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Abstract

Although the impact of diet on physical health is an important public health issue, less attention has been devoted to the relationship between
nutrition and children’s mental development. The views of parents and teachers about the extent to which diet affects physical and mental
development of children were compared in four European countries. An online questionnaire (developed in English and translated) was
circulated through a market research agency. Participants were parents or teachers of children aged 4-10 years without learning or
behavioural issues. Questionnaires were returned by 1606 parents (401 in England, Germany and Hungary; 403 in Spain) and 403 teachers
(100 in each country, except for 103 in Hungary). Teachers were older than parents (35-3 % v. 18-:3 % over 45 years; P<0-001) and less likely
to smoke (15-9% v. 26:3 %, P<0-001). There was no difference between the proportions of parents and teachers who felt that a child’s
physical development depended very much/extremely (v. moderately/slightly/not at all) on diet (overall 79-8 %). Lower proportions of both
groups thought that mental development was very much/extremely influenced by diet (67-4 %). In the regression modelling, believing that
physical and mental performance was greatly influenced by diet was significantly and positively associated with living in Hungary, scoring
higher on a measure of General Health Interest and (parents only) level of education attained. Differences existed among countries in most
views. Lower levels of awareness of the importance of diet for brain development and cognition (compared with physical health outcomes)
indicate the potential for educating consumers, especially parents with lower educational attainment.
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Perceptions and understanding of the impact of diet on the
physical health of children is an important public health issue,
particularly in the context of growing concerns about childhood
obesity'™, but traditionally little attention has been paid to lay
views about the relationship between nutrition and a child’s
mental development and performance®. Food and nutrition,
however, have important and pervasive impacts on brain
development and cognitive functioning through effects on brain
cell structure, neurotransmission, brain energy supply and
A balanced diet is, thus, important for mental as
well as physical development, with implications for school
performance, achievement in adulthood and lifelong health and
well-being®>. What parents and teachers believe about the

metabolism

relationship between nutrition and the mental development of
children may affect their attitudes and behaviours regarding
food provision for young people(@. We explored their views in
four European countries in order to identify gaps in awareness
about the importance of nutrition for brain development and
cognition, as well as the need for policies to improve public
understanding.

Previously, we qualitatively examined the perceptions and
beliefs of parents and teachers regarding the relationship between
what children eat and their health and mental performance by
conducting interviews in each of the four countries: England,
Germany, Hungary and Spain””. The importance of developing
good eating habits emerged as a concern for parents, as they
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perceived these habits could have long-term implications for
health. Parents also identified conflict in trying to balance the
provision of a healthy nutritious diet and satisfying their children’s
food preferences. Participants from all the countries spoke of the
effects of diet in terms of physical, mental and behavioural
outcomes, with attention and concentration being the aspects of
mental performance most often mentioned by parents. They
defined foods as ‘good’ and ‘bad’ with good foods having positive
effects and bad foods having negative effects, especially as
manifested by changes in mood and behaviour”. However, they
ranked food-related factors (such as regularity of meals and what a
child eats) significantly lower than physical (activity, sleep)
and psychological (mood, behaviour) factors
environment as influences on cognitive development and mental
performance®. The objective of the present study was to examine
these attitudes and beliefs on a wider scale, to compare them
across four different European countries and to distil messages for
public health policy.

and school

Methods

The study design and details were agreed upon between the
international research teams through several face-to-face
meetings and intervening email exchanges. Ethical approval
was obtained in all the countries according to local procedures.

The questionnaire was developed by the members of the
research team. Relevant theoretical and empirical literature on
the relationship between nutrition and mental performance was
accessed to identify key factors. In addition, the findings from
the qualitative interviews that had been completed with parents
and teachers in each country”” were consulted. A meeting
involving researchers and four invited nutrition experts and
psychologists was held in England, and a list of topics for the
questionnaire was agreed upon. This was circulated to the other
participating countries for comment. A preliminary ques-
tionnaire was then developed in English and translated into
local languages. It was piloted in all four countries with a small
number of local volunteer parents and teachers to ensure that
the type, flow and number of questions were appropriate to the
aims of the study, and to pre-test for clarity and comprehension.
Results from the pilot study were evaluated and compared, and
the content of the final questionnaire (comprising twenty-five
items) was decided. Changes following the pilot study involved
refinement of the wording to ensure consistency in meaning
across the four countries.

In this study, we report results from the analysis of three
items that explored respondents’ views on the following: the
extent to which diet affects the mental development and
physical development of children; and the effect of diet on ten
selected indicators of a child’s physical (overall health, energy
levels, weight, physical activity and sleep) and mental (attention,
ability to learn, memory, mood and behaviour) performance
(each scored on a five-point scale — extremely, very much,
moderately, slightly, not at all — or don’t know). Findings from
other items, including those examining factors affecting parental
food choice, will be reported elsewhere. Information was
collected on the socio-demographic characteristics of respondents
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that might influence their views: age, sex, ethnicity, whether born
in the country, highest level of education attained, occupation of
the main earner, number of children living at home, if respondent
had ever gained a qualification relating to health or nutrition,
smoking status and (for teachers only) number of years teaching.
Respondents also completed the General Health Interest (GHD
scale, an eight-item instrument that measures health-related food
attitudes, each scored on a seven-point scale from which an
average is calculated, range 1 (least interested in healthy eating)
to 7 (most interested)(()).

Recruitment of participants

In order to access national samples, data collection was managed
by a market research agency in England, which had links with
partner organisations in the other three countries. Parents and
teachers were recruited from established online panels in each
country. Panel members were selected according to the inclusion
criteria for individual studies, and were paid in the form of points
for timely and full completion of instruments. Inclusion criteria
were as follows: for parents, that they had a child aged 4-10
years old and, for teachers, that they were in mainstream (not
private or special) education. Teachers had to teach the same age
group. We focused on 4- to 10-year-old children because at that
age parents are still likely to be having a significant influence
over their diet and nutrition. We excluded parents and teachers
of children with diagnosed pathologies, such as attention deficit
hyperactivity disorder, because we reasoned that they may have
researched dietary influences on development more thoroughly
than the general population. The target was to recruit 400 parents
and 100 teachers in each country, enabling the detection, using a
two-sided test, with size of 5% and power of 80%, of an
underlying difference in prevalence of 10 % for parents (20 % for
teachers) with regard to any dichotomous outcome. The
questionnaire was completed online and controls in the
questionnaire prevented non-response to any item, and thus all
the returns were complete.

Analysis

Data were transferred to SPSS (version 16; SPSS Inc.) for
analysis. Summary statistics (numbers, percentages, means,
standard deviations, medians and ranges) were calculated for
all background variables and were broken down by respondent
group (parent/teacher) and country (England/Germany/
Hungary/Spain). Comparisons were performed using the
appropriate statistical tests: y* for categorical variables; the
Mann-Whitney U test (parents v. teachers) or the Kruskal-
Wallis test (countries) for ordinal variables; and unpaired ¢ test
(parents v. teachers) or one-way ANOVA (countries) for
continuous variables.

The proportions of parents and teachers thinking that diet
influences physical or mental development of a child extremely
or very much (v. moderately, slightly, not at al) were
compared; the four countries were also compared within the
parent and teacher groups separately. Views of parents and
teachers of the effect of diet on specific indicators of a child’s
physical and mental performance were compared using y* tests
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(extremely, very much ». moderately, slightly, not at all) and
Mann-Whitney U tests (for a five-point ordinal scale 1 =not at all
to 5=extremely); comparisons across countries were analysed
using Kruskal-Wallis tests. Associations were explored between
GHI score and the importance (five-point ordinal scale) attributed
to diet as an influence on mental or physical development
(independent variables) and participant characteristics (including
country) using step-wise linear regression modelling. Statistical
significance was reported at the 5% level.

Results
Sample characteristics

The questionnaires were returned by 1606 parents (401 in England,
Germany and Hungary; 403 in Spain) and 403 teachers (100 in
England, Germany and Spain; 103 in Hungary). Characteristics of
the respondents are detailed in Table 1. Respondents were
predominantly of white ethnicity. Higher proportions of teachers
than parents were over the age of 45 years (35:3% v. 183 %;
P<0-00D), and teachers were also less likely to smoke than parents
159% v. 26:3%, P<0-001). About one-half of the teachers
reported having no children under the age of 18 years living at
home. Parent responders differed significantly across countries for
all the variables except for smoking rates; teachers did not differ
internationally with respect to having a qualification related to
health or nutrition and whether born in the home country.

The GHI mean scores were significantly higher for teachers
than parents (4-83 v. 4-67; P=0-006), and differences existed in
GHI among countries for both parents and teachers (Table 1). The
step-wise regression modelling showed that parent GHI scores
increased with age and were significantly higher for women
(than men), non-smokers and those educated up to the college/
university level. The teacher GHI was also higher for older
respondents and women, and for those without a qualification in
health or nutrition. In both the parent and teacher models,
respondents in Spain and Germany recorded higher GHI
compared with those in England; parent scores in Hungary were
significantly lower than in England (Table 2).

Views about the influence of diet on the physical and
mental development of a child

Overall, 80% of the parents and teachers felt that a child’s
physical development depends very much or extremely
(v. moderately, slightly, not at all) on diet; the equivalent
proportion for mental development was lower (67 %). Except
for Germany, higher proportions of teachers than parents
thought that diet was a very/extremely important influence on
both physical and mental development (parents v. teachers
overall difference (all countries together) not significant).
However, significant differences existed between countries in
the views of parents and teachers on the importance of diet for
both physical and mental development (Table 3).

In all four regression models (parents and teachers, physical
and mental development), living in Hungary and scoring higher
on the GHI (more interest in healthy eating) were associated
with believing that diet had a larger influence on physical and
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mental development. Parents with higher education also
viewed diet as more important for both types of development
(than those with less education); parents without a qualification
in health and nutrition (compared with those with) and parents
with fewer children were more likely to think that diet strongly
influenced physical development (Table 4).

Views about the influence of diet on specific indicators of a
child’s physical and mental performance

When asked about the effect of diet on specific indicators, the
importance attributed to physical indicators of performance
(especially overall health, energy levels, weight and physical
activity) was generally greater than that for mental indicators, by
both parents and teachers. In addition, there were no significant
differences between teachers and parents in the proportions
who felt that those physical indicators, and ability to learn, were
influenced very much/extremely by diet. However, the pro-
portions of parents and teachers differed significantly regarding
their views on the impact of diet on other indications of mental
performance (attention, mood, behaviour and (marginally)
memory) and sleep. For each of these aspects, the proportion of
teachers who felt that diet was a strong influence was higher
compared with the proportion of parents. Differences existed
between countries regarding the importance of all indicators for
mental performance, except for teachers regarding memory and
(marginally) mood (Table 5).

Discussion

Across all countries, larger proportions of parents and teachers
regarded diet to be an important determinant of physical
development than of mental development. When asked about
specific indicators, responses from both groups continued to
show that they thought that diet had a bigger influence on
aspects of physical performance (especially overall health,
energy levels, weight and physical activity) than on dimensions
of mental performance (especially mood, memory and
behaviour).

One reason why parents and teachers attributed less
importance to the influence of diet on mental development of
children than to their physical development may be due to the
lack of attention paid to mental performance relative to con-
cerns about obesity'®. This in turn may have resulted from
uncertainties in the scientific evidence about the relationship
between dietary intake and mental performance, impeding the
design and delivery of clear messages for consumers. Multiple
factors affect mental functioning, and identifying the indepen-
dent impact of nutrition is challenging®. Cognitive processes
are complex and experimental designs are confounded by a
range of factors (such as the time of day the measurement is
made or composition of the foods used in interventions)(ll_l4).
(such as parenting,
education and resources at home) influence background
cognitive competence. Moreover, mood, motivation and arou-
sal (themselves affected by nutrition) can additionally influence
mental performance in various ways '*!%.

Socio-economic  factors access to


https://doi.org/10.1017/S000711451500032X
https:/www.cambridge.org/core
https:/www.cambridge.org/core/terms

Nf British Journal

of Nutrition

XZE000S LSt L12000S/£101°0L/BI0 108)/:5d1ny

*SWI1/2402/6.10 8B pLIqUIEY MMM/:SA1IY 38 3]ge|ieA. ‘BsN JO SWa) 810D abpliquie) ayi 01 323[gns ‘8Z:10:91 18 £ 10Z JBIA £0 UO ‘S81°Z°9YZ"8E L :SS8Jppe dI *2102/610° bpLiquiesmmm/:sdiy woly papebjumod

Table 1. Characteristics of respondents: comparison of parents and teachers, including by country

Parents Teachers All countries
England Germany Hungary Spain England Germany Hungary Spain Parents Teachers Difference
(N 401) (N 401) (N 401) (N 403) Difference (N 100) (N 100) (N 103) (N 100) Difference (N 1606) (N 403) between
between between parents and
Characteristic n % n % n % n % countries, P n % n % n % n % countries, P n % n % teachers, P
Age (=45 years) 93 232 77 192 48 120 75 186 0-001 29 290 26 26-0 57 55-3 31 31-0 <0-001 293 183 143 353 <0-001
Sex (male) 129 322 176 439 130 3244 185 45.9 <0-001 35 350 50 50-0 16 155 47 47-0 <0-001 620 386 148 36-7 —0-478
Born home country (yes) 358 893 377 94.0 389 970 382 948 <0-001 92 92.0 94 94.0 100 971 92 92:0 0-386 1506 938 378 93-8 0-986
Qualification health/nutrition (yes) 37 92 58 145 57 142 47 1.7 0-082 15 150 18 180 24 233 17 17.0 0-464 199 124 74 184 0-002
Current smoker (yes) 89 222 117 292 108 269 109 270 0-145 90 90 27 270 14 136 14 14.0 0-004 423 263 64 159 <0-001
Ethnicity (White) 360 898 379 94.5 398 993 385 95.5 <0-001 84 840 96 960 101 981 100 100 <0-001 1522 94.8 381 94.5 0-854
Higher education (yes)* 266 663 212 52.9 158 394 226 56-1 <0-001 862 537
Main earner occupation (Manag, 130 324 148 369 122 304 158 39-2 0-035 558 34.7
Prof)t
Parent(s) who teach (yes) 15 37 33 82 35 87 39 97 0-008 122 76
Teacher in state school (yes)t 81 81.0 76 76-0 92 893 37 37.0 <0-001 286 71-0
Teacher is a parent (yes) 69 69-0 69 69-0 85 82:5 70 70-0 0-080 293 727
Children <18 years of age living 4 1.0 12 30 3 0.7 13 32 0-015 44 440 44 44.0 65 631 44 44.0 0-011 32 20 197 489 <0-001
with respondent (none)
Continuous variables Mean  sp Mean sb Mean spb Mean sD Mean sp Mean sp Mean sD Mean sD Mean sb  Mean sp
Number of children <18 years of 1.82 088 181 115 190 080 210 117 <0-001 099 110 099 117 062 099 116 135 0-008 191 102 094 117 <0-001
age living with respondent
Years in teaching 114 111 111 112 232 107 104 103 <0-001
GHI: range 1-7 (most interested 465 093 471 104 437 114 495 1.00 <0-001 471 1.06 483 1.13 473 095 5.06 097 0-071 467 105 483 1.03 0-006

in healthy eating)§

E, England; G, Germany; GHI, General Health Interest; H, Hungary; P, parents; S, Spain; T, teachers. (range 1 = least interested in healthy eating to 7 = most interested in healthy eating).

* Highest level of education is college or university.

1 Managerial or professional (rather than clerical, administrative, manual, homemaker, retired, student, seeking work).
1 Rather than independent school.

§ General Health Interest Scale x test.
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Table 2. Modelling of factors associated with General Health Interest (GHI) score

(B coefficient and their standard errors; 95 % confidence intervals)

95 % ClI
Factors*® B SE Significance Lower bound Upper bound
Parentst Constant 3-371 0-149 0-001 3-080 3-662
Sex (1, male; 2, female) 0-482 0-053 0-001 0-378 0-586
Age (in 10 year bands) 0-160 0-029 0-001 0-104 0-216
Spain 0-396 0-071 0-001 0-256 0-535
Germany 0-164 0-071 0-022 0-024 0-304
Hungary -0-233 0-072 0-001 -0-374 —0-092
Current smoker (yes) -0-207 0-057 0-001 -0-319 —0-095
University education (yes) 0-102 0-052 0-048 0-001 0-203
Teacherst Constant 3254 0-241 0-001 2779 3.728
Sex (1, male; 2, female) 0-635 0-104 0-001 0-431 0-839
Age (in 10 year bands) 0-124 0-041 0-003 0-044 0-205
Spain 0-492 0-121 0-001 0-253 0730
Germany 0-313 0-123 0-011 0-072 0-554
Qualification in health or nutrition (yes) -0-249 0-125 0-047 —0-495 —-0-003

* Dependent variable: GHI score, range 1 (least interest in healthy eating) — 7 (most interest).
1 Independent variables: country (England as reference); age; sex; born in home country; qualification in health or nutrition; higher (college/university) education; current smoker;

and ethnicity (white or other).

Another explanation for less recognition of the role of diet in
mental performance may lie in the difficulties lay members of
the public experience with understanding the processes of
brain development and cognition. Our previous interviews with
parents of primary-school children in the four countries
confirmed that they believed that diet affects mental functioning
of a child as well as his/her physical health and well-being,
but that they encountered problems with articulating
what the concept of ‘mental performance’ meant to them.
Cognitive processes encompass a range of complex functions
(perception, psychomotor, attention, memory, language and
executive functions)®, the details of which may be hard
to comprehend. Parents tended to relate most to ‘attention’” and
‘concentration’, and many expressed the view that food affected
these dimensions indirectly through its impact on mood and
behaviour. Consistent with findings from other studies" 1%,
parents also related to ‘learning’ as an element of mental
performance™®. The
performance for the questionnaire in this study reflected these
pragmatic considerations and the need
meaningful terminology was used. However, respondents (and
parents in particular) still may have found the link between diet
and mental performance less clear than that between diet and
physical outcomes for children.

The lower level of awareness of the importance of diet for
brain development and cognition (compared with awareness
of physical outcomes) indicates potential for educating
consumers. Information can be provided through a number of
routes, including public health messages, health professionals
and the food industry. Although the influences of nutrition on
mental performance are complex, sufficient evidence has been
established to allow the design of reliable information for
consumers on the role of dietary factors. General messages
about the need for a varied diet with good nutritional content
and regular intake should highlight the advantages for cognitive
functioning as well as for physical health®!”*®_ In addition,

selection of indicators of mental

to ensure that
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specific ways in which diet and nutrition affect children’s mental
development and performance can be promoted. Beyond
long-term  deficiencies”, it appears that brain function is
sensitive to short-term variations in the availability of nutrients,
with stronger findings for ‘at-risk’ groups®”. Eating behaviours
such as skipping breakfast may contribute to poor mental
performance® Y. The lack of energy leads to decreased
glucose and insulin levels in the body, which may be associated
with impaired cognitive functioning®®. Along with alleviating
hunger, breakfast provides essential nutrients to the brain®.
Potential links have also been identified between children’s
behaviour and food intolerance, sucrose intake and additives in
foods""*#* which might be incorporated in the information
that is designed.

Understanding the differences in views between subgroups
of the population is important to appropriately target public
health messages. Respondents having a high interest in healthy
eating and higher educational attainment (including teachers)
were already more likely to regard diet as an important influ-
ence on mental development of their children, implying the
need to address other groups in society. In this respect, the
survey findings are consistent with other studies that have
found socio-economic differences in parental knowledge about
food, and specifically that higher income parents tend to discuss
food in terms of health and medical issues, whereas lower
income parents tend to consider the impact of food on their
child’s outward appearance and functional capacity®. Diet
was regarded as more important for the physical and mental
development of children in Hungary than in the other countries.
Possible reasons for greater awareness in Hungary may include
cultural differences or greater availability of relevant informa-
tion for consumers. Exploring these reasons in greater detail
may help design policies that will improve understanding in the
other countries.

Although care was taken in translating and piloting the
questionnaire to ensure uniformity between countries, the
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Table 4. Modelling of factors associated with views on the importance of diet in the physical and mental development of a child
(B coefficient and their standard errors; 95 % confidence intervals)

95% ClI
Factor* B SE Significance Lower bound Upper bound
Physical developmentt
Parents (N 1593) Constant 2-575 0176 <0-001 2:229 2-921
(13, incomplete data) Hungary 0-555 0-049 <0-001 0-459 0-652
R? 0107 General Health Interest Scale (1-7 high) 0-161 0-020 <0-001 0-122 0-200
Highest level of education completed (five-point scale) 0-094 0-019 <0-001 0-057 0-132
Qualification in health or nutrition (1 =yes; 2=no) 0-159 0-064 0-013 0-034 0-283
Total number of boys + girls living with respondent —-0-041 0-021 0-049 —-0-081 0-000
Teachers (N 403) Constant 2:950 0-179 <0-001 2.598 3:303
R? 0-169 Hungary 0614 0-085 <0-001 0-447 0-781
General Health Interest Scale (1-7 high) 0-207 0-036 <0-001 0-136 0-277
Mental developmentt
Parents (N 1586) Constant 2488 0-125 <0-001 2:244 2733
(20, incomplete data) Hungary 0-513 0-052 <0-001 0-411 0-614
R? 0-092 General Health Interest Scale (1-7 high) 0-185 0-021 <0-001 0-143 0-226
Highest level of education completed (five-point scale) 0-077 0-020 <0-001 0-038 0117
Teachers (N 401) Constant 3126 0-251 <0-001 2:634 3-619
(2, incomplete data) Hungary 0-548 0-093 <0-001 0-365 0-730
R? 0-130 General Health Interest Scale (1-7 high) 0197 0-039 <0-001 0-120 0-273
Ethnicity (White) —0-408 0-178 0-022 —0-758 —0-059

* Dependent variable: diet affects the physical/ mental development of a child (five-point scale: 1 not at all — 5 extremely; don’t know excluded).
1 Independent variables: country (with England as the reference); age; sex; highest level of education attained by parents/years in teaching for teachers; total number of children under 18 living with respondent; GHI score; qualification in health or
nutrition; and ethnicity. Current smokers were excluded from the analysis because of high correlation with GHI.
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Table 5. Views about the effect of diet on indicators of a child’s physical and mental performance
(Numbers and percentages)

Number and % responding extremely or very much v. moderately, slightly, not at all

Parents Teachers
Inter-country Inter-country Difference in proportions:
difference difference parents v. teachers

Indicators of physical and mental performance* n % P Rankt  Sig diffst n % P Rankt  Sig diffst MWU (P)t ¥ (P)§

To what extent do you think  Energy level 1431 895 <0001 HESG H>ESG 366 908 0-004 HESG H>G 0-105 0-433
diet will influence a child’s HE>G

Overall health 1409 881 <0001 HSEG H>G 358 891 0-035 HESG H>SG 0-159 0-601

Weight 1384 870 0010 EHSG EH>G 359 891 0-211 - - 0-445 0-270

Amount of physical activity 1291 810 <0001 HEGS H>EGS 329 816 0-002 HESG H>SG 0-966 0767
HE>S

Ability to learn 1140 718 <0001 GHES GH>ES 290 721 <0001 EHGS EH>S 0-311 0-903

Attention 1107 698 <0001 GHES GHE>S 314 783 0-009 HEGS H>S <0-001 0-001

Sleep 1066 67-2 0018 HEGS H>EGS 288 724 0-017 HESG H>G 0-030 0-047

Mood 1042 655 <0-001 EHGS EH>S 298 741 0-093 - - 0-001 0-001

Memory 968 621 0-041 GHES G>S 268 672 0-644 - - 0-071 0-059

Behaviour 887 562 <0001 EHGS E>GS 261 651 <0001 EHGS E>GS <0-001 0-001

‘v 1o uedy g

E, England; G, Germany; H, Hungary; S, Spain.

* The order in which indicators were presented to the respondents was rotated.

** Kruskal-Wallis tests were used, based on the five-point ordinal scale (1 =not at all to 5=extremely).
1 Significant differences between countries shown by > symbol.

1 Mann-Whitney U (MWU) tests based on the five-point ordinal scale (1 =not at all to 5=extremely).
§ x° test based on comparing : extremely or very much v. moderately, slightly and not at all.
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