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There were three Parental Feeing Styles (PFS) identified. This study was aimed to
find differences between these three styles. One hundred and seventy seven
Saudi children from Riyadh, Saudi Arabia and 30 Buntish children from Edinburgh,
UK, aged 6 to 36 months were selected randomly from baby clinic files of primary
care centres. Anthropometric measurements, blood samples, food frequency
questionnaire and four food weighed mtake were used to collect data. Thus study
presents, for the first time, measurements of PFS in contemporary children from
the two countries, but there was no evidence found for any impact of PFS on
nutrient intake, nutritional status, or growth of children.
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INTRODUCTION
There differences  both lustorically and
cross-culturally m what are normal and acceptable
practices of parents in control of their childs feeding!.
At least three child-feeding patterns can be identified:
Highly controlling, laissez-faire and responsive
parenting®. Parental Feeding Styles (PFS) of children may
have an important role on their health and nutrition
status™?, independent of access to health services or
food security. Some of these practices have been
recognised in the literature™ and the influence of parents
(especially mothers) attitudes on childrens eating patterns

arc

have been studied™ and research has been carried out to
test the mfluences of parents feeding practices on
children adiposity™'™. However, all of major publications
conclude that there 1s a need for more research. It 1s
clear that PFS varies substantially between and within
nations and no simple prediction about its effects can be
made!"'"¥. There are no community-based studies
showing the impact of PFS on healthy children in the UK
or in Saudi Arabia at present. This study was designed to
test the hypothesis that PFS is associated with energy
and iron intake and on growth in broadly representative
samples or children from Saudi Arabia and Scotland.

MATERIALS AND METHODS

Children from Riyadh, Saudi Arabia: Ethical permission
was obtained from the Mimistry of Health, Riyadh, Saudi
Arabia and a written parental consent was obtained. Saudi
children aged 6 to 36 months were selected randomly from
baby climc files of primary care centres m Riyadh
representing all demographic areas of the city. Children
were chosen randomly. Children with poor health
conditions or mothers with health or social difficulties
were excluded, so the sample consisted of healthy
mothers and young children.

Children from Edinburgh, UK: Ethical approval was
obtamned from the Lothian Paediatric/Reproductive
Medicine, Research Ethics Committee and written parental
consent was obtained. Details of these children were
provided from the Lothian Child Health Register,
including date of birth and address for each child.
Children from 3 Health Centres were chosen randomly
then sent to the co-operating GPs for approval and for
checking if any were not suitable to be approached.

and

Measurements procedure:  Anthropometric

measurements were carried out in the climces in the Riyadh
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group and at home for Edinburgh group; these included
welight to 0.1 kg, length or height to 0.1 c¢m, by using
standard methods. Mothers were also asked to complete
a weighed food intake. A detailled demonstration of
welghing and completing the record was provided.
Four days weighed intake, three weekdays and one
weekend day were chosen after reviewing the possible
methods™. TUTWE Model NKS-2000 electronic scales
were chosen for the food weighed intake for their
reliability, accuracy, portability, working by means of
dry batteries and ease of use in surveys. Scales were
checked for accuracy three times during the study.
Plastic bowls dishes and suitable measuring cups were
provided. Each set was tested for accuracy.
semi-quantitative food frequency
questiormaires included all food which was likely to be
eaten by the children in each country: Saudi Arabia and
the UK, were used, leaving spaces to add food not
mcluded 1n the questionnaire. These were completed by
all mothers.

Compeat 5 (Nutrition Systems Ltd., London) was
used for analysis of nutrient intale from the food intake
records. Analysed data was exported to SPSS (v. 11) for
analysis. We calculated BMI and weight and height
Standard Deviation Score (SDS) relative to UK 1990

reference datal'”.

Two

Nutrient intake and nutrition status outcome measures:
Energy and ron intake were measured as a mean daily
amount for each chuld from the 4 day weighed intake,
expressed in absolute terms (kcal day™") and per kilogram
body weight (kg b. wt.™"). Nutritional status was defined
as BMI SD score and height SD score. Growth was
assessed as height, length SD score. We used the UK
anthropometric data for both samples in the absence of
Saudi population data. Tron intake was assessed by using
the actual food intake from the 4 days weighed food
intake.

Definition of parental feeding style: There are currently
no validated methods which are agreed for optimal
assessment of PFS. We asked mothers a simple question
if their children did not eat the meal, would you usually
give him/her something else, spending sometime coaxing
him to eat or give him the meal your self, or leave him until
he becomes hungry. This was designed to elicit whether
or not parents (in almost all cases, mothers) fed children
in one or the three distinct styles identified by previous
literature: Responsive, Controlling, Laissez-faire. The
questionnaire was available from the comresponding
author.
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RESULTS

Characteristics of subjects: The statistical analysis aimed
to test the hypothesis that PFS was associated with chuld
energy and won mtake, or nutritional status. A total of
204 and 271 families did not consent to participate or
dropped out from the study mn Riyadh and Edmburgh,
respectively. This left a sample of 189 in Riyadh and
50 in Edinburgh.

Haematological parameters: Table 1 shows mean, median
and SD for Hb, MCV and serum ferritin for both Riyadh
group and Edinburgh group. Total mean of Hb, MCV and
SF were 11.8, 73.6 and 23.4, respectively for Rivadh group
and 12.3, 78.3 and 18.4, respectively for Edmburgh group.
There were no sigmficant differences between the three
feeding styles.

Parental feeding style: In the Riyadh sample, 187 families
completed all measurements. These consisted of 77/187
(41%) Responsive feeders, 71/187 (38%) Controlling
feeders and 39/187 (21%) Laissez-faire feeders. In the
Riyadh sample the three groups defined by PFS did not
differ significantly for child age gender, parental
education, or parental income (ANOVA and Chi-squared
tests p>0.05) (Table 2).

Table 1: Hb, MCV and SF values for the three feeding styles

Tn the Edinburgh sample, numbers of children in each
category of PFS were relatively small, but of the 50
families 20 (40%) were Responsive feeders, 23 (46%)
Controlling feeders and 7 (14%) Laissez-faire feeders.
Sample sizes precluded any great confidence m the
analysis in this group, but there were no clear differences
between the three groups for child age, gender, or family
social class (Table 3).

Relationship between parental feeding style and nutrient
intake: For both the Riyadh and Edinburgh samples we
found no significant differences between the three
categories of PFS and energy intake when expressed
either in absolute terms (kcal day™) or per kilogram body
weight (kg™ b. wt.) (Table 3). We found no evidence in
both samples of differences between the three
categories of PFS for iron mtake (ANOVA, p>0.05),
whether expressed in absolute terms (mg day ") or per
unit bedy weight (mg kg™ day ™).

Relationship between parental feeding style and growth
and nutritional status: For both the Riyadh and
Edinburgh samples we found no association (ANOVA,
p=0.05) between PFS categories and BMI SDS, height
SDS, or weight SDS. We also found no association
between PFS categories and iron status { Table 4).

Rivadh groups Edinburgh groups
No. of Hb MCV SF No. of Hb MCV SF
Parental feeding styles children (gdly! (L) (ug Ly! children (g dLy! (fl) (ugLy!
Responsive feeders Mean n=72 11.8 74.7 24.7 n=14 11.9 77.8 16.4
Median % of Total n =41 11.8 751 16.0 % of Total n =47 12.0 77.0 16.0
SD 1.1 6.1 341 1.2 3.6 12.3
Controlling feeders Mean n=68 11.8 T35 234 n=12 12.9 78.8 22.6
Median %% of Total n =38 12.0 73.5 18.0 2% of Total n=40 13.2 78.0 16.5
SD 1.1 6.0 17.2 0.8 2.3 14.0
Laissez-faire feeders Mean n=37 11.7 72.0 20.6 n=4 12.1 78.7 12.5
Median %% of Total n =21 11.7 72.0 17.0 % of Totaln=13 11.9 78.6 12.5
SD 1.2 58 15.8 0.7 3.0 7.8
Total Mean n=177 11.8 73.6 234 n=30 12.3 78.3 184
Median 11.8 73.9 17.0 12.3 77.8 16.0
SD 1.2 6.0 25.5 1.1 3.0 12.7

Table 2: Parental feeding styles in relation to age, gender, parental education and parental mcome (Riyadh Study)

Mothers occupation
Age m months

,,,,, Fathers occupation

Mothers education Fathers education

Bex House

Parental Upto 2500 e Wife orun- Medum High Low Medum High  Not Low Mot Low
Feeding styles 12 13-24 more Mean Boy  Girl employed  level level  class  class class  educated medium High educated medum  High
Responsive n 10 57 10 18.0 40 37 60 g 9 1 36 40 <] 56 14 o] 40 37
feeders %o 13 74 13 52 48 78 10 12 1 47 52 g 74 18 o] 52 48
Controlling n 29 30 12 16.0 36 35 58 4 9 3 34 34 5 45 20 3 37 30
feeders %o 41 42 17 51 49 82 & 13 4 48 48 7 64 29 4.2 52 42
Laissez- Faire n 13 20 <] 162 19 20 32 3 4 o] 22 17 <] 26 7 2 20 17
feeders %o 33 51 15 43 51 82 g 10 o] 56 44 15 &7 18 51 51 44
Total n 52 o7 28 16.8 95 92 150 15 22 4 92 91 17 127 41 5 97 4

%o 28 57 15 51 49 80 8 12 2 49 49 9 69 22 27 52 45

Wo significant differences for any variable between the three feeding categories (ANOVA, p<0.05), Hb = haemoglobin, MCV =Mean cell volume, SF = Serum ferritin
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Table 3: Energy and iron intakes for the three feeding style categories in both sample

Riyadh group Edinburgh group
Parental feeding Energy intake Iron mtake kg™ Energy intake Iron intake kg™!
styles No. of children (kcal kg™' b. wt.) b. wt. No. of children (kcal kg™ b. wt.) b. wt.
Responsive feeders Mean n=76 823 0.48 n=20 83.84 0.50
Median % of Total n=42 782 0.42 % of Total n=40 81.57 0.42
SD 22.7 0.26 2231 0.28
Controlling feeders Mean n==68 887 0.57 n =23 69.97 0.41
Median % of Totaln=37 882 0.48 % of Total n=46 71.78 0.38
SD 274 0.34 15.14 0.16
Laissez-faire Mean n=39 81.2 0.56 n=7 79.07 0.34
feeders Median % of Totaln=21 82.8 0.47 % of Totaln=14 78.16 0.37
SD 24.5 0.31 25.61 0.16
Total Mean n=183 84.4 0.53 n=>50 76.80 0.43
Median 83.3 0.44 76.86 0.38
SD 25.0 0.31 20.47 0.22
No significant differences for any variable between the three feeding categories (ANOVA, p<0.05)
Table 4: BMI and 8D8 for weight, height and BMT for the three feeding styles
Riyadh group Edinburgh group
SDS for SDS for SDS for SDs for SDs for SDs for
Parental feeding styles BMI weight height BMI BMIL weight height BMIL
Responsive feeders Mean 17.2 -0.12 -0.25 0.01 17.6 0.12 -0.28 0.40
Median 16.6 -0.11 0.09 0.05 17.5 -0.07 -0.55 0.36
8D 2.3 1.11 1.58 1.51 1.3 0.90 1.09 0.79
Controlling feeders Mean 16.9 -0.23 0.00 -0.37 17.9 0.55 -0.11 0.78
Median 16.9 -0.20 -0.12 -0.17 17.5 0.36 -0.16 071
8D 2.2 1.24 1.63 1.80 21 0.98 1.1¢ 1.10
Laissez-faire feeders Mean 17.7 0.07 -0.21 0.23 17.5 0.63 0.22 0.60
Median 17.4 0.14 -0.14 0.48 17.5 0.68 0.03 0.68
SD 24 1.13 1.55 1.57 13 0.55 0.67 0.79
Total Mean 17.2 -0.12 -0.15 -0.09 17.7 0.39 -0.13 0.61
Median 16.9 -0.11 -0.06 -0.02 17.5 0.38 -0.15 0.50
SD 23 1.16 1.59 1.64 1.7 0.91 1.08 0.94

No significant differences for any variable between the three feeding categories (ANOVA, p<0.05), BMI =Body Mass Index, SDS = Standard Division Score

DISCUSSION

In both Saudi Arabia and the UK, problems related to
energy intake/status and iron intake/status remain fairly
common in early childhood™*! and the present study was
mtended to test whether differences m PFS were
associated with differences in nutritional mediators of
poor nutritional outcome such as inadequate energy
intake. The present study found no evidence that parental
feeding style was associated with nutritional outcomes as
defined by energy and iron intake, height for age, or body
mass index. We also found broadly similar prevalence of
the three feeding categories between the two samples
(form Saudi Arabia and the UK), through the small size of
Edinburgh  sample
wterpretation and further research.

Previous research i tlus area has suggested a

indicates a need for cautiocus

possible role for PFS in mediating adverse nutritional
outcome in early childhood™, but has also emphasised
the need for more research and the complexity of the
problem. Tt is clear that there are wide varieties in PFS
both within and between nations™**. In the present
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study, the three groups characterised as Controlling,
Responsive and Laissez-fawe feeders, probably
represented real differences in parental behaviour, but
were well matched for other potential confounding
variables such as demographics, or age and sex of the
child. Our tentative conclusion 1s that the effects of PFS
at least in these samples were relatively small
Randomised controlled trials (RCTs) might be the ideal
method for determining the impact of PFS on childhood
1% but other study designs (as in
the present study) must be used to establish and refine
the hypotheses and to collect basic information on the
parental feeding styles within populations. At present,
there is a death of such information!"*'? and present study
represents the first attempt to investigate the problem in
young children in the UK and Saudi Arabia.

A brief discussion of the strength and weakness of
the present study is appropriate. We used a simple
questionnaire to establish/characterise PFS. This was not
ideal, but no simple, validated, method exist for
questionation of PFS and a number of different methods

12223 Tn addition, there is no gold standard so

under and overnutrition

are in use
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it is unclear how methods of assessment should be
validated. The present study was cross-sectional and for
the Edinburgh sample at least, fairly small. Present study
was larger than some others in this area™* ™, but further
research with larger samples 1s required The mam
strength of the present study were: the relatively large
sample from Riyadh; the broadly representative nature of
the sample (a good deal of previous research has focused
on small, highly selected, samples), the use of the most
accurate or the available methods for assessment of food
and nutrient intake (weighed intake method™); use of
valid and objective measures of growth and nutritional
status (height, weight and BMI SD scores).

In conclusion, we present for the first time,
measurements of PFS m contemporary chuldren from Saudi
Arabia and the UK. These mdicate marked differences mn
PFS between families, but no evidence for any unpact of
PFS on nutrient mtake, nutritional status, or growth
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