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IMPROVING THE DIETS OF PRESCHOOL CHILDREN 

By Megan Rosie Jarman 

 The quality of young children’s diets in the UK is a cause for concern. Research to 
identify influences on children’s diets has largely focused on those within the child’s 
immediate environment, identifying a number of maternal, child and home environment 
characteristics which appear to be important. However, these are commonly studied 
either in isolation or in conjunction with only a few others, which limits understanding of 
their relative importance and whether they interact to determine child’s quality of diet. 
Therefore this thesis set out to address two research questions: 1) How do maternal, 
child, and mealtime environmental, characteristics interrelate to influence preschool 
children’s quality of diet? 2) Does an intervention aimed at improving the diets and 
lifestyles of women impact on their preschool children’s quality of diet? 
  A subset of mothers enrolled in the Southampton Initiative for Health (SIH) intervention, 
and who had young children, were interviewed at baseline (n348) and again two years 
later (n228). Questionnaires were completed by mothers, on behalf of their children. 
Children’s quality of diet was assessed using a short FFQ, developed and validated as 
part of this project. Maternal feeding practices and children’s mealtime environments 
were also assessed. Data on mothers’ psychological characteristics including self-
efficacy, sense of control over life, food involvement, and well-being, and household 
food security were examined. Four focus group discussions were held with mothers of 
young children to explore further the associations observed in the baseline data. 
  At baseline, cluster analysis was performed on the maternal psychological data. Mothers 
fell into one of two clusters which were termed ‘more resilient’ and ‘less resilient’. 
Compared to those in the more resilient cluster, mothers in the less resilient cluster felt 
less in control of their life, less able to overcome challenges both in general and those 
specific to eating healthily, had lower levels of well-being and gave food low priority in 
their lives. Mothers in the less resilient group had children with poorer quality diets, and 
they managed their child’s mealtime environment differently, using fewer covert feeding 
strategies to limit their child’s exposure to undesirable foods, and encouraging their 
child to eat meals while sitting at a table less often than those who were more resilient. 
Their children were also more likely to consume take-away foods and spend more time 
sitting in front of a screen. Further analyses also showed these baseline factors remained 
important predictors of children’s quality of diet two years later. The focus group 
discussions indicated that mothers felt mealtimes were particularly stressful, and as a 
result, feeding their children healthily was sometimes a lower priority than reducing 
conflict. Children’s temperament and fussy eating added to the stress of mealtimes and 
some mothers felt unable to control these situations.  
 Analyses showed that the SIH intervention had not improved the quality of diet of 
mothers or children. The intervention may have been more effective if it had been better 
targeted and evaluation in a larger sample would have been advantageous. 
  This is the first study to consider the combined influences of maternal psychological 
characteristics and child and mealtime characteristics in determining young children’s 
quality of diet. The findings suggest that supporting mothers to feel more able to 
manage stressful mealtime situations, as well as encouraging use of covert feeding 
strategies and eating meals at a table, would be important elements in future 
interventions. Recognising that mothers may feel unable to implement recommended 
healthy behaviours due to family functioning at mealtimes is key if we are to improve the 
diets of preschool children in the future. 
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1 Background to children’s diets 

1.1 Children’s diets in the UK 

In 2008 the Scientific Advisory Committee on Nutrition (SACN) released a report on the 

Nutritional Wellbeing of the British Population(1) which reviewed the results of the 

National Diet and Nutrition Survey (NDNS)(2). The NDNS aimed to provide a 

comprehensive cross-sectional picture of the dietary habits and nutritional status of 

the UK population.  The SACN report of the NDNS findings highlighted the poor diets 

of young children, and that improving the quality of the diets of children was an 

important area for investment.  While ‘quality of diet’ is a broad description, it is 

generally defined as “adherence to dietary recommendations” and describes the foods, 

rather than the nutrients, that an individual consumes(3). A good quality diet is 

characterised by high intakes of unprocessed, nutrient dense foods e.g. fruits, 

vegetables, whole-grains etc and conversely a poor quality diet is characterised by 

frequent intakes of foods high in fat, salt or sugar e.g. chips, white-bread and soft 

drinks(4). The SACN report indicated that poor quality diets were common among 

children aged 1.5–4.5 years, especially those from low socio-economic groups. The 

quality of diets of young children in the UK is therefore a current concern. 

 

The data for children aged 1.5-4.5 years, reviewed by SACN, were collected between 

July 1992 and June 1993. More recent information on the quality of children’s diets in 

the UK that has been provided by two large cohort studies, suggest that little has 

changed in the intervening decades. In the Avon Longitudinal Study of Pregnancy and 

Childhood (ALSPAC) a total of 10,193 three year old children had their diets assessed 

using a postal food frequency questionnaire (FFQ) which was completed by the child’s 

main caregiver, between 1994 and 1996. These children were found to consume diets 

which ranged in quality, with the poorest having high intakes of fatty and sugary 

convenience foods such as crisps, biscuits and chips, and those with the best diets 

having high intakes of foods generally regarded as healthy, such as vegetables, fruit 

and fish.  ALSPAC also confirmed that children consuming the poorer quality diets were 

more often those who came from more disadvantaged families(5;6).   

 

The Southampton Women’s Survey (SWS), a large prospective cohort study, offers a 

more recent picture of children’s diets. Southampton is a relatively deprived city in the 

affluent south of England. Southampton is ranked eightieth among the most deprived 

local authorities in England out of 326 such areas(7). Analysis of data for 1645 children, 

whose diet was assessed at the age of three years, was carried out from 2001-2003. 

As in ALSPAC the SWS showed great variation in the quality of children’s diets and that 

there was great disparity between children eating the best and poorest quality of 
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diets(4). Those with the best quality diets consumed higher quantities of vegetables, 

fruit, water, whole-grains, fish and yogurt.  Conversely, those with the poorest quality 

diets were consuming higher quantities of white bread, chips, crisps, low calorie soft 

drinks and confectionery.  The SWS described very similar diets in mothers and their 

children such that the children who had the worst quality diets tended to have mothers 

who had poorer quality diets themselves. Independent of maternal diet quality, 

mothers who had fewer formal qualifications had children with poorer quality diets(4).  

 

These studies suggest that there has been little improvement in the quality of young 

children’s diets since the SACN review and, worryingly, that there is still a substantial 

proportion of children in the UK with suboptimal diets. 

 

1.2 Importance of diet in early childhood 

The Marmot review of health inequalities (2011) describes the importance of, and 

proposes strategies for, reducing health inequalities in the UK(8). The first objective laid 

out in the report is “to give every child the best start in life” which states that 

improving health behaviours such as healthy eating during the first five years of life 

will have a positive influence on children’s development, educational attainment, and 

risk of later disease. 

 

1.2.1 Development – body composition and obesity  

Levels of childhood overweight and obesity have increased dramatically over the last 

few decades. In the UK, currently one in five children begins primary school overweight 

or obese(9) and the rates are even higher among children from lower socio-economic 

groups(10). It has been suggested that young children whose diets consist of high 

intakes of energy-dense, high fat and high sugar food and drinks and who have high 

levels of sedentary behaviour are at greater risk of developing overweight and obesity 

in childhood and later life(11). The early effect of variation in infant diet on children’s 

body composition has been demonstrated in the SWS(12). In 536 children, quality of diet 

was assessed at 12 months; fat mass, lean mass and body mass index (BMI) were 

measured at four years. A poorer quality of diet at 12 months old was associated with 

lower lean mass in the children when they were four years old; short duration of 

breast-feeding was associated with greater adiposity at four years. These findings 

were independent of confounding factors such as infant birth weight, and child height 

at age four. Overweight and obesity have been shown to track from early to mid-

childhood and to adulthood(13;14). This is concerning as obese children who go on to 

become obese adults have been found to have increased cardiovascular disease risk 

factors such as hypertension, insulin resistance and increased triglyceride and low-

density lipoprotein cholesterol levels(14;15). However there is promising evidence that the 



Megan Jarman  Background 

3 

 

greater health risks of overweight children can be changed. A recent study analysed 

data from four prospective cohort studies in Europe and showed that people who were 

overweight or obese as children but were normal weight by adulthood had a similar 

risk of developing type two diabetes and cardiovascular disease as those who were 

never obese. Whereas those who were overweight or obese as children and who still 

had a high BMI as adults were at greater risk of developing these diseases(15). Thus, if 

children who are overweight are able to develop healthy dietary behaviours to prevent 

them becoming overweight adults then they may reduce their vulnerability to chronic 

disease. 

 

1.2.2 Tracking of dietary behaviours 

Dietary patterns and eating behaviour traits have also been found to track from 

childhood to adolescence and into adulthood(16-18). Dietary patterns identified in cohorts 

of children, measured at multiple time points, have shown moderate to strong stability 

from three to 21 years of age. In addition, eating behaviour traits such as satiety 

responses, eating slowly, enjoyment of food, emotional over-eating and food fussiness 

have also been shown to be stable from age four to ten years old(17). This evidence 

suggests that food choices and eating behaviours developed in early childhood remain 

across the life course. Evidence of the tracking of eating behaviours and overweight 

and obesity highlights the importance of developing healthful behaviours from an early 

age. 

 

1.2.3 Educational attainment 

The quality of a child’s diet appears to affect more than their weight and physical 

health, it may also have an important influence on their educational attainment.  In one 

study, quality of diet at 12 months and IQ (a complex measure of intelligence) at age 

four was assessed in 241 children. Results showed that children who were fed a better 

quality diet (high in vegetables, fruit and home prepared meals) at 12 months of age 

had a higher IQ score at four years and although the increase was modest, it remained 

statistically significant after adjusting for confounders such as mother’s education, 

intelligence and socioeconomic position(19). This difference may persist as Feinstein et 

al found that children who consumed a diet high in junk food at age three, four and 

seven years performed more poorly in their national school tests at age ten and eleven 

years(20).  This finding was also independent of family characteristics such as maternal 

educational attainment and parenting style. Furthermore, a large study of 4429 

children showed that healthier dietary patterns at six months old were associated with 

higher IQ test scores at age seven years(21). Analyses were independent of confounders 

including maternal, child and birth characteristics. Other aspects of dietary behaviour 

may also be important for academic achievement, such as children’s breakfast 

habits(22). For example children who were breakfast eaters tended to have a better 



Megan Jarman  Background 

4 

 

quality of diet and nutritional status than breakfast skippers. In terms of the effect on 

their general academic performance, children who consumed breakfast also tended to 

have enhanced attention, concentration, memory, school attendance and higher 

academic test scores(22).  

 

1.2.4 Disease risk 

The children of today will be the parents of tomorrow. Because eating behaviours 

track, the quality of young children’s diets has the potential to not only affect their 

own risk of disease in later life but also to impact on the health of their children and 

therefore future generations. Emerging evidence continues to highlight the importance 

of a woman’s quality of diet before and during pregnancy for her offspring(23). 

Adequate nutrition in the womb is essential to support the development and growth of 

a fetus, although the complex interaction between maternal nutrition and fetal 

outcomes remains poorly understood. There is, however, a substantial body of 

research that suggests poor fetal growth and slower child growth are associated with 

increased mortality and morbidity later in life. Evidence from studies across the world 

consistently indicates that men and women who were of low birth weight have a raised 

risk of developing diseases such as cardiovascular disease, type-two diabetes and 

hypertension in adulthood(24-28). This highlights the importance of diets of sufficient 

quality to enable young women to meet the nutritional demands of pregnancy. 

Establishing a good quality diet early in life, that tracks into adulthood will support 

childhood growth and development but also future pregnancies. This suggests that 

improving nutrition behaviours and the quality of diet of young children today could 

not only improve their own health through the life course but is also of importance for 

the health of future generations.  

 

Although the quality of diets of young children is important, poor quality diets are 

common in the UK. However, before interventions can be developed to improve the 

diets of young children it is first necessary to explore the factors which may impact on 

the quality of children’s diets in order to identify possible levers for change. Therefore 

the next chapter in this thesis will describe a review of the literature on the 

determinants of preschool children’s quality of diet. 
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2 What influences children’s diets? 

The following chapter is a review of the literature on the determinants of preschool 

children’s quality of diet. The aim of this chapter was to identify gaps in the evidence 

and develop research questions to address these inconsistencies. 

 

Ecological systems theory suggests that development of behaviours, such as eating 

behaviour, can only be explained by consideration of both the immediate context, or 

ecological niche, within which an individual is embedded, and the wider contexts which 

influence the individual’s immediate context(29). For instance, for a preschool child, the 

immediate context is the family, which is in turn embedded in the wider social context 

of the community.  As well as these wider contexts there are also child characteristics 

which are likely to interact with family and community characteristics to affect 

development of certain behaviours. Ecological systems theory represents a useful way 

of considering the development of and influences on eating behaviours and diet 

quality. Pictorial models can visually represent the complexity of the factors which 

influence quality of diet. However, no such ecological model has yet been published to 

demonstrate the influences on the quality of preschool children’s diets. Given the 

suggested relationship between diet and weight status(11) it is likely that some of these 

will also influence diet. Figure 2.1shows an ecological model of influences on 

children’s weight status which sets out potential key determinants in each context(30). 

This review of the literature uses the ecological model as a structure and considers 

factors operating at each of the levels in the model, but as determinants of variation in 

quality of young children’s diets.  

 

The review of the literature was systematic in its approach. A protocol explaining the 

search strategy is given in Appendix A. The databases EMBASE, MEDLINE, PsycInfo and 

ISI Wed of Knowledge were searched for articles using the search terms described in 

Appendix A, which reflected an aspect of diet quality, in addition to the term ‘child’. 

The majority of articles retrieved were excluded due to the age of the study 

population, being older or younger than preschool age. In addition to the articles 

retrieved using the search strategy, additional articles, such as government policy 

documents and reports were retrieved from governmental websites. Searchers were 

performed using different terms for the outcome variable (e.g. diet, junk food, high fat 

etc) and the term child. It was expected that searching on the outcome variables would 

identify the influencing factors which have been explored in the literature; however, 

additional searches were performed on the determinants included in the ecological 

model (Figure 2.1) and bibliographies of retrieved articles were scanned, to increase 

the likelihood of identifying all eligible articles.   
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2.1.1 UK Policy and legislation 

Between 1999 and 2009 the government published over 25 policies relating to the 

health of under-fives(31). These largely aimed to reduce health inequalities in children 

through targeted service provision. 

 

In 1997 an independent inquiry into inequalities in health, led by Sir Donald Acheson, 

was commissioned to review the latest information on inequalities in health and to 

identify priority areas for policy development in order to combat growing health 

inequalities(32). In response to this report, the government established Sure Start in 

1999. Sure Start local programs (now Sure Start Children’s Centres) were a key early 

development for children under five years old and their families. They were set up with 

the intention of working with parents and families to reduce health inequalities by 

promoting social, intellectual and physical development of infants and young children, 

particularly in deprived areas of the UK.  Sure Start Children’s Centres offer services 

including healthcare, parenting skills, quality play and learning experiences and family 

support.  Whilst they were originally set up in the 20% most deprived wards in the UK, 

they have now expanded to serve the whole community.  The government originally 

aimed to have 250 Centres in operation. There are now more than 3600(33).  There is an 

on-going national evaluation of Sure Start.  In 2008 Melhuish and colleagues reported 

that children and their families benefited from living in Sure Start local programme 

areas(34).  Families with three year old children in areas with the Sure Start local 

programme showed less negative parenting, provided a better home-learning 

environment and had children with more positive social behaviour and greater 

independence, when compared to families living in similarly deprived areas without the 

programme. Despite providing an opportunity to influence the diets of families 

through cooking programmes and snack provision in the centres, no nutrition related 

policies existed, until recently, to specify food to be provided by or consumed within 

the Centres. To date, dietary outcomes have not been part of the evaluation of Sure 

Start Children’s Centres. However, the anticipated impact of manipulating the food 

provision in children’s centres on children’s food intake can be compared to the 

experiences of the school fruit and vegetable scheme (SFVS) which the Government 

implemented in 2004. The SFVS provided children between 4-6 years old with one 

piece of fruit or vegetable on every school day, with the intention to increase children’s 

overall consumption. At three months following the implementation of the scheme, 

children in school year reception and one (aged 4 and 5 years) were consuming, on 

average, 0.5 and 0.7 more portions of fruit and vegetables compared to baseline 

intakes, which fell to 0.2 portions in both age groups after seven months. In school 

year 2, intakes were increased at three months but these effects had disappeared at 

seven months when the children were no longer eligible to receive the free fruit and 

vegetables(35). This suggests that changing the food provision in Children’s Centres, by 
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serving fruit and vegetables, is likely to impact on children’s fruit and vegetable intake 

but that it may not result in a sustained change after ceasing to attend the Children’s 

Centre. 

 

In 2004 the government further addressed the need to make a societal change in order 

to reduce inequalities in children’s services.  They released a green paper entitled 

‘Every Child Matters’.  The paper described the aims against which all services for 

children and families would be assessed.  These were: 1) be healthy, 2) stay safe, 3) 

enjoy and achieve, 4) make a positive contribution and 5) achieve economic well-

being. Central to this policy was to ‘give every child the best start in life’. Following 

this in 2006, the national welfare food scheme was replaced with the Healthy Start 

programme which aimed to influence the diet and nutrition of vulnerable pregnant 

women and their children. The welfare food scheme provided low-income pregnant 

women and families with children under five years old with vouchers for milk, infant 

formula and vitamins, the new Healthy Start scheme provided additional vouchers to 

purchase fresh fruit and vegetables. Mothers under the age of 18 or who were in 

receipt of benefits or tax credits could apply for the vouchers. In order to encourage 

low-income women and families to also engage with antenatal, postnatal and child 

services, the programme stipulates that applications must be approved by a health 

professional. As part of engaging with health professionals women are offered 

counselling and support for breastfeeding to try and encourage uptake in this 

population. An evaluation of the improvement in dietary behaviours of a sample of 

women registered to the Healthy Start scheme in Sheffield indicated improvements in 

certain nutrient intakes(36). This evaluation set out to assess the impact of the fruit and 

vegetable vouchers and increased support on food and nutrient intakes, none of the 

women in the Healthy Start scheme in this study had been provided with the vitamin 

supplements. This evaluation reported that women in the Healthy Start scheme 

consumed more fruit and vegetables (3.3 portions per day) compared to women who 

had taken part in the welfare food scheme (2.4 portions per day). In addition, women 

in the Healthy Start scheme had higher intakes of energy, iron, calcium, folate and 

vitamin C. These differences were independent of confounders (age, education level, 

number of children, etc). This study suggests that the Healthy Start scheme has 

beneficial effects on the dietary intakes of women registered to the scheme However, a 

qualitative evaluation of the Healthy Start program with parents and health 

professionals has suggested that uptake of the program is poorer than desired(37). The 

most common barrier to receiving the Healthy Start vitamins was access and 

awareness. Mothers suggested that they were unsure about the need to take vitamins 

and that they received little advice from their health visitor about it. In addition, health 

visitors stated that their workload pressures and infrequent contact with mothers 

inhibited them from promoting or advising on the Healthy Start vitamins. This 
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suggests that for mothers who do receive the scheme, there are dietary benefits but 

many mothers are being missed due to poor awareness and limited capacity of health 

visitors.  

 

More recently the Government have established the Early Years Foundation Stage, 

which sets the statutory standards which all early years providers must meet. It is a 

statutory framework that sets the standards for the learning, development and care of 

children from birth to five years old(38). All registered early years settings are inspected 

against the framework. Within this framework, specific guidance on food and drink 

provision states that all meals, snacks and drinks served in these settings must be 

healthy, balanced and nutritious and that water must be provided at all time.  There 

must also be an area which is adequately equipped to provide healthy meals, snacks 

and drinks for children. The framework does not, however, define what it considers to 

be healthy, balanced or nutritious food. The food and drink guidance to accompany 

the Early Years Foundation Stage framework is discussed in more detail in section 

2.1.2.  

 

As recognition of the need to develop more targeted policies to combat diet-related ill 

health grew, the Department of Health released a public health white paper entitled 

“Choosing Health” which emphasised the need to develop strategies to combat 

increasing levels of childhood obesity. At the same time a review of the evidence on 

the effects of food advertising to children was commissioned by the Food Standards 

Agency. The Hastings review of research on the effects of food promotion to children 

was published in 2003(39). The authors found that many of the foods advertised to 

children were not consistent with healthy eating patterns. The majority of foods 

promoted to children were pre-sugared breakfast cereals, soft drinks, confectionary, 

savoury snacks and fast food.  In addition the advertisements used fun and fantasy 

rather than health and nutrition to promote consumption. A number of studies 

reviewed demonstrated that food advertising elicited an effect on children’s food 

behaviour. Children of primary school age were found to be influenced by advertising 

when it came to choosing playtime snacks in that children more often chose the 

advertised snack that non-advertised snacks(40). There was also evidence to suggest 

that preschool children ‘liked’ foods they had observed in an advertisement more than 

non-advertised foods(41). In addition, low-income children between the ages of 2-6 

years who were exposed to adverts of different foods and then asked to choose 

between the advertised and non-advertised food, results were compared to a control 

group who were not exposed to the advertisements(42). Children in the experimental 

group were more likely to choose the advertised food on seven out of nine times. In 

addition two adverts were shown to the experimental group twice which resulted in the 

experimental group being three times more likely than the control group to choose 



Megan Jarman  Literature review 

10 

 

that food, which was the largest differences between the groups. This suggested that 

there was an additional effect of exposure intensity. Establishing the link between 

exposure to advertisements and actual food intake is challenging. Although a number 

of studies had attempted to assess the effects of food promotion on diet and obesity 

in children with conflicting results. The review suggested that there was modest 

evidence for the effect of food promotion on food consumption. The review concluded 

that there was substantial advertising to children and the advertised diet was at odds 

with one recommended by health experts, and, that food promotion may influence 

children’s food preferences. In response to this review and to the growing body of 

research describing the influence of food promotion on children’s food preferences, 

purchasing requests and consumption(43), Ofcom pledged to regulate the advertising of 

food to children. Ofcom is the independent regulator of television, radio, 

telecommunications and wireless communications in the UK.  Part of their role is to set 

standards and regulations for television advertising. The new regulations, which came 

into force in 2009, stated that advertisements for food products high in fat, salt or 

sugar (HFSS) must not be shown during programmes specifically made for children 

(including pre-school children). This measure removed all HFSS advertising from 

dedicated children’s channels and from being shown in or around programs of 

particular appeal to children under 16. These restrictions also applied to program 

sponsorship by HFSS food and drink products. Alongside these scheduling restrictions, 

Ofcom also revised rules about the content of all food and drink advertising to 

children. Key elements of the content rules included a prohibition on the use of 

licensed characters, celebrities, promotional offers and health claims in advertisements 

for HFSS products targeted at pre-school or primary school children. Independent 

evaluation of these regulations is scarce. Evaluation of the impact of these regulations 

on the food consumption patterns of children is difficult since most of the exposure 

and impact takes place in uncontrolled settings, like in the home, it is challenging to 

be able to attribute changes in behaviour to a single exposure. However, Adams et al 

conducted repeat cross-sectional studies to assess the exposure of children to HFSS 

advertising before and after the regulations came into force.  They gathered detailed 

information on all advertisements broadcast and viewing data for children aged 4-15 

years from a UK audience research bureau six months before and six months after the 

regulations came into force, for a period of a week at each time point.  They then 

assessed changes in HFSS advertising to children before and after the regulations.  

They found that despite appropriate adherence to the regulations, following the 

regulations 14.5% of advertising person-minute-views (calculated by multiplying the 

number of children watching an advert by the length of the advert in minutes) were for 

food, and of these, 60.4% were for HFSS food, compared with 14.8% and 38.6% 

respectively before the regulations came into force. Therefore relative exposure of 

children to food advertising did not change and, perhaps worryingly, as a proportion of 
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all food advertised children were exposed to more adverts for HFSS foods(44) compared 

with before the regulations came into force.  

 

In 2011 the government released a new public health white paper entitled ‘Healthy 

Lives Healthy People’. This paper provided a broad overview of how the new 

government planned to change the public health strategy for England. The headline 

message from this paper was that responsibility for improving and maintaining health 

would move away from central government and focus more on local government and 

individuals, the rationale for this ‘bottom-up’ approach being that it would give local 

government more freedom to develop their own ways of improving public health in 

their own area.  The paper highlights the need to establish healthy behaviours from 

infancy and specifies that there should be “stronger support for the early years”.  In 

order to do this it states that every child will be given the best start in life by 

increasing health visitor numbers and refocusing services provided by Sure Start 

Children’s Centres towards ‘those who need them most’. It also places more 

responsibility on Sure Start Children’s Centres to support improvement in children’s 

quality of diet. 

 

The policy context that governs provision of health services for children is complex.  

Clearly the government recognises the importance of developing healthful behaviours 

in the early years of life, and especially in those who are materially disadvantaged.  

However, reducing inequalities in child health has been a high priority area for many 

years which would suggest that to date the policies have not had the intended effect. 

Limited evaluation makes it unclear what impact these policies and the subsequent 

strategies developed are really having on the diets and diet related health of young 

children. 

 

2.1.2 Childcare settings 

A preschool child’s food provision does not solely come from their family. Many spend 

time in childcare settings where food and drink is usually supplied.  In 2010 the UK 

government carried out a childcare and early years survey of parents.  In total 6700, 

parents with at least one child under the age of 15 were interviewed regarding their 

child care arrangements. Respondents to the survey came from varied backgrounds 

with 51% having left education with a General Certificate of Secondary Education (GCSE) 

qualification or less, and 2890 families having at least one preschool child. The survey 

found that 84% of three to four year olds in the study had been in formal childcare and 

the average time spend in care was 6 hours per day(45). Thus the childcare setting 

represents an opportunity to influence children’s food exposure and quality of diet. 
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 In 1998, the Caroline Walker Trust, a charity which produces expert reports and 

nutrition guidance for vulnerable people, produced guidelines for childcare settings on 

food provision for under five year olds in the UK(46).  There have since been a number of 

studies which have assessed food provision in these settings in the UK.  In 2006 a 

survey of 110 early learning and childcare settings assessing healthy eating was 

carried out by Ofsted(47).  They judged 64% of day care centres as ‘good’ or 

‘outstanding’ for provision of healthy food, however, they did not define what they 

considered as healthy. They stated that the remaining 36% providers that were judged 

as not meeting standards tended to provide snacks which were ‘unhealthy’ and that 

the staff lacked knowledge of individual dietary needs.  In 2009 a national survey of 

food in nurseries was conducted by the Local Authorities Coordinators of Regulatory 

Services (LACORS)(48).  In total 118 nurseries from 29 local authorities were included in 

the survey.  The main findings were that whilst most were keen to provide healthy food 

and drinks, none of the meals served met the nutrient guidelines set out by the 

Caroline Walker Trust and most of the staff interviewed were not aware that there was 

nutrition guidance available. The nutrition guidelines stipulate the amount of energy, 

fat, carbohydrate, protein, iron, zinc, calcium, vitamins A and C, and salt, as a 

percentage of children’s reference nutrient intake, that each food provision occasion 

should provide the child,. The guidelines also state that children should be offered 4-5 

different fruits and vegetables at meal and snack times. Many of the nurseries provided 

meals and snacks which were lacking in energy and some micronutrients and were 

high in salt, as they often used pre-packaged foods. There were similar findings from 

a survey in Liverpool of 49 childcare centres(49). Although here they found that fruit was 

often provided as a snack, once again meals were not meeting the nutrition guidelines 

and there was little awareness of any food and nutrition guidance available for early 

years childcare settings.   

 

More recently, the School Food Trust, now the Children’s Food Trust, published new 

guidance for food and drink provision in early years settings(50). The guidance is to 

accompany the Early Years Foundation Stage statutory framework, which all childcare 

settings will be evaluated against, as discussed in section 2.1. In 2012 the Children’s 

Food Trust carried out a preschool food survey to examine the extent to which current 

food provision meets the new guidance(51). In total 57 preschool settings from three 

local authority areas participated. Field-workers visited the settings three times in a 

week and recorded all food and drink provided for the children, in addition they chose 

one or two children to record their food consumption in detail. Using a version of the 

Food Standards Agencies food databank, the nutrient content of foods provided and 

consumed were calculated. Interestingly of the 348 children who ate lunch at the 

childcare settings 118 had brought lunch from home. When comparing lunches 

provided by childcare settings to home brought, those provided by the setting 
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contained less energy but more protein, fibre, vitamin A and folate, the same amount 

of zinc and nearly as much iron as the home bought lunches. In addition, children were 

more likely to eat more of the setting provided lunch. The differences in the nutrient 

content of the lunches reflected to wider variety offered from the setting provided 

lunch compared to the home brought lunch. In terms of meeting the guidelines, the 

report found that most early years settings were providing foods which met the 

guidelines, however areas for improvement included providing more wholegrain versus 

white starchy foods, providing more fruit and vegetable options at breakfast, using low 

salt and sugar versions of pre-packaged foods such as baked beans, and providing a 

greater variety of protein sources. With regards to nutrient content of meals and 

snacks, energy intakes were lower than recommended at mealtimes but not at snack-

times. Meal and snack content of vitamins A and C, protein and calcium was generally 

sufficient to meet the guidelines, however, iron and zinc contents were too low and 

salt content too high. The report concluded that childcare settings were meeting many 

of the food and drink guidelines but that there were still improvements to be made. 

Specifically, they encouraged childcare providers to sign up to the Early Years Code of 

Practice for Food and Drink, a food policy developed by the Children’s Food Trust 

which offers practical support to creating healthier food environments. As well as 

suggesting that caterers review their menus for iron, zinc and salt content. Whilst this 

report painted a encouraging view of food provided in childcare settings, it is worth 

noting, that the sample was not nationally representative and as inclusion in the survey 

was voluntary the childcare providers that agreed to take part may be those who were 

already aware of and following the nutrition guidelines.  

 

Clearly food provision at childcare settings has the potential to influence diet quality 

and eating behaviours of young children. There are a number of guidelines and 

frameworks to try and regulate the food provided to young children in these settings 

but the awareness or ability to use these guidelines by the providers may be limited.  

 

2.1.3 Socioeconomic position 

Research shows that diet quality often follows a social gradient. The poorest quality 

diets tend to be consumed by those who are economically and educationally 

disadvantaged. It has been suggested that there are two main factors which exacerbate 

dietary inequalities these are that: 1) healthy diets are more expensive, and 2) 

communities which are more deprived have poorer physical access to healthy food.  

The second of these, the environmental factors, are discussed in section 2.1.4. This 

section of the review focuses on the cost of consuming a healthy diet. 

 

In response to reports of dietary inequalities in the UK, the Food Standards agency 

commissioned the Low Income Diet and Nutrition Survey (LIDNS) which was run as part 
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of the National Diet and Nutrition Survey programme (discussed in section 1.1).  The 

aim of the LIDNS was to provide nationally robust and representative data on the 

dietary habits and nutritional status of low income families in the UK. The survey was 

carried out between 2003 and 2005 and reached a sample of 3728 which represented 

a mixture of adults up to 65 years and children as young as 2 years old. The results 

showed that, compared to the results from the national survey, those children who 

were from a low income family were more likely to consume more of the foods that are 

indicative of a poor quality diet such as processed meat, added sugar and sugar 

sweetened soft drinks, as well as consuming fewer foods such as wholemeal bread and 

vegetables. However, the differences were relatively small which was surprising. In 

children aged 2-10 years boys and girls were only consuming 1.6 and 2.0 servings of 

fruit (including juice) and vegetables per day, respectively, compared to 2.0 servings 

per day in boys and girls combined, in the previous NDNS(1). In addition to information 

on food consumption the survey aimed to assess some of the factors which may 

influence food choices of disadvantaged families. Sixty percent of parents in the study 

reported that they would like to change their child’s diet by increasing the amount of 

fruit and vegetables they consume. The most commonly reported influences on food 

choices were the price of healthy foods, the quality of fresh produce available and how 

much money the family had available to spend on food. The survey also included a 

measure of food security.  Food security is defined as having access to enough food to 

maintain health at all times.  In the LIDNS 29% of respondents reported themselves as 

food ‘insecure’ meaning they admitted to having to skip meals or not being able to 

consume a balanced diet because they ran out of money for food. The measure of food 

security was associated with lower consumption of fruit, vegetables, wholemeal bread, 

meat and fish, although these associations were confined to women. Men and children 

seemed less likely to be affected by food insecurity. This was not the case in the SWS 

which assessed the prudent diet score of three year old children living in food insecure 

compared to food secure households. They found that children living in food insecure 

households were more likely to consume a poor quality diet high in energy dense, 

nutrient poor foods. When this analysis was adjusted for maternal characteristics which 

predicted food security status e.g. smoking status, social class group, age etc., the 

association between food security and child’s absolute energy intake lost significance, 

but energy intake per kg of body weight remained significantly higher for those who 

were food insecure(52).  In summary, those who are materially deprived tend to have a 

poorer quality diet and money is clearly an important factor when choosing food. 

However the question remains; does it actually cost more to eat healthily? 

 

The costs of healthful diets have been studied in many developed countries. Research 

in the USA assessed the cost per mega joule (MJ) of energy for a range of foods and 

drinks and found that the nutrient poor, energy dense foods indicative of a poor 
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quality diet were substantially cheaper than the foods recommended for a healthy 

diet(53). For instance, the energy cost of soft drinks was, on average, $0.30 per MJ 

compared to orange juice which was $1.43 per MJ. In the past, public health promotion 

messages have aimed to persuade the public to replace energy dense foods such as 

fats and sweets with energy scarce, nutrient rich foods like fruits and vegetables. 

However, a modelling study in France has shown that this behaviour would incur 

greater diet costs.  The study estimated the costs of a freely chosen diet in 837 French 

men and women and examined the relationship between diet quality and diet cost(54). 

They showed a diet high in grains, fats and sweets was associated with lower diet 

costs, when adjusted for age, gender and energy intake.  In addition a diet high in 

fruits and vegetables and/or meat was associated with higher diet costs.  When 

participants were split into quintiles according to their energy intake, they showed that 

across quintiles an increase of 100g in fat and sweet consumption would reduce 

overall diet costs from between €0.05 in the highest quintile of energy intake and 

€0.40 in the lowest.  Conversely, an increase of 100g in fruit and vegetable 

consumption equated to an increased diet cost of between €0.18 and €0.29 in the 

lowest to highest quintiles respectively, thus suggesting that removing fats and sweets 

and adding fruits and vegetables into a diet does cost more money. Similarly in the UK 

a study found that consuming a healthy diet cost more money than consuming a diet 

that did not conform to healthy eating guidelines(55). Over 15,000 women in the UK 

took part in the study in which they had their diet assessed in terms of quality and 

price.  Women were split into eight groups according to their compliance with World 

Health Organisation (WHO) dietary guidelines. Women in group 0 did not meet any of 

the guidelines whereas women in group 8 were meeting all of them. Absolute diet 

costs were calculated for each woman using the foods they reported consuming and 

price information from the 1995 National Food Survey and the 1997 Tesco shopping 

catalogue. Women in group 8 were spending, on average, £1.48 per day more than 

those in group 0, which equated to an extra £540 per year.  These studies show that it 

appears more costly to eat more healthily.  In addition in the SWS, the cost of 

consuming a ‘prudent diet’ was calculated(56). It was reported that the estimated 

average weekly cost of the median diet of women with scores in the lowest quarter of 

diet scores was £9.28, compared to £11.22 in women in the highest quarter. This also 

suggests that healthier diets come with an increased cost. More recent statistics from 

the Department of Environment, Food and Rural Affairs (DEFRA) showed that in the UK 

between 1998 and 2009 the overall price of food rose by 33%, with a particularly sharp 

rise in 2007 (due to increased fuel prices), whereas in the same time period average 

incomes of low income households only rose by 22%(57).  Worryingly this rise in food 

price coincided with a decline in fruit and vegetable purchases, especially in low 

income households. In 2009, families in the most deprived quintile purchased more 

than 50% fewer fruits and vegetables than those in the most affluent quintile, thus 
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widening the dietary inequalities gap. However, DEFRA also reported that the rise in 

food prices made little change to the price of fruits and vegetables relative to all food 

prices suggesting that the relative affordability of fruits and vegetables did not change. 

Therefore some families with low incomes redirected their spending away from fruits 

and vegetables even though their relative cost remained the same. A recent study 

aimed to attribute the cost of diets currently consumed by the British adult population 

and assessed socio-demographic differences in diet costs at an individual level(58). The 

study used data from the NDNS rolling surveys. The sample included data on 1016 

adults. The study found that the average energy-adjusted daily diet cost was £4.09 per 

10 MJ. A multivariate model showed that consuming 5 portions of fruit and vegetables 

per day was associated with an increased, energy-adjusted, daily diet cost of 49 pence 

per 10 MJ compared to those who consumed fewer portions. In addition, each increase 

of household income category was associated with an increase of daily diet cost of 14 

pence per 10 MJ. This study showed that people consuming more fruits and vegetables 

had higher value diets, as did those with higher incomes; interestingly these findings 

were independent of one another, suggesting that diets of better quality, indicated by 

higher fruit and vegetable consumption, are associated with higher diet costs. 

  

Perhaps unsurprisingly, research has found that these dietary inequalities also impact 

on the diets of young children, with children who live in low income households more 

likely to have a poorer quality diet than children who live in more affluent households 

(59). In a study in Germany which assessed the effect of income inequality on two year 

old children’s diets, they found that children in households with the lowest income 

consumed fewer fruits and vegetables and more processed foods than those in 

household with higher income(60).  Similarly in SWS, three year old children were more 

likely to consume a diet higher in crisps, white bread and soft drinks, as well as lower 

in fruits and vegetables, wholemeal bread and water if their families were more 

deprived(4).  This association was independent of their mother’s quality of diet and 

educational level. Likewise in a study which comprised of a targeted sample of low 

income mothers and their two year old children, 85% (n=255) of the children had a diet 

of poor quality when assessed against adherence to dietary guidelines(61). 

 

Clearly the available money that a family has to spend on food is associated with 

quality of diet of young children. Research consistently finds that children in more 

deprived families tend to consume poorer quality diets. It is important to point out, 

however socioeconomic position does not account for all the variation in children’s 

diets, and there are some children in low income families who have healthy diets.  As 

previously discussed, it is thought that it is not only the cost of healthy foods which 

impacts on the diets of deprived families but other factors are also important including 

that their physical access to healthy choices may also be limited. 
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2.1.4 Community food environment 

Family food choices are influenced by a number of external factors and it has been 

hypothesised that the food environment surrounding families promotes inequalities in 

diet. More specifically it has been suggested that families who live in areas of 

deprivation have poorer access to and availability of healthy foods as well as greater 

exposure to outlets selling fast or take-away foods(62).  A plethora of studies has aimed 

to determine the effect of types of grocery stores and density of fast and take-away 

food outlets in the local environment on purchasing and consumption of foods, but 

have returned differing results(63).  An overwhelming amount of research from the USA 

has shown that there are disparities in access to healthy foods with low-income, rural 

and minority neighbourhoods having more small convenience type stores and being 

further away from large supermarkets, which offer more choice at lower prices(64). To 

date there is little evidence from the UK. However, the research that there is has not 

supported these findings with studies finding no difference in the accessibility of 

supermarkets according to neighbourhood characteristics(62). A study conducted in 

Scotland assessed the price and availability of 57 foods in different food outlets in 

areas of differing deprivation(65).  The authors reported that food price and availability 

were not associated with area deprivation. In addition, a study which assessed where 

mothers living in deprived areas shopped showed that 100% (n=300) reported using a 

supermarket. The authors concluded that, for mothers who were living in deprived 

neighbourhood, access to supermarkets was not an issue(61).  One explanation for the 

difference in findings from the UK and the USA is that neighbourhoods in the USA are 

more segregated than in the UK, where communities with differing characteristics tend 

to reside closer to each other and thus, the supermarkets used by the less deprived 

communities are also more accessible to the more deprived(62).   

 

Research findings on the relationship between the location of fast-food outlets, and 

level of deprivation in the UK, are also conflicting. A UK study by Cummins et al 

focused specifically on the McDonalds chain of restaurants(66).  They pinpointed the 

location of every McDonalds restaurant in England and Scotland in 2005 (n=942) and 

linked these data to the Index of Multiple Deprivation (IMD) scores for each locality.  

They found that the number of restaurants per 1000 residents was higher in more 

deprived areas. A study by Molaodi et al reported similar findings in that fast-food 

outlets in England were more likely to be located in more deprived areas compared to 

more affluent areas(67). However, a study by Macintyre et al which assessed all ‘out-of-

home’ food outlets by area deprivation in one city in Scotland saw no such 

association(68). 
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The impact of these differences in the community food environment on the quality of 

preschool children’s diets remains largely unexplored. One study which explored the 

neighbourhood food and physical activity environment of preschool children focused 

on body mass index, rather than diet, as the outcome. This study assessed the food 

and physical activity environment as well as crime rates in the neighbourhoods of over 

7000 preschool children and looked for associations between these and their body 

mass index(69). The other studies, which have involved assessments of quality of diet in 

older children, have reported conflicting results, studies from Australia, Canada and 

the UK suggested that there was an association between locality of food outlets and 

children’s diet. However, studies from the USA reported no such associations. Average 

distance to nearest playground and fast food outlet was calculated using geographical 

information system (GIS) and crime rates were recorded as incident per 1000 residents 

in each of the neighbourhoods. They reported that there was no association observed 

between the food or physical activity environment, or local crime rate and children’s 

body composition. However, this study included no assessment of whether the children 

actually used the fast food outlets or playgrounds. Whilst this was the only study 

assessing preschool children, there have been a few published which have explored 

the food environment and quality of diet in older children.  In Australia GIS was used to 

identify density and proximity of food retail outlets (fast-food, convenience store, 

restaurants, take-away, supermarket and greengrocers) from children’s homes and 

relationships were explored with fruit and vegetable consumption in 801 5-12 year 

olds(70). Interestingly over 70% of children did not have any of the types of the outlets 

within 800m of their home. This distance was used as a reference point as it was 

considered an acceptable distance for a child to walk. Children that did have a 

convenience store within 800m of home were 25% less likely to consume ≥3 

vegetables per day. In addition those who lived within 800m of a fast-food outlet were 

38% less likely to consume ≥2 fruit per day and for each additional fast-food outlet 

within that radius the odds of consuming less fruit increased by 18%. Whilst this 

suggests a negative influence of the food environment on children’s fruit and 

vegetable intake, this research group published a second paper from the same study 

but this time focused on children’s fast-food and take-away food intake(71). In this 

instance they reported that for each increase in the number of fast-food and take-

away outlets within 800m of home there were 3% lower odds of consuming fast- or 

take-away foods.  In addition there was no association between the numbers of these 

outlets on the route to their school and consumption of these foods. However, the 

authors acknowledge that their classification of fast-food and take-away outlets was 

subjective as they did not collect information on the menu items in the establishments. 

A similar study in the UK identified relationships between proximity to and density of 

supermarkets, convenience stores and take-away outlets and quality of diet in 1721 

children aged 9-10 years(72). Again GIS was used to determine proximity to and density 
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of the food outlets in each neighbourhood. They reported that an increase in distance 

from a supermarket was associated with increases in mean fruit and vegetable intake 

(0.11 portions per week for both) and decreases in white bread consumption (-0.11 

portions per week).  In addition higher density of supermarkets within a 1km radius 

was associated with increases in vegetable consumption (0.31 portions per week). 

Living further away from a convenience store was related to a decrease in child’s crisp, 

chips, sweets, chocolate and white bread consumption, which is similar to the finding 

in Australia where proximity to convenience stores was negatively associated with fruit 

and vegetable consumption. However, unlike in Australia, the study in the UK also 

reported a negative association between proximity to take-away outlets and crisp, 

chocolate, soft-drink and white bread consumption. This is conflicting with evidence 

from Canada however, where they reported that there was no association between 

proximity to supermarkets from 8-10 year old children’s homes or schools and their 

intakes of fruit, vegetables or sugar sweetened soft drinks or number of snacks eaten 

out of the home(73).  However, there was consistency in the association between 

proximity to convenience stores and children’s diets with those who lived further away 

from a convenience store consuming fewer snacks away from home. Finally in the USA, 

no association was reported between community food environments and fruit and 

vegetable consumption in children and adolescents(74). The community food 

environment was assessed by asking parents of the children to report their proximity 

to food outlets and then the food outlets were categorised as either ‘more-healthful’ 

(supermarkets, fruit and vegetable markets and non-fast-food restaurants) or ‘less-

healthful’ (convenience stores and fast food restaurants).  Proximity to neither more- 

or less-healthful outlets was associated with children’s fruit and vegetable intakes. 

Although the methods in this study had been validated they were subjective and the 

use of technology such as GIS may be beneficial in such studies.  The evidence of the 

influence of the food environment at the community level and children’s quality of diet 

is limited and somewhat conflicting, although there appears to be some agreement 

regarding a negative influence of residing near convenience stores. The lack of 

consistent assessments of both the environment and dietary outcomes could be 

contributing to the lack of consistency in the results. Two reviews of the literature on 

the food environment and diet conclude that equivocal findings may indeed be due to 

the lack of a standard tool or method with which to measure the food environment(63).   

 

It is likely that aspects of the community environment within which food is purchased 

and consumed will have an impact on the quality of young children’s diets but further 

research is required, firstly to develop a standard measure of the food environment 

and secondly to assess its influence on young children’s diets. 

 



Megan Jarman  Literature review 

20 

 

2.1.5 Employment 

Employment patterns among mothers with young children have changed substantially 

in recent decades with more mothers entering employment(75). To date much of the 

research has focused on the effect of maternal employment on child weight status(76) or 

the dietary habits of older children(77) with few studies focused on preschool children. It 

is unclear as to whether maternal employment has a beneficial or detrimental effect on 

children’s diets.  Researchers argue that on the one hand mothers who work more are 

likely to have a higher income and therefore have more money for purchasing healthier 

foods, but on the other hand, mothers who work long hours have less time to prepare 

and cook meals from scratch and therefore rely on more convenience foods, which are 

often poorer in nutritional quality(78). In addition, whilst at work, mothers are unable to 

supervise their child’s food consumption as the child is looked after by a third party. 

Johnson et al assessed the relationship between maternal employment and young 

children’s diet quality using data from a nationwide food consumption survey carried 

out in the USA.  Diet was assessed using multiple 24 hour recalls and a two day food 

record to assess the nutrient adequacy of the child’s diet.  They found that maternal 

employment (full-time, part-time or unemployed) showed no significant relationship 

with diet quality (nutrient adequacy or energy intake from fat) in the children(79). 

However, a more recent study in Australia showed that maternal employment did have 

an indirect effect on the snacking behaviour of their 4-5 year old child. Mothers who 

worked part-time (<35 hours per week) had children who tended to watch less 

television than those whose mothers either worked full-time or who were unemployed.  

In turn these children consumed fewer unhealthy snacks (crisps, cakes, sugary drinks 

etc).  The authors suggest that the beneficial effect of working part-time may be 

because these families benefit from increased income compared to those with non-

working mothers and in addition, these mothers have more spare time than those 

working full-time (≥35 hours per week). Finally, results from the Millennium Cohort 

Study which assessed the relationship between maternal employment and health 

behaviours of 5-year old children in the UK found that having a mother in employment 

appeared to have a detrimental effect on their children’s diets. In a sample of 12,576 

mother-child pairs, children whose mothers worked part- or full-time were more likely 

to consumed sugar-sweetened soft drinks between meals compared to other 

beverages. In addition, these children were more likely to watch >2 hours television 

per day and be driven to school, compared to children whose mothers had not been 

employed(75). Consequently, the message about the effects of maternal employment on 

the quality of preschool children’s diets remains unclear. Further research is needed to 

explore this association, and to identify the mediating factors. 
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2.1.6 Conclusion 

The wider environment may operate in a number of ways to influence the quality of 

young children’s diets. However the picture is complex and research on the 

mechanisms and evidence for any impact it has had to date is lacking, a conclusion 

which was shared in a review of policies affecting pre-schoolers risk of obesity in 

2006(80). Until the evidence base increases it is difficult to identify the most effective 

levers for intervention in these contexts.  

 

2.2 Parenting styles and family characteristics 

While their food behaviours and taste preferences are still developing, preschool 

children have a limited capability to make food choices for themselves as they rely on 

others to provide their food and drinks, and who in turn provide their eating 

environment.  The existing evidence about the role played by parents in shaping pre-

schoolers eating environments largely focuses on mothers. Although it is widely 

expected that fathers also influence their child’s eating experiences, to date research 

on the specific influence of fathers on the quality of preschool children’s diets is 

limited and most studies have focused on maternal influences on young children’s 

diets. It is highly likely that maternal and familial factors play a pivotal role in shaping 

the quality of young children’s diets.  The following section reviews evidence which 

links maternal and familial factors to feeding practice and patterns of diet in young 

children. 

 

2.2.1 Maternal food preferences and diet 

Maternal food preferences, intake patterns and eating behaviours all influence the 

foods which are made available and offered to young children and it is well 

documented that the diets of preschool children are often very similar to those of their 

mothers(4;81-84). In a study by Cooke et al, parents of 564 two to six year old children 

reported frequency of fruit and vegetable consumption for themselves and their 

children(81).  They found that parental fruit and vegetable intake was the strongest 

predictor of the child’s fruit and vegetable intake. A similar finding was also reported 

in a study by Fisher et al, who found that five year old girls who had the highest 

servings of fruits and vegetables had parents who also had the highest servings of 

fruits and vegetables(82). An association with maternal diet is also apparent when 

assessing whole diet quality, not just fruit and vegetable consumption.  In a study 

conducted in Finland dietary patterns of one-year, three-year and six-year old children 

were compared to those of their mothers.  The main dietary patterns were identified as 

‘healthy’ (those with high intakes of vegetables, skimmed milk and whole grain bread), 

‘traditional’ (high intakes of dairy spread and full-fat milk) and ‘fast-food sweet’ (high 

intakes of sugar-sweetened beverages, fried potatoes, chips, nuts and dried fruit).  
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This study reported similarities between the dietary clusters of mothers and their three 

and six year old children(83).  Using principal components analysis, in SWS Fisk et al, 

found that the strongest influence on a three year olds dietary pattern was the pattern 

of their mother’s diet, such that if a mother had a more ‘prudent’ diet pattern, a 

pattern which mirrored guidelines for healthy eating, her three year old child was also 

likely to have a more prudent diet(4). Likewise, mothers with poor quality diets were 

more likely to have children with poorer diets characterised by high intakes of white 

bread, chips, processed meat and soft drinks, as well as low intakes of vegetables, 

fruit, wholegrains and water. Consistent with this finding, Hoerr and colleagues 

assessed quality of diet in 100 mother-toddler pairs from disadvantaged families. 

Quality of diet was determined by calculating the mean adequacy ratio (MAR) score for 

eight micro-nutrients for mothers and their children. The MAR score is an index of the 

average percent of recommended intakes of selected nutrients. A higher score 

represents adherence to the recommended daily allowances for those nutrients and 

scores have been shown to correlate with intakes of fruits, vegetables and dairy foods.  

Mothers who had a higher diet score tended to have children who also had a higher 

diet score and conversely, the study reported that mothers who had poorer quality of 

diet scores had children with poorer quality diets(85)

. 
 

 

One explanation for the association between parent’s and children’s diets is modelling 

effects. Children, especially young children, have an innate desire to mimic their 

parent’s behaviours, including eating the foods they see their parents eat. Children’s 

observation of others’ eating behaviour has been shown to influence the development 

of their own food preferences. One study observed that children aged 14-48 months 

put foods in their mouths more readily when they were following the example of their 

mother, relative to the effect of a stranger behaving in this way(86). In addition, research 

by Birch and colleagues has focused on assessing factors determining children’s food 

preferences, and has shown that maternal modelling can even influence children’s 

preferences for foods which, at first, the child rejected. The study found that if a child 

witnessed their mother consuming foods that the child initially disliked, their 

preferences for that food increased(87).  

 

In a study by Kral et al, assessing child eating behaviours in the context of their family 

environment, the authors suggest that the association between mothers and child’s 

diet may be bidirectional. That parents influencing their child’s diets through 

modelling their own food preferences is expected, but it is also possible that parents 

provide, and consume, foods that are determined by their child’s innate preferences(88).  
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The availability of foods in the home is also an important issue in determining the 

nature of children’s diets and may also influence the link between mother’s and child’s 

diets.  This is discussed in detail in section 2.2.8. 

 

Research has demonstrated a clear relationship between the quality of mother’s and 

children’s diets but the factors which underlie this association require further 

exploration.  An analysis of mediators of the relationship between mother’s and 

children’s quality of diet would provide greater insight into this relationship. In 

addition qualitative research focused on the influences on mother’s food choices for 

their preschool children could explore of why mother’s and children’s diets tend to be 

of a similar quality. 

 

2.2.2 Maternal body mass index 

There have been only a few studies which have assessed the relationship between 

maternal weight status, defined by their body mass index (BMI) and child’s diet. One 

such study assessed fruit and vegetable intake and snacking behaviours in 1976 young 

children and their mother’s BMI. They found that mothers with a higher BMI tended to 

have children who consumed fewer fruits and vegetables; for every unit increase in 

maternal BMI score children tended to consume 0.12 fewer portions of fruits and 

vegetables a day.  They also reported that children whose mothers had a higher BMI 

tended to consume fewer ‘healthy’ snacks and more ‘unhealthy’ snacks, although 

these associations did not reach statistical significance. In line with these findings, in 

the SWS, Fisk et al, which assessed dietary patterns in 1640 three year old children, 

mothers with a higher BMI tended to have children who consumed a more ‘imprudent’ 

diet characterised by high intakes of energy dense, nutrient poor foods such as white 

bread, chips, crisps and soft drinks as well as low intakes of nutrient dense foods such 

as vegetables, wholegrain, fish and water, independent of maternal educational 

attainment, index of multiple deprivation score, age, and number of children. 

 

Although data are limited, the nature of the relationship between maternal BMI and 

child’s quality of diet is as might be predicted. A high BMI in the mother may be 

indicative of adverse health behaviours such as poor quality of diet, which in turn 

negatively influences the child’s quality of diet. However, more research is required to 

be certain of this relationship. 

 

2.2.3 Maternal Education 

A number of studies have shown that the level to which a mother is educated is 

associated with the quality of her child’s diet. Mothers who are more poorly educated 

have been found to have children who tend to display dietary behaviours indicative of a 

poorer quality of diet - these include consuming more added sugar(89) and snacks(90) 
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and fewer portions of fruits and vegetables(81;91). A study by Kranz et al, which assessed 

added sugar intake (teaspoons per 100kcal energy intake) in 5652 two to five year old 

children in the USA, found that mothers who spent less than 12 years in education had 

children who tended to consume more teaspoons of added sugar, as a proportion of 

their energy intake, compared to children of mothers who had spent longer in 

education. Additionally in a study of children’s snacking behaviour, parental feeding 

practice and socio-demographic background, children whose mothers were less 

educated tended to consume more snacks including sugary soft drinks, crisps, ice-

cream and confectionery. Furthermore, two studies of fruit and vegetable intakes of 

preschool children, one in the UK and one in Australia, intakes tended to be lower in 

children whose mothers were more poorly educated(81;91). This association has also been 

shown in two large cohort studies in the UK(4;92). In the Avon Longitudinal Study of 

Parents and Children (ALSPAC), Northstone and colleagues found that preschool 

children who had a diet high in junk and convenience foods were more likely to have 

mothers who had lower levels of educational attainment(92). A finding which was 

mirrored in SWS, where three year old children were more likely to have an imprudent 

diet if their mothers were educated to a lower level. 

 

The reason for these inequalities however, is not obvious as women who continue in 

education beyond secondary school are not necessarily taught how to feed their child a 

good quality diet.  Research into the food choices women make for their families 

suggests that educational attainment influences diet by shaping women’s responses to 

the challenges of feeding themselves and their children.  Being of lower educational 

attainment is associated with feeling less in control of life in general and their food 

choices in particular(93;94). 

 

The educational level of a child’s mother clearly influences the quality of a child’s diet, 

however, the mechanism for this association appears to be complex, and further 

research is needed to assess factors that may account for it. 

 

2.2.4 Maternal nutrition knowledge 

The relationship between maternal nutrition knowledge and child’s quality of diet is 

not necessarily a straight forward. The assumption is that if a mother knows what 

constitutes a healthy diet then she will provide this for her child.  The evidence, 

however, suggests a gap between knowledge and behaviour. In a study by Crombie et 

al, quality of diet in two year old children and mother’s nutrition-related health beliefs 

were assessed in 300 mother-child pairs living in deprived areas of Scotland(61).  The 

results showed that knowledge of nutrition health messages was high, with 100% of 

mothers agreeing with the statements ‘children should eat more fruit, vegetables and 

starchy foods (bread, potatoes, rice etc)’ and ‘children should eat less fried food, crisps 
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and confectionery’.  Most mothers also recognised a diet-health relationship, with the 

majority of mothers agreeing to statements such as ‘more fruit and vegetables could 

help prevent cancer’ and ‘less sugar will help maintain a healthy weight’. However, only 

35% of mothers reported that they were confident in their knowledge of healthy eating. 

Interestingly, mother’s nutrition knowledge was not associated with child’s diet quality 

but their confidence in their nutrition knowledge was. However, this association was no 

longer evident after taking account of other maternal factors, such as perception of 

control over her child’s diet. This highlights the complexity of the relationship between 

nutrition knowledge and child’s diet, as well as the interrelationships that exist 

between maternal characteristics that can affect food choice. In a study in the USA, 

mother’s food choice criteria (e.g. health, ease of preparation or child’s food 

preferences) and child’s quality of diet were assessed in 218 mother-child pairs(95). 

Mothers were presented with a list of 17 foods and for each one was asked to indicate 

their beliefs about the food item; for example; ‘how good is this food for the health of 

your child?’, ‘this food is convenient to prepare’ or ‘how good does this food taste to 

your child?’.  A food frequency questionnaire including these 17 foods was then 

completed to assess how often the child consumed these foods.  Mothers were 

clustered according to their beliefs about the foods. In total 42% of mothers were in a 

cluster defined by their belief that health was an important factor when choosing food 

for their child. In these mothers, nutrition related health knowledge scores were higher 

and their children had better quality diets.  Over 50% of mothers, however, indicated 

that other criteria such as taste and convenience, were more important when choosing 

food for their child, and these mothers had poorer nutrition-related health knowledge 

and their children had poorer quality diets. This study suggested that future 

interventions to improve children’s diets should aim to address mothers nutrition-

related health beliefs.  

 

2.2.5 Maternal feeding style 

A feeding style refers to the emotional climate parents create around the mealtime 

setting, whereas a feeding practice refers to the strategies which parents adopt in 

order to control their child’s eating habits, the latter will be discussed in section 2.2.6. 

Eating experiences of preschool children usually take place in the presence of a parent, 

often their mother so whilst most studies report ‘parental’ feeding styles, they are 

actually describing maternal feeding studies. A mother’s feeding style represents her 

approach to maintaining or modifying her child’s eating behaviour. Research suggests 

that mothers can be characterised into one of three categories of feeding style.   

1.  Authoritarian: where they have expectations about what they want their child 

to eat and not to eat but lack warmth and responsiveness. These mothers often 

enforce strict rules during eating occasions and having little regard for 

children’s own choice or preferences. 
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2.   Authoritative: where they also have expectations about their child’s diet but 

are less direct and often encourage the child to eat certain foods but also 

provide the child with a choice about healthy eating options. 

3.   Permissive: where they have no expectations about the quality of their child’s 

diet, they allow their child to consume any foods in any quantity with the only 

limiting factor being the availability of the food(96).   

Studies which have explored associations between maternal feeding style and child’s 

quality of diet are few in number and return differing results.  In a study in the USA, 

231 low income parents of preschool children were interviewed to assess their feeding 

styles, and kept diaries of their child’s fruit and vegetable consumption.  They found 

that parents who reported using a more authoritarian style of parenting during feeding 

situations (any time a mother is providing her child with food) tended to have children 

who consumed fewer vegetables compared with those who used a more authoritative 

style. Conversely parents who used more of an authoritative style had children who 

consumed more dairy foods and vegetables(97). This study did not assess permissive 

feeding styles.  However, in a study by Hoerr et al, which was also conducted with low 

income parents of preschool children (n=715) in the USA, use of permissive feeding 

styles was associated with lower consumption of fruits and vegetables and dairy foods 

in the children, and, unlike the previous study, there were no significant differences in 

fruit and vegetable consumption of children whose parents used authoritative or 

authoritarian feeding styles(84). In contrast, a study of 755 Belgian parents of pre-

schoolers that also assessed parental feeding styles and child’s fruit and vegetable 

intake, found that none of the feeding styles was associated with differences in 

children’s fruit and vegetable intake(98). 

 

In summary, evidence of the effect of maternal feeding style on the quality of diets of 

preschool children remains equivocal. To date, studies have been cross-sectional and 

therefore causality cannot be determined.  In a review of the literature on feeding 

styles and children’s fruit and vegetable consumption, Blissett suggests that the 

association could act in either direction. On one hand a parent’s feeding style could 

shape children’s dietary outcomes, on the other, a parent could adapt their feeding 

style in response to their child’s food behaviour, e.g. picky eating(96).  Vereecken et al, 

suggest that the lack of a consistent association between parental feeding style and 

child’s diet could be because the influence is indirect and acts through parental 

feeding practices. In their study, parental feeding styles were significantly associated 

with child’s diet in a univariate model, however, when parental feeding practices were 

included in the model, the effects of feeding styles lost significance(98).  
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2.2.6 Maternal feeding practices 

Maternal feeding practices refer to strategies a mother uses to control her child’s diet 

and have been the focus for number studies exploring influences on children’s quality 

of diet(96). Many mothers have expectations about the types of food that they want, or 

don’t want, their child to consume. Often this can result in mothers adopting certain 

control strategies such as restriction of, or pressure to, consume certain foods(99).  

Research on the influence of maternal feeding practices has returned conflicting 

results.  In a study by Vereecken et al, of 316 mothers of children age 2.5-7 years, 

maternal feeding practices, specifically pressure to eat healthy foods, and child’s fruit 

and vegetable intake were assessed.  They found that maternal use of pressure to eat 

was positively associated with fruit, but not vegetable, consumption in the children(100).  

However, in a study by Wardle and colleagues, maternal use of both pressure to eat, 

and restriction strategies were negatively associated with fruit and vegetable 

consumption in 2-5 year old children(101). Maternal restriction of foods was also 

associated with lower fruit and vegetable consumption in a study of 73 preschool 

children, but this study reported that maternal use of pressure to eat was not 

significantly associated with children’s fruit or vegetable intake(102). In both of these 

studies, however, they assessed use of restriction to limit consumption of ‘unhealthy’ 

foods but the only dietary outcome measured was fruit and vegetable intake, thus they 

were not able to ascertain whether or not restriction was negatively associated with 

consumption of ‘unhealthy’ foods.  Further inconsistent findings in the research are 

represented in a study in which 2578 parents with two year old children were asked 

about their use of restriction feeding practices and completed a more comprehensive 

assessment of their child’s diet.  Parents who used restriction were more likely to have 

children who consumed fewer of the restricted foods (cookies, cakes, soft drinks, 

crisps and sugar) and, unlike the previous studies, higher intakes of fruits and 

vegetables(103).  Finally one study assessed parental use of pressure to eat and 

restriction and child diet, at two time points, in a longitudinal study over 12 months. 

They reported that use of restriction was not associated with fruit or vegetable intake 

at either time point. However, less use of pressure when the child was one year old was 

associated with a greater fruit intake when the child was two years(104).   

 

Ogden et al, suggests that the contradictory nature of the findings on the influence of 

parental feeding practices is due to it being a more complex issue than is 

acknowledged by measures of pressure and restriction. They hypothesised that whilst 

it may be possible to control food intake by monitoring and restricting what a child 

eats, it is also possible that mothers control what their child consumes by managing 

their food environment, and it is this second element which was being missed by the 

traditional measures of feeding practices(105). Therefore they redeveloped the concept of 

feeding practices to consider two main styles of control that mothers use over their 
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children’s eating habits; overt and covert control.  Overt control is similar to the 

feeding practices previously studied and involves limiting or encouraging the child’s 

intake of certain food in a way that can be detected by the child e.g. being firm about 

how much the child eats.  Covert control describes the management of the child’s 

environment as a way to control intake and thus may go undetected by the child e.g. 

not purchasing undesired foods or avoiding taking the child to cafes or restaurants 

which sell such foods.  The measure of overt and covert control has been used in only 

a few studies to date.  Ogden et al, assessed the role of covert and overt control in 

children’s snacking behaviour. The covert and overt control scale was completed along 

with questions relating to child’s snacking behaviour by 297 parents of children aged 

between four and eleven years old.  They found that parents who reported using more 

covert control methods had children who consumed fewer ‘unhealthy’ snacks and if 

parents reported using more overt control, then their child was more likely to consume 

more ‘healthy’ snacks.   Brown et al, also investigated the role of the overt and covert 

control practices on the diets of young children.  Similarly, they found that mothers 

who used covert control methods had children who consumed fewer unhealthy snacks, 

and that eating more fruit and vegetables was related to higher use of both covert and 

overt control. This suggests that use of both overt and covert control practices could 

have beneficial effects on a child’s quality of diet(90).   

 

The relationship between parental feeding practices and children’s diets appears to be 

an important one, although consistent relationships between feeding practices and 

child’s quality of diet have not yet been demonstrated.  It seems that some practices, 

such as restriction and pressure, can elicit the opposite response to that intended.  

Many researchers suggest that this could be because foods that the mother wishes to 

restrict are often offered in positive social contexts e.g. at a party or as a reward for 

good behaviour, leading to an increase in preference for those foods. Using pressure 

on a child to consume foods a mother wishes them to eat more of creates a stressful 

situation during experiences with those foods, thus decreasing the preference for and 

consumption of them(99). The concept of overt and covert control offers a different way 

of considering control over a child’s food environment, but further research is needed 

to explore these concepts. 

 

2.2.7 Maternal smoking status 

The association between smoking status and quality of diet has been described in 

adults. Research has shown that adults who smoke are more likely to consume a diet 

of lower quality, characterised by higher intakes of white bread, sugar, butter and 

whole milk as well as fewer intakes of wholemeal bread, high-fibre breakfast cereals 

and fruit, these results remain significant after taking account of covariates such as 

age, sex, and occupation group(106). However, few studies have assessed the association 
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between maternal smoking status and children’s quality of diet. Those that do exist 

tend to show that mothers who smoke are more likely to feed their children a poor 

quality diet.  This finding appears to be independent of factors which could confound 

this association such as socioeconomic position and maternal education, hence the 

reason for the association is not clear. In ALSPAC, food intakes in 993 preschool 

children and smoking status of their mothers were assessed. The study reported that 

children of mothers who were smokers (reported during the child’s 21 month follow-

up) were more likely to have consumed sugar-sweetened soft drinks, buns and cakes 

and processed meat products, and fewer intakes of fruit, wholemeal bread and 

breakfast cereal. Additionally in the Southampton Women’s Survey cohort study 

maternal smoking status (assessed when the child was six-months old) and preschool 

children’s dietary patterns were assessed in 1640 mother-child pairs(4). The authors 

observed that mothers who were smokers tended to have children who consumed a 

poorer quality diet characterised by high intakes of white bread, crisps, chips and soft-

drinks and low intakes of fruit, vegetables, wholemeal bread and water. 

 

There is limited information on the effect of maternal smoking status on the dietary 

quality of preschool children, although these few studies suggest that the association 

mirrors observed effects of smoking on quality of diets in adults(56) suggesting that it 

could be an important influence. However, the pathway is not clear and more research 

is required to establish and understand this relationship. 

 

2.2.8 Home food environment 

Children, especially preschool children, spend a considerable amount of time at home 

and thus experience many eating occasions in the home environment. The presence of 

certain foods and drinks in the home has been considered in a number of studies 

assessing influences on the quality of young children’s diets. Perhaps unsurprisingly 

the results have consistently suggested that increased availability of a food in the 

home tends to be associated with an increased consumption of that food by children. 

 

In a study of home environment characteristics and preschool child’s diet, a telephone 

survey was conducted during which home fruit and vegetable availability was assessed 

by parents reporting how many of 19 fruits and 24 vegetables they had in their house 

at the time of the interview(91).  Wyse et al reported that as the variety of fruits and 

vegetables in the home increased so did the child’s fruit and vegetable intake score.  

Interestingly however, the association was stronger if the fruits and vegetables that 

were available were made accessible.  Parents were asked whether or not fruit and 

vegetables were accessible to their child e.g. kept in a ‘ready to eat’ format and in a 

place where they could help themselves.  An affirmative response to having the fruits 

and vegetables accessible equated to a 1.8 portion increase in child’s fruit and 
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vegetable intake score compared to those children whose parents reported that fruits 

and vegetables were not accessible in the home. However, a recent UK study by 

McGowen et al found that consumption of fruits and vegetables by 2-5 year old 

children was not associated with their availability(107). It is of interest that in this study 

they found that availability of snacks high in fat, salt or sugar, and sweetened 

carbonated drinks was associated with greater consumption of these food and drink 

items. The authors suggest that the lack of consistent findings could be due to the 

reliability of parental reports to measure food availability.  In this study there was 

limited variability in reported availability of fruits and vegetables which could possibly 

be caused by social desirability, that is mothers reporting what they think they ‘should’ 

be doing Alternatively, it may be due to the lack in variation of socioeconomic status of 

the families in this study given that 64% of mothers had a university degree. 

 

Positive results were reported in a study which used an objective measure of home 

food availability. Spurrier et al, visited the homes of 280 parents with preschool 

children and measured home food availability through direct observation(108). All foods 

which fell into the groups ‘fruits and vegetables’, ‘high fat/sugar snack foods’, ‘fat 

content of dairy products’, and ‘sweetened drinks’ were identified in participants’ 

kitchen pantries, cupboards, refrigerators and freezers.  Each item found which fell 

into one of the categories was weighed on standardised scales and total amounts of 

foods in each category were summed. Child’s dietary assessment was in the form of an 

administered questionnaire. The results showed that availability of foods in each food 

group was positively, associated with consumption of those foods. However, in this 

study the analysis did not take into consideration confounding factors, such as 

mother’s quality of diet.   

 

The availability of foods in the home seems to be associated with the quality of 

preschool children’s diets, however, the studies to date have been cross-sectional and 

therefore cannot determine whether having a food available in the home increases a 

child’s consumption of that food or vice versa.  It is possible that the relationship is in 

fact bidirectional, that the child is more likely to consume foods that are available, but 

that parents also make available foods that their child has a preference for.  

Longitudinal and qualitative studies could be used to explore this further. 

 

2.2.9 Mealtime environment 

Parents have a key role in shaping their children’s food environment and their early 

experiences with food and eating.  Many studies have suggested an association 

between the environment in which a person consumes food and their quality of diet, 

although the evidence is limited in preschool children.  However, the few studies which 

exist have identified factors such as whether the child eats meals at a table(85), eats with 
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other family members(61;91;108), regularly consumes take-away food(108) or eats with the 

television on(91;108;109), as possible influences on aspects of a young child’s diet.   

Eating together as a family and without the television on appear to have a positive 

influence on children’s quality of diet.  A study from Australia assessed aspects of the 

home food environments of 280 families with preschool children. They considered 

frequency of eating meals with the family, eating with the television on and frequency 

of purchasing take-away foods. They found that children who ate with one or both of 

their parents more often, were consuming fewer sweetened beverages. They also 

reported that the more frequently take-away foods were purchased the fewer fruits 

and vegetables were consumed by the children, and children consumed fewer fruits 

and vegetables and more sweetened beverages, the more often mothers allowed food 

to be eaten in front of the television(108).  Interestingly, a study of 1336 low-income 

mother-child pairs in the USA which assessed frequency of eating as a family, eating 

with the television on and child’s fruit and vegetable intake, reported that the 

beneficial effects of eating with the family was not evident if the television was on. 

Each additional night families reported consuming a meal together was associated with 

increased intakes of child’s fruits and vegetables, however, on the nights where the 

television was reported as being on during the meal the child’s intake of fruits and 

vegetables decreased(109).  This could be because the child’s focus was on the television 

and not on the food, but also because the child was less likely to be observing the 

modelling of eating from the other family members.  

 

Sitting at a table to eat meals is also associated with a better quality diet in younger 

children. A study of 100 mother-toddler pairs from disadvantaged families found that 

sitting at a table to consume food was positively associated with the child’s quality of 

diet score. Mother’s who reported that their child ate food sitting down on three meal 

occasions on both days of recording had children with the highest quality of diet 

scores(85). However, this analysis did not allow for effects of possible confounding 

factors, such as maternal quality of diet which was also positively associated with 

child’s quality of diet score.  Confounding was important in a study looking at 

maternal factors which influenced the diets of two year old children living in deprived 

areas in Scotland; children whose family had not eaten a meal together in the previous 

week were more likely to have a poor quality diet(61). However, when this association 

was considered in a multivariate model, that included maternal nutrition knowledge 

and perceptions of difficulties feeding children, the effect of the family eating together 

lost significance. Similarly, a study by Wyse et al, in Australia, assessed associations 

between meal-time practices (eating together as a family, eating in front of the 

television and eating at a table) and preschool children’s fruit and vegetable intake.  In 

addition they assessed parental fruit and vegetable intake, fruit and vegetable 

availability and accessibility and parental feeding practices. Whilst the meal-time 
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practices, eating as a family and without the television on, were both associated with 

increased children’s fruit and vegetable intake, these associations were no longer 

evident when other factors, such as food availability, were considered(91).  

 

The influence of the family feeding environment on the quality of diets of young 

children is not straight-forward. Studies which do not control their analyses for 

possible confounders report consistent, significant results. However, as demonstrated 

in the last two studies reviewed, family feeding environment factors may not be as 

important as some other familial factors in influencing children’s quality of diet. These 

findings highlight the complex nature of interrelationships between factors which 

influence the quality of children’s diets, and more comprehensive studies of the family 

feeding environment, which consider other familial factors, would add to the evidence 

base. More research on these factors needs to be carried out in a longitudinal study to 

assess changes in environmental factors and the subsequent impacts on young 

children’s diets.  

 

2.2.10 Screen-time 

Spending time watching a screen may also indirect effects on the quality of children’s 

diets as time spent in front of a screen has been associated with children’s diets even 

when the screen-time is not during meal times. Screen time is classified as time spent 

watching television or DVD’s, or playing on a computer or games console. Research 

with preschool children has tended to focus on television/DVD time rather than on 

computer use because of their age. There have been a number of studies which have 

assessed the relationship between screen-time and diet quality in young children and 

all the results suggest a negative association(78;107;110-113). Many of the studies have 

considered child’s snack intake as the dietary outcome. Brown et al, assessed 

television use and ‘unhealthy’ snack intake in children aged 4-5 years, and then 

followed them up two years later.  At both time points, television use was significantly 

associated with higher snack intake, although the relationship was weak after 

controlling for socioeconomic status(78).  This is the only longitudinal study of screen-

time and diet in this age group, but as child BMI, not diet, was the primary outcome, 

the relationship between television and snacking over time was not explored in the 

path analysis. A similar relationship with snacking was reported in a study of 434 2-5 

year old children, however in this study fruit and vegetable consumption was also 

assessed.  Here they found that children who watched, on average, more than two 

hours of television per day tended to consume more ‘unhealthy’ snacks and sugary 

drinks but they did not consume less fruit and vegetables than those who watched 

fewer than two hours per day(107).  This was not the case in a recent study by Cox et al, 

who reported that pre-schoolers who tended to watch more television consumed more 

‘unhealthy’ snacks and fast food as well as fewer vegetables(112).  This finding was also 
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reported in a large cohort study which assessed television viewing and consumption of 

‘unhealthy’ snacks, sugar sweetened drinks and fruit and vegetable consumption in 

2276 two year old children. Those who watched television more often tended to 

consume more snacks and sugary drinks as well as fewer fruits and vegetables(113).  The 

differences in the findings could be due to the way the two studies considered the 

television viewing data. McGowen et al, transformed the data into a categorical variable 

(more or less than 2 hours per day) and only 24% (n=99) participants fell into the 

>2hours per day group, thus the sample size may not have been big enough to detect 

a difference in fruit and vegetable consumption(107), whereas the studies by Cox and 

Gubbles et al, created a continuous variable from minutes per day of television viewing 

time which may have given them more power to detect differences(112;113).  

 

Fast food consumption has also been shown to be associated with television viewing in 

preschool children.  In 240 young children, the odds of consuming fast-food at least 

once per week increased with each extra hour of television viewed per week. This 

association was independent of family socioeconomic status and perceived 

neighbourhood access and cost of fruits and vegetables (a proxy for availability of 

these items)(110). Finally Miller et al (2008) reported an association between 

television/video viewing and overall diet quality in a large sample of three year old 

children.  A total of 1203 children were included in the study. Mothers of the children 

completed a semi-quantitative food frequency questionnaire about their child’s diet 

and they reported how many hours, on average, their child watched television/videos 

on a weekday and a weekend.  They found that for each hour increase in 

television/video viewing, children were more likely to consume more sugar sweetened 

drinks (0.06 servings/day), fast food (0.32 servings/month), red and processed meat 

(0.06 servings/day), have a greater total energy intake (48.7kcal/day) as well as fewer 

fruits and vegetables (-0.18 servings/day), lower calcium (-24.6mg/day) and dietary 

fibre(-0.44grams/day)(111) intakes. These results were independent of mothers’ 

socioeconomic position, BMI, and children’s age, sex, race, BMI, sleep duration and 

duration they were breastfed. 

 

Some authors have suggested that one possible reason for the association between 

television viewing and poorer dietary behaviours is that children who watch more 

television are exposed to more food advertisements, which are mainly for ‘unhealthy’ 

foods.  A randomised controlled experiment, which assessed the effect of television 

advertisement viewing and preschool children’s food preferences, found that children 

who were exposed to food advertisements during a cartoon video were more likely to 

choose advertised foods when offered a choice of a number of foods after the video 

session, compared to children who watched the cartoon without embedded adverts(42).   
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2.2.11 Conclusion 

To date, the literature on the effect of watching television and the quality of young 

children’s diets suggests there is a relationship between the two. There is a lack of 

evidence about the direction of this association as the studies reviewed were cross-

sectional. Longitudinal analyses and a consideration of other diet-related factors may 

permit further exploration of this association. 

 

In summary, micro-environmental factors appear to play an important role in shaping 

the quality of children’s diets.  The research into these factors is abundant and some 

clear associations have been identified. Evidence suggests that mothers, in particular, 

have a pivotal influence on their children’s diets as not only are they often the food 

provider and choose the foods their children are offered and exposed to, but they also 

create the environment within which children have many of their food experiences. 

However, it is clear that the interplay between home and familial factors and the effect 

of this in shaping the quality of children’s diets is complex. More comprehensive and 

longitudinal studies considering a number of factors in this context are needed to 

explore the hierarchy of different influences on children’s quality of diet and assess 

mediators and moderators of some of the established relationships. In addition there 

are few studies which have been carried out with disadvantaged populations. Studies 

which addressed these issues would enhance the development of future interventions 

or initiatives developed to improve the quality of preschool children’s diets.   

 

2.3 Child characteristics 

The nature and characteristics of the child may also have some influence on their diet 

quality, although the literature on this is limited. 

 

2.3.1 Birth order 

Birth order is a person’s rank by age among their siblings. The findings about birth 

order and preschool children’s quality of diets have been consistent, although the 

amount of literature on this subject is limited. Studies have found that children who 

have older siblings are more likely to have a poorer quality of diet than children who 

have younger or no siblings. In two large UK prospective cohort studies, birth order 

has been assessed with child’s diet pattern.  In one study, four year old children were 

more likely to consume a ‘junk’ style pattern characterised by higher intakes of fizzy 

drinks, chips, processed meat and confectionery if they had one or more older 

siblings(92).  Similarly, in SWS, Fisk et al, reported that three year old children were more 

likely to consume an ‘imprudent’ diet characterised by high intakes energy dense, 

nutrient poor foods such as white bread and chips and low intakes of nutrient rich 

foods such as fruit and vegetables, if they were not the first born in the family(4), in 
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addition, this was a continuous relationship. The authors speculate that this finding 

may reflect the relationship observed between mother’s quality of diet and the number 

of children she has, mother’s tend to have a poorer quality of diet if they have more 

children thus children in larger families may be exposed to more unhealthy foods and 

have hence have poorer quality diets(4). 

 

These studies suggest that children who have no or fewer older siblings tend to have 

better quality diets. Further research is needed to explore differences in maternal and 

child eating behaviour that underlie this association.    

 

2.3.2 Nibbling behaviour 

There is a small literature on the effect of snacking or nibbling on the quality of young 

children’s diets. Food is not just consumed at mealtimes. Snacking behaviour patterns 

develop from infancy.  A study by Skinner et al (2004) which looked at snacking 

patterns in 3022 infants and toddlers in the USA found that snacking patterns emerged 

between at 7-8 months old and that 80% of the toddlers aged 12-24 months were 

consuming snacks, which accounted for 25% of their daily energy intake.  The main 

types of snacks provided to children were fruit drinks, sweets, crisps, crackers and 

milk, no child in the study was given a vegetable for a snack(114).  This suggests that for 

some children their snacking occasions could contribute negatively to their overall 

quality of diet. In SWS, Fisk et al found that, in 1640 three year old children, 

independently of other influences, those who consumed more snacks between, or 

instead of meals, were more likely to have diets involving frequent intakes of crisps, 

chips and white bread as well as lower intakes of fruits, vegetables and whole-grains(4). 

Similarly a large study assessing dietary patterns of children in Spain found that those 

who had a ‘snacky’ dietary pattern tended to consume greater quantities of cakes, 

crisps, sweets and sweetened beverages(115).   

 

Skinner et al, suggest that young children require more eating occasions than three set 

meal times because they have smaller stomachs and high levels of activity, therefore 

many young children consume snacks in between meals(114). However, the research that 

there is to date suggests that some children consume snacks instead of meals which 

reduces their quality of diets. More research, possibly of a qualitative nature, is 

required to explore why some children are ‘nibblers’ and snack more often than they 

eat meals, and what influences the types of foods parents provide for snacks. 

 

2.3.3 Food neophobia 

Food neophobia is defined as a rejection of foods that are novel or unknown(116).  It has 

been identified as an inherent adaptive personality trait serving a protective function to 

reduce the possibility of poisoning from unfamiliar foods(117).  However, in the present 
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environment where foods are usually safe to eat, neophobia in children seems to 

primarily have an adverse effect on diet, particularly on the consumption of fruits and 

vegetables(118;119). It has been suggested that rejection often does not occur based on 

the taste of the food so much as the look of it. Children build up an idea of how an 

acceptable food should look, and perhaps smell, and so foods that do not suit their 

notion of ‘safe’ are rejected(116).  Food neophobia has been shown to be related to age, 

and the literature suggests that it is at its peak between the ages of two and six years 

old, gradually declining during childhood and adolescence(120). The effect of food 

neophobia on the diets of young children has been explored in numerous studies 

which tend to produce consistent findings. In one study by Cooke et al  child food 

neophobia was explored in relation to food consumption in two-six year old children.  

A total of 564 mothers completed a questionnaire about their child’s food neophobia 

and a brief 9-item food frequency questionnaire to assess the relationship between 

food neophobia and consumption of vegetables, fruit, meat, eggs, sweet/fatty snacks 

and starchy foods.  They found that children who had higher food neophobia scores 

consumed fewer fruits, vegetables and meat, but there was no significant association 

with consumption sweet/fatty snacks or starchy foods(120).  These findings are 

consistent with their second study where 109 parents of four-five year old children 

completed a questionnaire about their child’s food neophobia after which the children 

were given three test lunch meals at weekly intervals at preschool. Foods were weighed 

before and after the lunch to assess the amount consumed.  Children were presented 

with chicken, cheese, bread, cheese crackers, chocolate biscuits, grapes and tomatoes 

or carrot sticks.  Again they found that children with higher levels of neophobia 

consumed fewer fruits, vegetables and less protein and had lower energy intakes but 

there was no association with the starch or snack foods(118). Similarly a study by Russell 

et al explored associations between child food neophobia and food preferences in 

preschool children.  Parents of 371 children completed a questionnaire about their 

child’s food neophobia and food preferences.  Neophobia was assessed using the 

validated child food neophobia scale. Food preferences were measured using a 176-

item food list and the parent indicated on a five-point Likert scale from ‘dislike 

extremely’ to ‘like extremely’; but they could also indicate ‘never tried’ or ‘do not 

know’. They found that higher food neophobia was associated with negative 

preferences for all food groups but the correlations were strongest for the vegetable, 

meat and fruit groups(119). 

 

These studies provide evidence that there is an association between food neophobia 

and poorer dietary quality. However, it is not known how patterns of diet and 

neophobia change over time or during periods of transition e.g. starting school.  A 

longitudinal study is needed to explore these relationships further. 
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Preschool children are unable to provide food and eating environments for themselves 

and their quality of diet is not wholly dictated by their own preferences. Whilst this 

section has identified three child-centred characteristics which may influence diet, it is 

clear that children at this age largely rely on caregivers to make food choices on their 

behalf.  

 

2.4  Conclusion and research questions 

There are clearly many influences on children’s diets. The primary influence is the 

mother. Not only is she so often the purchaser and provider of food, but also because 

the food she provides is the product of her personal characteristics and her history and 

reflects the society and community in which she and her family live. In addition, she is 

largely responsible for the creation and maintenance of the home food environment. In 

comparison, the contribution of child characteristics to shaping their diets is relatively 

small. Given the complex of influences that act upon the mother and her child, it is 

surprising that so few attempts have been made to bring together what is known and 

determine the relative strength of this range of factors, or the patterns amongst them. 

Equally surprisingly, little is known about how these influences change over time and 

how children’s diets alter in response.  

 

Figure 2.2 brings together the influences on children’s diets identified by this review 

and presents a hypothetical model of how they might work in combination. Though the 

literature suggests that the wider policy and social environment have an important role 

to play in shaping the food experiences and quality of diet of young children, 

intervention at these levels would be challenging.  It would require large scale trials 

which need substantial funding and the support of many stakeholders and evaluating 

the effect of change at these levels and impact on diet would be a challenge. Therefore 

whilst it is important to consider these wider level influences when developing 

interventions it is more practical to focus behaviour change at the family level. In 

addition the overwhelming influence of the mother on a child’s quality of diet suggests 

that intervening to improve her quality of diet is likely to result in a desirable change in 

the family mealtime environment and ultimately the quality of her child’s diet.  
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Based on the conclusions of the literature review, this thesis addresses the following 

two questions: 
 

Research question 1: How do maternal, child, and mealtime environmental 

characteristics interrelate to influence preschool children’s quality of diet? 

 

Research question 2: Does an intervention aimed at improving the diet and 

lifestyles of women impact on their preschool children’s quality of diet 

 

These research questions were able to be addressed in The Southampton Initiative for 

Health, an intervention which aimed to improve the diets and lifestyles of mothers with 

young children. The Southampton Initiative for Health is described in more detail in the 

next chapter. 
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3 The Southampton Initiative for Health 

intervention 

This chapter describes the Southampton Initiative Health intervention which is an 

intervention which aimed to improve the diets and lifestyles of women with young 

children. This intervention provided me the opportunity to address the research 

questions developed as a result of the literature review in the previous chapter. 

 

3.1 Background to the intervention 

The Southampton Women's Survey (SWS), is a prospective study of mothers and 

children that was started in 1998; 12,500 women aged 20 to 34 years were recruited 

to the study before pregnancy(121). In this study poorer quality diets were found to be 

more common in women from disadvantaged backgrounds(56). Specifically, the SWS has 

shown that women who are disadvantaged by leaving school with few or no 

educational qualifications are far more likely to have a less balanced or more 

‘imprudent’ diet than women with qualifications. An ‘imprudent’ diet is characterised 

by low intakes of vegetables and fruit and high intakes of chips and roast potatoes, 

sugar, white bread, red and processed meats, full-fat dairy products, crisps, sweets, 

tinned vegetables, cakes and biscuits.  The relationship between diet and education 

was not explained by social class or by being in receipt of benefits(56). Similar findings 

have been reported in a study by Estaquio et al who found that higher educational 

attainment was positively associated with consumption of a variety of vegetables and 

meeting the 5-a-day recommendations in male and female adults in France(122). 

Importantly dietary patterns have been found to track from mothers to their children.  

Children born to mothers in the SWS were followed up at age three years.  After taking 

account of a range of maternal and family characteristics, the most important influence 

on the quality of the diet of a child at 3 years of age was the quality of the mother’s 

diet – defined by her prudent diet score(4).   

 

Focus groups and surveys carried out with women from Southampton alongside the 

SWS have shown that those who have the poorest quality diets feel they lack control 

over food choices they make for themselves and their families, feel less positive about 

the potential benefits of eating healthily, are less interested in food shopping, 

preparation and consumption, and have less social support for eating healthily than 

women with better quality diets(123;124). In a regression analysis sense of control over life 

was the strongest of these determinants of quality of diet; this was particularly true of 

women of lower educational attainment(125). Self-efficacy is defined as an individual’s 

belief in their ability to carry out certain behaviours. Self-efficacy is a prerequisite for a 

sense of control, and experience of exercising control in turn builds up a sense of self-
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efficacy(126). It is this increase in self-efficacy and control which enables people to make 

changes to their lives. Whilst acknowledging that other psychological factors were 

found to be predictors of quality of diet(127), an intervention to improve self-efficacy, 

and thus sense of control, in this population, could have significant effects on their 

diet and might be a particularly effective lever for change. 

 

3.2 The intervention 

The Southampton Initiative for Health (SIH) is a non-randomised controlled trial of an 

intervention, that aimed to improve the diets and lifestyles of disadvantaged women in 

Southampton, UK(128). The intervention builds on a ‘patients as experts’ approach. This 

approach intends to empower participants, through providing knowledge and skills, to 

manage their own health, and has been shown to be effective in clinical settings. 

Programmes that have adopted this approach have been found to be more effective 

than standard patient care in improving clinical outcomes and enhancing physical and 

psychological well-being in chronic conditions such as arthritis and asthma(129).  It has 

been suggested that these programmes work because empowering patients increases 

their self-efficacy(130;131).  The SIH aimed to apply this approach to improve the diets and 

lifestyles of a non-clinical population in a community setting. 

 

The SIH project was designed in collaboration with the City Council and the Primary 

Care Trust and those working in Sure Start Children’s Centres in Southampton. The 

target population for this intervention was women attending Sure Start Children’s 

Centre’s in Southampton. Women attending Children’s Centres in Gosport and Havant 

were used as the control group. Gosport and Havant are towns in Hampshire with 

similar population demographics as Southampton. A map displaying the geography of 

the intervention and control areas is displayed in Figure 3.1 Sure Start Children’s 

Centres were set up as part of a UK government initiative which aims to support 

families from pregnancy until the child is four years old through early education, 

health and family support services, with an emphasis on outreach and community 

development. The families attending Sure Start Children’s Centres tend to live in ‘core 

areas’ defined by their poor health profile as being priority areas for intervention(132).  

Sure Start Children’s Centres have spent years building relationships in local and 

disadvantaged communities and therefore Sure Start Children’s Centres presented the 

SIH with an opportunity to access the intervention target population. 
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Competencies for trained staff 

 

‘As a result of this 

training I am able 

to...’ 

...Use open discovery questions in a manner that helps 

others explore and reflect on what they do, why they do 

it and whether there is potential for change 

...Identify key (timely) opportunities for the use of health 

conversation strategies 

...Reflect on my own practice in relation to both my 

beliefs regarding key messages, and ability to engage 

women and families in ‘healthy conversations’ 

...Spend more time in a conversation asking open 

discovery questions rather than giving information 

...Use a structured goal-setting approach (incorporating 

SMARTER action-planning) when the woman I am talking 

to identifies a need to change 

Table 3.1 Competencies from the Healthy Conversation Skills training 

 

Reflection was encouraged throughout the training. From the beginning, staff were 

asked to explore their expectations of the training course, their beliefs about aspects 

of human behaviour (such as how and when people change) their understanding of key 

nutrition and physical activity messages and whether these are useful in supporting 

change.  Then, as the training progressed, staff were encouraged to reflect on their 

activities, skills they learnt and how they thought these could be incorporated into 

their practice. 

 

Open discovery questions are a specific type of open question that encourages an 

individual to explore their life and circumstances. These questions normally begin with 

‘how’ or ‘what’, are non-judgemental, and require the recipient to reflect on their 

issues of concern. Throughout the training staff were given the opportunity to observe 

open discovery questions being used and practise using them in small groups.  

 

At the end of every session staff were asked to complete a “Reflection and Next Steps” 

worksheet (to develop goal setting skills). This guided them through the steps in how 

to set a SMARTER goal which was reviewed at the next training session.  SMARTER 

goals are Specific, Measurable, Action-oriented, Realistic, Timed, Evaluated and 

Reviewed.  By making a specific plan to change a given behaviour, and allowing time to 

reflect on the outcome and processes involved in making such a change, enabled staff 

to understand about the process of planning and change.  
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All activities in the training package related to specific behaviour change techniques as 

set out in Abraham and Miche’s Taxonomy of Behaviour Change(134). For instance, one 

activity involved exploring what resources or support staff felt they needed to ensure 

the new skills could become embedded in their usual practice. For this activity the 

following behaviour change techniques were used:  

• prompt intention formation,  
• prompt barrier identification,  
• prompt practice,  
• plan social support/social change,  
• prompt identification as role model,  
• relapse prevention, 
• time management.  

The training was delivered by a team of researchers who had experience in group work 

and behaviour change. The ‘Healthy Conversations Skills’ training consisted of three 3- 

hour group sessions held over three to five weeks to allow time for staff to practice the 

new skills and then reflect on practice. The training was also followed by a period of 

on-going support, which included a telephone call and a three hour follow-up 

workshop approximately five weeks and three months after training respectively. The 

whole training package has been described in more detail elsewhere(128). 

 

3.2.2 SIH training evaluation 

The intervention was accompanied by an evaluation of changes in staff practice.  This 

was important as if the training did not result in a change in staff practice, then there 

could not logically be changes in the diets and lifestyles of the women who came into 

contact with these staff.   

 

In total 148 staff members were trained between May 2009 and January 2011, which 

represented 69% of all Sure Start Children’s Centre staff in Southampton. One to two 

months after their last training session staff were followed up with a telephone call and 

invited to attend a follow-up workshop, which was held three to five months after their 

last training session. Nearly a year after the training intervention was completed, 

observations of staff took place to assess whether the staff were using the skills in 

their normal practice. Observations were also carried out of staff in the Sure Start 

Children’s Centres in a control area where the staff had not received Healthy 
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area and 89 conversations of 41 staff members were observed in 10 Children’s Centres 

in the control area(136). 

 

Results from the evaluation show that immediately following the training, staff were 

more likely to respond to statements made by mothers about healthy eating or 

physical activity with open discovery questions, compared to before the training began 

when most responded with ‘telling or information giving’ statements. The number of 

open discovery questions used by staff, in response to the statements in the evaluation 

form, increased after the training from 16 to 321 (p=<0.001)(136). Staff members were 

also more likely to report being more confident in having conversations with women 

about healthy eating and physical activity after they completed the training.  During 

the follow-up phone call staff who demonstrated more competence in using open 

discovery questions were more likely to score themselves higher in how confident they 

felt in having conversations with parents(135).  

The results from the follow-up phone calls also showed that staff had moderate to 

high scores for the competencies ‘Identify key (timely) opportunities for the use of 

health conversation strategies’ and ‘Spend more time in a conversation asking open 

discovery questions rather than giving information’. These results indicate that up to 

eight weeks following their last training session most staff had changed their practice 

in accordance with the skills learnt as a result of the training.   

Results from the follow-up workshops, showed that 90% of staff reported using the 

skills ‘often’ in their practice and none of the staff reported ‘never’ using the skills. 

This suggests that the skills were still being used around three months following their 

last training session(137). 

Finally, observation work, carried out a year post-training, showed that staff in the 

intervention group 1) created more opportunities to have healthy conversations with 

mothers (p=0.02) 2) used more than two open discovery questions during more 

conversations with mothers (<0.001) 3) spent more time listening than giving 

information to mothers (p=0.02) and 4) spent at least half of the time that they were 

talking asking open discovery questions (p=<0.001) compared to staff observed in the 

control area. These results suggest that staff were using the skills a year post-training. 

 

In conclusion, whilst it is challenging to collect objective data on change in staff 

practice, the evaluation which has been carried out consistently suggests that the 

majority of staff who attended the ‘Healthy Conversation Skills’ training are capable of 

having more productive conversations with women, who attend Sure Start Children’s 

Centres, about diet and physical activity.  Though this does not guarantee that all 

women attending Sure Start Children’s Centres were supported by staff trained in 

healthy conversation skills, being able to demonstrate change staff practice as a result 
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of training was necessary in order to justify looking for change in women’s diets and 

lifestyles post-intervention.  

 

3.2.3 SIH outcome evaluation 

A PICO was generated to describe the population, intervention, controls and outcome 

involved in the SIH (Table 3.2). 

 

Population Intervention Comparison Outcome 

Women attending 

Sure Start Children 

Centres.  

 

Women who were 

attending the 

Children’s Centre 

with their own child 

e.g. child-minders 

were not eligible 

 

Women with a good 

understanding of 

English language  

All staff members 

in the Sure Start 

Children’s Centres 

trained in 

behaviour change 

skills. 

 

Staff are able to 

have more 

empowering 

conversations with 

women about their 

health 

Women attending 

Sure Start 

Children’s Centres 

in neighbouring 

towns where staff 

members did not 

receive our 

behaviour change 

skills training 

Improvements in 

women’s sense of 

control over life 

 

Improvements in 

women’s feelings of 

self-efficacy, both 

general and specific 

for healthy eating 

 

Improvements in 

women’s quality of 

diet and levels of 

physical activity  

Table 3.2PICO table describing the population, intervention, comparison and outcome 

in the main SIH study 

 

The intervention was accompanied by a before and after non-randomised controlled 

trial to evaluate the impact on the diets and lifestyles of women. Figure 3.3 is a flow 

diagram outlining the outcome evaluation process. The control group were recruited 

from the areas of Gosport and Havant which are towns in close proximity to 

Southampton and were chosen as the control areas due to their similar demographic 

profile.   
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psychosocial factors were assessed using validated instruments.  The psychosocial 

factors assessed included self-efficacy(141;142) and perceived control over life(143). In 

addition, the questionnaire included some questions about demographic factors 

including educational attainment, age, and being in receipt of benefits, clothing size as 

a proxy for BMI(144), and also number and age of children who lived with the woman. 

 

In order to assess the impact of the SIH on women’s diet, physical activity and general 

well-being, a cohort of the women was followed-up and the questionnaire repeated 

two years post baseline (18 months post intervention). These data enabled the 

researchers to assess whether women in the intervention group increased their 

feelings of self-efficacy and control over their lives, compared to those in the control 

group, and whether this was reflected in improvements in their diets and levels of 

physical activity.  

 

3.3 The effect of the SIH on children’s diets 

The SIH aims to improve the diets and lifestyles of women of child-bearing age. It was 

hypothesised that the intervention would increase the levels of self-efficacy and 

perceived control of women who were exposed to the staff who had been trained in the 

conversational behaviour change skills, and that because of this increase in their sense 

of self-efficacy and control, women would feel able to improve their quality of diet.  As 

these women were recruited through Sure Start Children’s Centres, each woman was by 

definition a mother of at least one child under five years old. The literature review 

clearly indicated that mothers play a vital role in determining the quality of their young 

children’s diets, not only through feeding her child a similar diet to her own but also 

being the person who controls her child’s diet and who decides on the environments 

within which her child consumes food, all of which appear to be associated with 

children’s quality of diet(4;81;91;92;105;111). In the SIH, changing the health-related behaviours 

of mothers would therefore be expected not only to affect their own food choices but 

would in turn impact on the diet of their children. Improvements in a mother’s diet 

quality might be expected to have a direct impact on her child’s diet, and through 

increasing her levels of self-efficacy and sense of control over life, might also impact 

on the way she controls her child’s diet and feeding environment. Figure 3.4 is a logic 

model showing the hypothetical effect of the SIH on the diets of young children. In the 

context of this larger scale intervention a separate investigation to evaluate its impact 

on the quality of diet and home environmental and familial factors which influence 

quality of diet has been carried out, in preschool children of the women who are part 

of the intervention. 
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This chapter has described the SIH in detail and introduced the mechanism though 

which I expect the SIH to impact on young children’s quality of diet. The next chapter 

describes the methods and materials used for this PhD project. 
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4 Methods 

As explained in the previous chapter, the research questions for this project will be 

addressed in a sub-study of the SIH intervention. This chapter describes the detail of 

the study design, participants, methods and materials used in this project to address 

the following research questions: 

  

Research question 1: How do maternal, child and mealtime environmental 

characteristics interrelate to influence preschool children’s quality of diet? 

 

Research question 2: Does an intervention aimed at improving the diet and 

lifestyles of women impact on their preschool children’s quality of diet? 

 

4.1 Study design 

This project is a before and after non-randomised controlled trial within the SIH 

intervention. 

 

4.2 Sample size 

The sample size for this study was determined by the number of women who were 

interviewed at baseline as part of the SIH study, and who had one to four year old 

children and provided contact details for follow-up. Therefore a post-hoc power 

calculation was necessary which used the sample size available for this study and 

calculated the size of the effect necessary to see a significant difference in the change 

between the groups. This provided a sample of 273 women in Southampton and 299 in 

the control area.  Assuming approximately 20% attrition and allowing for a correlation 

of 0.75 between individual children's prudent diet scores before and after the 

intervention, at a 5% significance level, a sample size of 177 in the cohort of children 

at baseline and one year would provide 91% power to detect a change of 0.25 SD 

(standard deviation) in prudent diet score. A change of this size should be achievable. 

For example for a child who has a poorer quality diet (score of -0.77 SD) a 0.25 SD 

change could result from an increase in their consumption of fresh fruit from 6 times 

per week to 10, as well as a reduction in their chocolate or sweet consumption by 5 

times per week, from 7 to 2 times. In this example it could be achieved by exchanging 

their chocolate or sweets for a piece of fruit during the week. For a child with a better 

quality of diet (score of 0.58 SD) they could improve their diet by 0.25 SD by increasing 

their vegetable intake by 4 times per week from 10 to 14 times, thus equating to 

having vegetables twice per day, and exchanging white bread for brown bread. 
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4.3 Materials 

A structured questionnaire was developed to assess child’s quality of diet and factors 

which have been shown to be associated with child’s quality of diet (Appendix C).  The 

questionnaire was created using previously published scales or questions which were 

generated following discussion with an expert in that field. These included questions 

on: household composition, nibbling behaviour, mealtime environment, child food 

neophobia, style of parental control over the child’s eating habits, screen-time and 

maternal employment.  Information had already been gathered about the mother’s 

diet, perceived control over life, general self-efficacy, and self-efficacy for eating 

healthily, well-being, food involvement, social support, food security and educational 

attainment, during interviews with these women in the SIH. Information on the 

validated scales used for measuring general self-efficacy, self-efficacy for healthy 

eating, child food neophobia, food involvement, social support, maternal well-being 

and overt and covert control over child’s eating habits are described in Table 4.1, the 

other factors were not assessed on scales but they are described in detail in the 

following section. 
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Scale Authors Example Item Scoring Cronbachs 

Alpha 

Child food 

neophobia 

scale 

Adapted from 

Pliner(117) 

“My child is afraid to try 

new foods” 

6 items assessed 

on a 4-point scale.  

‘Strongly agree – 

strongly disagree’ 

0.90 

Covert 

control scale 

Ogden et 

al(105) 

“How often do you avoid 

buying sweets and crisps 

and bringing them into 

the house?” 

5 items assessed 

on a 5-point scale.  

‘Never – always’ 
0.76 

Overt control 

scale 

Ogden et 

al(105) 

“How often are you firm 

about what your child 

should eat?” 

5 items assessed 

on a 5-point scale.  

‘Never – always’ 

0.59 

General self-

efficacy 

scale* 

Adapted from 

Schwarzer & 

Jerusalem(142) 

“If I am in trouble I can 

usually find a way out” 

5 items assessed 

on a 4-point scale. 

‘Strongly agree’ – 

‘strongly disagree’ 

0.71 

Self-efficacy 

for healthy 

eating scale* 

Adapted from 

Brenner & 

Schwarzer(141) 

“I know I could stick to 

eating healthy foods 

even if I don’t receive 

much support from 

others” 

5 items assessed 

on a 4-point scale. 

‘Strongly agree’ – 

‘strongly disagree’ 

0.87 

General Sense 

of control 

scale* 

Bobak et al(143) “I feel that what happens 

in my life is often 

determined by factors 

beyond my control” 

9 items assessed 

on a 4-point scale. 

‘Strongly agree’ – 

‘strongly disagree’ 

0.69 

Food 

involvement 

scale* 

Bell & 

Marshall(145) 

“Compared to other 

decisions in my life my 

food choices are not 

very important” 

12 items assessed 

on a 5-point scale. 

‘Strongly agree – 

strongly disagree’ 

0.63 

Well-being 

scale* 

WHO(146) “Over the last two weeks 

I have felt cheerful and 

in good spirits” 

5 items assessed 

on a 5-point scale. 

‘At no time – all of 

the time’ 

0.82 

Table 4.1 Cronbachs Alpha, example items and references for scales included in the 

surveys; *scales were included in the main SIH baseline questionnaire about the women 

(see Appendix B) 

 

4.3.1 Child food neophobia 

The Child Food Neophobia Scale assesses how willing a child is to try novel and 

unknown foods(117), children with higher levels of neophobia are less likely to be willing 

to try new foods and tend to have poorer quality diets(120). It was developed as a ten-

item tool but, as in previous studies, our questionnaire included a reduced six-item 
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version as four of the items were deemed inappropriate for preschool children(118). 

Parents were asked to indicate how much they agree with statements relating to their 

child’s reaction to novel foods.  Responses are recorded on a 4 point Likert scale from 

‘strongly disagree’ to ‘strongly agree’ and are coded from 1 to 4 respectively, two 

items require reverse scoring then responses are summed to provide an overall score 

ranging from 6-24. 

 

4.3.2 Covert and Overt control 

Parental use of covert and overt control methods was measured using the scale 

developed and validated by Ogden and colleagues(105).  Covert control methods relate to 

maintaining a child’s food environment. Overt control methods are those which involve 

restriction or encouragement of the child to consume certain foods. Research has 

shown that mothers who used more covert control methods had children who 

consumed fewer unhealthy snacks and mothers who used more overt control methods 

had children who consumed more healthy snacks(105). Participants were asked how 

often, on a 5-point Likert scale from ‘never’ to ‘always’, they carried out behaviours 

indicative of covert and overt control styles. The measure contains 10 items, 5 of 

which relate to covert control and 5 of which relate to overt control.  Responses were 

summed for the five covert control items and five overt control items separately which 

provides each participant with a covert and an overt control score, both ranging from 

0-20.  

 

4.3.3 Mealtime environment 

Questions were collated from a number of publications(61;147) which focused on the 

feeding environment and quality of diet. All of the items have been shown to be 

associated with children’s quality of diet. Eating meals with the family and at a table 

have been shown to be positively associated with child’s quality of diet(91;109), whereas 

eating with the television on and eating take-away foods have been found to have a 

negative association with a child’s quality of diet(108;109). The questions assessed 

different aspects of the environment within which the child consumed meals. Mothers 

were asked how often in the last month has your child: ‘eaten an evening meal with the 

family?’; ‘eaten meals whilst the television was on?’; ‘eaten take away food, including 

fish and chips?’; ‘eaten whilst sat at a table?’ The response categories were the same as 

those in the FFQ to maintain consistency and ranged from ‘never’ to ‘more than once 

per day’.  Responses were coded from 0 to 6. Items were analysed separately, as in 

previous studies which assess the home environment, because they are not necessarily 

related(108). 

 



Megan Jarman  Methods 

57 

 

4.3.4 Mealtime battles 

Battles and arguments between mother and child about food during mealtimes was 

assessed by asking ‘how often in the last month have you and your child had battles 

about food?’ Responses were recorded on a 5-point Likert scale from ‘never’ to 

‘always’ and were coded 0-4 respectively. 

 

4.3.5 Screen-time 

Screen time in most studies included in the review assessed child time spent in front of 

a screen in hourly increments. Children who spend more time in front of a screen have 

been found to consume a poorer quality diet characterised by higher intakes of sugar 

sweetened soft-drinks and fast-food and fewer fruits and vegetables(111). Participants 

were asked to indicate how many hours, on average, their child spends watching 

television or DVD’s per day and how many hours, on average, their child spends on a 

computer or games console per day. Participants were prompted to consider weekend 

days as well as weekdays. Responses were ‘0’, ‘<1’, ‘1-2’, ‘2-3’ etc up to >5 hours per 

day.  Time spent watching television/DVD’s and playing on a computer was summed 

for each child to give a total ‘screen time’ variable.  

 

4.3.6 Maternal employment 

Questions regarding maternal employment were developed with advice from an expert 

working on the Millennium Cohort study(76). Although the evidence is limited, it has 

been shown that mothers who work part-time have children with healthier dietary 

habits in terms of snacking less, than children of mothers who worked full-time or 

were unemployed(78). Participants were asked to indicate if they had been employed 

since the birth of the study child, and if affirmative, how old (in years and months) the 

child was when the mother returned to work and how many hours she had worked in 

the last seven days. 

 

4.3.7 Maternal diet 

Maternal diet was assessed in the main SIH baseline survey.  The questionnaire which 

was used in the main baseline survey asked the women about their own diet and 

health-related psychosocial factors and is included in Appendix B. Maternal diet was 

assessed by a 20-item food frequency questionnaire(139). Participants were asked to 

identify how often they had consumed each of the 20 food items in the past month.  

Possible responses were ‘never’, ‘once per month’, ‘once every two weeks’, ‘one to two 

times per week’, ‘three to six times per week’, ‘once per day’ and ‘more than once per 

day’.  The 20 food items in the FFQ were those that characterised the ‘prudent’ dietary 

pattern and contributed most to the prudent diet score in the analysis of the 

Southampton Women’s Survey data collected using a 100-item FFQ(138). A prudent diet 
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score was calculated for each woman using her standardised frequency of 

consumption of each of the 20 foods in the FFQ, multiplied by the coefficient for that 

food produced by principal components analysis of the 100-item FFQ(138). A high score 

represented a ‘prudent diet’ which was characterised by high intakes of fruit and 

vegetables, wholemeal bread, rice, pasta, yoghurt and breakfast cereals.  Low scores 

represent an ‘imprudent diet’ which was described as one with low intakes of these 

foods and high intakes of chips, roast potatoes, sugar, white bread, red and processed 

meat and full fat milk. 

 

4.3.8 Maternal self-efficacy 

As with maternal diet, maternal self-efficacy was assessed during the main SIH survey 

(questionnaire in Appendix B). Both general and healthy eating self-efficacy were 

assessed on scales developed by Schwarzer(141;142). The general self-efficacy scale 

assesses a person’s belief in their ability to cope with adversity or perform difficult 

tasks in general life.  The specific self-efficacy for healthy eating scale assesses 

whether an individual feels they could overcome adversity and carry out challenging 

tasks but with a specific focus on eating a healthful diet.  The general self-efficacy 

scale was shortened from 10 to 5 items in consultation with the scale author.  

Responses were coded from 1 ‘strongly disagree’ to 4 ‘strongly agree’ and summed in 

order to provide a score from 4-20 for both types of self-efficacy. 

 

4.3.9 General sense of control 

General sense of control was also assessed during the main SIH survey (questionnaire 

in Appendix B).  The scale is a 9 item tool which assesses a person’s perceived control 

over their lives(143).  The scale is a shorter version of the assessment used in the 

Whitehall II study. Six of the items in the scale refer to control over life in general and 

three refer to feeling of control over one’s health. Responses were recorded on a 4-

item Likert scale from ‘strongly disagree’ to ‘strongly agree’, coded 1 to 4 respectively. 

Four items in the scale require reverse coding and responses to all items are summed 

to give each participant a general control score ranging from 9-36.  

 

4.3.10 Maternal food involvement 

Maternal food involvement was assessed during the main SIH survey using the food 

involvement scale which was developed by Bell and Marshall(145) It consists of 12 items 

in the form of statements which refer to one of the five areas of the feeding cycle: 1) 

acquisition ‘I do most or all of my own food shopping’; 2) preparation ‘I do not like to 

mix or chop food’; 3) cooking ‘cooking or barbequing is not much fun’; 4) eating 

‘talking about what I ate or am going to eat is something I like to do’; 5) disposal ‘I do 

most or all of the cleaning up after eating’. Respondents indicated how much they 

agreed or disagreed with these statements on a five-point scale.  Responses were 
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coded from 1-6, half of the items required reverse coding and then all responses were 

summed in order to give each participant a score from 12-60. 

 

4.3.11 Maternal well-being 

Maternal psychological well-being was assessed in the main SIH survey using the 

WHO-5 tool. This scale was developed by the World Health Organisation as a screening 

tool for depression. The scale consists of five items and participants are asked to 

indicate how often, from ‘at no time’ to ‘all of the time’, in the last two weeks they: 

‘felt cheerful and in good spirits’, ‘felt calm and relaxed’, ‘felt active and vigorous’, 

‘woke up feeling fresh and rested’, ‘felt that my daily life has been filled with things 

that interest me’. Responses were coded from 0-5 resulting in an individual score from 

0-25; when used in General Practice a score of 13 or below would result in the person 

being referred to be assessed for clinical depression. 

 

4.3.12 Food security 

Food security was assessed using the 6-point short form of the US Household Food 

Security Scale as developed by Blumberg et al(148). As with other studies in the UK the 

phrasing was altered slightly to suit the UK population(52). An example item from the 

scale is ‘in the last 12 months did you ever reduce the size of your meals or skip meals 

because there wasn’t enough money for food?’ The assessment was scored by totalling 

the number of affirmative responses (including the answers ‘often’ and ‘sometimes’ to 

questions 5 and 6, and ‘some months’ and ‘almost every month’ to question 2). Scores 

ranged between 0 and 6. The total score was used to categorise households: ≤2 = 

food secure, >2 and <5 = food insecure without hunger, ≥5 = food insecure with 

hunger. 

 

4.4 Children’s dietary assessment 

This study required a dietary assessment method which would characterise the quality 

of young children’s diets, which was suitable for a population with low levels of 

education and was minimally burdensome to the participant.  

 

4.4.1 Issues with assessing diet in children 

There are a number of problems associated with measuring dietary intake in surveys. 

An additional challenge for young children is that they lack the cognitive skills required 

for assessment. For example children aged two to five years are unlikely to have an 

adequately developed concept of time, a good enough memory, an attention span long 

enough or knowledge of the names of food in order to be able to accurately describe 

their own diets(149).  Therefore it is necessary that dietary assessment of young children 

is completed by their main caregiver, often the child’s mother(150). There are, however, 
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problems associated with this. Firstly, some foods or beverages may be forgotten or 

unknown. This is especially likely to be an issue if the main caregiver shares 

responsibility for the child(151).  Secondly, dietary assessment is open to social 

desirability bias. The reporter may under or overestimate the consumption of some 

foods or drinks in order to reflect what they feel their child ‘should’ be eating rather 

than reporting the situation accurately(152).  Thirdly, the parent may report the foods 

that were given to the child as opposed to foods that were actually consumed.  For 

instance if the child attends a preschool and the parent provides the child with a 

lunchbox, the parent would report that the child ate the items in the lunchbox. 

However, it is possible that the child swapped foods or threw some of the food away 

and did not actually consume the contents of the lunchbox. Finally, food habits change 

frequently in childhood, making assessment of habitual diet difficult(153). 

 

4.4.2 Comparison of dietary assessment tools 

Food records have been regarded for many years as the ‘gold standard’ of dietary 

assessment(154).  Measuring dietary intake of children using food records requires the 

caregiver to document all food and drinks that the study child has consumed over a 

certain time period, usually a few days. This is ideally done at the time of consumption 

in order to reduce the likelihood of the reporter forgetting.  However, this is a very 

burdensome method for the reporter and there is also the possibility that the method 

itself will change normal food habits as a consequence of recording all food and 

beverage intake(154). Food records may not be a good dietary assessment tool to use 

with disadvantaged populations. A study comparing the use of dietary assessment 

methods in materially deprived households in London found that food records were 

the least liked and completed method by participants (compared to food recalls or 

food checklists) and yielded the lowest estimates of intake(155).   

 

Food recalls require the caregiver to report all foods and beverages that the study child 

has consumed over a set time period, often the previous 24hours(156).  A single 24hour 

recall is short and quick to administer and is versatile. It can be used with people of 

differing levels of education as no writing or numeracy skills are required, and the 

recall can be administered either face-to-face or over the telephone(157). However, 

foods can be omitted when recalling diet. Research suggests these are most likely to 

be snack foods or beverages which could cause misclassification of participants when 

considering their overall quality of diet(158). Also foods consumed in the last 24hours 

may not reflect the normal diet of that person. To overcome this issue researchers 

often repeat recalls on 3 or more occasions, ideally with a mixture of mid-week and 

weekend days. However this increases the costs of data collection and participant and 

interviewer burden. 
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Food frequency questionnaires are designed to capture data on usual, long-term diet 

and can be used for assessing individuals or populations(154). FFQs assess diet over a 

longer time frame (from one week to one year) and therefore may provide a better 

approximation of habitual diet. Also FFQs have a relatively low participant burden, as 

the reference period is longer, usual dietary intake can be inferred from a single 

questionnaire and therefore participant involvement is less than for the other methods. 

FFQs may be particularly suited for ‘hard to reach’ populations who are notoriously 

difficult to engage with research(159). However, as FFQs contain a predetermined list of 

foods it is important to consider which foods and beverages are appropriate to be 

included in the list. Another issue with FFQs lies in assumptions that have to be made 

about the analysis of mixed dishes such as pizza e.g. thick or thin base, meat or 

vegetable topping(154). Measurement error associated with use of FFQs is widely 

recognised(160) and of particular relevance in this project, previous studies evaluating 

the use of FFQs to assess the diets of children have raised concerns that they 

overestimate intakes(153). However children’s nutrient intakes assessed using an FFQ 

appear to show reasonable ranking when compared with 24hour recalls(150), food 

diaries(151) and some bio-markers(161)
. One particular feature of the FFQ is its ability to 

characterise dietary patterns. Dietary patterns analysis considers foods consumed in 

combination and describes a person’s dietary habits and patterns of food choice(162).  

FFQs have been used successfully to describe dietary patterns in infants(163), children(16) 

and adults(164) in a way that is comparable to other assessment methods. Most 

commonly FFQs include a list of foods to cover the whole diet, however, there is 

growing use of shorter tools designed to assess particular aspects of diet. For example 

a recent study in Norway a 23-item FFQ demonstrated reasonable ability to rank 9-13 

year old children according to their intakes of the 23 food items when compared with a 

pre-coded food diary(165). 

 

The assessment method required for this study aimed to rank children in terms of their 

quality of diet. Using the dietary data collected from women in the SWS, a short FFQ 

was developed to assess women’s compliance with the prudent pattern, as explained 

in section 4.3.7. Prudent diet scores were calculated using data from both a full 100-

item and a 20-item FFQ and were compared. The scores were highly correlated 

(r=0.94) suggesting that the shorter tool provided useful information with respect to 

compliance with the prudent dietary pattern. Both scores also showed comparable 

associations with the biomarker red-cell folate, suggesting that women who had a 

higher prudent diet score consumed a more healthful diet(139). 

 

A similar prudent pattern has been described in the SWS children at the age of three 

years(4). Using these SWS data provided an opportunity to develop a new short FFQ to 
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assess the quality of young children’s diets for use in the present study. This would 

limit participant burden and provide ability to assess compliance with the prudent 

pattern. The following sections describe the development and evaluation of the short 

FFQ. 

 

4.4.3 Development of a short food frequency questionnaire to assess quality of 

diet in preschool children 

Diets of 1640 three year old children in Southampton were assessed using an 80-item 

FFQ(4). The most important pattern of diet in the children was termed the ‘prudent’ 

pattern. A score was calculated for each child indicating their compliance with the 

prudent diet pattern. Children with a high score had diets characterised by frequent 

intakes of foods such as vegetables, fruit, wholegrain and water; the diets of children 

with low scores were characterised by frequent intakes of crisps, chips, white bread 

and soft-drinks.  

 

The new short FFQ designed for the present study was developed from the SWS data 

collected using the full, 80-item FFQ when the children were aged three years. The 

short FFQ was designed to be less resource-intensive and to reduce participant 

burden, whilst still providing robust information about children’s adherence to the 

prudent diet pattern. The short questionnaire assesses the frequency of consumption 

of foods within the food groups that have the greatest influence on children’s prudent 

diet scores at 3 years. The 80-items from the full FFQ were collapsed into 51 food 

groups. The short FFQ was developed by including the 20 food groups that had the 

greatest influence (coefficients of the highest magnitude) on the ‘prudent’ diet score. 

The food groups and their coefficients from the full FFQ are displayed in Table 4.2; the 

food groups highlighted show the items which were included in the short FFQ. 
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Food group Coefficient Food group Coefficient 

Green vegetables 0.26 Boiled potatoes 0.05 

Root Vegetables  0.25 Soup 0.04 

Water 0.23 Full-fat milk 0.04 

Non-citrus fruit 0.23 Cream 0.04 

Salad vegetables 0.23 Reduced-fat spread 0.03 

Wholemeal bread 0.22 Sauces and salad dressings 0.01 

Dried fruit  0.19 Offal 0.01 

Fish and Shell fish 0.19 Reduced-fat milk 0.00 

Fruit juices 
0.17 

Yorkshire pudding and 

savoury pancakes 
-0.02 

Vegetarian food 0.16 Quiche and pizza -0.02 

Rice and pasta 0.16 Puddings -0.03 

Crackers 0.14 Yogurt -0.04 

Other vegetables 0.14 Full-fat spread -0.05 

Cooked and tinned fruit 0.12 Milky drinks -0.08 

Chicken and turkey 0.12 High energy soft drinks -0.08 

Nuts and seeds 0.11 Tea and coffee -0.11 

Cheese and cottage 

cheese 
0.11 

Added sugar 
-0.12 

Baby foods 0.10 Tinned vegetables -0.12 

Citrus fruit 0.10 Cakes and biscuits -0.13 

Eggs 0.08 Confectionary -0.18 

Beans and pulses 0.07 Low energy soft-drinks -0.19 

Red meat 0.07 Processed meat -0.19 

Breakfast cereals 0.07 Chips and roast potatoes -0.23 

Marmite and Bovril 0.06 Crisps -0.25 

Sweet spreads 0.06 White bread -0.26 

Fruit purées 0.05   

Table 4.2: Coefficients for the first ‘prudent’ component in a principal component 

analysis of SWS data for 1640 children whose diets were assessed using the full 80-item 

FFQ. Food groups in bold are those with the coefficients with the greatest magnitude are 

were therefore included in the short FFQ. 
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In order to check that 20 food groups would be appropriate to create the short FFQ 

diet scores were calculated using a reduced number of food groups, starting with a 

score based on 2 and then increasing to 30 groups. The scores calculated in each of 

these cases were correlated with the prudent diet score calculated from the 51 groups. 

Figure 4.1 is a scatter plot showing that the correlation increased as the diet scores 

were calculated from a greater number of food groups, reaching a plateau between 

15-20 food groups, when the correlation coefficient reached r=>0.90. This suggests 

that the short FFQ could provide useful information about compliance with the prudent 

diet in a way that is very comparable to the full FFQ assessment. 

 

 

 

Figure 4.1 Scatter plot showing the Pearson correlations between the prudent diet 

score from the full FFQ and diet scores created with a reduced number of food group 

variables 

 

Finally, prudent diet scores calculated using the 20 food groups, were correlated with 

nutrient intakes derived from the full FFQ. These were compared with correlations 

between prudent diet scores calculated using all 51 food groups and nutrient intakes 

from the full FFQ. Table 4.3 displays the Spearman correlation coefficients between the 

prudent diet scores, from the 20 food groups, and from the 51 food groups, and the 

energy adjusted nutrients from the full FFQ. This shows that the prudent diet score 

created from the 20 food groups was positively correlated with all the nutrients, and 

that the correlations were comparable with those from the prudent diet score 

calculated from 51 food groups. 
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 Prudent diet scores from 

the 51 food groups 

Prudent diet scores from 

the 20 food groups 

Nutrient r
s
 P value r

s
 P value 

Calcium 0.21 <0.001 0.21 <0.001 

Iron 0.37 <0.001 0.34 <0.001 

Zinc 0.53 <0.001 0.50 <0.001 

Retinol 0.16 <0.001 0.16 <0.001 

Beta carotene 0.25 <0.001 0.26 <0.001 

Vitamin D 0.14 <0.001 0.14 <0.001 

Thiamine 0.32 <0.001 0.30 <0.001 

Folate 0.42 <0.001 0.40 <0.001 

Vitamin C 0.11 <0.001 0.11 <0.001 

Table 4.3 Spearman correlation coefficients between prudent diet scores calculated 

using the 20 food groups, and using all the food groups, and energy adjusted nutrient 

intakes from the full FFQ in 1640 three-year old children in SWS 

 

4.4.4 Evaluation of the short children’s food frequency questionnaire 

The comparisons above are based on assessment of consumption of 20 foods within a 

full FFQ assessment. In order to evaluate the utility of the short FFQ and its ability to 

assess children’s prudent diet scores when used as an independent tool, an evaluation 

study was set up in which children’s diets were assessed using both the short FFQ and 

the original full FFQ.  Mothers completed both versions of the FFQ at different time 

points, on behalf of their preschool aged child. 

 

4.4.4.1 Participants 

Participants who took part in this study were women who were enrolled in the SWS, a 

large prospective study of diets and lifestyles of women and children in 

Southampton(121), who had completed the full FFQ on behalf of their child, when aged 

three years, between March 2010 and January 2011. 

 

4.4.4.2 Procedure  

During the 3-year home visit the SWS research nurse explained the short FFQ 

evaluation study to the child’s mother and requested consent to telephone her to ask if 

she would be willing to complete the short FFQ over the telephone. Of the 73 women 

visited, all gave consent. In total 47 (64%) were contactable and of those 45 completed 

the short FFQ. The two women who refused to complete the questionnaire gave lack of 

time as their reason. Responses to the FFQ were entered directly into an Access 

database by the researcher whilst administering the questionnaire. Ethical approval for 
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this study was granted by the Southampton and South West Hampshire Local Research 

Ethics Committee. 

 

4.4.4.3 Statistical analysis  

Prudent diet scores from the short FFQ were calculated using the standardised 

frequencies of consumption of the food groups listed on the short FFQ and the 

coefficients for those groups from the principal components analysis of the full FFQ. 

Prudent diet scores calculated from the short FFQ were compared with scores obtained 

from the full FFQ.  Prudent diet scores were standardised using the mean and standard 

deviation of the initial scores from the full FFQ. Pearson correlation coefficients were 

used to assess the association between the prudent diet scores and a Bland-Altman 

test was used to assess the limits of agreement between the two questionnaires. 

 

4.4.4.4 Results of the evaluation 

The characteristics of the 45 children and their mothers who completed the short FFQ 

are displayed in Table 4.4. Children in the study were three years old and nearly half 

were male. The majority of their mothers were educated above GCSE level and were 

normal weight. 

 

 

The prudent diet scores calculated from the short and full FFQs were highly correlated 

(r=0.68, p=<0.001). This suggests that comparable ranking of children in terms of 

Characteristics of mothers and children who completed the long and short FFQ 

Child age in years (mean(SD)) 3.6 (0.2) 

Child gender (n(%)) 

- Male 

 

21 (47) 

Mothers age in years (mean(SD)) 35.5 (3.1) 

Mothers educational attainment† (n(%)) 

- ≤GCSE* 

- >GCSE 

 

13 (29) 

32 (71) 

Mothers BMI† (n(%)) 

- Underweight (<18.5) 

- Normal weight (18.5-25) 

- Overweight/obese (>25) 

 

1 (2) 

33 (73) 

11 (25) 

Table 4.4: Descriptive characteristics of mothers and children who took part in the FFQ 

evaluation.  *GCSE = General Certificate of Secondary Education. †Data collected during 

initial interview in the Southampton Women’s Survey 
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their compliance with the prudent diet pattern can be achieved when using the short, 

telephone administered FFQ. 

 

The Bland Altman plot (Figure 4.2) shows that 95% of the differences in prudent diet 

scores lie within -1.51 and +1.51 standard deviations suggesting a moderate level of 

agreement between the two FFQ’s. 

 

 

Figure 4.2 Bland Altman plot showing agreement between children’s diet scores 

assessed by the long and short FFQs 

 

4.4.4.5 Discussion 

This is the first study to evaluate the ability of a short FFQ to assess preschool 

children’s compliance with a dietary pattern. The study has shown that a 20-item FFQ 

could be generated using the most influential food groups from the prudent diet score, 

assessed using the full FFQ, in the SWS. The high correlation (r=0.68) between the 

prudent diet scores assessed using the full and short FFQ indicates comparable 

ranking of the children in terms of the assessment of their prudent diet scores by the 

two dietary assessment tools.  In total the short FFQ took around 7-10 minutes to 

complete which is considerably quicker that the full FFQ, and importantly, could be 

administered successfully by telephone.  

 

A limitation of the short FFQ is that it only assesses children’s compliance with the 

prudent diet pattern. Whilst the prudent diet pattern was the most important pattern in 

explaining the variance in the diets of three year olds in the local Southampton 

population this is probably not the case in other settings and it may not be appropriate 
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for use elsewhere. However, the foods included in the prudent diet pattern describe a 

diet which conforms to healthy eating guidelines in the UK, and the pattern is a 

consistent finding in other UK studies(16;166). Using the SWS data prudent diet scores 

were positively correlated with intakes of a number of micro-nutrients.  

 

The short FFQ requires minimal time to complete and is thus less burdensome than 

other dietary assessment methods, which is preferable when considering the target 

population and study setting for the SIH children’s evaluation. The short FFQ is 

comparable to the full FFQ in its ability to assess preschool children’s prudent diet 

pattern. Therefore the short FFQ was deemed a suitable dietary assessment tool for 

this study 

 

This chapter has detailed the methods and materials used in this project. The next 

chapter is the first of the results chapter which will address the first of the two 

research questions. 
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5 The baseline survey 

5.1 Introduction 

In this chapter data from the baseline survey, collected using the methods described in 

the previous chapter, are used to begin to address research question one. The first 

phase of this project was to complete a survey of children’s diets and influences on 

children’s diets, at baseline, before the SIH began.  

 

 

 

 

The literature review in Chapter 2 demonstrated that there have been many factors 

identified which appear to influence the quality of young children’s diets. Influences in 

the child’s immediate environment, including characteristics of parents, the child and 

the home and mealtime environment are commonly the focus of studies of the 

determinants of young children’s diets. However, these factors are often studied in 

isolation or with the consideration of only a few others, which limits understanding of 

their relative importance and whether they interact to determine children’s quality of 

diet. The few studies which have considered factors across the domains of maternal, 

child and environmental characteristics, and their influence on children’s quality of 

diet, have demonstrated that parenting practices were associated with the 

management of children’s food environment. For instance parents who used food as a 

reward were more likely to allow children access to unhealthy foods at home and thus 

these children tended to have poorer quality of diets(108). In contrast, a study of older 

children found that parents who set rules about fruit, vegetable, snack and sugar 

sweetened beverage intakes were less likely to have unhealthy snacks and drinks 

visible or accessible to the children at home, which in turn was associated with 

children consuming fewer of these undesirable foods(167).  

In addition, and as described in more detail in Chapter 2 section 2.2.1, a number of 

studies have demonstrated a strong association between a mother’s quality of diet and 

that of her child’s(4;5;83). Maternal psychological factors have been shown to play an 

important role in how a mother feeds herself. Factors such self-efficacy (168), perceived 

control over life, food involvement and well-being (123;169) have all been shown to be 

associated with the quality of diet of mothers. To date, however, these psychological 

factors have not been explored in relation to how mother’s feed their children.  

Therefore this chapter aims to:  

1) Explore how maternal psychological and behavioural factors and child and 

mealtime environmental characteristics interrelate. 

2) Determine whether these patterns are associated with children’s quality of diet. 

Research question one: How do maternal, child and mealtime environmental 

characteristics interrelate to influence preschool children’s quality of diet? 
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5.2 Methods 

5.2.1 PICO Table 

The following PICO table (Table 5.1) was developed to describe the population, 

intervention, comparison and outcome in my sub-study of the SIH. 

 

Population Intervention Comparison Outcome 

Mothers who were 

enrolled in the SIH 

intervention study 

 

Mothers who 

reported having a 

one to four year old 

child at the main 

SIH baseline survey 

 

Mothers who had 

provided contact 

details, and agreed 

to follow-up 

 

Mothers with a 

good understanding 

of English language  

All staff members 

in the Sure Start 

Children’s Centres 

trained in 

behaviour change 

skills. 

 

Staff are able to 

have more 

empowering 

conversations with 

these mothers 

about their health 

Mothers who were 

enrolled in the 

control group of 

the main SIH study 

attending 

Children’s Centres 

in neighbouring 

towns where staff 

members did not 

receive our 

behaviour change 

skills training. 

 

Mothers in the 

control group who 

had a child in the 

target age-range 

 

Mothers in the 

control groups who 

had provided 

contact details, and 

agreed to follow-

up. 

Improvements in 

mother’s sense of 

control over life and 

feelings of self-

efficacy 

 

Improvements in 

mother’s quality of 

diet  

 

Improvements in 

children’s quality of 

diet 

Table 5.1 PICO table describing the population, intervention, comparison and outcome 

in the sub-study of the SIH for this PhD project 

 

5.2.2 Materials 

The materials used in this project were described in detail in Chapter 4 section 4.3 

 

The children’s questionnaire (Appendix C) was compiled using validated questions and 

scales. Children’s diet was assessed using the 20-item FFQ, described in section 4.4.3, 

from which a prudent diet score was calculated.  A high score represented a diet high 
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in fruits, vegetables, wholemeal bread and water; a low score represented a diet high 

in white bread, savoury snacks, processed meat and soft drinks.  

Child food neophobia was assessed using a six-item scale, a higher score indicating 

more food neophobia and more refusal to try new foods. Mothers’ use of overt and 

covert feeding practices was assessed on a ten-item scale with five items relating to 

overt and five relating to covert control.  Scores were calculated separately for overt 

and covert control; higher scores indicate mothers more frequent use of techniques 

pertaining to each type of feeding practice. Home/mealtime environmental 

characteristics were assessed using questions which enquired about how often 

children ate meals with the family, while sitting at a table, and while the television was 

on, as well as how often children consumed take away food, how often mothers had 

battles with their child during mealtimes and how much time, on average, their child 

spent in front of a television or computer. Demographic information such as child’s 

age and birth order was also collected using this questionnaire. 

 

Mother’s diet, general sense of control, self-efficacy, well-being and food involvement, 

and household food security were assessed as part of the main SIH baseline survey.  

The questionnaire used in the survey of the mothers is listed in Appendix B. Maternal 

general sense of control was assessed on a nine-item scale. The scale assessed 

whether an individual feels ‘in control’ of what happens in their life in general.  A 

higher score indicates a greater sense of control. Maternal general and specific self-

efficacy were assessed on five-item scales from which a score for each were calculated. 

A higher score indicates increased feelings of self-efficacy for coping with adversity in 

life in general (general self-efficacy) and when trying to adopt a healthy diet (self-

efficacy for healthy eating). Well-being was assessed on a five-item scale from which a 

score was calculated with a higher score representing a woman who feels happier 

about herself and her life. Food involvement was assessed using a 12-item scale from 

which a score was calculated.  A higher score describes a woman who places a higher 

priority on food in their lives.  Household food security was assessed using six 

questions, an affirmative response was given a score of one and responses were 

summed. A total score above two indicates a woman who is unable to afford food each 

month. 

 

5.2.3 Procedure 

Between December 2009 and May 2010 women who were eligible were contacted via 

telephone. During the telephone call they were invited to complete the questionnaire 

about their child. If the mother had two children in the eligible age category then she 

was asked to answer the questionnaire on behalf of the younger child.  The consort 

diagram shows study recruitment and response rates (Figure 5.1). 
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and a standard deviation of 1. Mothers’ prudent diet scores were also transformed in 

this way but using the data for the whole SIH study sample. Child’s prudent diet scores 

were divided by quartiles and median weekly consumption of foods in the FFQ were 

derived for each quarter of diet score. Trends in food consumption across the quarters 

were assessed using Spearman test for trend. A Spearman rank correlation matrix was 

used to assess the relationships between the maternal, child, and environmental 

variables. Principal components analysis was then carried out on the correlation 

matrix, which included maternal psychological factors, child neophobia and home 

environment characteristics. Principal components analysis has been described as “a 

multivariate technique that analyses a data table in which observations are described 

by several dependent variables which are inter-correlated, with an aim to extract the 

important information and to express this information as a set of new orthogonal 

variables called principal components”(171). The first component is the combination that 

describes the largest variance and it is independent of the other components. The 

second component accounts for as much of the remaining variance as possible, and so 

on. The strength of the association between the variables and the component is 

indicated by a coefficient for each variable. The coefficients explain the pattern of 

variables described by each component. Standardised scores on each interpretable 

component were calculated for each person. Component scores were entered into 

linear regression models with children’s prudent diet scores as the dependent variable. 

PCA is recommended as a precursor to carrying out a cluster analysis, such that PCA 

will determine the most important variables from correlated data upon which to 

perform a cluster analysis(172). The cluster analysis was performed on the psychological 

variables, sense of control, well-being, general self-efficacy, self-efficacy for healthy 

eating and food involvement, using Wards linkage to generate initial clusters. The 

resulting dendrogram from this hierarchical procedure was used to determine the 

number of clusters. Following this K-means analysis based on squared Eucilidean 

distances, was used as a further iterative process, as recommended by Milligan and 

Cooper(173). Differences in child’s median weekly food consumption by mothers cluster 

membership was explored using median tests for difference. Differences in maternal 

and mealtime characteristics according to cluster membership were assessed using Chi 

square statistics for categorical data and t-tests for parametric continuous variables. 

Uni- and mulit- variate linear regression models were used to assess the relationships 

between cluster membership and children’s quality of diet. 

 

5.3 Results 

5.3.1 Participant characteristics 

Characteristics of the 347 mother-child pairs are displayed in Table 5.2. Mothers 

varied in terms of their educational attainment, with 39% of mothers having left 
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education at 16 years old with GCSE qualifications or less. In addition 16% of mothers 

reported being food insecure, meaning they can’t afford to buy food every month. The 

average age of the children was 3.3 years and the majority of children had at least one 

sibling but were the oldest child in the family. Over a third of children were reported to 

eat meals with the television on at least once per day and 90% of children ate while 

sitting at a table once per day. 

 
Characteristics N=347 

Child age (mean(SD)) 3.1 (0.9) 

Gender (n(%)) 
-Male 
-Female 

 
177 (51) 
171 (49) 

Number of siblings (n(%)) 
0 
1 
2 
3+ 

 
66 (19) 
194 (56) 
54 (16) 
33 (9) 

Birth order (n(%)) 
1st  
2nd  
3rd  
4th  
5th  

 
190 (55) 
98 (28) 
39 (11) 
15 (4) 
5 (1) 

Food neophobia score (median(IQR)) 14 (12-17) 

Nibbling behaviour (n(%)) 
-Nibbles daily, rarely eats meals 
-Nibbles daily, also has meals 
-Nibbles on some days, also has meals 
-Does not nibble much, just has meals 

 
14 (4) 
231 (66) 
60 (17) 
43 (12) 

Mothers age (mean(SD)) 31.8 (5.4) 

Mothers educational level (n(%)) 
≤GCSE 
>GCSE;<Degree 
Degree or above 

 
134 (39) 
123 (35) 
91 (26) 

Mothers clothing size (n(%)) 
6-8 
8-10 
10-12 
12-14 
14-16 
16-18 
18-20 
20+ 

 
10 (3) 
63 (18) 
95 (27) 
70 (20) 
60 (17) 
31 (9) 
9 (2) 
10 (3) 

Mother employed* (n(%)) 
No 
Yes 

 
148 (43) 
200 (57) 

Sense of control score (median(IQR)) 27 (25-29) 
Food involvement score (median(IQR)) 45 (42-48) 
Well-being score (median(IQR)) 13 (10-17) 
Overt control score (median(IQR)) 19 (17-21) 
Covert control score (median(IQR)) 12 (9-16) 
General self-efficacy score (median(IQR)) 15 (14-16) 
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Self-efficacy for healthy eating score (median(IQR)) 15 (14-15) 
Food security (n(%)) 
-Food secure 
-Food insecure/hungry 

 
290 (84) 
57 (16) 

Frequency of evening meals eaten with the family (n(%)) 
-Never 
-Monthly 
-Weekly 
-Daily 

 
6 (2) 
6 (2) 
98 (28) 
238 (68) 

Frequency of meals eaten with the TV on (n(%)) 
-Never 
-Monthly 
-Weekly 
-Daily 

 
115 (33) 
18 (5) 
98 (28) 
117 (34) 

Frequency of take away meals consumed (n(%)) 
-Never 
-Monthly 
-Weekly 
-Daily 

 
121 (35) 
169 (49) 
58 (17) 
0 

Frequency of meals eaten at a table (n(%)) 
-Never 
-Monthly 
-Weekly 
-Daily 

 
10 (3) 
1 (0.3) 
25 (7) 
312 (90) 

Frequency of battles about food (n(%)) 
-Never 
-Rarely 
-Sometimes 
-Often/always 

 
63 (18) 
111 (32) 
104 (30) 
70 (20) 

Amount of time daily spent in front of a screen (n(%)) 
Never 
<1hour 
1-2hours 
2-3hours 
3-4hours 
>4hours 

 
2 (0.6) 
73 (21) 
133 (38) 
82 (23) 
39 (11) 
19 (5) 

 

 

 

5.3.2 Children’s food consumption 

The weekly median consumption of the foods listed in the FFQ by the children is 

displayed in Table 5.3 according to quarters of prudent diet score. As expected there 

are clear differences in the frequency of consumption of the foods that characterise the 

prudent pattern across the distribution of the scores. For instance the median weekly 

consumption of green vegetables is six times per week for children in the top quarter 

of the distribution of prudent diet scores but only once per week for those in the 

bottom.  In contrast the median weekly consumption of crisps is seven times per week 

and twice per week in those in the bottom and top quarters of prudent diet score 

respectively. 

 

Table 5.2 Characteristics of the 347 mother-child pairs 
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 Prudent diet score quartile 

 Poorest   Best  

Foods  
<-0.67 SD 
(n=87) 

>-0.67      
<-0.003 SD 
(n=87) 

>-0.003       
<0.67 SD 
(n=87) 

 
<0.67 SD 
(n=86) 

P value† 

White bread   6.0 (0.5, 10.0) 1.0 (0.0 ,7.0) 0.5 (0.0, 3.0) 0.0 (0.0, 2.0) <0.001 

Green vegetables 1.0 (0.0, 3.0) 3.0 (2.0, 4.0) 4.0 (2.0, 6.0) 6.0 (4.0, 7.0) <0.001 

Crisps and savoury 

snacks  

7.0  

(3.0, 7.0) 

4.0  

(2.0, 7.0) 

3.0  

(2.0, 5.0) 

2.0  

(1.0, 3.0) 

<0.001 

Root vegetables   1.0 (0.5, 3.0) 3.0 (1.0, 4.0) 4.0 (3.0, 6.0) 5.0 (3.0, 7.0) <0.001 

Chips/Roast 

potatoes 

4.1 (2.2, 5.7) 3.1 (2.3, 4.9) 2.7 (1.7, 4.0) 2.3 (1.2, 3.1) <0.001 

Water 4.0  

(0.0, 14.0) 

7.0  

(2.0, 21.0) 

14.0  

(7.0, 21.0) 

17.5  

(14.0, 21.0) 

<0.001 

Fruit (excluding 

citrus) 

10.0  

(7.0, 14.0) 

11.0  

(8.5, 15.0) 

13.0  

(9.0, 16.0) 

14.0  

(11.0, 18.0) 

<0.001 

Salad Vegetables 0.5 (0.0, 2.0) 2.0 (0.0, 4.0) 3.0 (0.0, 4.0) 5.0 (2.0, 7.0) <0.001 

Wholemeal bread 1.0 (0.0, 6.0) 5.0 (2.0, 7.0) 7.0 (3.5, 12.0) 7.0 (4.0, 14.0) <0.001 

Processed meat   2.0 (1.0, 4.0) 2.0 (1.0, 4.0) 2.0 (1.0, 3.0) 1.0 (0.5, 2.0) <0.001 

Low calorie soft 

drinks 

14.0  

(5.0, 21.0) 

7.0  

(2.0, 21.0) 

7.0  

(0.5, 14.0) 

2.0  

(0.0, 7.0) 

<0.001 

Dried fruit 1.0 (0.0, 2.0) 2.0 (0.5, 7.0) 3.0 (1.0, 7.0) 3.5 (2.0, 7.0) <0.001 

Fish/shellfish  1.0 (1.0, 2.0) 1.0 (1.0, 2.0) 2.0 (1.0, 2.0) 2.0 (1.0, 3.0) <0.001 

Confectionary 4.0 (2.0, 7.0) 3.0 (2.0, 4.0) 3.0 (2.0, 4.0) 2.0 (2.0, 4.0) <0.001 

Fruit juice (not 

from concentrate) 

0.5  

(0.0, 3.0) 

1.0  

(0.0, 7.0) 

1.0  

(0.0, 7.0) 

3.5  

(0.0, 7.0) 

<0.001 

Vegetarian food 0.0 (0.0, 0.0) 0.0 (0.0, 0.5) 0.3 (0.0, 1.0) 1.0 (0.0, 3.0) <0.001 

Rice/pasta 1.0 (1.0, 2.0) 3.0 (2.0, 4.0) 3.0 (2.0, 3.0) 4.0 (3.0, 5.0) <0.001 

Crackers 0.5 (0.0, 2.0) 0.5 (0.0, 2.0) 0.5 (0.0, 2.0) 1.0 (0.0, 3.0) 0.008 

Other Vegetables 1.0 (0.0, 2.0) 2.0 (0.5, 3.0) 3.0 (2.0, 4.0) 3.0 (2.0, 5.0) <0.001 

Cakes and biscuits 4.0 (2.0, 7.0) 3.0 (2.0, 5.0) 3.0 (2.0, 5.0) 3.0 (1.0, 4.0) 0.020 

Table 5.3: Children’s median (inter-quartile range) weekly consumption of foods on 

the FFQ according to quarters of the distribution of prudent diet scores. † P-value 

derived from a Spearman test for trend 

 

5.3.3 Associations between maternal, child and mealtime characteristics and 

children’s quality of diet 

Univariate associations between maternal background and psychological 

characteristics and children’s prudent diet score are displayed in Table 5.4. Most of 
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these associations reached statistical significance. For each increase in mother’s 

educational attainment child’s prudent diet score increased by 0.25 standard 

deviations (SD); for each unit increase in mother’s covert control score child’s prudent 

diet score increased by 0.29 SD. The only associations which did not reach statistical 

significance were mothers’ employment status, clothing size, and overt control score. 

 

Characteristics β Coefficient 95% confidence 
intervals 

P Value 

Age in years 0.03 0.01, 0.05 0.002 
Educational attainment* 0.25 0.12, 0.32 <0.001 
Clothing size** -0.06 -0.12, 0.01 0.100 
Employment status 0.19 -0.02, 0.40 0.075 
Prudent diet z-score 0.58 0.50, 0.67 <0.001 
Sense of control score 0.11 0.08, 0.15 <0.001 
General self-efficacy 
score 

0.08 0.03, 0.14 0.003 

Self-efficacy for healthy 
eating score 

0.10 0.06, 0.15 <0.001 

Well-being score 0.06 0.04, 0.08 <0.001 
Food involvement score 0.05 0.03, 0.07 <0.001 
Overt control z-score 0.06 -0.04, 0.15 0.242 
Covert control z-score 0.29 0.19, 0.40 <0.001 

Table 5.4 Univariate associations, from linear regression models, between maternal 

factors and children’s prudent diet score * None = 0 to Degree = 6;  

**6-8 = 0 to 20+ = 8; 

 

Table 5.5 shows the univariate associations between child-related factors and child’s 

prudent score.  This shows that the only association which was statistically significant 

was child’s child food neophobia score showing that for each unit increase in 

neophobia score child’s prudent diet score decreased by -0.07 SD. 

 

Characteristics β Coefficient 95% confidence 
intervals 

P Value 

Age in years -0.04 -0.16, 0.07 0.441 

Gender 0.14 -0.07. 0.35 0.182 

Number of siblings* -0.10 -0.23, 0.02 0.111 
Birth order** -0.10 -0.21, 0.02 0.095 
Nibbling behaviour*** 0.03 -0.11, 0.17 0.667 
Neophobia score -0.07 -0.10, -0.04 <0.001 

Table 5.5 univariate associations, from linear regression models, between child factors 

and children’s prudent diet score *None = 0 to 3 or more = 3; **1st = 0 to 5th = 4; 

***Nibbles rarely eats meals = 0 to rarely nibbles = 3 

 

Finally, Table 5.6 shows the univariate associations between home and mealtime 

environmental characteristics and child’s prudent diet score. This shows that for each 
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unit increase in the frequency with which a child ate their meals while sitting at a table, 

the prudent diet score increased by 0.26 SD. Conversely, for each unit increase in the 

frequency with which a child ate with the television on child’s prudent diet score 

decreased by -0.15 SD. The only association that did not reach statistical significance 

was the frequency with which the child ate evening meals with the family. 

 

Characteristics β Coefficient 95% confidence 
intervals 

P Value 

How often child eats 
evening meal with the 
family * 

0.02 -0.09, 0.13 0.710 

How often child watches 
TV during mealtimes* 

-0.15 -0.19, -0.11 <0.001 

How often child eats take-
away food* 

-0.21 -0.30, -0.12 <0.001 

How often child eats while 
sitting at a table* 

0.26 0.17, 0.34 <0.001 

How often child and 
mother have battles during 
mealtimes** 

-0.17 -0.27, -0.08 <0.001 

Average number of hours 
spent in front of a screen 
per day 

-0.21 -0.30, -0.13 <0.001 

Household food 
insecurity*** 

-0.51 -0.78, -0.23 <0.001 

Table 5.6 Univariate associations, from linear regression models, between 

home/mealtime environment factors and children’s prudent diet score * Never = 0, 

≤weekly = 1, once per day = 2, more than once per day = 3; **Never = 0, Always = 4; 

***Food secure = 0 food insecure = 1; 

 

5.3.4 Relationships between maternal, child and mealtime characteristics 

A Spearman correlation matrix is displayed in Table 5.7. This shows the correlations 

between maternal, child and mealtime characteristics. Figures in bold are statistically 

significant indicating that many of these factors are correlated with one another. 
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Principal components analysis was performed on the correlation matrix and the 

resulting scree plot of eigenvalues is displayed in Figure 5.2. The sharp decreases in 

eigenvalues following components 1 and 2 on the graph suggest that the first two 

components, which accounted for the most variance in the data, were the most 

important. 

 

 

The variables and their corresponding coefficients for components one and two are 

displayed in Table 5.8 and Table 5.9, respectively. Component 1 explained 19% of the 

variance in the data. Variables with a coefficient above 0.25 (and below -0.25) are 

highlighted in bold as these factors have the greatest influence on the pattern. This 

pattern is characterised by mothers with high levels of sense of control, well-being, 

food involvement and general and specific self-efficacy for healthy eating, who in 

addition, encourage their children to eat meals while sitting at a table and not while 

watching television. These women are also more likely to live in a food secure 

household. This pattern was termed the ‘empowered mother’ pattern. 
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Figure 5.2 Scree plot of the eigenvalues resulting from the PCA 
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Component 1 Coefficient 

Sense of control 0.4027 

Well-being 0.3789 

Food involvement 0.2990 

General self-efficacy 0.2910 

Self- efficacy for eating healthily 0.2800 

Eating meals at the table 0.2738 

Covert control 0.1514 

Overt control 0.1049 

Evening meal with the family 0.0564 

Eating take away food -0.1970 

Battles over food -0.1984 

Average daily screen time -0.2313 

Neophobia -0.2325 

Food insecurity -0.2547 

Eating meals with the TV on -0.2814 

Table 5.8 Coefficients for each of the variables in component one 

 

The second pattern explained 11% of the variance and by definition, is independent of 

the empowered mother pattern.  The second pattern is characterised by children who 

tend to have battles with their mothers during mealtimes, have higher levels of food 

neophobia, and whose mothers adopt overt and covert control strategies, in addition 

these children are less likely to consume meals with their family. This pattern was 

termed the ‘neophobic child’ pattern. 

Component 2 Coefficient 

Battles over food 0.5446 

Neophobia 0.4925 

Overt control 0.4245 

Covert control 0.3147 

Self-efficacy for health eating 0.1651 

Food involvement 0.1434 

General self-efficacy 0.0923 

Food insecurity 0.0937 

Sense of control 0.0589 

Daily screen time 0.0302 

Well-being 0.0019 

Eating at a table -0.0302 

Eating with TV on -0.0802 

Eats take-away -0.1219 

Eats with family -0.2997 

Table 5.9 Coefficients for each of the variables in component two  
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Table 5.10 shows the association between the empowered mother pattern and child’s 

prudent diet scores. This model was adjusted for confounders including mother’s 

educational attainment, number of children, mother’s age and employment status. 

This model shows that the empowered mother pattern has an independent, positive, 

association with children’s quality of diet such that for each SD increase in the 

empowered mother pattern score child’s prudent score increased by 0.45 SD.  

 

 β coefficient 95% confidence 

intervals 

P Value 

Empowered mother z-score 0.45 0.36, 0.55 <0.001 

Table 5.10 Multivariate linear regression model showing the association between 

empowered mother pattern score and children’s prudent diet score, adjusted for 

mothers’ educational attainment, number of children, mothers’ age and employment 

status. 

 

Table 5.11 displays the univariate association between the neophobic child pattern and 

child’s prudent diet score. Although there was a negative association between this 

pattern score and children’s prudent diet score it did not reach statistical significance. 

 

 β coefficient 95% confidence 

intervals 

P Value 

Neophobic child z-score -0.09 -0.20, 0.02 0.095 

Table 5.11 Univariate linear regression model showing the association between 

neophobic child pattern score and children’s prudent diet score 

 

5.3.5 Cluster analysis of maternal psychological characteristics 

The rest of the analysis focused on the factors which most explained the empowered 

mother pattern as this pattern was associated with children’s prudent diet score.  The 

cluster analysis was performed on the maternal psychological characteristics; these 

factors had the highest coefficients in the empowered mother component. This was to 

determine whether mothers cluster according to psychological traits and to then 

explore how these relate to the management of children’s home/mealtime 

environments and quality of diet. Figure 5.3 displays the dendrogram resulting from 

the cluster analysis. This shows that there were two clear clusters in the data. 
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Figure 5.3 Dendrogram resulting from the cluster analysis on maternal psychological 

characteristics 

 

Differences in the psychological characteristics according to cluster membership are 

displayed in Figure 5.4. This shows the percentage of women in each cluster with 

psychological scores above the median. There were differences between the clusters in 

all of the psychological scores showing that those in cluster two tend to have lower 

levels of control, well-being, general self-efficacy, self-efficacy for healthy eating and 

food involvement. However, the clearest difference is seen in their levels of well-being 

with 79% of those in cluster one having well-being scores above the median versus 7% 

of those in cluster two. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 5.4 Histogram showing the percentage of women with psychological 

scores above the median, according to cluster membership 
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Women in cluster one were therefore termed ‘more resilient’ and in cluster two ‘less 

resilient’. 

 

5.3.6 Maternal cluster membership, mealtime environment and children’s quality 

of diet 

The differences in maternal and mealtime characteristics between the clusters are 

detailed in Table 5.12. This shows that mothers with degree level education and with 

fewer children were more likely to be in the more resilient cluster. Mothers in the less 

resilient cluster were less likely to have their children eat while sitting at a table more 

than once per day and more likely to have a clothes size above 16 and live in a food 

insecure household.   

 

Characteristic Resilient Vulnerable P Value 

Mothers with university level 

education† (n(%)) 
63 (31) 19 (15) <0.001a 

More than 3 children in the house† 

(n(%)) 
33 (16) 37 (30) 0.03b 

Mothers clothing size >16 (n(%)) 22 (11) 28 (23) 0.004a 

Household is food insecure/hungry† 

(n(%)) 
20 (10) 35 (28) <0.001a 

Mothers Overt control score 

(mean(SD)) 
19 (3) 18 (4) 0.08b 

Mother’s Covert control score (mean 

(SD)) 
13 (5.1) 11 (4.5) 0.002b 

Child eats meals with the family daily 

(n(%)) 
143 (71) 80 (65) 0.33a 

Child has not consumed take away 

food in the past 3 months† (n(%)) 
80 (40) 35 (28) 0.052a 

Child eats meals in front of the 

television at least once per day (n(%)) 
60 (30) 52 (42) 0.07a 

Child eats meals while sitting at a 

table more than once per day† (n(%)) 
164 (84) 88 (71) 0.03a 

Child’s average daily screen time in 

hours (mean(SD)) 
2 (1.1) 3 (1.3) 0.01b 

Table 5.12 Maternal and mealtime characteristics according to mothers cluster 

membership. aChi-squared statistic b t-test for difference in the mean. 
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Table 5.13 shows the differences in median food consumption of the children 

according to their mothers cluster membership. Children of mothers in the less 

resilient cluster tended to consume crisps, white bread, sweets and chocolate and low-

calorie soft drinks more often, and vegetables, water and fruit less often, than those 

with mothers in the more resilient group.  

 

 Median (IQR) weekly consumption  

Food More resilient Less resilient P Value† 

Water 14 (7-21) 7 (0.5-21) 0.02 

Green vegetables 4 (2-6) 3 (1-5) <0.001 

Root vegetables 3 (2-5) 3(1-4) 0.03 

Other vegetables 2 (1-4) 2 (0.3-3) 0.049 

Salad vegetables 2 (0.3-5) 1 (0-4) 0.03 

Wholemeal bread 6 (2-8) 5 (0.5-8) 0.69 

Rice or Pasta 3 (2-4) 2 (1-3) 0.07 

Fish 1 (1-2) 1 (1-2) 0.91 

Fruit (excluding citrus) 13 (9-16) 11 (8-15) 0.02 

Pure fruit juice 1 (0-7) 1 (0-5) 0.08 

Dried fruit 3 (1-5) 2 (0-5) 0.15 

Vegetarian dishes 0 (0-1) 0 (0-1) 0.09 

Crisps 3 (1-5) 4 (2-7) 0.003 

Roast potatoes or chips 3 (2-4) 3 (2-7) 0.47 

Chocolate or sweets 3 (2-4) 3 (2-7) 0.054 

Processed meat 2 (1-3) 2 (1-4) 0.33 

White bread 0.5 (0-4.5) 2 (0-7) 0.050 

Crackers 0.5 (0-2) 0.5 (0-2) 0.27 

Cakes and biscuits 3 (2-5) 3 (2-7) 0.35 

Low calorie soft-drinks 7 (0.5-14) 7 (2-14) 0.04 

Table 5.13 Child’s median weekly consumption of foods according to mothers cluster 

membership. †P value relates 

 

In a univariate analysis, mothers being in the less resilient cluster was associated with 

a reduction in children’s prudent diet score of -0.61 SD (95% CI -0.82, -0.40, 

p=<0.001). A multivariate model showing this association, adjusted for maternal and 

mealtime/home environment characteristics, is displayed in Table 5.14. This shows 

that the effect of cluster membership on children’s prudent diet score is attenuated, 

but remains significant, such that being in the less resilient cluster is associated with a 

reduction of -0.27SD in children’s prudent diet score. In addition to cluster 
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membership, some of the other maternal and home/mealtime environment 

characteristics are significantly associated with children’s prudent diet score. Mothers’ 

use of covert feeding practices is associated with increases in children’s prudent diet 

score. Children eating while sitting at a table is also associated with increases prudent 

diet scores, whereas eating in front of the television more often and eating more take-

away food is associated with reductions in children’s prudent diet scores.  

 

Variable Coefficient 95% Confidence 

intervals 

P Value 

Mother’s cluster membership* -0.27 -0.47, -0.07 0.006 

Mother’s education** 0.14 0.07, 0.21 <0.001 

Number of siblings*** 0.02 -0.09, 0.12 0.76 

Food insecurity**** -0.05 -0.11, 0.01 0.14 

Covert control z-score 0.19 0.09, 0.29 <0.001 

Frequency of child sitting at a table 

to consume meals***** 
0.17 0.05, 0.28 0.004 

Frequency of child eating take-away 

food***** 
-0.13 -0.26, -0.00 0.06 

Frequency of child eating meals in 

front of the television***** 
-0.14 -0.21, -0.06 <0.001 

Child’s average daily screen-time in 

hours 
-0.07 -0.14, 0.01 0.09 

Table 5.14 Multivariate regression model showing the relationship between mothers 

cluster membership and children’s quality of diet, adjusted for maternal and mealtime 

environment characteristics *More resilient = 1 less resilient = 2 **None = 0 to Degree 

= 6; ***None = 0 to 3 or more = 3 ****Food secure = 0 food insecure = 1; ***** never 

= 0, ≤weekly = 1, once per day = 2, more than once per day = 3 

 

 

5.4 Discussion 

5.4.1 Overview of the results 

This chapter has explored the interplay between maternal, child and home/mealtime 

environmental factors and whether there are patterns in these factors that are 

determinants of preschool children’s quality of diet. A principal components analysis 

of all the factors showed that there were two key interpretable patterns, which 

accounted for 19% and 11% in the variance respectively. The first pattern, termed the 

‘empowered mother’, described mothers who felt in control their lives, had higher 

levels of well-being, made food a priority and had high levels of self-efficacy, both 

general and specific for eating healthily. These mothers were also more likely to create 
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healthy food environments for their child by encouraging them to eat at a table and 

not in front of the television; in addition these mothers and children lived in food 

secure households. This pattern was strongly related to the child’s quality of diet. The 

second pattern, which was independent of the first pattern and termed the ‘neophobic 

child’, described mothers with neophobic children who battled about food, whose child 

did not eat with the family and who tried a range of strategies to control their child’s 

diet. However, the neophobic child pattern was not associated with children’s diet 

quality.  

 

5.4.2 The empowered mother pattern 

The first pattern which emerged from the data described mothers who tended to have 

higher levels of control, general self-efficacy, self-efficacy for healthy eating, well-

being and food involvement, in addition they were more likely to encourage their child 

to eat while sitting at a table, less likely to let them eat in front of the television and 

less likely to live in a food insecure household. 

 

The interrelationships between the psychological factors are not entirely surprising. It 

has been reported in previous studies that some maternal psychological factors tend to 

cluster. Studies have demonstrated that women who feel more in control of life tend to 

have higher levels of self-efficacy and a greater sense of well-being(168), and in addition  

that women who have higher levels of well-being also tend to have a higher level of 

food involvement(169).  

 

This pattern score was positively associated with children’s diet quality, independent of 

other influences. As the PCA analysis revealed the psychological factors in the 

empowered mother pattern to be the most discriminating, a cluster analysis was 

subsequently performed on these factors to determine whether mothers formed 

distinct groups based on these psychological factors. 

 

5.4.3 The neophobic child pattern 

The second pattern focused on child food neophobia, having battles during mealtimes, 

maternal strategies to control children’s diets and a lack of eating meals as a family 

and was called the neophobic child pattern. The nature of PCA means that this pattern 

was uncorrelated with the empowered mother pattern which suggests that food 

neophobia in children can arise regardless of mothers’ psychological characteristics. 

Researchers suggest that the rejection of unfamiliar foods is a trait within all humans 

which developed through evolution in order to reduce the likelihood of being 

poisoned(99). It tends to surface around the age of two years when children are 

beginning to consume the same meals as the rest of the family. The other factors that 

had high coefficients in this pattern were maternal use of feeding practices, mealtime 
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battles and infrequently eating meals as a family. These factors have been shown to 

relate to one another in other studies. There are some studies which have 

demonstrated the importance of role modelling in the development of food 

preferences(86;87) and have shown that young children were more likely to try a new food 

if they first observed their mother eating it. This could explain why in this study child 

food neophobia was more common in families who ate together less. Parental feeding 

practices have also been shown to be associated with child food neophobia(101) in that 

children with higher levels of neophobia tend to have parents who report using more 

feeding strategies. This is reflected in the positive association with overt and covert 

control in the neophobic child pattern. Surprisingly there was no association between 

the neophobic child pattern and child’s quality of diet. The factors indicative of this 

pattern such as food neophobia, mealtime battles and maternal feeding practices have, 

individually, been found to be associated with children’s quality of diet. However, some 

of these factors seem to be beneficial and others detrimental to children’s quality of 

diet. As displayed in tables 5.3 and 5.4, our data showed that food neophobia and 

having more battles at mealtimes were negatively associated with children’s quality of 

diet, whereas covert control was positively associated. It is therefore possible that, 

when considered together, the effects of these variables of quality of diet cancel each 

other out. 

  

5.4.4 Cluster membership and children’s quality of diet 

Mothers fell into one of two clusters which were termed ‘more resilient’ and ‘less 

resilient’. Those in the less resilient cluster felt less in control of their life, less able to 

overcome challenges both in general life and specifically to having a healthy diet, they 

had lower levels of well-being and gave food less priority in their lives. The opposite 

was observed in those in the more resilient cluster. In addition, the cluster to which 

mothers belonged influenced the mealtime environment and quality of diet of 

preschool children. Mothers in the less resilient group managed aspects of their child’s 

food/mealtime environment differently than those who were more resilient. Mothers in 

the less resilient cluster were less likely to use covert techniques to control their child’s 

diet e.g. limiting exposure to undesirable foods, and to encourage their child to eat 

meals while sitting at a table. Their children were also more likely to consume take-

away foods and spend more time in front of a screen. Finally, mothers in the less 

resilient cluster tended to have children who consumed more crisps, chocolate/sweets, 

white bread and low-calorie soft drinks as well as fewer vegetables, water and fruit, 

and thus these children tended to have lower prudent diet scores. 

 

Psychological resilience refers to a personality trait which is characterised by an ability 

to respond to and overcome challenges and adversity. It has been suggested that 

positive emotions are an important component of resilience(174) and thus it is likely to 
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be aligned with well-being. In addition, the coping disposition of resilient individuals 

may be reflected in higher levels of self-efficacy and sense of control.  Research has 

also shown that those who are more resilient tend to adopt a more positive profile of 

health behaviours and have better health outcomes(175). Labelling the clusters of women 

as more or less resilient seemed therefore, to reflect the essential differences between 

them. 

 

Mothers in the less resilient cluster tended to have lower levels of education, and to 

have more children in the home.  These findings are consistent with literature which 

has shown that women with lower levels of education tended to have lower levels of 

control, self-efficacy(176), food involvement and well-being(123).  

 

Cluster membership was also associated with the way in which mothers managed their 

child’s mealtime environment, which in turn was associated with children’s diet quality. 

It is possible that this management of the child’s mealtime environment could be 

partly attributed to mothers’ higher levels of food involvement.  The concept of food 

involvement reflects the importance someone places on food at all stages of the 

feeding cycle, from its acquisition to its disposal(145). This feeding cycle includes the 

eating environment, and therefore it is possible that someone with higher levels of 

food involvement would consider it more important that food is consumed while sitting 

at a table. However, while this could be a motivator for carrying out the behaviour, 

research with parents with young children suggests that feeding situations are 

challenging and often result in conflict(177) and therefore it is likely that mothers also 

require a coping disposition to manage this conflict, which could be reflected in their 

higher levels of self-efficacy and well-being. Research has suggested that adults with 

lower levels of well-being may be more likely to cease carrying out a behaviour if faced 

with stress or conflict(178). Therefore mothers in the less resilient cluster may have felt 

less able to control their child’s mealtime environment if, in the past, this has resulted 

in conflict with their children. Evidence from a large cohort study suggests that 

mothers with lower well-being feel generally less able to control their children’s 

diet(179).  

 

In this study, while the relationship between cluster membership and quality of diet 

was independent of mealtime environment, it’s inclusion in the model did attenuate 

the effect. In addition, the independent effects of the mealtime environment 

characteristics on children’s quality of diet were attenuated with the inclusion of 

maternal cluster membership. This suggests that some of the effect of mothers’ 

psychological characteristics on children’s quality of diet may be mediated by the way 

they manage their child’s mealtime environment. The association between mealtime 

environment and children’s quality of diet has been described in other studies. For 
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example, mothers who manage their children’s food environment by using covert 

control techniques tend to have children who consume fewer unhealthy snacks and 

more fruits and vegetables. In addition, eating meals while sitting at a table has 

consistently been demonstrated to have a positive effect on children’s quality of 

diet(180). Conversely, consumption of take away foods and time spent in front of a 

screen have been shown to have a negative influence on children’s diets, with children 

who watch more television and consume more take-away food being also more likely 

to consume unhealthy snack foods and sugar-sweetened beverages and less likely to 

consume fruit and vegetables(111;147;181).  

 

This is the first study to have considered how maternal psychological factors work, in 

combination, to determine young children’s quality of diet. The independent 

contribution of the psychological cluster into which mothers were grouped suggest 

that it is a key influence on child’s quality of diet. Demonstrating that the relationship 

between cluster membership and child’s diet was not completely mediated by the way 

she controlled her child’s mealtime environment highlights the importance of maternal 

psychological factors as an influence on preschool children’s quality of diet.  

 

5.4.5 Strengths and limitations 

The questionnaires were carried out in an interview style with a researcher rather than 

being self-completed by participants. This is likely to have reduced the possibility of 

misunderstanding of the questions as the researcher was present to discuss any 

queries with throughout, which may therefore have reduced reporting error. 

 

The sample size for this study was set by the number of women recruited to the SIH , 

and who had children of preschool age. A limitation of this study is that it cannot be 

assumed that the study population was representative of the wider population. 

However, the average age of the women in this study was 32 years (5.4 SD) and the 

proportion of women with low levels of education (≤GCSE) was 39%. In the SIH study 

population as a whole the average age of the women was 31 years (5.9SD) and 42% 

were educated to ≤GCSE(169). In terms of introducing bias from differences in the 

outcomes of interest e.g. the maternal psychological factors, the 348 women in this 

sub-study did not differ greatly from the 1022 in the main SIH study. Sense of control, 

food involvement and general well-being levels were slightly higher in the main SIH 

population compared to my sub-study, although none of the differences were 

significant. Levels of general and specific self-efficacy for healthy eating were the same 

in both groups. Therefore it can be concluded that the women in this study were 

largely representative of those in the SIH population as a whole, although the data may 

not be generalisable beyond Southampton. 
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As discussed in detail in chapter 4, section 4.4.2, there are challenges with assessing 

diet in preschool children and with using an FFQ as the dietary assessment tool. As the 

child cannot report on their own diet, dietary information is provided by a caregiver, 

which may increase reporting error. Often FFQ’s overestimate intakes, although they 

have been found to be effective at ranking children according to their dietary 

patterns(150). The short FFQ was developed for this study using dietary data from a large 

general population of children living in Southampton. It was administered by trained 

researchers according to standard protocols. Its relative validity in describing the 

prudent diet pattern of young children was established as part of this PhD project (see 

Chapter 4 section 4.4), and it has shown comparable positive associations with some 

micronutrients to a full FFQ. While the short FFQ only describes variation in compliance 

with the prudent diet pattern, the evaluation work showed that it was able to do this 

well. This provides a valid method of assessing diet quality in a population of children 

who may have been harder to reach. It is unlikely that the nature of the dietary 

assessment tool explains the strong associations with maternal psychological 

characteristics that were found in this study.   

 

As these data are cross-sectional causality of the relationships cannot be determined, 

although I speculate that mothers’ psychological characteristics determine how and 

what she feeds her child these data cannot be used to test the direction of association. 

  

5.5 Conclusion 

Data in this chapter suggest that mothers form two distinct groups based on their 

psychological characteristics, which in turn are associated with how and what they feed 

their young children. Mealtime environmental characteristics and socio-economic 

indicators are important determinants of children’s diet; however, the mothers’ 

psychological resilience continues to predict their children’s quality of diet even after 

mealtime environment and socio-economic factors have been taken into account.  

 

The next chapter will describe the evaluation of the impact of an intervention, which 

aimed to improve mothers’ diet and lifestyle through increasing aspects of 

psychological resilience, namely their sense of control over life and self-efficacy, on 

the quality of diets of their young children. Mother’s psychological resilience will be 

used to predict change in children’s quality of diet following the intervention 
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Research question two: Does an intervention aimed at improving the diet and 

lifestyles of women impact on their preschool children’s quality of diet? 

6 The follow-up survey 

6.1 Background 

This chapter aims to address research question 2. This chapter will explore the impact 

of the Southampton Initiative for Health (SIH) intervention (described in Chapter 3) on 

mother’s health related psychological factors and their children’s diets  

 

As described in detail in Chapter 3, the SIH training package, termed ‘Healthy 

Conversation Skills’, aimed to teach staff skills that encouraged them to hold more 

effective ‘healthy conversations’ with mothers attending the Children’s Centres. At the 

core of these healthy conversations was the staff members ability to ask open ended or 

‘open discovery’ questions in conversations with mothers about having a good quality 

diet or being physically active. This approach was intended to assist mothers in 

reflection and in exploring their own barriers to having a healthy lifestyle and to 

support them to identify their own solutions and set goals to make improvements. The 

intervention was intended to empower mothers which would then impact the diets and 

lifestyles of mothers and children who were exposed to staff trained in healthy 

conversation skills. A first step was therefore to determine that the training had an 

impact on staff practice. As described in more detail in section 3.2.2, the SIH was 

accompanied by a process evaluation to determine whether the training changed the 

way staff interacted with the mothers they encountered at the Sure Start Children’s 

Centres.  

 

Results from the process evaluation(136), suggested that at three time points following 

the training (immediately following, five to eight weeks following and one year 

following) staff trained in the Healthy Conversation Skills were using more of the skills 

compared to untrained staff in a similar setting in the control areas. The core skills 

from the training were creating opportunities to discuss health behaviours, using open 

discovery questions, listening, reflecting and goal-setting. These were assessed using 

questionnaires immediately following training, a semi-structured interview over the 

phone five to eight weeks following training, and direct observation of trained and 

untrained staff during their normal practice up to a year following the training. The 

observations revealed significantly greater use of these skills to support behaviour 

change used by trained staff compared to untrained staff(136). 
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6.2.2 Procedure 

Between October 2011 and February 2012 mothers who were eligible were contacted 

via telephone. Mothers were telephoned by trained fieldworkers; they were reminded 

about the study and asked if they were willing to complete another questionnaire 

about their child’s diet and lifestyle. If they agreed they were asked whether it was 

more convenient to complete the questionnaire straight away or be contacted again on 

a day and time more suitable for them. Verbal consent to complete the follow-up 

survey was obtained and the fieldworkers followed a set protocol (Appendix G) during 

every phone call. During the completion of the questionnaire the interviewers used 

prompts (Appendix F), as they did during the baseline survey phone calls, to help 

standardise responses to the questionnaire. For instance, for the FFQ these included a 

list of the foods included and excluded in each of the food groups in the FFQ. 

 

6.2.3 Materials 

Assessments were repeated from the baseline survey.  These are described in detail in 

section 4.3. The assessments included in the children’s follow-up questionnaire 

(Appendix H) are summarised below. Children’s diet was assessed using the 20-item 

food frequency questionnaire (FFQ), described in section 4.4.3, from which a prudent 

diet score was calculated.  A high score represented a diet high in fruits, vegetables, 

wholemeal bread and water; a low score represented a diet high in white bread, 

savoury snacks, processed meat and soft drinks.  

Child food neophobia was assessed using a six-item scale, a higher score indicates 

more food neophobia and these children refuse to try new foods more often. Mothers’ 

use of overt and covert feeding practices was assessed on a ten-item scale with five 

items relating to overt and five relating to covert control.  Scores were calculated 

separately for overt and covert control; higher scores indicate mothers use techniques 

pertaining to each type of feeding practice more often. Home/mealtime environmental 

characteristics were assessed using questions which enquired about how often 

children ate their meals with the family, while sitting at a table, and while the television 

was on, as well as how often children consumed take away food, how often mothers 

had battles with their child during mealtimes and how much time, on average, their 

child spent in front of a television or computer. Demographic information such as 

child’s age and birth order was also collecting on this questionnaire. 

 

Repeat assessments of mother’s diet, general sense of control, self-efficacy, well-

being and food involvement, and household food security were completed as part of 

the main SIH follow-up survey. Mother’s diet was also assessed using a 20-item FFQ, 

from which a prudent diet score which describes a similar pattern of diet to that in the 

children was calculated. Maternal general sense of control over life was assessed on a 

nine-item scale. A higher score indicates a greater sense of control. Maternal general 
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and specific self-efficacy for healthy eating were both assessed on five-item scales 

from which a score for each was calculated. A higher score indicates increased feelings 

of self-efficacy for coping with adversity in life in general (general self-efficacy) and 

for overcoming challenges when trying to adopt a healthy diet (self-efficacy for healthy 

eating). Well-being was assessed on a five-item scale from which a score was 

calculated with a higher score representing a woman who feels happier about herself 

and her life. Food involvement was assessed using a 12-item scale from which a score 

was calculated.  A higher score describes a woman who places a higher priority on 

food in her life. Finally, household food security was assessed using six ‘yes’ or ‘no’ 

questions, affirmative responses were given a score of one and responses were 

summed. A total score above two indicates food insecurity (unable to afford food each 

month). 

 

6.2.4 Statistical analysis 

All data and analyses presented are based on the 228 mother-child pairs within the 

sub-sample recruited for this project. Scores for each of the assessments and prudent 

diet scores for both mother and child were calculated as outlined in section 4.3. 

Children’s prudent diet scores were transformed using Fisher–Yates normal scores. 

This has the effect of mapping the scores onto a normal distribution with a mean of 0 

and a standard deviation of 1. Mothers’ prudent diet scores were also transformed in 

this way but using the data for the whole SIH study sample. Differences in 

characteristics between participants in the intervention and control group at baseline 

and follow-up were assessed using unpaired two tailed t-tests for parametric data, 

Mann Whitney U tests for nonparametric data and chi-squared tests for categorical 

data. A Fishers Exact test was used for categorical variables which contained a group 

with fewer than five observations in it e.g. mother’s clothing size. Paired comparisons 

were used in change over time analyses. Differences in the outcome variables and 

covariates at follow-up were compared in the intervention and control groups using 

linear regression models adjusted for level of the corresponding variable at baseline.(182) 

Changes in median food consumption within the groups over time were assessed using 

Wilcoxon matched pairs tests. 
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6.3 Results 

6.3.1  Participant characteristics in control and intervention groups 

Table 6.1 displays the characteristics of the 228 participants who completed both the 

baseline and follow-up surveys. Results are shown at baseline and follow-up in the 

intervention group and control group separately. The two groups were comparable in 

most of the characteristics examined at baseline and at follow-up. However there were 

some differences between the groups. At baseline children and mothers’ in the 

intervention group tended to have higher prudent diet scores and mothers also tended 

to be more highly educated. At follow-up, in comparison with children in the control 

group, children in the intervention group were significantly younger and had lower 

neophobia scores, although the differences were small. In addition mothers in the 

intervention group received fewer benefits than mothers in the control group. In terms 

of the outcomes of interest at follow-up there were no significant differences in 

mothers general or healthy eating self-efficacy scores according to group. However 

mother’s sense of control score was higher at follow-up in the intervention group 

compared to the control group. While mother’s and children’s prudent diet scores 

remained higher in the intervention group at follow-up, the difference between the 

groups was no longer significant. 
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Characteristic 

Baseline 
P 

Value 

Follow-up 
P 

Value Control 
n=107 

Intervention 
n=121 

Control 
n=107 

Intervention 
n=121 

Child age in years (mean 
(SD)) 

3.5 (1)  3.1 (0.8) 0.09 5.2 (1) 4.9 (0.8) 0.01 

Child gender  
 Male 
 Female 

 
51 (48) 
56 (52) 

 
61 (51) 
60 (49) 

0.68 
 
- 
- 

 
- 
- 

- 

Birth order 
 1st 
 2nd 
 3rd  

 
61 (57) 
28 (26) 
18 (17) 

 
66 (55) 
40 (33) 
15 (12) 

0.43 

 
- 
- 
- 

 
- 
- 
- 

- 

Number of siblings 
 0 
 1 
 2 
 3+ 

 
23 (22) 
52 (49) 
23 (22) 
8 (7) 

 
23 (19) 
77 (64) 
13 (11) 
8 (7) 

0.08 

 
19 (18) 
53 (50) 
28 (26) 
7 (6) 

 
19 (16) 
75 (62) 
19 (16) 
8 (7) 

0.19 

Meals at school* 
 School dinners 
 Packed lunch 

 
- 
- 

 
- 
- 

 
 
50 (47) 
17 (16) 

 
65 (53) 
24 (20) 

0.82 

Child neophobia score 
(median (IQR)) 14 (12,18) 14 (12,17) 0.53 

15 
(13,18) 

14 (13,17) 0.02 

Child’s prudent diet 
score (mean (SD)) 

-0.06 
(0.9) 

0.21 (0.9) 0.02 
-0.09 
(1) 

0.08 (1) 0.21 

Mothers age in years 
(mean (SD)) 

32.5 (5) 33.2 (5) 0.30 34.5 (5) 35.4 (6) 0.20 

Education** 
Low (≤GCSE) 
Med (>GCSE, <Degree) 

High (Degree or higher) 

 
41 (38) 
46 (43) 
20 (19) 

 
38 (31) 
38 (31) 
45 (37) 

0.008 

 
- 
- 
- 

 
- 
- 
- 

- 

Clothes size** 
 <14 
 14+ 

 
75 (70) 
32 (30) 

 
85 (70) 
36 (30) 

0.98 
 
72 (75) 
24 (25) 

 
78 (70) 
33 (30) 

0.44 

Employed 
 No 
 Yes 

 
39 (36) 
68 (64) 

 
55 (46) 
66 (55) 

0.16 
 
35 (33) 
72 (67) 

 
45 (37) 
76 (63) 

0.48 

Mothers PDS (mean 

(SD))** 
-0.02 
(0.9) 

0.25 (1) 0.02 
-0.07 
(1) 

0.05 (1) 0.39 

Overt control score 
(median (IQR)) 19 (17,21) 19 (17,21) 0.54 

18 
(16,21) 

19 (16,21) 0.32 

Covert control score 
(median (IQR)) 12 (9,16) 14 (9,17) 0.09 

11 (8-
16) 

12 (10,16) 0.16 

Sense of control score 
(median (IQR))** 

27 (25,29) 27 (26,29) 0.18 
25 
(24,26) 

26 (25,27) 0.03 

General self-efficacy 
score (median (IQR))** 

15 (14,16) 15 (14,16) 0.24 
14 
(14,15) 

15 (13,15) 0.41 

Healthy eating self-
efficacy (median (IQR))** 

15 (13,15) 15 (14,15) 0.53 
15 
(14,15) 

15 (14,15) 0.94 

Well-being (median 

(IQR))** 
13 (9,16) 14 (10,17) 0.25 

13 
(8,16) 

14 (11,17) 0.17 

Food involvement 
(median (IQR))** 

45 (41,48) 45 (42,47) 0.09 
45 
(41,47) 

45 (41,47) 0.51 

Food insecurity** 
 Food secure 
 Food insecure/hungry 

 
89 (84) 
17 (16) 

 
104 (86) 
14 (14) 

0.68 
 
81 (84) 
15 (16) 

 
94 (85) 
17 (15) 

0.95 
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In receipt of benefits** 
 No 
 Yes 

 
57 (53) 
50 (47) 

 
78 (64) 
43 (36) 

 
0.09 

 
54 (56) 
42 (44) 

 
82 (74) 
29 (26) 

 
0.008 

SS attendance between 
baseline and follow-up 
 Never 
 Monthly 
 Weekly 

 
 
- 
- 
- 

 
 
- 
- 
- 

- 

 
 
18 (19) 
42 (44) 
36 (37) 

 
 
37 (33) 
36 (32) 
38 (34) 

0.049 

Child eating evening 
meal with the family 
 Monthly or less 
 Weekly 
 Daily 

 
 
3 (3) 
38 (35) 
66 (62) 

 
 
5 (4) 
31 (26) 
85 (70) 

0.25 

 
 
3 (3) 
35 (33) 
69 (64) 

 
 
1 (1) 
35 (29) 
85 (70) 

0.41 

Child eating take away 
food 
 Never 
 Monthly 
 Weekly 

 
 
33 (31) 
54 (50) 
20 (19) 

 
 
53 (44) 
52 (43) 
16 (13) 

0.12 

 
 
29 (27) 
64 (60) 
14 (13) 

 
 
31 (26) 
72 (59) 
18 (15) 

0.92 

Child eating with the 
TV on 
 Monthly or less 
 Weekly 
 Daily 

 
 
39 (36) 
30 (28) 
38 (35) 

 
 
46 (38) 
37 (31) 
38 (31) 

0.78 

 
 
40 (37) 
39 (36) 
28 (26) 

 
 
51 (42) 
37 (31) 
33 (27) 

0.62 

Child eating while 
sitting at a table 
 Weekly or less 
 Once per day 
 More than once a day 

 
 
6 (6) 
15 (14) 
86 (80) 

 
 
16 (13) 
9 (7) 
96 (79) 

0.06 

 
 
9 (8) 
10 (9) 
88 (82) 

 
 
8 (7) 
9 (7) 
104 (86) 

0.75 

Table 6.1 Differences in characteristics between participants in the intervention and 

control groups at baseline and follow-up 

*not all children were attending school full-time at follow-up **missing data from main SIH 

follow-up 

 

6.3.2 Participants lost to follow-up 

The differences between the participants who did and did not complete the follow-up 

survey are displayed in table 6.2. This shows that children in the follow-up survey 

tended to have better quality diets. Their mothers were also more likely to have better 

quality diets and be older. Although the differences do not reach significance the 

results suggest that mothers who completed the follow-up survey were of higher 

educational attainment and a higher proportion were food secure, not receiving 

benefits and were in the more resilient cluster at baseline.  
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Characteristic Not in follow-up 
(N 122) 

Completed follow-
up (N 228) 

P Value 

Child age (mean(SD)) 3.2 (0.9) 3.4 (0.9) 0.24 
Number of siblings (n(%)) 
0 
1 
2 
3+ 

 
20 (17) 
66 (54) 
19 (16) 
16 (13) 

 
46 (20) 
128 (57) 
35 (15) 
17 (8) 

0.34 

Childs prudent diet score 
(z-score) 

-0.16 0.09 0.02 

Mothers age (mean(SD)) 30.7 (5.6) 32.9 (5.1) <0.001 

Mothers educational level 
(n(%)) 
≤GCSE 
>GCSE;<Degree 
Degree or above 

 
56 (46) 
40 (33) 
26 (21) 

 
78 (34) 
83 (37) 
65 (29) 

0.09 

Mothers prudent diet score 
(z-score) 

-0.18 0.13 0.004 

Mothers cluster 
membership (n(%)) 
Less resilient 
More resilient 

 
 
44 (40) 
66 (60) 

 
 
79 (37) 
135 (63) 

0.58 

Food insecurity (n(%)) 
Food secure 
Food insecure/hungry 

 
99 (81) 
23 (19) 

 
191 (85) 
34 (15) 

0.37 

In receipt of benefits (n(%)) 
Yes 
No 

 
57 (47) 
65 (53) 

 
92 (41) 
134 (59) 

0.28 

Table 6.2 differences in characteristics between participants who did not and did 

complete the follow-up survey 

 

6.3.3 Effect of the intervention on mothers sense of control 

Mothers’ sense of control scores at baseline and follow-up in the intervention and 

control groups are displayed in Table 6.1. Figure 6.3 is a scatter plot showing mothers’ 

sense of control scores at baseline against the corresponding score at follow-up, in the 

intervention and control groups. The grey line shows where the observations would lie 

if there had been no change in mother’s sense of control score. The figure shows that 

most participants reduced their sense of control score, apart from those with the 

lowest scores whose scores increased, indicating some regression to the mean. The 

separation in the regression lines for the intervention and control group shows that the 

reduction in sense of control was less marked in the intervention group. This could 

indicate that the SIH intervention had a protective effect on mothers’ sense of control.  
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Table 6.3 shows the association in a linear regression model, predicting sense of 

control score at follow-up by group membership, adjusting for sense of control score 

at baseline. This shows being in the intervention group was associated with sense of 

control at follow-up, independent of baseline sense of control score, indicating that 

while sense of control scores went down in both groups the decline was less marked in 

the mothers in the intervention group. However a formal test for interaction showed 

that the interaction in for this association was not statistically significant (p=0.505). 

 

 
β coefficient 

95% confidence 

intervals 
P value 

Sense of control at 

baseline 
0.37 0.28, 0.45 <0.001 

Group* 0.47 0.01, 0.93 0.045 

Table 6.3 Multivariate regression model showing association between group 

membership and sense of control score at follow-up, controlled for sense of control 

score at baseline 

*Control group =0, Intervention group =1 

 

6.3.4 Effect of the intervention on mothers quality of diet 

The difference in mothers mean prudent diet score between baseline and follow-up 

was -0.20SD and -0.05SD in the intervention and control groups respectively. The 

association between mothers’ group membership and prudent diet score at follow-up, 
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Figure 6.3 A scatter plot showing sense of control scores at baseline against sense of 

control scores at follow-up in the intervention group (red) and control group (black). 

The grey line shows the line of no change 
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controlled for prudent diet score at baseline is displayed in Table 6.4. This shows that 

there was no association between being in the intervention group and mothers quality 

of diet at follow-up. 

 

 
β coefficient 

95% confidence 

intervals 
P value 

Mothers prudent diet 

score at baseline 
0.82 0.72, 0.92 <0.001 

Group* -0.09 -0.28, 0.09 0.301 

Table 6.4 Multivariate regression model showing association between group 

membership and mothers’ prudent diet score at follow-up, controlled for prudent diet 

score at baseline *Control = 0, Intervention = 1 

 

6.3.5 Effect of the intervention on children’s quality of diet 

Table 6.5 shows children’s median weekly food consumption at baseline and follow-up 

in the control and intervention groups. This shows that there are very few differences 

between the two groups of children. Differences at baseline are observed in crisps and 

low-calorie soft drink consumption which were lower and other vegetable consumption 

which was higher, in children in the intervention group. At follow-up the differences 

remained in that low-calorie soft drink consumption was lower in the intervention 

group, however the other differences were no longer significant. Frequency of salad 

vegetable consumption became significantly higher in children in the intervention 

group. 

 

 Baseline Follow-up 

Food group Control Intervention P Value Control Intervention P Value 

Water 7 (2,21) 14 (7,21) 0.27 14 (7,21) 14 (7,21) 0.35 
Green 
vegetables 

3 (1,5) 4 (2,6) 0.08 3 (2,5) 4 (2,5) 0.09 

Root 
vegetables 

3 (2,6) 3 (2,4) 0.21 3 (2,4) 3 (2,4) 0.27 

Other 
vegetables 

2 (0.5,3) 2 (1,4) 0.01 2 (1,4) 2 (1,4) 0.57 

Salad 
vegetables 

2 (0,5) 2 (0.5,5) 0.11 2 (0,4) 3 (1,5) 0.007 

Wholemeal 
bread 

6 (1,7) 5 (2,7) 0.88 7 (3,14) 7 (4,14) 0.75 

Rice or 
pasta 

3 (2,4) 3 (2,4) 0.15 2 (2,3) 3 (2,4) 0.39 

Fish 1 (1,2) 1 (1,2) 0.90 1 (1,2) 1 (1,2) 0.77 
Fruit 
(excluding 
citrus) 

12 (8,16) 12 (8,15) 0.89 11 (7,14) 10 (7,14) 0.55 

Pure fruit 
juice 

1 (0,7) 2 (0,7) 0.90 1 (0,7) 2 (0.3,7) 0.84 
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Dried fruit 3 (0.5,3) 2 (1,5) 0.97 2 (0,4) 1 (0,3) 0.37 
Vegetarian 
dishes 

0 (0,1) 0.3 (0,1) 0.19 0.3 (0,1) 0.5 (0,2) 0.12 

Crisps 3 (2,7) 3 (1,4) 0.05 3 (2,6) 3 (1,5) 0.24 
Roast 
potatoes or 
chips 

3 (2,4) 2 (2,5) 0.28 3 (2,5) 3 (2,4) 0.22 

Chocolate or 
sweets 

2 (2,4) 3 (2,4) 0.42 3 (2,5) 3 (2,4) 0.48 

Processed 
meat  

2 (0.5,3) 1 (1,3) 0.56 2 (1,4) 3 (1,4) 0.27 

White bread 0 (0.5,5) 1 (0,4) 0.79 1 (0,4) 1 (0,4) 0.83 
Crackers 0.5 (0,2) 1 (0,3) 0.36 1 (0.3,3) 1 (0,2) 0.16 
Cakes and 
biscuits 

3 (2,5) 3 (2,5) 0.65 3 (2,5) 3 (2,5) 0.67 

Low-calorie 
soft drinks 

7 (1,14) 4 (0,14) 0.05 7 (1,14) 4 (0,14) 0.008 

Table 6.5 Children’s median weekly food consumption at baseline and follow-up in 

the intervention and control groups 

 

The difference in children’s mean prudent diet score between baseline and follow=up 

was -0.13SD and -0.03SD in the intervention and control groups respectively. Table 

6.6 shows the association between mothers’ group membership and children’s prudent 

diet score at follow-up. This shows that there was no differential effect between 

mothers being in the intervention group versus the control group on children’s 

prudent diet score at follow-up.  

 

 
β coefficient 

95% confidence 

intervals 
P value 

Child’s prudent diet score 

at baseline 
0.78 0.68, 0.88 <0.001 

Group* -0.05 -0.23, 0.13 0.58 

Table 6.6 Multivariate regression model showing the difference in the change in 

children’s prudent diet score according to group membership 

*Control = 0, Intervention = 1 
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The associations reported in Table 6.6 are depicted Figure 6.4. This shows that there 

was a general decline in children’s prudent diet score, apart from in those who had the 

poorest quality diet scores at baseline. However, correlations between children’s 

prudent diet scores at baseline and follow-up were r=0.73 (p=<0.001) in both the 

intervention and control group, suggesting that there was reasonable tracking of 

children’s quality of diet over the two year period. 

 

Figure 6.4 A scatter plot showing children’s prudent diet scores at baseline against 

children’s prudent diet scores at follow-up in the intervention group (red) and control 

group (black). The grey line shows the line of no change. 

 

The differences in the change of food insecurity and benefit receipt were also taken 

into consideration. Table 6.7 shows the same model as in Table 6.6, adjusted for 

change in food insecurity and benefit receipt. There was no change in the difference of 

the effect between the groups when change in food insecurity and change in benefit 

receipt were included as covariates, however, the model indicated that in the whole 

study population, starting to receive benefits over the follow-up period was associated 

with an increase in children’s prudent diet score. 
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β coefficient 

95% confidence 

intervals 
P value 

Child’s prudent diet score 

at baseline 
0.77 0.67, 0.87 <0.001 

Group* -0.04 -0.24, 0.14 0.62 

Change in food 

insecurity** 
0.12 -0.13, 0.37 0.35 

Change in benefit 

receipt*** 
0.17 -0.00, 0.35 0.054 

Table 6.7 Multivariate regression model showing the difference in the change in 

children’s prudent diet score according to group membership, adjusted for changes in 

food insecurity and benefit receipt. 

*Control = 0, Intervention = 1 

**Went from food insecure to food secure = -1, no change = 0, went from food secure 

to food insecure = 1. 

*** Stopped receiving benefits = -1, no change = 0, started receiving benefits = 1 

 

These results suggest that there was no effect of the SIH intervention on the quality of 

children’s diets, nor on the psychological factors or quality of diet of their mothers. 

Table 6.1 indicates, however, that in the intervention group a third (33%) of mother’s 

had not attended the Children’s Centres over the intervention period and therefore 

would not have been exposed to the intervention. Further analysis was carried out to 

look for differences between those who were and were not exposed to the intervention 

(Appendix I). The only difference between those that did and did not attend Sure Start 

Children’s Centres over the study period was that mothers who did attend tended to be 

younger that those who did not (32 years and 35 years old, respectively P=0.006). 

Table 6.8 shows the association between the differences in the change in children’s 

prudent diet score between the intervention and control groups in only those who 

reported attending Sure Start Children’s Centres over the follow-up period. This shows 

that there were no differences in the change in children’s prudent diet score in those 

exposed to the intervention. 
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β coefficient 

95% confidence 

intervals 
P value 

Child’s prudent diet score 

at baseline 
0.80 0.68, 0.93 <0.001 

Group* -0.07 -0.29, 0.16 0.56 

Change in food 

insecurity** 
0.16 -0.13, 0.46 0.28 

Change in benefit 

receipt*** 
0.20 -0.01, 0.41 0.06 

Table 6.8 Multivariate regression model showing the difference in the change in 

children’s prudent diet score according to group membership, only including those 

who reported attending Sure Start Children’s Centres over the follow-up period, 

adjusted for changes in food insecurity and benefit receipt. 

*Control = 0, Intervention = 1 

**Went from food insecure to food secure = -1, no change = 0, went from food secure 

to food insecure = 1. 

*** Stopped receiving benefits = -1, no change = 0, started receiving benefits = 1 

 

One result of particular note was the general decline in children’s diet scores over the 

two year period of follow-up. The following analysis will explore factors underlying 

this decline in prudent diet scores in children and therefore analysis from this point 

forward will be exploring changes over time in both intervention and control groups 

combined. 

 

6.3.6 Food consumption changes over time  

Table 6.9 shows the changes in food consumption in children between baseline and 

follow-up. This shows that over the follow-up period consumption of root vegetables, 

fresh fruit, and dried fruit declined and consumption of water, wholemeal bread, 

chocolate/sweets, processed meat and crackers increased. The increases in 

consumption of chocolate/sweets, processed meat and crackers and the reduction in 

consumption of root vegetables, fruit and dried fruit will be the main causes of the 

reduction in children’s prudent diet score. It is not clear however, what has caused this 

change in food consumption pattern. 
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Food group Baseline Follow-up P Value 

Water 14 (4-21) 14 (7-21) 0.01 

Green vegetables 3 (2-6) 3 (2-5) 0.73 
Root vegetables 3 (2-5) 3 (2-4) 0.01 

Other vegetables 2 (1-3) 2 (1-4) 0.61 
Salad vegetables 2 (0-5) 2 (0-5) 0.97 
Wholemeal bread 6 (1-7) 7 (4-14) <0.001 

Rice or pasta 3 (2-4) 3 (2-4) 0.15 
Fish 1 (1-2) 1 (1-2) 0.46 
Fruit (excluding citrus) 12 (8-15) 10 (7-14) 0.001 

Pure fruit juice 1 (0-7) 1 (0-7) 0.88 
Dried fruit 2 (1-5) 2 (0-3) <0.001 

Vegetarian dishes 0 (0-1) 0 (0-1) 0.13 
Crisps 3 (1-6) 3 (2-5) 0.91 
Roast potatoes or chips 3 (2-4) 3 (2-4) 0.85 
Chocolate or sweets 3 (2-4) 3 (2-4) 0.02 

Processed meat  1 (1-3) 3 (1-4) <0.001 

White bread 1 (0-4) 1 (0-4) 0.16 
Crackers 0 (0-2) 1 (0-2) 0.02 

Cakes and biscuits 3 (2-5) 3 (2-5) 0.59 
Low-calorie soft drinks 7 (0-14) 7 (0-14) 0.94 

Table 6.9 Children’s median weekly food consumption at baseline and follow-up 

 

 

6.3.7 Predictors of change in children’s prudent diet score 

To explore possible influences on the decline in children’s prudent diet score, change 

in some of the key variables which were cross-sectionally associated with children’s 

prudent diet score at baseline and reported in Chapter 5 were assessed and these are 

displayed in Table 6.10.  

 

Characteristic N (%) 

Number of siblings 

- Increased 
 

30 (13) 
Household food security 

- Went from food secure to insecure/hungry 

- Went from food insecure/hungry to secure 

 
15 (7) 
13 (6) 

Mother’s employment 

- Went back into employment 
 

18 (8) 
Mother’s cluster membership* 

- Went from ‘more resilient’ to ‘less resilient’ 

- Went from ‘less resilient’ to ‘more resilient’ 

 
35 (18) 
15 (8) 

Mother’s covert control score 

- Increased 

- Decreased 

 
99 (43) 
109 (48) 

Frequency of child eating evening meals as a 
family 

- Increased 

- Decreased 

 
39 (17) 
33 (14) 
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Frequency of child eating take-away food 

- Increased 

- Decreased 

 
85 (37) 
55 (24) 

Frequency of child eating meals with the TV on 

- Increased 

- Decreased 

 
58 (25) 
79 (35) 

Frequency of child eating meals while sat at a table 

- Increased 

- Decreased 

 
34 (15) 
22 (10) 

Table 6.10 Summary of the changes in key maternal and home mealtime environment 

variables between baseline and follow-up  

*complete data on cluster membership at follow-up only available for 196 of mothers 

 

Table 6.10 indicates that there were few changes in number of siblings, household 

food security, and maternal employment, suggesting that these characteristics are 

relatively stable over two years. Most mothers’ covert control score changed over the 

two years although nearly as many increased as decreased. In terms of mothers’ 

cluster membership, 18% of mother’s went from being in the ‘more resilient’ cluster to 

being in the ‘less resilient’ which could be a reflection that scores of some of the 

psychological characteristics declined more markedly for these women. However, 

further analyses did not indicate any differences in these women compared to those 

who remained in their cluster which could have accounted for this change (data not 

shown). Greater numbers of children had their mealtime settings changed over the two 

years with the largest numbers increasing their consumption of take-away food (37%) 

and decreasing their frequency of eating meals with the television on (35%). Whilst 

there were considerable numbers of children whose mealtime environment changed, 

there was no consistent direction of the change. For example, even though 37% of 

children increased their consumption of take-away food, 24% decreased their 

consumption, suggesting that there was no clear pattern in changes in mealtime 

environment characteristics. 

 

In Chapter 5, the significance of mothers’ psychological factors, characterised in the 

cluster analysis, and the mealtime environment in relation to children’s quality of diet 

was observed. Table 6.11 is a multivariate regression model which shows that these 

baseline factors were associated with children’s prudent diet score at follow-up. 

Similar to the associations at baseline, having a mother in the less resilient cluster and 

eating in front of a television was associated with reductions in children’s prudent diet 

score at follow-up. In addition, having a mother with higher levels of educational 

attainment and eating at a table were associated with increased children’s prudent diet 

score at follow-up. Mother’s use of covert control strategies at baseline was also 
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positively associated with children’s prudent diet score at follow-up although this 

association did not reach statistical significance (p=0.07).  

 

Characteristic 

β coefficient 95% confidence 

intervals 

P Value 

Mothers cluster membership* -0.42 -0.67, -0.18 0.001 

Mothers’ educational 

attainment**  
0.20 0.12, 0.28 <0.001 

Covert control (z-score) 0.10 -0.01, 0.22 0.07 

Frequency of child consuming 

take-away food*** 
0.001 -0.10, 0.10 0.98 

Frequency of child eating while 

sitting at a table*** 

0.14 0.05, 0.24 0.003 

Frequency of child eating in front 

of the television*** 

-0.10 -0.15, -0.04 <0.001 

Average hours spent watching 

television 

0.02 -0.08, 0.12 0.69 

Table 6.11 Multivariate regression model assessing baseline predictors of children’s 

prudent diet score at follow-up. 

* ‘More resilient’ cluster = 1 ‘Less resilient’ cluster = 2; **GCSE = 1, >GCSE <Degree = 

2, Degree = 3; *** never = 0, ≤weekly = 1, once per day = 2, more than once per day 

= 3 

 

In order to determine whether establishing these characteristics at baseline has a 

protective or detrimental effect on children’s quality of diet overtime we assessed the 

influence of characteristics at baseline on change in children’s quality of diet. Table 

6.12 shows the univariate and multivariate associations between baseline 

characteristics and change in children’s prudent diet score. This shows that mothers’ 

cluster membership at baseline did not predict change in children’s prudent diet score. 

However, mother’s educational attainment, frequency of eating at a table and 

frequency of eating in front of the television were associated with change in children’s 

diet score. Higher levels of maternal education and sitting at a table more often to eat 

meals had a protective effect on children’s quality of diet score. However, eating while 

watching television was associated with significant decreases in children’s prudent diet 

score. When these factors were included in a multivariate model eating at a table and 

in front of the television become non-significant (p=0.09 and p=0.13, respectively), 

however mothers level of education remained an independent predictor of change in 

children’s prudent diet score (β=0.11, p=<0.001). 
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Characteristic 

β 

coefficient 

95% 

confidence 

intervals 

P Value for 

univariate 

associations 

P Value for 

multivariate 

associations 

Mothers cluster 

membership* 
-0.09 -0.31, 0.12 0.38  

Mothers’ educational 

attainment** 
0.12 0.06, 0.18 <0.001 <0.001 

Food insecurity *** 0.03 -0.22, 0.29 0.79  

Covert control (z-

score) 
0.02 -0.07, 0.12 0.61  

Number of siblings**** -0.01 -0.11, 0.09 0.83  

Frequency of child 

eating while sitting at 

a table***** 

0.08 0.01, 0.16 0.04 0.09 

Frequency of child 

eating in front of the 

television***** 

-0.04 -0.08, -0.00 0.04 0.13 

Table 6.12 Univariate and multivariate associations between key baseline 

characteristics and change in children’s prudent diet score. * ‘More resilient’ cluster = 

1 ‘Less resilient’ cluster = 2; **GCSE = 1, >GCSE <Degree = 2, Degree = 3; *** food 

secure = 0, food insecure = 1; **** 0-3+; ***** never = 0, ≤weekly = 1, once per day 

= 2, more than once per day = 3 

 

6.4 Discussion 

6.4.1 Summary of findings 

In this chapter we have explored the effect of the SIH intervention on maternal sense of 

control, self-efficacy and quality of diet and children’s quality of diet in the sub-

sample who were recruited for the children’s study. Results from the main outcome 

evaluation of the SIH intervention in the whole SIH cohort are described the outcomes 

paper by Baird et al (submitted). 

 

Results from the follow-up surveys indicated that maternal quality of diet and 

children’s quality of diet declined over the period of follow-up, and that there were no 

differences in this decline between mothers and children in the intervention and 

control groups. The results also showed that sense of control declined in both groups 

of mothers but that the decline was less marked in the intervention group. This may 

indicate a protective effect of the intervention on mothers’ sense of control. A formal 

test, however, showed that the interaction between sense of control and group 
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membership was not significant. This evaluation therefore suggests that, in the sub-

group recruited in the children’s study, the intervention did not increase mother’s 

sense of control or self-efficacy nor did it improve their quality of diet and it was 

therefore unlikely to have led to improvements in the quality of diet of their young 

children. Further exploration of the difference of the effect of the intervention on the 

diets of children in the intervention and control arms took account of the changes in 

food insecurity and benefit receipt. This indicated that there was no differential effect 

between change in benefits and children’s prudent diet score between the intervention 

and control groups, however, in the study population as a whole, change in benefit 

receipt had a positive association with change in children’s prudent diet score. Further 

exploration of the mean change in children’s prudent diet score by mothers change in 

benefit receipt showed that the association was actually driven by mothers who 

stopped receiving benefits over the course of the study having children whose prudent 

diet score decreased. Such that the mean decrease in children’s prudent diet score in 

those who had stopped receiving benefits was -0.29SD, compared to mean increase of 

only 0.03SD in those who had started receiving benefits, over the study period.  

 

The next part of this discussion will consider the reasons why the intervention was 

unsuccessful.  

 

6.4.2 Strengths and limitations of the intervention  

The SIH intervention targeted change at two levels, firstly the Sure Start Children’s 

Centre environment, with staff being trained in behaviour change skills, and secondly, 

individual level behaviour, in terms of seeking improvements in sense of control, self-

efficacy and quality of diet in mothers and quality of diet in children. Evidence 

suggests the first of those changes was successfully achieved. The majority of staff 

within the Sure Start Children’s Centres in Southampton were trained skills to support 

behaviour change and most of the staff members appeared to be using these skills in 

their practice(136). The intervention hypothesis was that changing the way staff 

interacted with women in Sure Start Centres, would impact on the behaviour of 

mother’s exposed to trained staff, which would in turn influence the way they fed their 

young children. However, it is acknowledged that even were the intervention to have 

been optimally delivered by staff and mothers were maximally exposed to those staff, 

those effects on mother’s diets and lifestyles were likely to be small. The target of the 

intervention activity was women’s self-efficacy and sense of control. It was anticipated 

that increases in these psychological factors would benefit women’s diets and 

lifestyles, but the connection between these two has yet to be established in 

longitudinal and intervention studies. 
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In reality we were unable to control the extent to which the mothers were exposed to 

trained staff and thus the intervention. We enquired as to their attendance at the 

Children’s Centres over the intervention period and discovered that 33% of mothers 

not attended at all over the intervention period. In a separate analysis of the mothers 

who had attended the Centres we still observed a decline in mothers’ and children’s 

quality of diet scores however and there was no differences between intervention or 

control group. This could have been overcome by completing a survey with mothers 

before the development of the intervention to enquire about how often they used the 

Children’s Centre services; this may then have been accounted for in the sample size 

calculation. A related issue was our limited ability to assess intervention ‘dose’. It is 

likely to take a number of years to embed new practices across an organisation and in 

addition changes in the behaviour of mothers is unlikely to arise from just one 

exposure to a ‘healthy conversation’. Although 35% of the mothers reported attending 

a Children’s Centre regularly we were unable to assess how often these mothers had 

conversations with the trained staff, which is likely to have been important. 

 

Using existing services and ‘practitioners’ (Children’s Centre staff) to deliver the 

intervention had strengths and limitations. A major strength is that it reduced study 

costs as only a few members of the research team were required to train many staff 

members, meaning it was not resource intensive. In addition, it was easily translated 

from research into practice within a ‘real world’ setting, a rare feature of complex 

public health interventions(183). The lack of control we had over the intervention delivery 

was a limitation. It may have contributed the lack of effect on the outcomes. To have 

controlled the setting too much however, would have defeated the purpose of testing 

the use of behaviour change skills under ‘normal practice’ conditions and thus reduced 

the external validity of the trial. The SIH findings highlight the difficulties and 

challenges faced when implementing and evaluating complex interventions in ‘real 

world’ settings. 

 

In terms of the process of translating research into practice, it is possible that we 

missed a vital step. The SIH intervention was implemented in the Sure Start Children’s 

Centres before testing the efficacy of healthy conversation skills in increasing mothers’ 

sense of control and self-efficacy. The development of the healthy conversation skills 

training of Sure Start Children’s Centre staff to empower mothers’ to take control of 

their own health was based on theories of behaviour change, and experiences of 

similar studies in clinical populations. However it would have been advantageous to 

assess our approach in a much more concentrated and controlled environment prior to 

scaling it up to a complex, community based intervention. 
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It is also possible that the tools used to assess the target outcomes were not sensitive 

enough to assess differences between intervention and control groups in changes in 

outcomes. The methods used to assess sense of control, self-efficacy and mothers’ 

and children’s quality of diet have all been used and tested,(143;184) however for only the 

mother’s FFQ has there been an evaluation of the ability to assess change in prudent 

diet score(185). The same studies have not, to our knowledge, been carried out to 

evaluate the sensitivity of these measures in assessing change in sense of control and 

self-efficacy.  

 

As described in section 4.2, this project was powered to detect a 0.25SD change in 

children’s prudent diet score. In order to achieve a change in prudent diet score of 

0.25SD of a child who has a relatively poor quality of diet (score of -0.77SD) the child 

could increase their consumption of fresh fruit from 6 times per week to 10, and 

reduce their chocolate or sweet consumption from 7 to 2 times per week. Using this 

example this change could be achieved by exchanging their chocolate or sweets for a 

piece of fruit during the week. A child with a better quality of diet (score of 0.58SD) 

could improve their diet by 0.25SD by increasing their vegetable intake from 10 to 14 

times a week, equating to eating vegetables twice per day, and by exchanging white 

bread for brown bread. The question remains as to whether changes of this magnitude 

feasible in this intervention? To our knowledge this is the first study to have focused 

the intervention on mothers but to evaluate the impact on young children. Therefore 

comparisons with other interventions are challenging. Other interventions aimed at 

preschool children have largely focused on the treatment or prevention of obesity and 

thus their outcome has been change in weight status, although many included changes 

in diet as an intermediary outcome. Interventions which have been delivered within 

Children’s Centre, or similar, settings have largely involved running courses or 

sessions with parents of young children delivered by dieticians,(186) paediatricians,(187) 

nutritionists,(187) or peer-educators(188) all of which were specifically designed and 

delivered for the intervention and focused on obesity related behaviours in preschool 

children. These targeted programmes reported modest, but significant changes in 

children’s diets, however with the exception of the Melbourne INfant Feeding, Activity 

and Nutrition and Trial (INFANT), these are often reported as nutrient, rather than 

food, intakes, which makes comparisons with the change in prudent diet score 

challenging. The study described by Harvey-Berino and colleagues which involved a 

running a parental support programme of which the emphasis was on development of 

appropriate eating and exercise behaviours in children observed modest but significant 

decreases in children’s energy intakes (-39.2 Kcal per kg body weight) in the 

intervention group 16 weeks post intervention.(188) In another trial which consisted of a 

14 week nutrition and physical activity education programme tailored to 4 year old 

children at pre-school showed that at 1 year follow-up percentage calories from 
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saturated fat were lower in the intervention children compared to the control children 

(11.6% vs 12.8%).(187) Finally in the INFANT trial, mother’s groups in the community 

received 6 x 2-hour education sessions with a dietician as well as DVD’s and written 

resources about infant and toddler nutrition and physical activity. Results indicated 

that child’s consumption of vegetables increased and sweet snacks decreased in 

mothers of higher educational attainment in the intervention group (+11g/d and -

5.22g/d. respectively) and water consumption increased in children with mothers of 

lower educational attainment in the intervention group (+65g/d).(186) The key difference 

between these interventions and the SIH was that the SIH was less directive and the 

aim was to empower, rather than instruct parents. It was also less ‘programmatic’ such 

that a group a parents weren’t selected, recruited and put through a course. Therefore 

the comparisons between the SIH and these other studies serves only to reflect on the 

fact that if these more directed interventions, which specifically aim to improve child 

diet, showed a modest effect on children’s quality of diet, it is possible that the level of 

change required for an 0.25SD increase in prudent diet score was too ambitious for 

our study, and that a larger study was therefore required. 

 

6.4.3 Decline in children’s diet quality 

To our surprise the results also indicated that over the two years of the study there 

was a substantial decline in children’s prudent diet scores. In addition there were 

changes over the two years the child’s mealtime environment characteristics, but no 

consistent patterns in the directions of these changes with nearly as many increasing 

as decreasing frequency of these behaviours. The findings from Chapter 5 revealed the 

relative importance of maternal psychological characteristics (described by a cluster 

analysis) and mealtime environments in determining children’s quality of diet cross-

sectionally, therefore the relationships between maternal cluster membership and 

mealtime environmental characteristics at baseline and children’s quality of diet at 

follow-up were explored. These factors at baseline were associated with children’s 

quality of diet at follow-up. Children whose mothers were in the less resilient cluster 

and who ate their meals in front of the television at baseline had lower prudent diet 

scores at follow-up. In addition children who ate their meals while sitting at a table at 

baseline had better prudent diet scores at follow-up. The effect of these factors on 

change in children’s prudent diet score was then explored. This showed that the 

cluster mothers belonged to at baseline was not associated with change in children’s 

prudent diet score. However, mothers’ educational attainment and eating at a table 

more often assessed at baseline were both associated with increases in children’s 

prudent diet score whereas eating while watching television more often was associated 

with a decline in children’s prudent diets scores, although the size of the effect of the 

mealtime environment on change in children’s prudent diet scores were modest. In 

addition when these factors were placed into a multivariate model the effect of 
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mealtime environment was no longer significant and only mothers’ educational 

attainment remained significant. 

 

We were unable to account for the decline in children’s prudent diet score. We showed 

that the decline was largely characterised by increases in processed meat, chocolate 

and sweets, and crackers and decreases in fresh fruit and dried fruit consumption. It is 

therefore possible that this is an age effect and diet quality generally declines in 

children from age 3 to 5 years. A particular strength of this study was that diet quality 

was assessed using a common scale to score diet at both time points allowing an 

exploration of change in diet(185). The few studies which have assessed preschool 

children’s diets over time do not report change in diet and instead report whether 

children track according to their quality of diet, which only reflects whether children 

tend to stay in the same position in the distribution, but does not allow exploration of 

whether there has been a shift in the whole distribution. Further investigation in larger 

studies is required to assess whether children’s diets generally decline in quality from 

preschool to school age.  

We observed correlations of r=0.73 between children’s prudent diet scores between 

baseline and follow-up which indicates consistent tracking of children according to 

their quality of diet. These findings are consistent with those in other studies. In one 

study nutrient intakes were assessed in preschool children aged between 3-4 years, 

and was repeated 19 months later. Children were split into quintiles according to their 

energy, total fat, saturated fat, polyunsaturated fat, cholesterol, protein, carbohydrate, 

sodium, potassium and calcium intakes, separately. Results showed that the majority 

of children who were in the top quintile at baseline were in the top two quintiles at 

follow-up (58-83%), and those in the bottom quintile at baseline were in the bottom 

two quintiles at follow-up (56-81%).(189) The authors conclude that intakes in these 

nutrients largely track from age 3-4years to 5-6 years. In another study which 

assessed energy intake, percentage energy from fat and sodium intake in 228 children 

at 4 years and again at 7 years old found that all three showed significant between-

subject variance (all p=<0.001) suggesting that these intakes track also from age 4-7 

years old. In terms of the stability of dietary patterns, a large UK cohort study assessed 

diet using long FFQ’s in 6177 children at age 3, 4, 7 and again at 9 years. Dietary 

patterns analysis was carried out cross-sectionally at each time point. The results 

showed that at all time points three main patterns were identified, the ‘Processed’, 

‘Traditional’ and the ‘Health Conscious’ patterns.(16) In addition, there was a ‘snack’ 

pattern identified at age 3 characterised by intakes of cheese, fruit, puddings, cakes, 

biscuits and crisps, but this pattern was not identified at the other ages. Apart from 

the health conscious pattern at age 9, the three main patterns were also largely 

characterised by the same foods at each time point, suggesting stability within dietary 

patterns. In terms of tracking, the best level of agreement was seen between the ages 
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of 4-7 years, suggesting greatest stability between these ages. These studies 

demonstrate good levels of tracking of diet from preschool to school age which is 

consistent with results in this project. 

 

We were able to compare diet scores in our sub-sample with those in the SIH cohort as 

a whole. In the main outcome evaluation of the SIH we also observed a decline in 

mother’s prudent diet score (Figure 6.5, Baird et al. submitted), which suggests that 

determinants of the decline in children’s diet score were household wide. Over the two 

years of the study the UK has been in an economic recession. A report from the 

Institute of Fiscal Studies showed that initially in 2009/2010, over the period in which 

the baseline surveys were conducted, inflation was low and welfare payments 

increased, meaning that ‘real’ household income continued to grow. However in 

2010/2011 and 2011/2012, during the period of the follow-up surveys, raises in 

inflation were higher than the rises in minimum wage, and welfare payments were cut, 

causing the relative cost of living to increase.(190) It is possible therefore, that the 

economic squeeze could have influenced the general decline in quality of diet. Whilst 

we did not assess household income directly, there were few changes in our cohort in 

terms of receiving benefits or in the number who went from being food secure to 

insecure. On the face of it this suggests that mothers still felt able to afford food each 

month. The food security scale, however, assesses perceived ability to afford food each 

month, not necessarily ‘healthy’ food and therefore families’ prudent diet scores may 

have decreased because they were spending less money on food and buying cheaper 

poorer quality food without them necessarily becoming food ‘insecure’.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 6.5 Graph showing the mean prudent diet scores of all mothers in the SIH 

(n=509) at baseline and follow=up in the intervention and control groups (Baird et 

al, submitted) 
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The protective effect of maternal education on children’s quality of diet could simply 

be an indication that these families had higher incomes, despite the recession. 

However, research on the link between education and diet has demonstrated that level 

of education is associated with women’s own quality of diet and the quality of her 

children’s diets after taking account of income related factors such as Index of Multiple 

Deprivation score. This shows that level of education has an independent relationship 

with quality of diet,(4;56) suggesting that the relationship goes beyond having more 

money. The literature on mother’s education and quality of diet brings us back to the 

role of health-related psychological characteristics. Higher levels of education are also 

associated with an increased sense of control,(191) self-efficacy,(124) priority given to 

food(123) and stronger intentions to follow healthy eating guidelines.(176) It was not clear, 

therefore, why the cluster analysis which characterised mothers according to 

psychological factors reflecting resilience was not associated with change in children’s 

quality of diet. However, maternal cluster membership at baseline was associated with 

higher children’s prudent diet scores at follow-up suggesting that whilst it was not 

protective against the overall decline in children’s quality of diet, it was associated with 

children maintaining a better quality diet compared to children whose mothers were in 

the less resilient cluster. The fact that higher maternal education was protective 

against the decline in children’s prudent diet score suggest that there are factors 

related with educational attainment which protect child’s quality of diet over and above 

a mother’s psychological make-up.     

 

6.4.4 Conclusions 

This study has presented results from two surveys. A key strength was that we 

managed to collect data at two time points on 228 mother-child pairs with mothers 

who represented a range of demographics. It is challenging to engage and retain 

participants in research who have lower levels of education. In addition it was difficult 

to interview mothers with small children over the telephone. However, despite these 

barriers we managed a reasonable sample size and a response rate in the follow-up 

survey of 66%. This high response rate may have been due to our association with Sure 

Start Children’s Centres. Sure Start is a ‘brand’ trusted by mothers in Southampton, 

Gosport and Havant.  

 

The questionnaires used in this project were developed using findings from an 

extensive literature review of determinants of children’s quality of diet, however, it was 

challenging to decide on what the most important influences were for mothers when 

making food decisions for their children, and thus what assessments to include in the 

questionnaires. Despite this the data collected from the surveys provided novel and 

useful cross-sectional insights into the complexity of influences on children’s quality 
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of diet. However, questionnaires only collect information on factors that the researcher 

has decided to assess, and as they are restricted by space and time it is possible that 

important factors were missed. There was variation in children’s quality of diet that 

was unable to be accounted for in these data.  

 

It is likely that a combination of complex influences accounted for the decline in 

mothers and children’s quality of diet, which have not been adequately captured in this 

project. It is not clear what these may be. Maternal educational attainment is not 

essentially amenable to change, so the finding that it may protect against dietary 

decline in children suggests that we need to specifically target mothers of lower 

educational attainment but does not explain how to do that. 

 

Questionnaires, as a research tool, provide a way of collecting data to explore 

associations and test hypotheses; they are useful for exploring ‘how’ factors are 

associated but not ‘why’ they are associated. This is where qualitative methods, such 

as focus groups, are advantageous. These typically involve using groups of people in 

the target population to discuss and reflect on issues related to the research question 

and can provide unique insights into the context surrounding quantitative associations 

observed in surveys. They provide a rich data source from which researchers can draw 

more accurate pictures of what is happening in their target population and ultimately 

design more appropriate interventions.  

 

Therefore the next part of this project was to explore, using focus group discussions, 

with mothers of young children attending Children’s Centres, their experiences of 

feeding young children and what they felt were the most important influences on them, 

when deciding what to feed their children. The aim of this was to provide insights into 

what influential factors may have not been captured in the surveys and to consider 

what could be important levers for intervention for the future. The next chapter 

describes the methods and results from the focus group discussions. 
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7 Qualitative exploration of key influences 

on the food decisions mothers make for 

their children 

Focus group discussions were completed with mothers with young children in order to 

provide some context to the results from the surveys described in Chapters 5 and 6, 

and to explore key influences which may not have been captured in the surveys. This 

Chapter describes a qualitative exploration of influences on the food decisions 

mothers make for their children. 

 

7.1 Introduction 

Qualitative methods are often used to further understanding of complex issues, such 

as those surrounding food choices(192). In order for us to better understand what it 

might be useful to consider when developing further intervention studies it was 

decided to speak to mothers with young children. The purpose of this would be to 

explore their experiences of feeding young children and to ascertain what they felt 

most influenced them when they were making food decisions for their children. 

Therefore the aim of this chapter was through focus groups to explore issues with 

feeding young children a good quality diet with mothers of young children, attending 

Children’s Centres 

 

7.1.1 Focus groups as a research method 

Focus group discussions are a form of group interview through which the aim is to 

exploit communication between participants in order to generate data. Knowledge is 

not just encapsulated in reasoned responses to direct questions(193) and thus 

participants are encouraged to discuss and share experiences and anecdotes in 

response to open questions about the research topic. One unique feature of focus 

groups is in the group dynamic, such that the social interaction often provides data 

that are deeper than those collected using questionnaires or one-to-one interviews(194). 

Discussion groups reflect a more natural environment, than that of a one-to-one 

interview, where individuals influence each other through making comparisons 

between opinions and experiences shared in the group. The ability to consider and 

reflect upon others’ feelings and experiences invites participants to compare their own 

reality with that of others. Thus focus group discussions can provide the researcher 

with invaluable insights into how and why participants feel and behave the way they 

do. 
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These group dynamics can, however, be considered a limitation with the method(194). 

Groups can be unpredictable and take the discussions off topic, although it is the job 

of the moderator to guide the discussions back to topic should this arise. There may 

be participants who feel the need to conform to the rest of the group and therefore 

hold back from sharing something they may otherwise have done in a more private 

setting. On the other hand they may tend towards ‘polarisation’ where they express 

views more strongly in a group that they would in private. There may be only one or 

two participants doing most of the discussing, where someone is very opinionated and 

spending more time than others expressing their views it is again the job of the 

moderator to facilitate the group and encourage others to speak up.  

Another issue can arise from ‘group norms’, where the majority of the group share an 

opinion, which may silence an individual if they are not confident to challenge it even if 

they feel differently(193). While it is important for these factors to be considered, 

ultimately a well moderated focus group should facilitate the expression of views and 

experiences that may not develop in individual interviews, and highlight participants’ 

perceptions and perspectives through the discussions and debate within the group.  

 

There are a number of advantages to using focus groups to collect data. Namely: 

• They do not discriminate against people who are illiterate. 

• They are empowering to participants because they make their opinions feel 

valued. 

• They can encourage participation by those who do not often engage in 

research.  

Focus group methods are increasingly being used in the field of health and medical 

research to explore peoples’ understanding of illness and health behaviours(193). As 

indicated from the literature review and findings from the surveys in this project, 

determinants of children’s quality of diets is a complex issue. Surveys are useful for 

observing associations between children’s quality of diet and other variables but 

cannot serve to explore why such associations arise and what underlies them. Focus 

groups can be useful for a number of circumstances, for instance, exploring opinions 

and feelings that a specific population group hold towards something, understanding 

influences on behaviour or motivations, reflecting upon ideas for intervention, or to 

provide context to associations seen in quantitative data. Often the aims of a focus 

group address many of these, which was the case in this study. Focus groups represent 

an opportunity to further our understanding of the complexity of influences on food 

decisions for young children within the context of people’s lives. In addition they often 

encourage people to positively engage in research(193). 
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Focus group research is centred on people’s perception which makes it subjective and 

not ‘fact’, therefore it is important for the researchers to provide a detailed account of 

the processes involved and decisions made to demonstrate rigor. To support this 

Meyrick has developed a framework for qualitative researchers(195) which provides an 

overview of how the research should be carried out as well as how researchers can 

demonstrate rigor in their studies. Firstly the aims and objectives need to be clear and 

establish why the use of focus groups is the best method to answer the research 

question. Also the researcher should be clear about how and why they chose and 

recruited their sample and how representative the sample was of the target population. 

The researchers should also be clear and provide detail about how data were collected 

and analysed, including how codes and themes were generated and conclusions drawn. 

It is especially important for the researcher to reflect on how conclusions were drawn, 

what may have influenced this (participants, the researcher, the setting etc.) and steps 

in place in order to reduce bias generated by the researchers preconceived ideas about 

what the findings will be e.g. by having two researchers independently code the 

transcripts. Qualitative research should be reported with transparency such that the 

reader can judge whether the processes used, decisions made and conclusions drawn 

were reasonable. 

 

7.1.2 Choosing Participants 

The aim of qualitative research is often to examine a complex topic and therefore it is 

imperative that the data from the discussions accurately represent the topic of interest 

which is partly down to selecting an appropriate sample(195). There should be clarity 

about to whom the findings can be generalised and therefore not to mislead the 

reader. In addition the analysis method will be sensitive to the quality of the raw data 

and as such the sampling should be rigorous to ensure the likelihood of collecting 

good quality data. The appropriateness of the sample is a major consideration in the 

planning of the project. 

 

While it could seem that ‘getting people together to chat’ is a simple research method 

it does require careful planning and execution by the researcher. Time and effort 

should be put into choosing the participants. Participants should be chosen on the 

basis of whether they should be able to provide insight into the topic of interest(196). As 

some people find sharing experiences and personal opinions challenging it is 

recommended that groups be as homogenous as possible, for instance including 

people with similar age-range, education and social-class. There is some debate about 

whether it is appropriate, or even advantageous that participants know each other. 

Some researchers suggest that if participants know each other they may be more 

comfortable sharing personal opinions and also challenging one another, which can 

produce rich insights(193). However, others suggest that pre-existing relationships 
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within the groups may inhibit honest or spontaneous views, or it may cause group 

leadership and those who are not part of the existing relationship share less, especially 

if their view or experience conflicts that of those who know each other(194).  

 

There are logistical considerations also. Participants should feel safe and comfortable 

during the focus group and therefore it is considered advantageous if the group can be 

held in surroundings familiar to the participants(196). Also, the researcher should think 

about whom the participants are and whether they may struggle to travel to a venue, 

and what sort of time they are most likely to be available and whether there are any 

measures that could be put in place by the researchers to make it easier for the 

participants to attend. For instance, my target group was mothers with young children 

and therefore I had to consider having crèche facilities.  

 

7.1.3 Number and size of groups 

In quantitative studies a sample size calculation is used to determine how many 

participants would be required to answer a particular question. However, as numbers 

and statistics cannot be applied to qualitative data it is up to the researcher to 

determine how many discussion groups are required. While some studies include as 

few as one, others have reported conducting over 50(193). The most common way of 

determining this is by assessing when the ‘saturation point’ has been reached. This 

means that the researchers feel that they are not gaining any new information from the 

groups(194). Assessing when the saturation point has been reached requires the 

researchers to commence analysis very early on in the data collection process, which is 

unconventional in quantitative studies. Commencing analysis early on the process, 

however, can also be feature of the analysis itself – if using an iterative approach, 

which will be discussed later in this chapter in section 7.1.5. Whilst continuing until the 

saturation point is reached is the optimal way of determining how many groups to hold 

there are also often resource limitations, in terms of finance, time and ability to recruit, 

which may cause the data collection to cease. 

 

Another key issue to consider is how many participants to have in each group. 

Guidance on focus groups suggests that the optimum number is between six and ten 

participants(196). However, smaller groups can also be effective, especially if the 

participants are likely to be interested in the research topic as it gives group members 

more time to talk, and there are examples of groups which have been run with as few 

as three participants. Ultimately groups need to be big enough to obtain a variety of 

perspectives but not so big that they are uncontrollable or smaller groups of people 

break off into their own discussions(196).  
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7.1.4 Role of the researchers 

Whilst it may seem that after the effort of planning and recruitment for focus groups 

the researcher just ‘sits back’ and lets the participants do the work in the discussions, 

but this is not the case. One key element to the success of focus groups is a skilled 

moderator. The role of the moderator is not to influence the answers or opinions in 

anyway but to guide the discussion, ask questions, listen and observe; therefore 

keeping the discussion around the research topic and increasing the chance that the 

data are true and representative(196). It is a skill to create an environment in which 

participants feel valued and not judged, especially if they are being asked to share 

their personal opinions and experiences. Thus it is important that the participants 

notice signals from the moderator that their opinions are respected. Characteristics of 

a good moderator often include: empathy, a friendly manner, and the ability to listen 

and think simultaneously. However the moderator must also possess the ability to 

make sure everyone’s views are represented, which may involve sensitively requesting 

that more dominant participants refrain from talking for a little while or at the other 

end of the spectrum, encouraging quieter members to share more without making 

them feel singled out.  

 

The moderator is not an interviewer. They should use the discussion route as a flexible 

guide to facilitate the discussion such to channel the discussion as opposed to forcing 

the group in one particular direction. It is particularly key that the moderator does not 

try to steer the conversation to fit with preconceived ideas of the findings but at the 

same time does not let the conversation swerve too far off topic(197). 

 

Focus groups need to be preceded with some introduction and ‘ground rules’ however 

these should be as minimal as possible so as not to get the group used to the 

moderator telling them what to do(196). The open questions for discussion should be 

framed in an unelaborate way so as not to confuse the group, the participants should 

feel responsible for creating and carrying on the conversation. The moderator should 

also appreciate the use of pauses or prompts which can serve to further the discussion 

and provide additional opinions from group members.  

 

Taking all of these points into consideration, it is recommended, therefore, that focus 

groups are attended by two researchers. The first, the moderator, to be concerned with 

the discussion group and the second, to be an observer, to concern themselves with 

the environment such as noise, heat and timings, refreshments, taking field notes 

about the group dynamic and moderator, and prompting the moderator with any areas 

they may feel require extra exploration either in the remainder of the current group or 

at a following one(196).  
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7.1.5 Analysing focus group data 

Focus groups generate a large amount of data which can feel daunting when it comes 

to analysis(193). In addition, as previously mentioned, it is subjective and open to the 

interpretation of the researchers and careful steps need to be taken in order to ensure 

that the conclusions drawn were true reflections from the raw data and not the 

preconceived hypotheses of the researcher(194). It is worth noting however, that surveys 

are also exposed to subjectivity such that the researcher chooses what to include in a 

questionnaire which may prevent capture of other important data. To minimise 

potential bias, researchers must adopt a clear procedure for the analysis, which would 

permit another researcher to verify the findings. The aim of the analysis process is 

data reduction, by means of examining, categorising and recombining the evidence, in 

order to address the original purpose of the study. The analysis is driven by the 

original study purpose and thus this must be kept in mind at all times during the 

analysis process. This should help both make sense of the data and eradicate irrelevant 

information. Analysis should be true to the data and use illustrations of conversations 

between participants rather than pulling quotations out of context(198). This results in 

study findings which are able to be presented in an uncomplicated way and supported 

by quotations, which can be a powerful way of conveying information. 

 

Thematic analysis is a common approach to focus groups analysis. This involves 

looking for patterns or ‘themes’ which emerge from the data. Themes identified can 

either be semantic (directly observable in the statements/conversations) or latent 

(implied in the conversation)(199). Often a mixture of the two types is used with the aim 

being to understand and interpret meanings of the ideas found within the data.  

 

Researchers independently read and reread the transcripts while coding the data. 

Either whole segments of conversation can be coded, or individual statements. The 

code development can either be driven by theory, prior research or the data. At one 

end the theory-driven approach involves beginning with a theory and develops codes 

which are consistent with it. This is similar to codes being developed driven by prior 

research, which often results from a literature review. Both of these enable the 

researcher to support, extend or challenge previous findings(199). Codes which are 

driven by the data are derived inductively from the raw data and require the researcher 

to interpret the meaning from these new findings in order to construct their own 

theory. The challenge when deciding which approach to use is whether one wishes to 

explore new insights or test theory. Being usable for the analysis, interpretation and 

presentation of the research is a requirement of every thematic code and every theme 

should accurately reflect the raw information, not what the researchers think the theme 

should be(198). Therefore where previous theories and research are being used to drive 
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the analysis it is imperative that the researcher reflects on whether these actually 

represent the data in the most truthful and insightful way. 

 

Although focus groups are audiotaped the recordings of the focus groups are 

transcribed verbatim for the analysis. This may cause information to be lost as tone of 

voice and emphasis on words or phrases cannot be conveyed in written text. However, 

as the data need to be reviewed repeatedly it is considerably easier to do this with 

written material. The researchers are required to read and reread and listen to each 

focus group allowing the information to be consciously and unconsciously 

processed(198). Following this the data begin to be separated into themes and coded 

under each theme. As part of the data reduction it is useful to begin to cut and paste 

similar quotes together to look for emerging patterns. The codes are applied to the 

data and emerging themes are noted. The researchers can begin to make sense of 

quotes and look for relationships between the quotes and the whole dataset. 

Researchers should consider both what is said as well as how often it is said and 

whether it is said across groups(199).  

 

In order to ensure the reliability of the analysis researchers are encouraged to begin 

analysis independently and to have regular discussions as the analysis progresses. 

Themes and codes are discussed, expanded or collapsed following which the data are 

examined again and recoded where necessary.  Researchers are also encouraged to 

step back and look at the ‘bigger picture’, and always to refer back to the main study 

question throughout the analysis process. If there are discrepancies between the 

researchers independent advice can be sought from another researcher(198). It is also 

suggested that another researcher applies codes and themes to the same data 

independently, from which interrater reliability can be calculated. This will provide an 

indication of the consistency of the coders. If the level of agreement for a code is low 

then the theme should be reviewed and reconstructed or dropped. A considerable 

amount of time is required for the analysis of focus group data and this must be 

considered when planning a study and considered in the time and budget allowances 

within the study(199). 

Overall analysis of qualitative data of this kind requires imagination, time, patience and 

practice, especially by those who have traditionally used quantitative methods in their 

research training. 

 

7.2 Methods 

7.2.1 Piloting the focus groups 

To ensure that the focus groups were well planned in the present study, an initial 

discussion guide was developed. This was then piloted informally with a group of three 
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female friends who all had young children under the age of 5. The pilot focus group 

was run in one of the women’s homes and although it was informal, adopted the same 

format as the planned focus groups in Children’s Centres. Working through this 

process allowed the researchers to assess the face validity of the discussion route, 

estimate timings and practise the format of the focus groups. The discussion guide 

was adapted using feedback from the women. The primary feedback was to simplify 

the questions by using plain English as the women felt that some of the language used 

was over complicated. For example: “What techniques do you use to try and get your 

children to eat foods you would like them to eat?” was amended to “What things do you 

do to try and get your children to eat foods you would like them to eat?” However, on 

the whole, the content of the questions was not changed. The ice breaker was also 

changed. The initial ‘ice breaker’ was to show a photo of the contents of different 

people’s fridges and ask the mothers to reflect on what they saw e.g. were they similar 

to their own fridges? This ice breaker had been used in previous focus groups and had 

proved successful. However, the mothers taking part in the pilot stated that it made 

them feel uncomfortable as felt they were being asked to pass judgement on what was 

healthy and what was not. Therefore the icebreaker was changed when the focus 

groups took place in Children’s Centres to a topical newspaper article on children’s 

eating habits. 

 

7.2.2 Procedure 

Focus groups were held in Children’s Centres, as we wanted to recruit mothers who 

used these services and to sample mothers from disadvantaged backgrounds. 

Managers of Sure Start Children’s Centres in Southampton, Gosport and Havant were 

contacted to enquire whether, in principle, they would be happy to have a focus group 

run at their Children’s Centre with mothers who attended their sessions. Focus groups 

were run in Children’s Centres for two main reasons: 1) they are a useful way to access 

mothers with young children who are likely to come from more disadvantaged 

backgrounds and 2) we had already built relationships with the Children’s Centre 

managers during the SIH intervention.  

 

Meetings were arranged with managers to discuss how they felt the focus groups could 

run most successfully in their centre and, after discussing our target population, all 

agreed to recruit participants on our behalf. In total 20 managers across Southampton, 

Gosport and Havant were contacted from which five (three in Southampton, one in 

Gosport and one in Havant) agreed to have focus groups run in their Centres, however 

one in Southampton withdrew their offer after the manager left the Centre. At the two 

centres which agreed in Southampton, the focus group discussions were integrated 

into an existing parenting course that was being organised. In Gosport and Havant the 

managers suggested recruiting members from their parents’ forum. In Southampton 
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the parenting group was visited by the focus group facilitator two weeks before the 

group was to be held to explain the process, hand out information sheets (Appendix I) 

and answer any questions. It was made clear that participation was voluntary and 

would not affect the rest of the parenting course they were attending. In Gosport and 

Havant managers gave the information sheet to potential participants and also 

explained that participation was voluntary. 

 

Between February and April 2013 four focus group discussions were held, two in 

Southampton, one in Gosport and one in Havant. Focus groups were attended by two 

researchers, one facilitator who guided the discussions and one observer. At the 

beginning of the session the facilitator re-introduced the study, and asked if anyone 

had any questions, The facilitator made sure that everyone was aware and comfortable 

with the discussions being audiotaped and that all names would be changed when the 

tapes were transcribed to ensure anonymity, they were also reassured that the 

recordings would be destroyed following transcription. Consent forms and short 

demographic questionnaires (Appendix L) were filled out by each participant. 

Participants and researchers wore name badges and everyone introduced themselves. 

Before the commencement of the discussions, a set of ‘rules’ were read out to the 

groups (Appendix J). To begin discussions, a recent newspaper headline about 

children’s fussy eating (Appendix K) was passed around and participants were asked to 

discuss what they thought about the headline, this was an ice-breaker to get everyone 

talking. Discussions were guided by a question route (Appendix M) which was based 

on themes from the literature review. This covered issues about barriers or enhancers 

to controlling children’s diets, the mealtime environment, key influences on food 

decisions, and influences as a result of transitions and changes (e.g. going back to 

work). Ethics approval for this study was provided by University of Southampton 

Faculty of Medicine ethics committee (approval number 4284). 

 

7.2.3 Participants 

Participants were 27 mothers attending Sure Start Children Centre sessions.  Nineteen 

participants took part as part of their attendance on a parenting skills course (9 in 

focus group 1 and 10 in focus group 2). The other 8 participants were members of the 

Children’s Centre parents forum (5 in focus group 3 and 3 in focus group 4). The 

characteristics of the participants are displayed in Table 7.1. The average age of the 

participants was just under 30 years old. All participants were white, most wore UK 

size 16 clothing or above and most (70%) were educated to GCSE level or below. Most 

participants also had more than one child (74%), and all had at least one child between 

the ages of 2-5 years (data not shown). 
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Characteristic  

Age in years (mean(SD)) 29.7 (5.3) 

Educational attainment (N(%)) 

- ≤GCSE 

- >GCSE, <Degree 

- ≥Degree 

 

19 (70) 

7 (26) 

1 (4) 

Clothing size* (N(%)) 

- <16 

- ≥16 

 

10 (38) 

16 (62) 

Ethnicity (N(%)) 

- White 

 

27 (100) 

Number of children (N(%)) 

- 1 

- 2 

- 3+ 

 

7 (26) 

5 (18) 

15 (56) 

Table 7.1 Characteristics of the 27 participants who took part in the focus group 

discussions 

*One participant refused to provide clothing size information 

 

7.2.4 Analysis 

Thematic analysis of the data was undertaken following guidance from an expert in 

qualitative research and literature on qualitative analysis(198;199). The audio-recordings of 

the discussions were transcribed verbatim. Transcripts were read and reread by two 

researchers (two transcripts each), who discussed the best approach to the data, 

bearing in mind the purpose of the study, which was to identify what mothers feel 

influence them when feeding their young children. Sub-sections of all transcripts were 

double-coded by both researchers to check interrater reliability.  

 

Data were sorted into themes. We began by using the topics in the question route as 

overarching themes and coded data into sub-themes under these topics. We adopted a 

constant comparative method such that after two focus groups had been run we began 

to analyse these and amend the question route for the other groups if necessary. A 

coding frame (Appendix N) corresponding to the overarching themes was developed to 

allow for summarising and indexing the opinions expressed in each of the transcripts. 

Researchers met after each round of coding the transcripts to discuss themes and 

codes arising from the data. After the initial coding of the four transcripts and 

discussions among the researchers and with an expert in qualitative research, it 

became clear that the data fell more clearly under themes according to different levels 

of impact such as those depicted in ecological models, rather than those from the 

question route. Data was recoded under the new themes and sub-themes were 

identified. These themes and sub-themes were depicted in a thematic map(199). The 

thematic map depicts the way in which the themes and sub-themes identified in the 
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7.3 Results 

From the discussions four main themes emerged: Child level influences, Maternal level 

influences, Home/social environment level influences, and External Environment level 

influences. Perhaps unsurprisingly the most prominent theme to emerge was related to 

mother’s themselves which described attitudes and behaviours they had which they 

felt influenced what they fed their children The following section will describe and 

interpret the findings under each main theme and use statements from the discussions 

to highlight the interpretation.   

 

7.3.1 Child 

Factors which were discussed at the child level included fussy eating, illness and child 

appetite.  

 

In all the groups mothers discussed issues related to their child being a fussy eater. 

Some women stated that they would feed their children whatever they felt they would 

eat rather than continuing to expose their child to the rejected foods, suggesting that 

the children had control over what they were being fed rather than their mother.  

 

“my um youngest stopped eating really and then I just, as long as I could get him 

to eat cereal and sandwich and that I was happy.” (FG1) 

 

“You see something basic like a shepherds pie. With my lot, I’ve got two that 

won’t eat mash so they have mince with boiled potatoes, I’ve got [Luke] who’ll 

only eat pasta so he just has pasta any way. So technically the only person that 

really eats shepherds pie is me and my partner, so I cook a big thing like that 

and its just hopeless” (FG2) 

 

“He will not touch it if he don’t like it, and I don’t think you can force him” (FG4) 

 

Another issue which was discussed was the influence of illness or conditions of the 

child. Unsurprisingly the mothers who talked about their child’s illnesses appeared 

worried about how it was affecting their child and their family mealtimes. 

 

“my daughters got celiac disease… so she obviously has to have different food 

and different pans and different stuff” (FG1) 

 

“Believe it or not he’s only just turned two last month and he’s starting to 

recognise that he can’t eat it because it literally makes him violently ill…so he’s 
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literally right on the edge of the table. I have to do that because if he reaches 

over and eats their dinner then he’s really poorly…”(FG4) 

 

The influence of child illnesses on their diet and the family mealtime environment were 

discussed but there were only conversations in two groups where there were a few 

mothers who had children with food related conditions.  

 

Another influence at the child level that mothers discussed was child appetite. This was 

not discussed at length but discussions did arise in most of the groups. Mothers 

suggested that they would give their children more food if they appeared to have a 

‘large appetite’. 

 

“You see [Lucy] would eat all day long if she could. She had two bits of toast this 

morning and we went to ASDA and she said ‘I’m really hungry’ cos she saw the 

restaurant, so we went in there and I got her two sausages and some beans and 

then we went home and she saying she’s still hungry, she would carry on eating 

so I kinda said ‘no that’s enough now’” (FG2) 

 

“She wants two dinners, she likes her food she’s got a really big appetite, she 

likes her food but then again I like my food…” (FG1) 

 

There were clearly some characteristics of the child which mothers felt influenced what 

they fed their children. Issues with picky or fussy eating were discussed at length. 

These are factors which are likely to be applicable to most children at some point 

whilst developing eating behaviours and some mothers found these situations 

challenging. This highlights some of the trials mothers face when feeding their 

families. 

 

7.3.2 Maternal 

Mothers discussed at length factors related to themselves which influenced what and 

how they fed their children. There were many sub-themes identified in the category of 

maternal influences and these were divided into two categories: ‘attitudes and 

experiences’ or ‘behaviours’. Attitudes and experiences reflected mothers’ beliefs 

about food for example, that certain food was a ‘treat’ and the priority they gave food.  

Some mothers suggested that they either did not have the time or were often too tired 

to cook, indicating a lack of priority given to food. 

 

“It’s a combination of quick and easy meals. No, I think as parents we haven’t got 

time to stand in the kitchen for two hours preparing a meal, just so your child 

can say ‘no I’m not eating that’” (FG1) 



Megan Jarman  Qualitative exploration 

134 

 

 

“I work for Burger King and my brother has to bring [Ian] down, my son down, to 

swap over on the shift, the night lot, and I must admit I am really lazy. I don’t 

want to go home and cook after working so what do I do? Nightmare. Nightmare” 

(FG3) 

 

Unsurprisingly mothers also reflected on the experiences they had had as children, and 

how their parents fed them. For some they felt it was a positive experience, although 

not all of them felt that they were able to recreate these positive experiences for their 

own families.  

 

“no cos I always used to have proper meals when we was younger and I don’t do 

that with my lot, I tried, but um then someone didn’t like this or someone didn’t 

like that. You can’t just do a one pot meal when you’ve got loads of picky eaters” 

(FG2) 

 

Others reflected on their previous experiences of food as being negative and therefore 

indicated that they did not want to repeat the behaviours of their parents. 

 

“Yeah cos food was used as a punishment against me when I was a kid, I’d never, 

my whole thing with food is different” (FG1) 

 

“Yeah my mum used to make me eat things I hated when I was a kid and it just 

scared me a little bit” (FG2) 

 

As suggested in psychological theories of behaviour, a person’s past experiences are 

likely to influence current beliefs and behaviours(200).  

 

Mothers also discussed using food as a treat, which their children were allowed on 

certain days or special occasions. 

 

“Cos you do treat them with food, we’ll go out for something to eat. What else 

can you do?” (FG1) 

 

“Mine on a Saturday, they can have what they want on a Saturday” (FG4) 

 

The majority of subthemes that were coded in the category of maternal influences were 

described as ‘behaviours’. Mothers reflected on what strategies they used to encourage 

their children to eat foods they wanted them to eat and identified a number of food 

practices. These included overt methods including telling the child they would go 
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hungry if they did not eat their dinner, negotiating with their children so that they 

agreed to ‘just a few more mouthfuls’, or rewarding their child with an undesirable 

food if they ate certain desirable foods. 

 

“’If you don’t eat it then you’re not getting anything else’, and three hours down 

the line she’ll be like ‘oh mummy I’m hungry’. Well, ‘you should’ve eaten your 

dinner, you’re not having anything else’” (FG2) 

 

“If he doesn’t eat it then he doesn’t have anything else to eat” (FG3) 

 

“See pudding is used as a bribery tool in our house. If they don’t eat it they don’t 

get pudding, and they will sit and watch the others have pudding if they haven’t 

eaten all of it” (FG1) 

 

Other strategies were more covert in their style, although there were fewer statements 

regarding these types of control techniques. These included controlling their child’s 

exposure to food, by either increasing exposure to desirable food, by hiding it in the 

food, or limiting exposure to less desirable foods. 

 

“If I don’t want them to have it I just won’t buy it” (FG2) 

 

“but I am trying to stay away and not go down to Stoves Café and things like 

that. He has peas or baked beans from the chippie on his plate rather than 

Burger King” (FG3) 

 

Mothers also recognised that their own behaviours may influence their children’s 

preferences that children are likely to model the behaviours they observe in others. 

 

“Yeah I think your eating habits do rub off on your children. Like my obsession 

with sweets is no good, I spend like £25 a week on sweets which makes them 

obsessed with sweets” (FG1) 

 

 “So I have to eat healthily if I want them to eat healthily” (FG4) 

 

Practical food skills were also talked about, such as cooking skills and knowing what a 

balanced diet entailed. Most conversations suggested that mothers had an 

understanding of some public health messages, such as the ‘5-a-day’ message, 

however, some mothers expressed that trying to follow recommendations was 

stressful and there was some misunderstanding about some foods.  

 



Megan Jarman  Qualitative exploration 

136 

 

“Because it’s semi-skimmed organic milk, I thought that’s the best one but no, 

that’s the worst really …” (FG4) 

 

“They say they should have 5 a day and I make sure mine have 3 everyday, that’s 

the only thing I do” (FG2) 

 

“…Oh you know, Great Britain it’s like risk of obesity. You’ve got these kids who 

are obese there, and then adults who are obese there, and it’s like, do you feed 

your kids right, do you not feed your kids right? It’s like, jeez, you know, it’s just 

so much stress and strain.” (FG3) 

  

Finally mothers indicated that their own parenting skills may have a part to play. Many 

spoke about stressful eating situations due to their children’s behaviour and seemed 

unable to control it.  

 

“the thing is when you’ve got loads of challenging behaviours the food one really 

becomes the bottom of the chain. As long as they eat you really give up on the 

whole fighting with the food. You think right, as long as my child is eating, cos I 

mean in my house I’ve got children that attack each other, um disrespectful, 

trash the home, so really one more fight about food, I’m not up for it” (FG1) 

 

“Because, well, I find it very hard to, you know, time and time every mealtime if 

you have a big to do and a big thing that she will push her plate away and she 

will have a real tantrum that she won’t eat it. And that really, after a while it gets, 

well it did to me…”(FG3) 

 

A large number of the discussions were focused on maternal factors, in how they 

shape their children’s diets, indicating a number of maternal attitudes and behaviours 

around food which seemed important. 

  

7.3.3 Home and Social Environment 

The level of influence on children’s diets extended to discussions about the home and 

social environment of the child. This related to both the physical environment 

including the mealtime setting and child’s access to food, and the social environment 

including exposure to other people around them such as fathers, siblings and 

grandparents. 

 

Mothers spoke about the physical mealtime environment. Many talked about the 

challenges of sitting together to eat their meals. For some the issue was a lack of 

space for a table, for others it was due to the temperaments of the children. 
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“it’s alright if you’ve got the room for a table, I ain’t got the room for a table. I 

ain’t got room to swing a cat in mine.” (FG1) 

 

“Well for [Poppy], I’ve got a little bit of table where the telly is and she sits on a 

chair there. She asks for that cos when she goes to her Dads they’ve got a table 

there so they sit at the table.” (FG2) 

 

“My son’s in a high chair and the telly’s on, because we haven’t got a dining 

room, it’s a bedroom. So yeah, that’s hard” (FG3) 

 

“Um and they’re kicking and hitting and that, I do try and get them to eat 

together, but, yeah, its normally just too much stress to even think about it so I 

try to just get them to sit down and eat” (FG1) 

 

Many of the mothers also spoke about how important the family mealtime was to 

them. There were some mothers who apparently insisted that their children sat at a 

table with the family to eat their meals and others, who did not have a table, who 

wished for one. This indicated that the idea of family mealtimes was considered 

important and something to aspire to. 

 

 “I’d give anything for a table a nice table where we can all sit as a family” (FG1) 

 

“They are all sat at the table and they eat their dinner. But it’s like a rush to see 

who’s first to finish…But we all sit down. My partner doesn’t finish work until late 

so it’s generally me with them sitting down. It’s not too bad with us.” (FG3) 

 

“Telly off, up table. A little buffet…you talk about what you’ve done that day” 

(FG4) 

 

There were a few mothers, however, who stated they used the television as a way of 

getting their children to sit and eat and seemed to manipulate the mealtime 

environment in order to reduce the risk of conflict. 

 

“…They want to watch TV so you put something on, or if the TV is on, put on 

something that none of them watch. None of us like the news, we’d never watch 

it. So just stick that on so it’s on in the background. We’ll just stick the news on 

so it’s not distracting Jake from eating…” (FG4) 
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“We have the telly on but my little ones always at a table…do you know what, it’s 

the only one time in my day where everything’s calm, it’s the only time in my day 

where everyone is just being quiet if they’re sat in front of the TV” (FG2) 

 

There was also discussion about managing exposure of children to desirable or 

undesirable food within the home environment. Some mothers mentioned that the 

child’s access to food in the house was an issue. They spoke about their children being 

allowed to ‘help themselves’ to the food in the cupboards and fridge. Whereas others 

had measures in place to attempt to control their children from helping themselves to 

foods they didn’t want them to have. 

  

“Yeah [Sam] eats plain bread he just goes and help himself, I saw him the other 

day he had six slices of plain bread and he’s eaten it all” (FG1) 

 

“I hide it in a top cupboard so when she’s in bed I can eat it” (FG2) 

 

“I’ve got a treat cupboard in my house but I’ve got one of those kid lock things 

on it so they can’t get in there… the crisps, the biscuits, everything’s in that 

cupboard and the kids lock is on it” (FG4) 

  

The child’s social environment was also discussed. Some mothers felt that other 

people such as fathers or siblings had a negative influence on their child’s diet, 

whereas others suggested that the influence was positive.  

 

“It just drives me nuts, it’s obviously hard to maintain that cos she goes to her 

dads and then he will fill her up on as much crap as he can” (FG1) 

 

“My mum’s terrible. She’ll give him chocolate biscuits and all that just before I’ve 

served dinner, chocolate biscuits. And then he won’t have his dinner because 

he’s full up on biscuits” (FG3) 

 

“I also think if children get together, either cousins or friends, I think they tend 

to try more as well, eat more.” (FG4) 

 

Children will always be exposed to other people. Other people in the home such as 

siblings or fathers are likely to influence children’s eating situations. 

 

7.3.4 External Environment 

The final theme identified was the external environment. Mothers discussed many 

factors at this macro-level which they felt influenced their children’s quality of diet.  
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The roles of childcare settings, including schools and children’s centres, were 

discussed. The influence of peer modelling in both of these settings was spoken about 

in both a positive and negative light. 

 

“Just in terms of the nursery here, where my daughter goes twice a week, they 

always tell me how well she’s eaten and that she’s been eating sweetcorn and 

allsorts which she won’t touch at home. So I guess maybe its sitting at the table 

with lots of other children is a good thing for her” (FG3) 

 

“I must admit, my daughter, since being in junior school she tends to want to eat 

what her best friends eating, so she keeps coming home like ‘I want crackers for 

lunch’ or ‘I don’t want sandwiches anymore, I don’t like bread’ yet at the weekend 

she’ll eat bread so yeah a lot of it is influenced by friends” (FG2) 

 

In terms of the food provided in schools mothers were divided between believing that 

either the meals were too unfamiliar or thinking that they did not go far enough with 

providing healthy choices.  

 

“A sausage and three bean casserole was on the school menu today I mean what 

normal kid is gonna think ‘yeah I wanna eat that’ they’re not are they?” (FG2) 

 

“But the veg at schools, I think they don’t do a variety. I know they’re on a budget 

but the children – especially for the children that get that free meal. I know Jamie 

Oliver’s done it but there should be more veg” (FG4) 

 

In contrast to how mothers spoke about schools, the conversations about their 

experience of Children’s Centres in supporting healthy eating was all positive. 

However, this was unsurprising because of the sampling method used. Mothers also 

spoke about attending courses run by the Children’s Centres, many of these were 

cooking courses which they felt were useful and provided examples of dishes they’d 

learned to cook.  

 

 “They do like a healthy eating thing to like show you how to cook” 

 “Yeah we made um spag bol with chilli last week” (FG1) 

 

“I did the cooking for baby and the cooking for toddlers, it was done by a 

nutritionist so them ones were particularly good for me, because of my son…I 

got a really good one from the cooking on a budget which was the cheesy 

courgette bake” (FG4) 
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Although mothers spoke about how useful the cooking courses had been they 

suggested that other things they had learned at Children’s Centres were not always 

able to be put into practice at home. 

 

“We use the Centres in the early years, and it’s all well and good when you’re 

there learning it, but when you get home, in that situation, like at that moment, 

I’m not gonna think ‘oh I know let me get your wall chart out’ cos it’s just like 

you said, its picking another battle” (FG2) 

 

“…She [a nursery nurse] said to me how important it is to be sat at a table, cos I 

used to be on the sofa, and one would be in one high chair and the other in the 

other. So I went out and bought a new table and, I don’t sit there with them, but 

the boys will always sit up at the table” (FG1) 

 

Children’s Centres provide support for families with young children and although it is 

not their primary focus, healthy eating seemed to be in the agenda of the Centres. 

These mothers all suggested that their experience of using the Centres was positive, 

especially in terms of the courses they attended and the food environments provided 

for their children. Although there was some suggestion that it was not always easy to 

incorporate what had been learned during the sessions into situations at home. 

  

Mothers also spoke about the influence of the media and using it to get information on 

food and health. There was a particularly interesting discussion about receiving mixed 

messages. 

 

“tell you what have you seen that advert where they’re eating pizza and they 

pour the fat out of the pizza, I haven’t, well I had a pizza Sunday, but that’s 

changed my life that has…” (FG1) 

 

“”the sugar thing they do a cup of sugar and that put me off” 

“But like the sugar free stuff, the sweetener and apparently is supposed to bring 

on MS symptoms” 

“Yeah, which is worse than the sugar” 

“why do slimming world and weight watchers advertise the fact that you can have 

diet coke for free when it makes you ill?” 

“Yeah like that woman said to me you’re better off giving her real sugar than 

what you are sweetener” 

“its natural product ain’t it” 
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Facilitator “so how do you pick you way through all these different messages 

then if you’re trying to decide what your children can eat?” 

“I end up ignoring them” (FG1) 

 

Messages reported in the media can often be misconstrued or conflicting, which can 

lead to distrust of the messages and ultimately a disregard for them. 

 

One aspect of the external environment which was discussed at length was the cost of 

food. This issue was discussed in each group and sparked debate. Some mothers felt it 

was more expensive to buy healthy than unhealthier foods, whereas some mothers 

argued that healthier foods weren’t very expensive.  

 

“It is really hard if you’ve got a family of six where things are tight at the moment 

as well, a lot of it is just, ‘forget the fruit and veg because its dear, let’s go for 

this instead’” (FG3) 

 

“Healthy food is just expensive” (FG1) 

 

“You can get four Bountys for a quid” 

“Come on its like £1 for carrots, a £1 for everything £1, you go in Lidl 

everythings 39p” (FG2) 

 

The discussions indicated that the issue wasn’t just price related but that they were 

concerned about wasting fresh foods and the price relative to the energy content of 

the food. 

 

“for what you pay for 6 apples you get 12 packs of crisps and them crisps are 

gonna fill the kids up more than them 6 apples” (FG2) 

 

Conversations also addressed the issue of the accessibility of shops and products. 

Mothers complained that undesirable foods seemed strategically placed so that they 

appeal to and are noticed by their children. 

 

“All the chocolate bars at the tills, yeah, no matter where you go there’s 

chocolate or crisps everywhere” (FG3) 

 

 “Yeah I can’t get my shopping home you know it’s that as well…” (FG2) 

 

“Yeah right opposite the school because as soon as the kids come out of school 

they’re screaming for the shop so yeah I think that’s a ridiculous idea” (FG4) 
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It is accepted by most researchers that the wider environment to which one is exposed 

have the potential to influence behaviour; however there is still debate about whether 

it is the individual or the environment which most influences choices. 

 

7.4 Discussion 

7.4.1 Summary of findings 

The aim of these focus groups was to explore what mothers, primarily from 

disadvantaged backgrounds, felt most influenced them when making food decisions 

for their children.  

 

The majority of discussions focused on influences of the mothers themselves. While 

there were many strategies discussed that mothers used to try to control their 

children’s diets, mothers indicated that mealtimes were particularly stressful and as a 

result healthy eating was not always as great a priority as reducing conflict and making 

sure that their children were eating something. Related to this, children’s temperament 

and fussy eating added to the stress of mealtimes and some mothers seemed unable 

to control these situations, reflected in the conversations about cooking many meals or 

avoiding certain foods in response to their child’s behaviour. The stressful home and 

mealtime environment also meant that mothers did not always feel able to incorporate 

skills that they had learned at the Children’s Centres, to support healthy eating, into 

situations at home. Mothers seemed aware of the effects of modelling behaviour to 

their children, and that their children’s food preferences were likely to mirror their 

own, however that knowledge did not necessarily indicate change in their own 

behaviour. In addition, in conversations about the mealtime environment mothers 

spoke about factors which influenced the environment rather than considering how the 

mealtime environment influenced their child’s diet.  

Cost of food was also a recurrent theme, although this could reflect a mother’s food 

priorities. There were some mothers who argued that healthier foods could be bought 

as cheaply as less healthy food. However, it was clear that some mothers considered 

price in terms of energy content of the food rather than considering direct price 

comparisons. Mothers also were concerned about wasting food and therefore did not 

want to buy foods that they did not think their children would eat. This also could 

indicate mother’s lack of feeling in control, where their children’s preferences dictate 

what food is bought. 

Food provided and the food environments at school and in Children’s Centres were 

considered to influence children’s quality of diet. Some mothers felt that schools 

weren’t doing enough to promote healthy eating. Peer influence in both these settings 
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was considered as both a positive and negative influence on children’s eating 

behaviours.  

There was also some discussion about the media and how mothers had received some 

public health messages, some had been misconstrued and the feeling of receiving 

mixed messages led to some mothers disregarding them. 

 

7.4.2 Comparisons with the literature   

The results clearly indicated that influences of the child and mothers interact. This also 

seemed to relate to how mothers manage their child’s mealtime environment. Fussy 

eating was a topic discussed in all the groups and clearly influenced some children’s 

diets. However, as discussed in section 5.4.3 it is suggested that fussy eating, or food 

neophobia, is innate(99) and all children are likely to express some fussy eating 

behaviours during their development of eating habits. The way that mothers respond 

to their child’s neophobic behaviour, however, could be a useful element of future 

interventions as fussy eating is clearly an important issue which concerns mothers and 

which most are likely to experience when their children are establishing eating 

behaviours. Related to this, mealtimes seemed particularly stressful for many mothers. 

Research suggests that mothers with lower levels of education have lower levels of 

sense of control over their lives(124). This was highlighted in many of the mothers who 

took part in these focus groups. Children’s challenging behaviours were discussed at 

length but it was indicated that feeding situations were changed in response to 

children’s behaviour, such as mothers preparing many different meals.  

 

Many mothers discussed that mealtimes felt particularly stressful. Children’s fussy 

eating tendencies have been reported to be associated with more stressful mealtime 

situations in other research(201;202). Whilst children’s picky eating has been reported as a 

barrier to family mealtimes in mothers with higher and lower levels of educational 

attainment, previous research suggests that mothers of lower socioeconomic status 

may have less confidence in their ability to facilitate such situations which could add to 

the stress these mothers feel is created in these situations(203). This suggests that 

effective targets for intervention may not always be directly food-related and 

supporting mothers in their parenting skills may make them feel more able to control 

their child’s challenging behaviours which may extend to those around food and 

mealtimes.  

 

Feeding strategies which reflected overt styles of control were also discussed at length 

suggesting that mothers were using specific techniques to influence their children’s 

diets. However, research on mealtime conflict has suggested that these control 

techniques, such as restriction of undesirable foods are associated with more negative 

interactions at mealtimes. One study described mealtime interactions and maternal 
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psychological distress in families with overweight and normal weight children. The 

study found that negative mealtime interactions were more common in families with an 

overweight child, and also that higher levels of mealtime conflict was associated with 

higher levels of control at mealtimes and higher levels of maternal distress(204). 

However, the cross-sectional nature of this study means that causality cannot be 

determined. Other research has also shown that these types of control techniques, 

such as restriction of unhealthy foods or rewarding consumption of healthy foods with 

less healthy foods, can lead to children’s higher preoccupation and preference for the 

less healthy food(205;206) which is likely to contradict the purpose of using the control 

strategy. 

 

Research has also shown that conflicts and negative interactions at mealtimes are 

associated with families avoiding eating meals together(207). Mothers in the focus 

groups discussed that family mealtimes were not always possible due to children’s 

unruly behaviour, however, research has also shown that role modelling of healthy 

eating behaviours by mothers increases children’s healthy food behaviours and less 

fussy eating tendencies(208), which could in turn reduce the perceived stress at 

mealtimes. The effects of modelling were discussed in the focus groups, with some 

mothers recognising that their child ate things that they normally rejected when they 

witnessed other children eating it at the Children Centres or in School. Some mothers 

did also mention modelling effects within the home. The extent of the influence of 

modelling on eating habits is not always recognised by individuals and is discussed in 

research on ‘mindless eating’. Mindless eating refers to factors which influences what, 

or how much, someone eats that they are either unaware of (e.g. the size of the plate 

one eats from) or that they do not think influences them (advertisements for food 

products)(209). The literature on mindless eating suggests that people may not be aware 

of the effects that the environments in which food is consumed can have on 

consumption behaviour(209). 

 

In addition, it was suggested in the focus groups that encouraging their children to eat 

healthy food was not as high a priority for mothers as reducing stress at mealtimes. In 

our previous work describing analysis of the SIH women’s baseline survey (n=1022), 

lower food involvement (an assessment of the priority one gives to food) was shown to 

be associated with lower levels of well-being(169). In separate research, higher levels of 

negative affect (lower well-being) have in turn, been associated with higher perceived 

levels of stress(210). Therefore it is possible that a combination of stress and negative 

affect in these mothers is associated with placing food further down on their list of 

priorities.  
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There were some mothers who discussed using feeding strategies which represented 

covert style control, such as not purchasing undesirable foods or not taking their child 

to certain food outlets. This style of controlling a child’s diet through managing their 

food environment has consistently been shown to be associated with better quality 

diets in children(90;105). However, the discussions in the focus groups about covert 

control techniques were rare. A previous study which profiled mothers who used 

different types of control found that those with lower levels of education used less 

covert control(90). In addition, Chapter 5 of this thesis described findings which showed 

that mothers who had lower levels of sense of control, self-efficacy, food priorities and 

well-being were also less likely to used covert control techniques.  

  

Mothers spoke of the food provision and environments at schools and children’s 

centres as having an influence on their children’s eating behaviours. These childcare 

settings have been raised in other qualitative studies assessing mother’s perceptions 

of influences on children’s quality of diet(211). These findings mirror ours in that some 

mothers felt that peer influence was positive and others that it was negative. A novel 

finding of the focus groups carried out in our study was mothers perceptions of the 

usefulness of the skills learned through courses run at the Children’s Centres. Mothers 

spoke positively about their experiences of attending courses run at the Children’s 

Centres. However, some expressed that they were unable to incorporate what they had 

learned into their lives at home, especially during challenging or stressful situations. 

This not only suggests that it could be useful for these courses to include 

encouragement for mothers to reflect how they may be able to use these skills at 

home. It also points back to the notion that if mothers felt more able to facilitate 

stressful situations and reduce conflict at home then this may enhance the use of the 

skills learned in these courses.  

 

Conversations suggested that mothers had an awareness of media influence. However, 

mothers felt that they sometimes received mixed messages which led to their 

disregard or misunderstanding of messages. Previous research carried out with 

disadvantaged mothers of young children also reported that mothers felt that health 

messages were mixed and therefore confusing(212). Influences from television 

advertising has been considered in the literature on ‘mindless eating’ which suggests 

that most people do not believe that they influence their food decisions(209). However, 

television adverts were discussed and some mothers indicated that they were aware 

that they had the potential to influence their food choices. 

  

Some mothers also recognised that the location of the shops has an influence on their 

acquisition of food, and therefore what they feed their young children. Some mothers 

recognised that the locality of shops near schools was an issue in terms of their 



Megan Jarman  Qualitative exploration 

146 

 

children requesting sweets as they left school. Banning outlets which sell undesirable 

food from being in close proximity of schools has been suggested as a possible 

intervention by researchers who have explored the food environments around 

schools(213). However, this could also reflect issues related to control. As previously 

discussed, mothers who feel less in control over their lives in general are less likely to 

use more covert strategies to control their children’s diets which includes avoiding 

shops which sell unhealthy food.  

 

The conversations about cost of food were not surprising. In other focus groups which 

have explored food choice, the price of food and its effects on what women bought for 

their families was identified as a recurrent theme(211). The price of food clearly 

influences a mother’s food choices, and as discussed in section 2.1.3 studies have 

shown that eating a better quality of diet is associated with spending more money on 

food(54;55). However, the issue of the cost of food may actually reflect food priorities of 

mothers as some mothers from disadvantaged backgrounds do manage to feed their 

child a good quality diet(214). Some mothers in the focus groups argued that cost 

shouldn’t be a barrier to healthy eating, suggesting that those who place a higher 

priority on food are able to budget for it.  

 

7.4.3 Strengths and limitations of focus group discussions 

This type of study is not without limitations. Focus groups discussions rely on 

participants reported beliefs and behaviours which may contrast with their actual 

experiences. Participants were aware that the focus groups were being moderated by a 

researcher interested in nutrition and therefore some of the conversations may have 

reflected what mothers think they should be doing rather than what they do in 

practice. In addition, focus group data consist of individual’s perceptions of their lives 

which may not always reflect reality. However it has been argued that these 

explanations and perceptions are key to understanding behaviour(193). Related to this, 

as the analysis of focus group data were conducted at a group, rather than individual 

level, views may sometimes be misrepresented or weighted disproportionally.  

However, reflecting with the other researcher after each of the groups and double 

coding some of the data should have minimised any potential misrepresentation of the 

research findings(133).   

 

We only had the capacity to run four focus groups and it is possible that if more focus 

groups were run then more important themes could have emerged. However, most of 

the subthemes identified were common in all discussion groups and therefore it was 

considered that enough focus groups had been run to reach saturation on this topic. In 

addition, the number of participants in some of the groups was fewer than desired, 

however, the discussions were lively and all parents were actively engaged. The 
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moderator ensured that quieter members of the group had the opportunity to 

contribute; this was more of a challenge in the largest group which contained ten 

participants. In the larger groups in Southampton many participants already knew each 

other which was both a strength and a limitation. The strength being that they already 

felt comfortable with each other and were able to prompt each other to reflect on 

certain experiences. However, it did lead to some small group conversations and these 

participants were more vocal than others. 

 

As this study only reflected the views of mothers accessing four Children’s Centres in 

Hampshire it may not be representative of all families with young children. It was 

anticipated that recruiting from Children’s Centres would increase the likelihood of 

mothers with lower levels of education taking part in the focus groups. Also the 

recruitment procedures differed between Children’s Centres in Southampton and 

Gosport and thus may have provided a different mix of mothers and opinions. This 

may have biased the nature of the parents invited to participate in the focus group 

discussions. However similar experiences and themes were identified across all the 

focus groups which suggested that there were common issues for parents feeding 

their children, regardless of their recruitment. 

 

A particular strength of this study was the ability to engage mothers of young children 

with lower levels of education in focus groups to explore their views and perceptions 

of what most influences them when making food decisions for their young children. To 

our knowledge this is the first study to have used focus groups discussions to explore 

influences on the diets of young children with mothers attending Children’s Centres 

and who predominately had lower levels of educational attainment. 

 

7.5 Conclusion 

This study adds to the limited body of literature describing qualitative explorations of 

influences on the diets of young children. Mothers in this study identified influences 

from different levels but the majority of discussion described influences from the 

mothers themselves, and related to this was how they responded to their child’s 

behaviours and how they manage their child’s home and mealtime food environments. 

Influences from the external environment were also discussed, although many of these 

could be subsumed into how mothers respond to these environmental influences. It is 

clearly important to consider the influence of the external environment, including cost 

of food, childcare settings and location of food outlets, when designing future 

interventions to improve quality of diet in young children. However, it is possible that 

without supporting mothers to change their attitudes and behaviours around food then 

manipulating their environment may not be an effective intervention on its own. 
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Results from this study suggest that intervention to improve the diet quality of young 

children should be focused in the home and in particular the child’s mother, although 

the levers for intervention may not be directly food-related. These results also suggest 

that interventions which are focused at the household level and involve other family 

members may be more effective. 

 

The next chapter will be the final chapter of this thesis and will bring together results 

from Chapters 5, 6 and 7, to discuss how these results address the original research 

questions set out at the beginning of this thesis. In addition it will discuss how these 

results could be used to design a new intervention aimed at improving the diets of 

young children.
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8  Discussion 

This chapter aims to bring together the key findings from this work, to discuss them in 

reference to current literature and consider how these findings address gaps in the 

evidence. This chapter will also discuss the strengths and limitations of this project. 

 

8.1 Addressing the research questions 

This thesis set out to address two research questions in order to develop our 

knowledge about the influences on UK preschool children’s quality of diet. This section 

will discuss how the results described in the thesis addressed the research questions. 

 

8.1.1 Research question one 

 

 

 

 

This question was formulated following the literature review which determined that 

there is a wealth of literature that examines influences of young children’s diets but 

that many of these studies have reported only a few determinants which were often 

only focused within one domain (e.g. just the child or just the home environment) and 

do not consider how they may interact.  

Chapter 5 showed that maternal, child and home/mealtime environmental factors were 

often correlated with one another. A principal components analysis was used to 

determine the most important patterns in the data, in as far as they explained the most 

variance. The first component, the ‘empowered mother’ component, demonstrated 

that a pattern of interrelated maternal psychological and mealtime environment 

characteristics explained the most variance in the data. The second component, the 

‘neophobic child’ component, described factors which relate to child’s fussy eating 

(neophobia), mealtime conflict and maternal feeding strategies to explain the most 

variance in the remaining data. These patterns begin to explain how these variables 

relate to one another, which addresses the first part of the research question. 

When the component scores were used to predict children’s prudent diet scores we 

observed that the first pattern was an independent predictor of quality of diet, whereas 

the second pattern was not associated with children’s quality of diet. The next part of 

the analysis therefore focused on maternal psychological characteristics, as these were 

key to the first component. A cluster analysis was performed on the maternal 

psychological characteristics which divided the mothers into two distinct clusters. The 

first was made up of mothers who tended to feel more in control of their lives, had 

more self-efficacy for overcoming adversity in general and in particular barriers to 

Research question one: How do maternal, child and mealtime environmental 

characteristics interrelate to influence preschool children’s quality of diet? 
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baseline were also associated with better quality children’s diets at two year follow-up. 

Although overall children’s quality of diet declined over the two year period of follow-

up, the model indicated that these characteristics remained protective, with these 

children maintaining diets of better quality two years later. In addition Chapter 6 

showed that, independently of these characteristics the decline in children’s quality of 

diet was more marked in children whose mothers had lower levels of education. 

Inequalities in health linked to differences in educational attainment are widely 

recognised. This study provides evidence that they also contribute to sizeable 

differences in children’s quality of diet. This should be considered in terms of mothers 

at whom future interventions could be targeted. The next phase of the research was 

conducted to find out more about the complexity of interrelationships between 

determinants of young children’s diet quality, but following on from the findings of 

Chapter 6, focused on mothers with lower levels of education. 

 

Results from Chapter 7 provide some context that helps explain the way these factors 

operate on the diets of children of mothers with lower educational attainment. Mothers 

took part in focus groups to explore their perceptions of what influences them in 

terms of how and what they feed their young children. Many of the discussions 

indicated that mealtimes were a particularly challenging and stressful part of family 

life. These discussions highlighted that child’s temperament and fussy eating 

behaviours, as well as conflict, added to the challenge of mealtimes. Mothers felt they 

lacked control over situations indicated by the fact that they would cook many meals 

or change the mealtime environment to reduce conflict, rather than feeling as though 

they could cope with the situation. In addition they suggested that nutrition was a 

lower priority than reducing stress at mealtimes. The focus group data help to explain 

the results in Chapters 5 and 6 because they demonstrate the way in which child 

characteristics interact with those of the mother and the mealtime environment to 

influence children’s quality of diet. The focus on children’s challenging behaviour 

which came from these discussions was surprising and interesting as the child 

neophobia component was a less important pattern, in terms of variance explained in 

the PCA (Chapter 5), than was the component describing maternal characteristics. This 

could be due to differences in the social backgrounds of the women who took part in 

the focus groups. However, central to the influences of the physical mealtime 

environment, child neophobia, feeding strategies, and conflict (the emotional 

environment at mealtimes) are the mother’s psychological characteristics. Figure 8.2 

builds on the previous model (Figure 8.1) by also considering the role of child 

characteristics and the emotional climate at mealtimes. The challenge arises when 

considering the causal role of these influences, as it is likely that many of the 

associations are bi-directional and therefore interventions should consider how to 

target all of these.  
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8.1.2 Research question two 

 

 

 

 

The literature review in Chapter 2 concluded that of all the influences on children’s 

quality of diet, mother’s quality of diet appears to be of particular importance. It was 

hypothesised, therefore, that an intervention to improve the diets and lifestyles of 

mothers could lead also to an improvement of their children’s quality of diet. Chapter 

6 evaluated the influence of the Southampton Initiative for Health (SIH) intervention on 

levels of maternal sense of control and quality of diet and child quality of diet in a sub-

sample of 228 mother-child pairs. The analysis showed that there had been no 

differential improvements in any of the outcomes in the intervention and control 

groups. Surprisingly, diet quality fell reduced over the two year intervention period in 

control and intervention groups; the same was found for changes in maternal diet 

quality over the same time. The reasons for the lack of significant results are discussed 

in section 6.4.2. One particular issue with this intervention was that it was relatively 

diffuse and that exposure of mothers to the intervention could not therefore be 

guaranteed. The study may also have needed to be larger and have a longer follow-up 

period.  

 

Research Question 2 was therefore unable to be answered in this project. It is possible 

that an intervention which improves mothers’ diet and lifestyle will impact on the diet 

of their children, however, the SIH intervention did not improve the diets of the sub-

sample of mothers in this project and therefore we were unable to assess whether 

improvements led to a change in children’s diets. The lessons learned from the SIH 

Figure 8.2: Model building on 8.1 which includes the additional factors identified in the focus group 

discussions 

Research question two: Does an intervention aimed at improving the diets and 

lifestyles of women impact on their preschool children’s quality of diet? 

Maternal psychological 
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intervention study will be considered in conjunction with the results from Chapters 5, 6 

and 7, in order to identify possible levers for change, to be part of future interventions. 

 

8.2 Limitations of this project 

Using questionnaires to collect data has its limitations. All the data were self-reported 

which could bias the results. Mothers may be particularly sensitive to feeling judged 

when reporting their behaviours, particularly concerning their children, and therefore 

maybe more inclined to answer questions indicating how they want to be perceived 

rather than how they actually behave. However the questionnaires were administered 

with a trained researcher, using standard protocols, which would limit the amount of 

time mother’s had to consider any connotations of the questions being asked 

compared to if it was self-completed. The scales and assessments in the questionnaire 

were subjective and open to interpretation from the participants. However, in the 

majority of cases, validated scales were used and other questions were drawn from 

published studies. Assessing psychological concepts is challenging as the assessments 

attempt to quantify how someone feels.  

 

The differences in the participants who completed the follow-up survey and those who 

were lost to follow-up may have introduced bias into the results. Mothers of children 

who were lost to follow-up tended to have poorer quality diets, be younger and, 

although not statistically significant, were more likely to have lower levels of 

educational attainment, be in receipt of benefits, be food insecure and be in the less 

resilient cluster. In addition, the children were also more likely to have poorer quality 

diets. Therefore the declines in mothers and children’s prudent diet scores observed 

over the two year follow-up period may be less pronounced than was true for our 

study population as a whole. Other longitudinal studies have also reported bias in their 

follow-up populations, in that a greater proportion of those lost to follow-up tend to 

be from more disadvantaged populations(215).   

 

The questionnaires were developed following a comprehensive literature review of 

determinants on preschool children’s quality of diet, however, analysing the focus 

group data in chapter seven provided insights into the context of some of these 

determinants and as a result, in hindsight, it may have been advantageous to add in 

some additional assessments to the questionnaire. In particular, better assessments of 

mealtime climate or stress may have been valuable – a theme which was not evident in 

published literature. In future I would use focus groups to inform the development of a 

questionnaire as well as following surveys to provide context to quantitative results.  
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Carrying out the surveys over the telephone was less resource intensive than 

interviewing participants in their homes and provides opportunity to collect data from 

hard-to-reach groups; however, we lost 21% to follow-up due to participants changing 

their phone numbers over the follow-up period. Related to this, participants were only 

prompted to provide one number at recruitment instead of being asked for a mobile, 

home and/or work number which would have increased the ability to reach more of the 

participants. 

 

Preschool children are unable to complete dietary assessments themselves and 

therefore we were required to rely on information from their mothers. In addition, the 

FFQ is a recall method, rather than being completed at the time of consumption, which 

may increase reporting error. Often FFQ’s overestimate intakes, although they have 

been found to be effective at ranking children according to their dietary patterns(150). 

The 20-item FFQ was only able to tell us about children’s compliance with the prudent 

diet pattern derived in the Southampton Woman’s Survey. However, as described in 

section 4.4, the short FFQ was tested against the longer version of the FFQ which was 

used to characterise the diets of a large general population sample of children living in 

Southampton. The prudent diet score has shown to be correlated with nutrient intakes 

and in separate analyses, the prudent diet pattern has been shown to be similarly 

defined at three years when comparing the FFQ with food diaries(216).  

 

Our sample were drawn from Children’s Centres in Southampton, Gosport and Havant, 

which tend to operate in more disadvantaged areas in the towns and cities they serve. 

Mothers in our sample did represent a wide range of educational attainment and other 

demographics and local data suggest that in 2006 around 70% of children under five 

years were registered with a Sure Start Children’s Centre in Southampton(132). However 

our sample size was limited and therefore our sample may not be representative of all 

mothers with preschool children in these localities. In addition, only 5% of the sample 

were non-white and therefore the sample were not representative of the wider UK 

population. These findings may be generalisable to families attending Children’s 

Centres in Southampton, Gosport and Havant. However, larger studies, with more 

diverse ethnic groups, in different locations in the UK, would need to be replicated 

before it can be determined whether these results are generalisable to other families in 

the UK. 

 

8.3 How do mother’s psychological characteristics 

influence children’s quality of diet? 

The data from Chapter 5 showed that mothers grouped according to their 

psychological profiles, the characteristics of which were indicative of being more or 
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less resilient. Mothers clustered according to their levels of perceived control over life, 

general self-efficacy and specific self-efficacy for healthy eating, food involvement and 

general well-being. The cluster, in which mothers grouped, in turn was associated with 

differences in mothers feeding strategies and their management of their children’s 

physical mealtime environment. The results from Chapter 6 built upon these findings 

by showing that maternal resilience and the associated behaviours at baseline were 

predictive of children’s quality of diet at follow-up. 

 

Mothers who were less resilient were less likely to use covert feeding strategies. This 

provided a novel insight into associations with covert feeding strategies. Previous 

research has suggested that the use of different feeding strategies is related to 

maternal parenting style(217). Overt style strategies, which often reflect more general 

behavioural goals (e.g. ‘do not eat any more of that’ or ‘you must finish what’s on your 

plate’), are often commanded in more rigid language and therefore indicative of more 

authoritarian style parenting which, in turn, has been associated with more negative 

parent-child interactions. In comparison covert feeding strategies are less 

commanding (e.g. mother’s do not buy the food they do not wish their child to have) 

and are indicative of a more authoritative style of parenting which in turn has been 

associated with positive child outcomes. These results may explain findings from the 

focus groups which suggested that mothers of lower educational attainment used 

more overt style feeding strategies and that food related interactions with their 

children were often negative. In terms of mothers psychological resilience and feeding 

strategies, there is some evidence to suggest that mothers who feel less in control of 

their lives and have lower levels of well-being use more overt styles of feeding 

strategies(179) (pressure and restriction to eat). Although we did not observe the same 

association with the assessment of overt control that we used, the results from 

Chapters 5 and 6 build on the current literature by indicating that mothers who are 

more resilient use more covert feeding strategies, which in turn were associated with 

better quality of diet in children.  

 

The results from the focus group discussions also suggested mothers felt that 

mealtimes consisted of stressful interactions with their children. This is also likely to 

be associated with maternal resilience. Children usually prefer the taste of foods high 

in sugar and fat(218), however this contradicts what mothers know that their children 

should consume. Whilst this is likely to cause stress for most mothers, those who are 

resilient and thus feel able to overcome challenges are likely to feel more able to 

facilitate these situations. However, for those who feel less in control and less self-

efficacious these may be exacerbated by conflict over eating(219), which makes them feel 

under stress and in turn is likely to reinforce feelings of lower well-being(177). Those 

with low psychological resilience have also been shown to have heightened levels of 
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reactivity during stressful daily events(174). It has also been suggested that more overt 

feeding strategies are used in times of stress, as a reaction to children’s 

temperaments(217) which, in turn, is likely to increase the negative emotional climate 

between mothers and children during mealtimes.  

 

The results from Chapter 7 also indicated mother’s frustration with children’s picky 

and fussy eating and refusal of food. Research has shown that children typically need 

to be exposed to a food around 15 times before it is accepted(220). To pursue this it is 

likely to require a mother to feel in control of the situation and to feel that food is 

important enough to continue to present the food in the face of adversity. As 

highlighted by the findings in Chapter 7, they also need to feel comfortable with the 

possibility of wasting some food on the 14 occasions that it is likely to be refused. This 

could explain some of the direct effect of maternal resilience on children’s quality of 

diet. Mothers who give up exposing their children to initially refused foods too soon 

are more likely to have a child with a limited and poorer quality diet(221). Related to this 

is the concept of role-modelling. Research has consistently shown that role-modelling 

from others in the shared eating environment is an important influence on child’s food 

preferences and quality of diet(222;223). In addition it has been shown that positive role-

modelling is likely to take place during structured mealtimes at the table(224). However, 

the results from chapter five showed that mothers in the less resilient cluster were less 

likely to encourage their child to eat meals whilst sitting at the table. Furthermore, 

mothers who perceive their children to have non-clinical feeding problems, including 

fussy eating, neophobia, or low or high appetites, are more likely to report low self-

esteem and well-being(225) which is likely to feed back into feeling less resilient. 

 

As well as being associated with feeding practices and mealtime environment factors 

known to influence diet, maternal psychological factors were also associated 

independently with children’s quality of diet both in the cross-sectional and 

longitudinal analyses. The psychological factors included in the cluster analysis have, 

individually, been shown to be associated with food choices women make for 

themselves and their families(123;124;169). Mothers with who feel less in control, with lower 

self-efficacy and with lower levels of food involvement are less likely to make healthy 

food choices which will influence the food which is available at home, which in turn is 

associated with children’s quality of diet(91;108). This was also highlighted in Chapter 7 

where mothers in the focus groups indicated that for reasons of financial constraint, it 

was important to buy food that would not be wasted, which meant they often fed their 

children what they thought they would eat rather than necessarily what they felt was 

healthy. Allowing children’s food preferences to dictate mother’s food choices 

probably indicates that she is feeling less in control. 
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There are a number of reasons as to why mother’s psychological factors are an 

important predictor of children’s quality of diet. Not only do they relate to feeding 

strategies and some aspects of the mealtime environment but the effect is also 

independent of these. Importantly it appears that the effect is cyclical. Mothers who are 

less resilient may adopt less favourable feeding strategies and mealtime environments, 

which are associated with negative emotional climates and increased feelings of stress, 

which are likely to feed back into feeling unable to stick to plans when faced with 

adversity. The exploration of maternal psychological profiles in determining children’s 

quality of diet is novel and the associations discussed in this section suggest that there 

is no one target for change. An intervention is likely to be more successful if it 

considers that these influences are all part of a feedback loop and should be addressed 

in relation to one another. Supporting a mother to feel more resilient may only be 

effective if it is applied to a specific behaviour or situation (e.g. family mealtimes), and 

in addition helping mothers to facilitate a more desirable family mealtime may 

contribute to their feelings of resilience. 

 

8.4 Why is the mealtime environment an important 

predictor of children’s quality of diet? 

The results from Chapters 5 and 6 highlighted the important effects of the mealtime 

environment on children’s quality of diet, suggesting that encouraging children to 

consume meals at the table and not in front of the television is associated with better 

quality of diet cross-sectionally and longitudinally. Chapter 5 also showed that 

mothers who were in the less resilient cluster were less likely to insist their child eat 

while sitting at the table as often as those who were more resilient. The focus groups 

provided some context to this indicating that mealtime conflict may result in a less 

structured mealtime setting. The effects of the mealtime environment on children’s 

eating behaviours and quality of diet are multiple. The mealtime environment can 

largely be considered in two interrelated contexts; the physical environment where the 

meal takes place and who is present; and the emotional environment, describing the 

nature of the social interaction between those who are present. 

 

As discussed in previous sections of this thesis, the mealtime environment is important 

in terms of the effects of role-modelling. Carnell et al, conducted a study of twins to 

determine influences on the development eating behaviours(226). They reported that 60-

70% of a child’s eating behaviour develops from genes which leave 30-40% to be 

learned behaviour from their environments. Studies have consistently shown that 

children mimic the behaviours and eating habits of their parents, siblings and friends. 

The influence of others eating habits on those of their children was also discussed in 

the focus groups in Chapter 7. Some of the mothers in the focus groups also discussed 
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encouraging their children to sit at the table during mealtimes but stated that they did 

not sit with them. Mothers who follow a ‘do as I say and not as I do’ style of parenting 

are unlikely to elicit the desired behaviour in their children(227). The mealtime 

environment presents an opportunity not only to model the consumption of desired 

foods to their children but also desired behaviours.  

 

On the other hand eating in front of the television may be more likely to enhance 

mindless eating. The literature on mindless eating suggests that there are a number of 

environmental cues which determine food choices in terms of what people eat and in 

terms of how much one eats(209). Crucially, people are often unaware of these cues or 

that they influence their food choices. Portion size and plate size are both related to 

overconsumption(228). Preschool children are unlikely to serve themselves so they rely 

on their mother deciding how much to give them. If this is misjudged, children are 

often requested to ignore physiological cues of satiety and are encouraged to finish 

what was given to them. Satiety cues are also more likely to be missed if one is 

distracted while eating(229). Researchers suggest this is because how much someone 

eats is related to their ‘consumption norms’ yet if distracted when eating it is harder to 

judge how much they have consumed(209). While preschool children are developing their 

eating behaviours they are more sensitive to cues of satiety rather than consumption 

norms in determining how much to eat. However, if their mother has not monitored 

how much their child has eaten, as they have not been present or have been distracted 

during the feeding episode, they may be more likely to encourage them to eat more. 

 

Family mealtimes are often a time for families to interact with one another. Research 

has shown that when families engage in positive interactions at mealtime’s children are 

less likely to express problematic behaviours. The authors argue that it is unlikely that 

negative family mealtimes cause problematic behaviours per se but that the mealtime 

environment is an indicator of general family functioning. Family functioning is a term 

used to describe the wide range of family characteristics and patterns of interaction 

that provide context for child socialisation(203). A key factor of family functioning is 

parent-child communication and conflict, and researchers suggest that mealtimes 

represent a unique part of family life in which to develop these patterns of social 

interaction(230). Research has shown that more conflict during mealtimes is reported in 

families whose children are overweight and who exhibit fussy eating behaviours(204;231). 

Furthermore mealtime conflicts are associated with avoidance of family mealtimes, 

with more families opting for meals in front of the television(207). This was also 

suggested in the focus groups in which some mothers spoke about feeling unable to 

structure mealtimes due to children’s unruly behaviours and spoke about using the 

television to distract or calm their children during mealtimes.  
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Some families introduce structure and routine into their mealtimes, both of which have 

been associated with better child eating behaviour and weight status(232). However, the 

ability to structure mealtimes also reflect mothers’ psychological factors related to 

resilience. Some researchers have suggested that the development of mealtime 

structure and rules serve as a way of disciplining a child. This therefore creates a 

‘power relationship’ between the parent and the child.  As part of their development all 

children are likely to attempt to resist their parent’s power and authority through 

arguing, disagreeing and opposing their parents requests(233). For mothers who feel 

unable to control difficult situations and have little belief in their ability to carry out a 

behaviour when faced with resistance, i.e. those who are less resilient, these structured 

and rule-based mealtimes are more likely to be given up. This could also help to 

explain the finding in Chapter 5 that mothers in the less resilient cluster were less 

likely to have meals whilst sitting at the table. This suggests that interventions which 

only focus on changing mealtime practices may not be effective. Being told by a health 

professional to ‘eat meals together at the table’ without any consideration of the family 

context may not translate into a change in behaviour in families where mothers do not 

feel as though they can manage the situation when faced with stress and conflict from 

their child. 

 

There is clearly a complex interplay between mealtime environment (physical and 

emotional), child eating behaviour, maternal feeding strategies, maternal psychological 

characteristics and children’s quality of diet. In the past, interventions have often 

targeted specific feeding behaviours or practices to improve children’s quality of diet 

but it is clear that the effect of feeding strategies or mealtime settings on the quality of 

children’s diets is likely to be moderated by the family context such as the emotional 

climate during mealtimes. A similar conclusion was reached by researchers reviewing 

pediatric obesity interventions(234). Our project builds on the current literature by 

including the consideration of maternal psychological factors. It is likely that maternal 

psychological factors are related to how mothers feel able to manage feeding 

situations, which relates both to the physical and emotional mealtime environment and 

their use of feeding practices, which in turn relates to child temperament and 

ultimately quality of diet. All of which may feedback to how much mothers feels they 

can cope. The challenge now is to translate this knowledge into an intervention. If all 

the influences are interrelated where does one target an intervention? It is likely that all 

of these elements need to be considered and interventions need to be tailored to 

individual families to take account of their family context. The next, and final, section 

of this thesis will consider how the findings from this project can be combined with 

lessons from previous interventions to begin to plan a new intervention. 
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8.5 The next intervention 

From the findings of this project it would seem logical for an intervention aimed at 

improving the quality of diet of preschool children to be based in the home, focusing 

on mothers’ psychological factors, indicative of lack of resilience, feeding strategies 

and the family mealtime environment. While the environment beyond the home is likely 

to also influence the quality of young children’s diets, especially through cost and 

access to food, it would be expected that through raising the mother’s sense of food 

priorities and control, this may also impact on the food choices a mother makes 

outside of the home. 

 

The SIH aimed to improve mothers’ quality of diet through increasing their sense of 

control over life and level of self-efficacy.  Although in Chapter 6 we discovered that 

the intervention did not have the desired effect in my sub-sample of mother-child 

pairs, the results from the cluster analysis in Chapter 5 and indicated in Chapter 7, 

improving mother’s psychological factors including sense of control, self-efficacy, 

food priority and well-being, should be a crucial part of a future intervention to 

improve children’s quality of diet. Using the results from this thesis, reflections on 

what has been learned from the SIH and other interventions, this thesis will culminate 

with a logic model as a first step to designing a new intervention.   

 

There have been many interventions aimed at improving diet quality, preventing or 

treating obesity in children. To our knowledge no interventions to improve the quality 

of preschool children’s diets have, to date, focused on maternal psychological factors, 

indicative of resilience. However, many have set out to influence maternal feeding 

practices, mealtime environments and/or parenting styles as a mechanism through 

which to influence children’s quality of diet. Frustratingly, however, many of the 

interventions which state that they have focused on parenting outcomes have not 

reported effects of the intervention on these intermediary parenting outcomes, tending 

only to report outcomes in terms of child diet or weight status. This process evaluation 

information is important for understanding whether any changes seen in the main 

outcomes in the children were as a result of changing the intermediary outcomes in 

the mothers. Intervention studies which have reported these process outcomes have 

described mixed results.  

 

Interventions which have not been successful in influencing maternal behaviours and 

outcomes have a few traits in common. Firstly they have reported small sample sizes, 

with no more than 40 participants in each arm(235-237). It is likely that they were powered 

to detect changes in diet or weight status, thus it is possible that they were not able to 

detect any changes in the maternal intermediary outcomes. In addition many reported 
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that the interventions were solely education based. Horodynski et al, reported in their 

Nutrition Education Aimed at Toddlers study (NEAT)(236), aimed at low-income families 

in USA, that mothers in the intervention group received 4x90 minute nutrition lessons 

about toddler nutrition, followed up with 18 reinforcement activities (things to try at 

home) over 6 months. Although after the six month follow-up mothers in the 

intervention group reported better nutrition knowledge, there were no significant 

differences in maternal feeding self-efficacy and child-mother interaction at mealtimes 

between the intervention and control groups. In addition no dietary outcomes were 

reported. Similarly Essery and colleagues reported results from an intervention aimed 

at changing maternal feeding practices (pressure to eat, monitoring, restriction and 

perceived responsibility)(237). Two intervention groups received booklets on feeding 

their children, either as one whole booklet or in instalments as weekly newsletters, the 

control group received nothing. Post-intervention (4months post-baseline) mothers in 

the newsletter group had reduced their use of pressure to eat (which is considered a 

negative feeding practice) compared to the control group. There were no other 

significant changes and no diet information was reported. Another intervention with 

mothers of overweight preschool children aimed to reduce calorie intake in children(235). 

Intervention mothers attended four education sessions, the first run by a pediatrician 

who taught them about understanding obesity, the second run by a dietician focusing 

on food quality, the glycaemic index, portions and the eating environment, the third by 

a physiotherapist who focused on physical activity and finally the fourth run by a 

psychologist who educated them about how to teach a child healthy habits and 

overcoming behaviour problems. The authors reported no significant differences in 

maternal discipline styles or parenting self-efficacy following the education sessions. 

However, they did report a significant reduction in energy intake in the intervention 

group children (1.3MJ.day). The lack of effect on maternal self-efficacy or feeding 

practices observed in these studies is not surprising. Literature on behaviour change 

suggests that self-efficacy is one key element to changing behaviour(134) and central to 

building self-efficacy is belief in one’s ability to make the changes(200). Providing 

information may not therefore prove effective if its not accompanied by opportunities 

to see the skills modelled or to have a chance to practice the skills necessary to carry 

out the behaviour(200).  

 

More successful interventions have incorporated information alongside other elements 

such as peer support, counselling and self-reflection. One such intervention involved 

using experienced mothers in the community to support first-time mothers during 

their child’s first year, with an emphasis on infant feeding(238). Mothers in the 

intervention group received their normal visits from a public health nurse and in 

addition monthly visits from a mother in the community for 12 months. The peer 

supporters were identified by the public health nurses and trained in the child 
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development programme. They were encouraged to share ideas and experiences with 

the other peer supporters and used the public health nurses as mentors. Once a month 

the peer supporters visited the first time mothers and were asked to provide them with 

encouragement and support around child development and specifically about feeding. 

At follow-up mothers in the intervention group had higher well-being (less likely to 

feel miserable and want to stay indoors) and in addition, their children were 

consuming more wholegrain, fruit, vegetables and milk, compared to those in the 

control group. A follow-up of a third of these children was carried out seven years 

later(239) and although the results didn’t reach statistical significance, children in the 

intervention group were, on average, consuming more foods from the healthier food 

groups and their mothers were more likely to enforce limits on how much television 

they were allowed to watch. A significant finding was that mothers in the intervention 

were more likely to disagree with the statement ‘I do not have much in my life to be 

proud of’, indicating better well-being than the control mothers.  

In another smaller study of the benefits of peer support in Native American families 

with obese children mothers received one-to-one peer counselling(188). Both mothers in 

the intervention and control groups received the peer counselling regarding general 

parenting skills such as parenting styles, role-modelling, building bonds and problem 

solving, and those in the intervention group received the same, but with an additional 

focus on feeding practices, overcoming barriers to health changes, and healthy role-

modelling. In the intervention group mothers reduced their use of restrictive feeding 

practices at follow-up and they had reduced their child’s energy intake (-1.32±3.5 

MJ.day-1) compared to the control group. However there were no significant changes 

observed in maternal self-efficacy or behaviour change intention. This could be 

because the control group also received general parenting counselling which could 

have increased their self-efficacy as well; the authors did not report the control data 

however.  

With respect to child feeding problems a recent study reported beneficial effects of 

group support(240). Although the participants were mothers whose children had feeding 

problems severe enough to be referred to a feeding disorder clinic (rather than being 

mothers of children who are expressing ‘normal’ fussy eating tendencies) the aim of 

the study was to provide emotional support addressing low mood, parenting stress 

and feeding-related concerns. Mothers reported that the groups enabled them to re-

evaluate their children’s eating problems and they felt less isolated and less need for 

‘self-blame’. These studies highlight the importance of peer support in interventions. 

This is a conclusion which previous reviews of interventions have come to(234), and 

particularly in respect to those working with more disadvantaged communities(241), but 

it is an element which is clearly not always incorporated into interventions.   
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Group support as well as family involvement may prove an effective mechanism for 

change. One intervention looked at the differential effects of using mothers or other 

children as the agents for change in the treatment of child overweight(242). The children 

in this study were school age (6-11 years old). In one group children attended group 

sessions which addressed behaviour modification, nutrition education, problem 

solving, and stimulus control. In the other group parents attended groups which 

addressed similar topics as for the children but also changes for the entire family, 

role-modelling, and coping with resistance, and for some sessions the entire family 

were invited to attend. The groups were discussion-led rather than didactic teaching 

sessions. Although maternal outcomes weren’t assessed, the parents as the agents for 

change group had achieved significantly greater weight loss in the overweight child six 

months post follow-up compared to the child support group and interestingly the 

attrition rate in the parent-focused group was nine times lower compared to that of 

the child group.  

A family based approach was also undertaken by the Healthy Home Offerings via the 

Mealtime Environment (HOME) study(243). This was a pilot study the aim of which was to 

increase healthy food served at mealtime and increase the frequency of family 

mealtimes. Families were invited to attend 5x90minute sessions, and all family 

members were invited to all the sessions, although child minders were arranged for 

children <8 years old. Sessions involved interactive education, hands-on meal 

preparation and parent discussion groups. Amongst other things, sessions covered 

reducing conflict at mealtimes, increasing parental self-efficacy for making healthy 

changes in the home and overcoming obstacles to family meals. Outcome assessments 

were parental self-efficacy, frequency and quality of family mealtimes, home food 

availability, and dietary assessment of the target child. Although not all of the results 

reached statistical significance, differential effects between the intervention and the 

control group were in the expected direction for most outcomes. Although the authors 

do not report acceptability of the intervention delivery, they stated that the 

intervention was designed with input from members of their target population and the 

consensus was that meeting with other families in a community location was 

preferential to home-based sessions. 

These suggest that addressing the whole family may be an effective element of an 

intervention, especially one which is focused on changing family eating occasions. As 

discussed in the focus groups, the influences on children’s quality of diet and 

mealtime experiences often involved siblings as well; therefore it would be 

advantageous to include the whole family in parts of the intervention.  

 

Another important element in successful interventions aimed at improving child’s 

quality of diet through working with mothers is the encouragement of reflection 

throughout the intervention. It was also an element which was key to healthy 
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conversation skills in the SIH. Each family is different, as discussed previously in this 

chapter, and it is important to consider the family context when designing 

interventions which aim to influence feeding practices and the mealtime environment. 

The person who is most likely to understand their family context and the way certain 

strategies may work for them is the mother herself. A recent intervention by McGowan 

et al, aimed to change parent and children’s healthy habits by encouraging habit 

formation in the parents in relation to serving their child fruit and vegetables, healthy 

snacks and healthy drinks(244). Of particular interest in this study was the intervention 

delivery. Parents were recruited from Sure Start Children’s Centres but the intervention 

was delivered in their home. Despite this, the majority of their participants were 

university educated, which could possibly have been reduced if they had asked the 

Children’s Centre to identify the best sessions to recruit from to try to enable over-

sampling of less educated families. This was our recruitment method for the focus 

groups. The intervention was conducted in four home visits over eight weeks, each 

that lasted one hour. The researcher took the parent though a work-book about habit 

formation. Crucially however, parts of the session were parent led, where parents 

decided which elements they wanted to work on (fruit and veg provision or health 

snack provision etc.) and after the researcher had given the parents advice they were 

encouraged to develop their own specific goals to achieving this, as well as identifying 

some of the potential barriers. The outcomes showed that parents reported more 

automaticity for serving fruits and vegetables, healthy snacks and drinks compared to 

parents who had not received any intervention. In addition preschool children of these 

parents consumed more of the foods served after the eight week intervention period; 

the authors do not report whether longer term effects were assessed. The intervention 

did, however, report data from the process evaluation which suggested that parents 

found the intervention enjoyable and easy. A patient-led approach was central to the 

SIH and has been shown to empower patients and increase their self-efficacy for 

managing conditions such as diabetes(245). Staff working in the SIH Children’s Centres 

were trained to encourage mothers to identify things they wanted to change, which 

may not have included the quality of their diet. Therefore the addition of advice or 

introducing concepts to mothers as part of our new intervention, as well as 

encouraging them to reflect on barriers and solutions to change, may enhance their 

empowerment for changing the behaviour of interest, in this case children’s quality of 

diet. 

 

Whilst this is not an exhaustive review of all the interventions undertaken which aim to 

improve children’s quality of diet through the consideration of maternal factors such 

as feeding practices, self-efficacy or the mealtime environment, it serves to highlight 

some of the key successful elements of previous intervention work. The main 

conclusions of this review are that a new intervention should involve peer support, 
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family involvement, offer some guidance and ideas to mothers but be participant-led 

and involve reflection.  

 

Ideas for a future intervention based on the findings of this thesis are considered in 

this final section. It would be advantageous to use focus group methodology with 

participant’s representative of the target population to discuss acceptability and 

feasibility and to gauge opinion on the intervention concept and design. Sure Start 

Children’s Centres represent a useful way of reaching mothers with lower levels of 

educational attainment, who this thesis shows are most in need of support and at 

whom an intervention would therefore be targeted. Sure Start Children’s Centres offer 

an ideal location from which to recruit families. In addition, using the relationship we 

have already forged with the Children’s Centres and given the work they already do to 

engage disadvantaged families, they may assist with recruitment to the intervention. 

This would maximise the likelihood of recruiting families from our intended target 

group. This approach was used to great effect to recruit to the focus groups carried 

out as part of the research for this thesis. Although we would plan to deliver some of 

the intervention sessions in the home setting we would also anticipate running group 

sessions in a community setting, which also could be provided by Sure Start Children’s 

Centres.  

Ideally the majority of the intervention would be delivered by peer support workers. 

Home-based sessions would be run by researchers trained in skills akin to healthy 

conversation skills, and although the training would be tailored to focus the 

conversations, the core principles remain important to empowering mothers to make 

changes. During the home visits, mothers would lead the sessions by identifying 

changes they would like to make to their child’s diet and feeding environment. The 

researcher would be equipped with ideas and concepts around using covert control 

strategies, mealtime environments, reducing mealtime conflict, and positive role-

modelling; however these concepts would be introduced alongside open questions 

(e.g. ‘how would this work in your family?’, ‘what things could stop it from 

happening?’). Small achievable goals would be set by the participant to be reviewed at 

subsequent sessions. Technology could also be utilised in the form of a virtual parents’ 

forum for the research participants to access to share ideas and experiences. Some 

sessions would also involve other family members, addressing their feelings around 

food and mealtimes. Group sessions would follow the initial home-based sessions to 

give families the opportunity to come together to discuss experiences, and what they 

would like from future group sessions. This way mothers ultimately tailor-make their 

own interventions from a range of possible strategies and options offered be the 

overall intervention package. The hypothetical logic model for this intervention is 

displayed in Figure 8.3. Mothers will be leading their own interventions reinforced with 

support from researchers and peers. It is hypothesised that mothers will feel more 
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resilient and able to control and manage their family’s mealtimes and diets. If the 

plans they put in place prove successful, this will reinforce their feelings of resilience 

and hopefully enable them to make sustainable changes to improve the health and 

well-being of their children and themselves. 
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8.6 Conclusion 

The beginning of this thesis discussed study findings which suggested that there had 

been little improvement in the quality of young children’s diets since the NDNS 

findings were reported in the SACN review. Results from this thesis shows that there 

are still disparities in the quality of young children’s diets. Policies which have been 

developed to address these inequalities aim to regulate services that families with 

children under five years old use. However, as suggested in this thesis, many feeding 

experiences of preschool children take place in the home. A large amount of research 

has focused on determinants of children’s quality of diet within the home; however, 

these commonly reported cross-sectional associations of a limited number of 

influences. This project has begun to explore the role of maternal psychological 

characteristics, ways that mothers manage children’s exposure to food and the 

location of mealtimes in determining young children’s quality of diet. My research has 

established that the way in which a family functions is a key influence on children’s 

quality of diet. Any interventions put in place to address children’s quality of diet have 

to therefore offer support to improve family functioning especially in more 

disadvantaged families. This thesis concludes with a consideration of how my findings 

could be used to plan an intervention. Crucially mothers need to be empowered by 

being supported to tailor their interventions to suit their own family situations.  

 

Through developing this project it has become increasingly clear that the disciplines of 

public health nutrition and health psychology offer unique understandings on the 

interplay between mothers, children and home environments in shaping quality of diet 

in young children. Public health nutritionists are gaining understanding on the optimal 

practices which determine children’s quality of diet and may be the focus for future 

health messages and initiatives aimed to help families have healthier diets. However, it 

is crucial that we appreciate the intricate knowledge offered by psychologists to 

understand family context and functioning so as to comprehend how these messages 

may be received and used. I believe that if we continue to work across disciplines we 

will be able to gain deeper understanding, design more successful interventions, and 

ultimately develop more effective policies and programmes to enable all families to live 

healthier lives.
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Appendix A Search strategy protocol: review of influences 

on young children’s quality of diet. 

Aim 
The aim of this review is to collate and assess evidence regarding influences on the 

quality of preschool children’s diets, influences which range from macro-
environmental to individual. This review specifically aims to answer the following 

questions: 

• What factors impact on the quality of pre-school children’s diets? 

• How do these factors affect their diets? 

• What is missing from the current evidence base? 

Method 
Expert guidance has been sought on how to perform a systematic literature search 

and the York Centre for Reviews and Dissemination guide to systematic reviews will 
be referred to if issues arise. The databases Medline, Embase, CAB abstracts and 

AMED will be used to search for relevant literature.  Key words and MeSH terms 
related to the outcome will be identified and used to perform the literature searches, 

search terms are detailed below. Searches will be performed on each of the search 
terms and results will be combined and duplicates removed. Assuming a large 

number of articles are retrieved screening will initially be performed on the article 
title.  Abstracts will then be screened according to the inclusion/exclusion criteria 

and ineligible articles will be removed.  Any uncertainties about including or 
excluding an article will be discussed with supervisors.  The inclusion/exclusion 

criteria are detailed in Table 1.  The bibliographies of included articles will be 
screened for additional relevant studies. 

Outcome variable search terms:  
Child + ... 
...Diet quality, 

...Fruit 

...Vegetable, 

...high fat, salt or sugar, 

...Junk food, 

...Fast food, 

...Snacking, 

...Sweetened drinks, beverages 

...Food habits. 
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Appendix B Mothers’ main SIH baseline survey participant 
information sheet and questionnaire 
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 Appendix C Children’s baseline questionnaire
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Appendix D Children’s baseline survey information sheet 
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Appendix E Children’s surveys protocol



Megan Jarman  Appendices 

198 

 

 



Megan Jarman   Appendices 

199 

 

Appendix F Children’s surveys prompt card
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Appendix G Children’s follow-up survey 

protocol
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Appendix H Children’s follow-up questionnaire 
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Appendix I Characteristics of those who did and 

did not attend Sure Start over the study period 

Characteristic Did not attend 
Sure Start N=55 

Did attend Sure 
Start N=151 

P Value 

Child age (mean(SD)) 3.5 (0.9) 3.3 (0.9) 0.22 
Child gender (n(%)) 
Male 
Female 

 
23 (42) 
32 (58) 

 
80 (53) 
72 (47) 

0.17 

Number of siblings (n(%)) 
0 
1 
2 
3+ 

 
15 (27) 
29 (53) 
8 (15) 
3 (5) 

 
53 (35) 
70 (46) 
17 (11) 
12 (8) 

0.62 

Childs prudent diet score 
(z-score) 

0.22 (1) 0.06 (0.9) 0.28 

Mothers age (mean(SD)) 34.5 (4.9) 32.3 (5.0) 0.006 

Mothers educational level 
(n(%)) 
≤GCSE 
>GCSE;<Degree 
Degree or above 

 
19 (35) 
20 (36) 
19 (29) 

 
50 (33) 
61 (40) 
41 (27) 

0.88 

Mothers employment (n(%)) 
Yes 
No 

 
34 (38) 
21 (62) 

 
87 (57) 
65 (43) 

0.55 

Mothers prudent diet score 
(z-score) 

0.33 (1) 0.08 (0.9) 0.08 

Mothers cluster 
membership (n(%)) 
Less resilient 
More resilient 

 
 
15 (29) 
37 (71) 

 
 
46 (32) 
98 (68) 

0.68 

Food insecurity (n(%)) 
Food secure 
Food insecure/hungry 

 
49 (91) 
5 (9) 

 
127 (84) 
25 (16) 

0.19 

In receipt of benefits (n(%)) 
Yes 
No 

 
22 (40) 
33 (60) 

 
60 (39) 
92 (61) 

0.95 
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Appendix J Focus group participant information 
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Appendix K Focus group protocol
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Appendix L Focus group Ice breaker
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Appendix M Focus group demographic 

questionnaire 
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Appendix N Focus group question route 
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Appendix O Focus group analysis coding frame
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