between these groups. In addition, no significant 
correlation was found between food perceptions and the 
level of inattention and the level of hyperactivity/impul-
sivity. Indeed, the ADHD group rated the level of likeli-
hood, attractiveness, convenience, and risk similarly to 
the control group. Previous work on benefit and risk per-
ceptions of other risky behaviors [42, 43] was inconclu-
sive regarding the differences between individuals with 
and without ADHD. There is little empirical evidence of 
how individuals with ADHD assess benefit and risk, and 
if the assessment differs from individuals without ADHD, 
hence, further research is needed [54].

The lack of differences between participants with and 
without ADHD in the self-rated likelihood of eating as to 

risk and benefit perceptions may relate to the distinction 
between “the cold and hot states” (the aroused and non-
aroused states). “Hot” state is when experiencing an ele-
vated visceral factor (like hunger, fatigue, or emotions), 
and “cold” state is when one is not experiencing an ele-
vated visceral factor [55]. An individual’s behavior, in-
cluding food choices, is based on his current state (hot or 
cold state) [55]. For example, it has been found that when 
people embrace colder state reasoning, they are more 
likely to choose healthily. Impulsive behavior has been 
linked to the impact of the hot state [55]. Hence, it is nec-
essary to examine food choices within a “hot” state, when 
an individual can see, smell, and touch the food (like in a 
restaurant). The “hot” state may lead to a different behav-
ior, especially for ADHD individuals (more impulsive), 
compared with a “cold” state, when an individual is asked 
about food items in a questionnaire.

We did not find any significant difference between the 
groups regarding benefit and risk food perceptions, al-
though we did find interesting results regarding the whole 
sample. Benefit perceptions predicted the frequency and 
likelihood of healthy eating. These findings are in accor-
dance with previous work, demonstrating that consumer 
attitudes and beliefs regarding the potential risks and 
benefits associated with specific foods are likely to repre-
sent potentially influential determinants of consumer 

Fig. 1. Perception ratings of attractiveness, convenience, and risk, by diagnostic group.
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food choices [56]. Other studies have also found out that 
attitudes relevant to specific food choices are likely to be 
informed by benefit and risk perceptions [57].

Moreover, we found that attractiveness and conve-
nience, but not risk, predicted the frequency of healthy 
eating, and only attractiveness predicted the likelihood of 
healthy eating. These findings are in line with food-relat-
ed risk perceptions studies, which demonstrated a gap be-
tween the risk perceptions and the behavior of an indi-
vidual. Similarly, McIntosh and his colleges [58] found 
that individuals did not associate their knowledge of risks 
with their practice. For instance, they found that aware-
ness of the danger of improperly cooked hamburger did 
not necessarily affect willingness to change behavior.

The novelty of the current study is the investigation of 
food perceptions in the ADHD population that has not 
been examined so far. Nowadays, dietary patterns con-
tinue to evolve, and obesity levels are rising both among 
children and adults, causing morbidity and mortality, as 
well as significant economic and social costs [59–61]. 
Hence, the awareness of the disorders that are strongly 
associated with obesity (ADHD) is important to allow 
early diagnosis and treatment of these conditions [62]. 
Additionally, studies that have examined food cues tested 
attractiveness and convenience as one variable (e.g., [63, 
64]), while in this study we separated them to examine 
whether there was a differentiable effect.

This study has several limitations. As noted, samples 
were recruited from one university faculty, which en-
hances control over many demographic variables but at 
the same time weakens the ability to generalize the con-
clusions to other populations. Accordingly, the groups 
were similar in terms of gender, academic level, resi-
dence, religion, family status, and GHQ scores (psychi-
atric symptoms), which implicates that the ADHD group 
consisted of high functioning participants (university di-
agnosed and treated students), that may not represent 
the whole ADHD population. Additionally, the fact that 
the study was conducted in the Faculty of Agriculture, 
Food and Environment may have affected the knowledge 
and the awareness of the participants concerning healthy/
unhealthy eating. Another limitation regards the study 
questionnaire. We designed a new questionnaire that has 
not been tested before. Future studies should further val-
idate the food perception measures and replicate the 
findings of this procedure, and make other convergent 
validity analyses, within other populations as well, and 
may test the correlations between ADHD symptoms, 
food perceptions, and with eating disorders or symp-
toms.

Conclusions

The research findings revealed that ADHD was associ-
ated with higher self-reported frequency of unhealthy 
food choices. On the other hand, individuals with and 
without ADHD rated similarly the likelihood of eating the 
food items that were presented to them and had the same 
benefit and risk perceptions for them. This gap should be 
addressed in future studies. For instance, further studies 
should compare the behavior of individuals with ADHD 
(their food choices) in “hot” states (cafeteria or restaurant) 
and examine what influences their behavior.

Statement of Ethics

The Hebrew University of Jerusalem Institutional Review 
Board approved the study protocol (approval number: 0410I2016). 
All participants provided written informed consent.

Conflict of Interest Statement

The authors have no conflicts of interest to declare.

Funding Sources

The authors have no funding sources to declare.

Author Contributions

All the authors have the same contribution to the article, have 
written, conducted the research, and analyzed the results.

Data Availability Statement

Data are available in the lab of corresponded author.

References  1 Faraone SV, Asherson P, Banaschewski T, 
Biederman J, Buitelaar JK, Ramos-Quiroga 
JA, et al. Attention-deficit/hyperactivity dis-
order. Nat Rev Dis Primers. 2015; 1: 15020.

 2 Polanczyk GV, Willcutt EG, Salum GA, Kiel-
ing C, Rohde LA. ADHD prevalence esti-
mates across three decades:  an updated sys-
tematic review and meta-regression analysis. 
Int J Epidemiol. 2014 Apr; 43(2): 434–42.

 3 Thomas R, Sanders S, Doust J, Beller E, 
Glasziou P. Prevalence of attention-deficit/
hyperactivity disorder:  a systematic review 
and meta-analysis. Pediatrics. 2015 Apr; 

135(4): e994–1001.

https://www.karger.com/Article/FullText/524315?ref=1#ref1
https://www.karger.com/Article/FullText/524315?ref=2#ref2
https://www.karger.com/Article/FullText/524315?ref=3#ref3


Food Perceptions: Adults ADHD 299Psychopathology 2022;55:292–300
DOI: 10.1159/000524315

 4 Simon V, Czobor P, Bálint S, Mészáros A, Bit-
ter I. Prevalence and correlates of adult atten-
tion-deficit hyperactivity disorder:  meta-
analysis. Br J Psychiatry. 2009 Mar; 194(3): 

204–11.
 5 Cortese S, Adamo N, Del Giovane C, Mohr-

Jensen C, Hayes AJ, Carucci S, et al. Compar-
ative efficacy and tolerability of medications 
for attention-deficit hyperactivity disorder in 
children, adolescents, and adults:  a systematic 
review and network meta-analysis. Lancet 
Psychiatry. 2018; 5(9): 727–38.

 6 Shrestha M, Lautenschleger J, Soares N. Non-
pharmacologic management of attention-
deficit/hyperactivity disorder in children and 
adolescents:  a review. Transl Pediatr. 2020 
Feb; 9(Suppl 1): S114–24.

 7 Asherson P, Buitelaar J, Faraone SV, Rohde 
LA. Adult attention-deficit hyperactivity dis-
order:  key conceptual issues. Lancet Psychia-
try. 2016 Jun; 3(6): 568–78.

 8 Thapar A, Cooper M. Attention deficit hyper-
activity disorder. Lancet. 2016 Mar 19; 

387(10024): 1240–50.
 9 Cortese S, Konofal E, Dalla Bernardina B, 

Mouren MC, Lecendreux M. Does excessive 
daytime sleepiness contribute to explaining 
the association between obesity and ADHD 
symptoms? Med Hypotheses. 2008; 70(1): 12–
6.

10 Nigg JT. Attention-deficit/hyperactivity dis-
order and adverse health outcomes. Clin Psy-
chol Rev. 2013 Mar; 33(2): 215–28.

11 Spencer TJ, Faraone SV, Tarko L, McDermott 
K, Biederman J. Attention-deficit/hyperactiv-
ity disorder and adverse health outcomes in 
adults. J Nerv Ment Dis. 2014 Oct; 202(10): 

725–31.
12 Cortese S, Moreira-Maia CR, St Fleur D, Mor-

cillo-Peñalver C, Rohde LA, Faraone SV. As-
sociation between ADHD and obesity:  a sys-
tematic review and meta-analysis. Am J Psy-
chiatry. 2016 Jan; 173(1): 34–43.

13 Nigg JT, Johnstone JM, Musser ED, Long HG, 
Willoughby MT, Shannon J. Attention-defi-
cit/hyperactivity disorder (ADHD) and being 
overweight/obesity:  new data and meta-anal-
ysis. Clin Psychol Rev. 2016 Feb; 43: 67–79.

14 Cortese S, Vincenzi B. Obesity and ADHD:  
clinical and neurobiological implications. In:  
Stanford C, Tannock R, editors. Behavioral 
neuroscience of attention deficit hyperactivi-
ty disorders and its treatment. Berlin Heidel-
berg:  Springer;  2011. Vol. 9. p. 199–218. Curr 
Top Behav Neurosci.

15 World Health Organization. Office of health 
communications and public relations. Obe-
sity and overweight. Geneva:  World Health 
Organization;  2006.

16 Lim H, Son JY, Choue R. Effects of medical 
nutrition therapy on body fat and metabolic 
syndrome components in premenopausal 
overweight women. Ann Nutr Metab. 2012; 

61(1): 47–56.

17 GBD 2017 Colorectal Cancer Collaborators. 
The global, regional, and national burden of 
colorectal cancer and its attributable risk fac-
tors in 195 countries and territories, 1990–
2017:  a systematic analysis for the Global Bur-
den of Disease Study 2017. Lancet Gastroen-
terol Hepatol. 2019 Dec; 4(12): 913–33.

18 Nazar BP, Bernardes C, Peachey G, Sergeant 
J, Mattos P, Treasure J. The risk of eating dis-
orders comorbid with attention-deficit/hy-
peractivity disorder:  a systematic review and 
meta-analysis. Int J Eat Disord. 2016 Dec; 

49(12): 1045–57.
19 Cortese S, Konofal E, Lecendreux M. Alert-

ness and feeding behaviors in ADHD:  does 
the hypocretin/orexin system play a role? 
Med Hypotheses. 2008 Nov; 71(5): 770–5.

20 Kim EJ, Kwon HJ, Ha M, Lim MH, Oh SY, 
Kim JH, et al. Relationship among attention-
deficit hyperactivity disorder, dietary behav-
iours and obesity. Child Care Health Dev. 
2014 Sep; 40(5): 698–705.

21 Shareghfarid E, Sangsefidi ZS, Salehi-Abar-
gouei A, Hosseinzadeh M. Empirically de-
rived dietary patterns and food groups intake 
in relation with attention deficit/hyperactivi-
ty disorder (ADHD):  a systematic review and 
meta-analysis. Clin Nutr ESPEN. 2020 Apr; 

36: 28–35.
22 Azadbakht L, Esmaillzadeh A. Dietary pat-

terns and attention deficit hyperactivity dis-
order among Iranian children. Nutrition. 
2012 Mar; 28(3): 242–9.

23 Woo HD, Shin A, Kim J. Dietary patterns of 
Korean adults and the prevalence of metabol-
ic syndrome:  a cross-sectional study. PLoS 
One. 2014; 9(11): e111593.

24 Chou WJ, Lee MF, Hou ML, Hsiao LS, Lee MJ, 
Chou MC, et al. Dietary and nutrient status of 
children with attention-deficit/hyperactivity 
disorder:  a case-control study. Asia Pac J Clin 
Nutr. 2018; 27(6): 1325–31.

25 Howard AL, Robinson M, Smith GJ, Ambro-
sini GL, Piek JP, Oddy WH. ADHD is associ-
ated with a “Western” dietary pattern in ado-
lescents. J Atten Disord. 2011 Jul; 15(5): 403–
11.

26 Rios-Hernandez A, Alda JA, Farran-Codina 
A, Ferreira-Garcia E, Izquierdo-Pulido M. 
The mediterranean diet and ADHD in chil-
dren and adolescents. Pediatrics. 2017 Feb; 

139(2): e20162027.
27 Hershko S, Aronis A, Maeir A, Pollak Y. Dys-

functional eating patterns of adults with at-
tention deficit hyperactivity disorder. J Nerv 
Ment Dis. 2018 Nov; 206(11): 870–4.

28 Hershko S, Cortese S, Ert E, Aronis A, Maeir 
A, Pollak Y. Advertising influences food 
choices of university students with ADHD. J 
Atten Disord. 2021 Jun; 25(8): 1170–6.

29 Weissenberger S, Ptacek R, Vnukova M, Rab-
och J, Klicperova-Baker M, Domkarova L, et 
al. ADHD and lifestyle habits in Czech adults, 
a national sample. Neuropsychiatr Dis Treat. 
2018; 14: 293–9.

30 Kann L, Warren CW, Harris WA, Collins JL, 
Douglas KA, Collins ME, et al. Youth risk be-
havior surveillance:  United States, 1993. J Sch 
Health. 1995 May; 65(5): 163–71.

31 Boyer T. The development of risk-taking:  a 
multi-perspective review. Dev Rev. 2006 Sep; 

26(3): 291–345.
32 Barkley RA, Cox D. A review of driving risks 

and impairments associated with attention-
deficit/hyperactivity disorder and the effects 
of stimulant medication on driving perfor-
mance. J Safety Res. 2007; 38(1): 113–28.

33 Charach A, Yeung E, Climans T, Lillie E. 
Childhood attention-deficit/hyperactivity 
disorder and future substance use disorders:  
comparative meta-analyses. J Am Acad Child 
Adolesc Psychiatry. 2011 Jan; 50(1): 9–21.

34 Lee SS, Humphreys KL, Flory K, Liu R, Glass 
K. Prospective association of childhood atten-
tion-deficit/hyperactivity disorder (ADHD) 
and substance use and abuse/dependence:  a 
meta-analytic review. Clin Psychol Rev. 2011 
Apr; 31(3): 328–41.

35 Molina BS, Pelham WE Jr. Attention-deficit/
hyperactivity disorder and risk of substance 
use disorder:  developmental considerations, 
potential pathways, and opportunities for re-
search. Annu Rev Clin Psychol. 2014; 10: 607–
39.

36 Sarver DE, McCart MR, Sheidow AJ, Letour-
neau EJ. ADHD and risky sexual behavior in 
adolescents:  conduct problems and substance 
use as mediators of risk. J Child Psychol Psy-
chiatry. 2014 Dec; 55(12): 1345–53.

37 Pollak Y, Dekkers TJ, Shoham R, Huizenga 
HM. Risk-taking behavior in attention defi-
cit/hyperactivity disorder (ADHD):  a review 
of potential underlying mechanisms and of 
interventions. Curr Psychiatry Rep. 2019 Mar 
22; 21(5): 33.

38 Weber AE, Boivin JF, Blais L, Haley N, Roy E. 
HIV risk profile and prostitution among fe-
male street youths. J Urban Health. 2002 Dec; 

79(4): 525–35.
39 Glanz K, Basil M, Maibach E, Goldberg J, Sny-

der D. Why Americans eat what they do:  taste, 
nutrition, cost, convenience, and weight con-
trol concerns as influences on food consump-
tion. J Am Diet Assoc. 1998 Oct; 98(10): 1118–
26.

40 Cohen DA, Babey SH. Contextual influences 
on eating behaviours:  heuristic processing 
and dietary choices. Obes Rev. 2012 Sep; 

13(9): 766–79.
41 Wansink B. Change their choice! Changing 

behavior using the CAN approach and activ-
ism research. Psychol Mark. 2015 May; 32(5): 

486–500.
42 Farmer JE, Peterson L. Injury risk factors in 

children with attention deficit hyperactivity 
disorder. Health Psychol. 1995 Jul; 14(4): 325–
32.

https://www.karger.com/Article/FullText/524315?ref=4#ref4
https://www.karger.com/Article/FullText/524315?ref=5#ref5
https://www.karger.com/Article/FullText/524315?ref=5#ref5
https://www.karger.com/Article/FullText/524315?ref=6#ref6
https://www.karger.com/Article/FullText/524315?ref=7#ref7
https://www.karger.com/Article/FullText/524315?ref=7#ref7
https://www.karger.com/Article/FullText/524315?ref=8#ref8
https://www.karger.com/Article/FullText/524315?ref=9#ref9
https://www.karger.com/Article/FullText/524315?ref=10#ref10
https://www.karger.com/Article/FullText/524315?ref=10#ref10
https://www.karger.com/Article/FullText/524315?ref=11#ref11
https://www.karger.com/Article/FullText/524315?ref=12#ref12
https://www.karger.com/Article/FullText/524315?ref=12#ref12
https://www.karger.com/Article/FullText/524315?ref=13#ref13
https://www.karger.com/Article/FullText/524315?ref=14#ref14
https://www.karger.com/Article/FullText/524315?ref=14#ref14
https://www.karger.com/Article/FullText/524315?ref=14#ref14
https://www.karger.com/Article/FullText/524315?ref=15#ref15
https://www.karger.com/Article/FullText/524315?ref=15#ref15
https://www.karger.com/Article/FullText/524315?ref=15#ref15
https://www.karger.com/Article/FullText/524315?ref=16#ref16
https://www.karger.com/Article/FullText/524315?ref=17#ref17
https://www.karger.com/Article/FullText/524315?ref=17#ref17
https://www.karger.com/Article/FullText/524315?ref=18#ref18
https://www.karger.com/Article/FullText/524315?ref=19#ref19
https://www.karger.com/Article/FullText/524315?ref=20#ref20
https://www.karger.com/Article/FullText/524315?ref=21#ref21
https://www.karger.com/Article/FullText/524315?ref=22#ref22
https://www.karger.com/Article/FullText/524315?ref=23#ref23
https://www.karger.com/Article/FullText/524315?ref=23#ref23
https://www.karger.com/Article/FullText/524315?ref=24#ref24
https://www.karger.com/Article/FullText/524315?ref=24#ref24
https://www.karger.com/Article/FullText/524315?ref=25#ref25
https://www.karger.com/Article/FullText/524315?ref=26#ref26
https://www.karger.com/Article/FullText/524315?ref=27#ref27
https://www.karger.com/Article/FullText/524315?ref=27#ref27
https://www.karger.com/Article/FullText/524315?ref=28#ref28
https://www.karger.com/Article/FullText/524315?ref=28#ref28
https://www.karger.com/Article/FullText/524315?ref=29#ref29
https://www.karger.com/Article/FullText/524315?ref=30#ref30
https://www.karger.com/Article/FullText/524315?ref=30#ref30
https://www.karger.com/Article/FullText/524315?ref=31#ref31
https://www.karger.com/Article/FullText/524315?ref=32#ref32
https://www.karger.com/Article/FullText/524315?ref=33#ref33
https://www.karger.com/Article/FullText/524315?ref=33#ref33
https://www.karger.com/Article/FullText/524315?ref=34#ref34
https://www.karger.com/Article/FullText/524315?ref=35#ref35
https://www.karger.com/Article/FullText/524315?ref=36#ref36
https://www.karger.com/Article/FullText/524315?ref=36#ref36
https://www.karger.com/Article/FullText/524315?ref=37#ref37
https://www.karger.com/Article/FullText/524315?ref=38#ref38
https://www.karger.com/Article/FullText/524315?ref=39#ref39
https://www.karger.com/Article/FullText/524315?ref=40#ref40
https://www.karger.com/Article/FullText/524315?ref=41#ref41
https://www.karger.com/Article/FullText/524315?ref=42#ref42


Hershko/Cortese/Ert/Aronis/Maeir/
Pollak

Psychopathology 2022;55:292–300300
DOI: 10.1159/000524315

43 Shoham R, Sonuga-Barke EJ, Aloni H, Yaniv 
I, Pollak Y. ADHD-associated risk taking is 
linked to exaggerated views of the benefits of 
positive outcomes. Sci Rep. 2016 Oct; 6: 34833.

44 Marquis M. Exploring convenience orienta-
tion as a food motivation for college students 
living in residence halls. Int J Consum Stud. 
2005; 29(1): 55–63.

45 Zohar AH, Konfortes H. Diagnosing ADHD 
in Israeli adults:  the psychometric properties 
of the adult ADHD self report scale (ASRS) in 
Hebrew. Isr J Psychiatry Relat Sci. 2010; 47(4): 

308–15.
46 Kessler RC, Adler L, Ames M, Demler O, Far-

aone S, Hiripi E, et al. The World Health Or-
ganization adult ADHD self-report scale 
(ASRS):  a short screening scale for use in the 
general population. Psychol Med. 2005 Feb; 

35(2): 245–56.
47 Ben-Simon A, Beyth-Marom R, Inbar-Weiss 

N, Cohen Y. Regulating the diagnosis of 
learning disability and the provision of test 
accommodations in institutions of higher ed-
ucation. Annual meeting of the International 
Association for Educational Assessment. 
Cambridge, UK;  2008.

48 Shai I, Shahar DR, Vardi H, Fraser D. Selec-
tion of food items for inclusion in a newly de-
veloped food-frequency questionnaire. Pub-
lic Health Nutr. 2004 Sep; 7(6): 745–9.

49 World Health Organization. Regional office 
for Europe. Food-based dietary guidelines in 
the WHO European region. Copenhagen:  
WHO Regional Office for Europe;  2003.

50 Adler LA, Spencer T, Faraone SV, Kessler RC, 
Howes MJ, Biederman J, et al. Validity of pilot 
adult ADHD self-report scale (ASRS) to rate 
adult ADHD symptoms. Ann Clin Psychia-
try. 2006 Jul–Sep; 18(3): 145–8.

51 Piccinelli M, Bisoffi G, Bon MG, Cunico L, 
Tansella M. Validity and test-retest reliability 
of the Italian version of the 12-item general 
health questionnaire in general practice:  a 
comparison between three scoring methods. 
Compr Psychiatry. 1993 May–Jun; 34(3): 198–
205.

52 Gureje O, Obikoya B. The GHQ-12 as a 
screening tool in a primary care setting. Soc 
Psychiatry Psychiatr Epidemiol. 1990 Sep; 

25(5): 276–80.
53 Cortese S, Vincenzi B. Obesity and ADHD:  

clinical and neurobiological implications. 
Curr Top Behav Neurosci. 2012; 9: 199–218.

54 Haines A, McMichael AJ, Smith KR, Roberts 
I, Woodcock J, Markandya A, et al. Public 
health benefits of strategies to reduce green-
house-gas emissions:  overview and implica-
tions for policy makers. Lancet. 2009 Dec; 

374(9707): 2104–14.
55 Lowenstein SR, Koziol-McLain J, Thompson 

M, Bernstein E, Greenberg K, Gerson LW, et 
al. Behavioral risk factors in emergency de-
partment patients:  a multisite survey. Acad 
Emerg Med. 1998 Aug; 5(8): 781–7.

56 Verbeke W, Vanhonacker F, Sioen I, Van 
Camp J, De Henauw S. Perceived importance 
of sustainability and ethics related to fish:  a 
consumer behavior perspective. Ambio. 2007 
Nov; 36(7): 580–5.

57 Siegrist M, Cvetkovich G. Perception of haz-
ards:  the role of social trust and knowledge. 
Risk Anal. 2000 Oct; 20(5): 713–9.

58 McIntosh WA, Christensen LB, Acuff GR. 
Perceptions of risks of eating undercooked 
meat and willingness to change cooking prac-
tices. Appetite. 1994 Feb; 22(1): 83–96.

59 Wansink B, Westgren RE, Cheney MM. Hier-
archy of nutritional knowledge that relates to 
the consumption of a functional food. Nutri-
tion. 2005 Feb; 21(2): 264–8.

60 Drichoutis AC, Lazaridis P, Nayga RM, Kap-
sokefalou M, Chryssochoidis G. A theoretical 
and empirical investigation of nutritional la-
bel use. Eur J Health Econ. 2008 Aug; 9(3): 

293–304.
61 Winterman E, Sharp K, McNamara G, 

Hughes T, Brown J. Support for mentors in 
clinical education. Nurs Times. 2014 Dec 17–
2015 Jan 13; 110(51): 21–3.

62 Pi-Sunyer X. The medical risks of obesity. 
Postgrad Med. 2009 Nov; 121(6): 21–33.

63 Wansink B, Cheney MM, Chan N. Exploring 
comfort food preferences across age and gen-
der. Physiol Behav. 2003 Sep; 79(4–5): 739–47.

64 Hanks AS, Just DR, Smith LE, Wansink B. 
Healthy convenience:  nudging students to-
ward healthier choices in the lunchroom. J 
Public Health. 2012 Aug; 34(3): 370–6.

https://www.karger.com/Article/FullText/524315?ref=43#ref43
https://www.karger.com/Article/FullText/524315?ref=44#ref44
https://www.karger.com/Article/FullText/524315?ref=45#ref45
https://www.karger.com/Article/FullText/524315?ref=46#ref46
https://www.karger.com/Article/FullText/524315?ref=48#ref48
https://www.karger.com/Article/FullText/524315?ref=48#ref48
https://www.karger.com/Article/FullText/524315?ref=49#ref49
https://www.karger.com/Article/FullText/524315?ref=49#ref49
https://www.karger.com/Article/FullText/524315?ref=49#ref49
https://www.karger.com/Article/FullText/524315?ref=50#ref50
https://www.karger.com/Article/FullText/524315?ref=50#ref50
https://www.karger.com/Article/FullText/524315?ref=51#ref51
https://www.karger.com/Article/FullText/524315?ref=52#ref52
https://www.karger.com/Article/FullText/524315?ref=52#ref52
https://www.karger.com/Article/FullText/524315?ref=53#ref53
https://www.karger.com/Article/FullText/524315?ref=54#ref54
https://www.karger.com/Article/FullText/524315?ref=55#ref55
https://www.karger.com/Article/FullText/524315?ref=55#ref55
https://www.karger.com/Article/FullText/524315?ref=56#ref56
https://www.karger.com/Article/FullText/524315?ref=57#ref57
https://www.karger.com/Article/FullText/524315?ref=58#ref58
https://www.karger.com/Article/FullText/524315?ref=59#ref59
https://www.karger.com/Article/FullText/524315?ref=59#ref59
https://www.karger.com/Article/FullText/524315?ref=60#ref60
https://www.karger.com/Article/FullText/524315?ref=61#ref61
https://www.karger.com/Article/FullText/524315?ref=62#ref62
https://www.karger.com/Article/FullText/524315?ref=63#ref63
https://www.karger.com/Article/FullText/524315?ref=64#ref64
https://www.karger.com/Article/FullText/524315?ref=64#ref64

	startTableBody
	StartZeile
	Zwischenlinie
	startTableBody
	startTableBody
	StartZeile
	startTableBody

