esity Facts

The Furopean Journal of Obesity

Original Article

Obes Facts 2009;3:157-165
DOI: 10.1159/000219819

Published online: June 5, 2009

Tracking of Dietary Intake and Factors Associated with
Dietary Change from Early Adolescence to Adulthood:

The ASH30 Study

Amelia A. Lake?
John C. Mathers®

Ashley J. Adamson?®

#Human Nutrition Research Centre, Institute of Health and Society,

Angela M. Craigie®

Andrew J. Rugg-Gunn?®

P Human Nutrition Research Centre, Institute for Ageing and Health, Newcastle University, Newcastle upon Tyne, UK

Key Words
Food intake - Adolescence - Adulthood - Tracking -
Factors associated with change

Summary

Objective: This paper describes the tracking of food in-
take from adolescence to adulthood according to loca-
tion as an adult (at the time of the follow-up study) and
gender. Additionally this paper explores factors asso-
ciated with change in food intake. Method: Two 3-day
food diaries, demographic and socio-economic infor-
mation were collected in 1980 and 2000 from the same
198 participants (81 male, 117 female). Foods consumed
were assigned to the five categories in The Balance of
Good Health (BGH) food model. The tracking of food in-
take was assessed using Pearson correlation analyses. In
2000 two questionnaires were completed. Demographic
and key attributional factors, derived from closed and
open-ended responses to the questionnaire, were com-
pared with measured change using regression analysis.
Results: There was significant tracking of intake by food
group from adolescence to adulthood according to loca-
tion as an adult and gender. Eight combinations of de-
scriptive variables and questionnaire factors were asso-
ciated with change in intake of four of the five BGH food
groups. Conclusion: Between adolescence and adult-
hood, dietary tracking is influenced by variables includ-
ing gender and location. Attributions for change in food
intake were associated with measured changes in food
intake. In order to support healthier eating habits, it is
important to be aware of factors contributing to changes
in food intake, such as parental influences and perceived
influences of time and work.

Introduction

Obesity in young people is of great concern; it is difficult to
treat, and there is a high risk of persistence into adulthood
[1]. In addition to body mass index (BMI) [2], risk factors for
poor health such as unhealthy food intake [3] and sedentary
behaviour [4, 5] ‘track’ into adulthood. Tracking is defined as
the ‘preservation of relative position’ [6]. Obese adolescents
are likely to have poorer health and reduced life expectancy
through increased risk of associated disease [7]. Prevention
of obesity in young people is a high priority [8]. During the
period of transition from adolescence to adulthood, individu-
als experience growing independence from parents [9], form
their own eating habits, move from school into employment
or further education [10], and shape their identity, values, be-
liefs and morals [11]. These processes contribute to their food
choices and may precipitate or reinforce behaviour changes.
Numerous factors influence the complex process of dietary
change from adolescence to adulthood [12]. These factors
include demographic, economic, socio-cultural and health
factors. There are known variations in UK dietary intake by
socio-economic status [13], geographical location [14, 15],
gender [13], and attitudes and beliefs [16]. Less is known
about individual’s attributions and perceptions for their di-
etary intake or dietary change — a unique focus of this paper
and study.

Previous studies have reported the tracking of diet from
early adolescence to adulthood, but the methods (including
time for follow-up) and analyses used have been inconsis-
tent. The Amsterdam Growth and Health Longitudinal Study
measured the dietary intake (nutrients and food groups) of
200 male and female subjects at 8 time points over 24 years
between ages 13 and 36 years [17]. They reported that from
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adolescence to adulthood there were low to moderate trends
for tracking of dietary intake and suggested that whilst diet
stabilises with increasing age it does not stabilise during ado-
lescence. Similarly, the Penn State Young Women’s Health
study of 81 females who were followed from age 12 to 18 years
found that dietary patterns did not remain stable through ado-
lescence [18]. Between age 15 and 22 years the Young Hearts
Study in Northern Ireland [19] found that tracking of energy
(MJ/day) and nutrient intakes (expressed per MJ/day) was
only poor to fair (all k¥ < 0.25). Over a shorter time period,
Kelder et al. [20] found that from 10-11 years to 16-17 years,
healthy food choices tracked in 2,376 children in the USA.
While the authors acknowledged measurement issues in this
sample, their results regarding tracking of food choices, smok-
ing, and physical activity are interesting.

The ASH30 Study aimed to explore both tracking of and
change in food intake from adolescence to adulthood and to
determine what factors influenced the change or continuity of
dietary behaviour. The analyses presented here seek to de-
scribe the tracking of food intake according to location as an
adult (at the time of the follow-up study) and gender and to
explore factors influencing dietary change.

Participants and Methods

Participants and Dietary Surveys

Pupils aged 11-12 years (n = 784) attending seven middle schools in
Northumberland, North East England, were invited to take part in a
dietary study. Of those invited to participate 466 volunteered and 405
completed all aspects of the study (51.7% of those invited) [21]. Between
1997 and 2000 a range of methods were used to contact the 405 origi-
nal participants: sending letters from the Medical Research Unit of the
Office of National Statistics (ONS) to those who had been located, or-
ganising reunion parties, placing articles in local media, and by ‘word of
mouth’ [3]. The result was that 298 of the original cases were retraced in
the UK. Of these, 208 consented to take part in a subsequent study in
2000/2001, and 198 completed all aspects of the study when aged 32-33
years in 2000 [3].

Two 3-day food diaries were collected at both time points (20 years
apart); foods consumed at both time points were assigned to one of the
five food groups from The Balance of Good Health (BGH) food guide
[22] (this has now been replaced by new guidance [23], but the propor-
tions remain unchanged) and expressed as a percentage contribution to
total food weight according to specifications made by Gatenby et al. [24].
The BGH model, developed in 1994 as a nationally recognisable and au-
thoritative food guide to be used in health promotion, recommends that a
balanced diet should consist of approximately 33% fruit and vegetables,
33% bread, other cereals and potatoes, 15% milk and dairy products,
12% meat, fish and alternatives, and 8% foods containing fat and/or sugar
[24]. Using this novel method of dietary analysis allowed the data to be
compared with national dietary guidelines and was useful in providing
feedback to the participants (data not presented in this paper).

Questionnaire data were not collected in 1980, but in 2000 two self-
completion questionnaires were used to obtain the individual’s percep-
tions of and their attributions for dietary change and change in eating
habits and food choice between adolescence to adulthood [12]. Two inde-
pendent qualitative analyses of the open-ended questionnaire responses
were carried out to derive the dominant themes using content analysis
[25] with QSR N5 NUD*IST.
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Socio-Economic Information

Demographic information was derived from the questionnaire. To com-
pare socio-economic status at both time points, the 1970 Registrar Gen-
eral’s [26] definitions were used, based on the head of household occupa-
tions in 1980 [21] and 2000. Socio-economic status was divided into four
groups: group 1, (high), group 2, (middle), group 3 (low), group 4 (unclas-
sifiable: retired, unemployed and unknown).

Analysis
Analyses of quantitative data were carried out using SPSS 15.0. All
quantitative data were checked for normality, and all data used were
normally distributed. The validity of the food intake data was tested
for low energy reporting [27], and all 198 participants were included in
the analysis. Dietary change was expressed as the difference in percent-
age contribution made by each BGH food group to total weight of food
eaten comparing 2000 with 1980 (2000-1980). Changes in dietary intake
of participants were compared using t-tests (significance p < 0.05). The
tracking of percentage contribution to total food intake was assessed
using Pearson correlation analyses. Forward selection step-wise regres-
sion analysis was used to determine which demographic and question-
naire variables (attributions for change) were associated with change in
intake of each food group. Demographic variables used were: gender,
location in 2000, social group in 1980/2000, and social group mobility
between 1980 and 2000. The eight dominant themes emerging from the
questionnaire were: influence of partners, influence of parents, influ-
ence of children, awareness of nutrition and health, employment, time,
convenience, and finance [12].

Ethical approval was obtained from the UK Multi-Centre Research
Ethics Committee and from 50 Local Research Ethics Committees.

Results

Excluding the four respondents who did not complete all as-
pects of the 2000 study, the 198 respondents in the 2000 study
were compared with the 203 non-participants. Significantly
more female than male subjects participated in the 2000 study
(x* = 6.57; p = 0.010). Participants in the 2000 study were sig-
nificantly more likely to come from the highest and middle
social groups compared with the individuals who did not par-
ticipate in the 2000 study (x> = 12.59; p = 0.006). There were
no significant differences in percentage contribution made
by each of the BGH food groups to total food weight of food
consumed in 1980 between the 203 non-participants and the
198 participants in the 2000 study.

198 participants (81 male, 117 female) completed all as-
pects of the survey. The mean age of participants in 1980 was
11.6 £ 0.30 years (mean £ SD) and in 2000 was 32.5 £ 0.33
years. After 20 years, 70% (139) of the original survey par-
ticipants were still resident in Northumberland, 16 (8%) had
moved to nearby Tyne and Wear, and the remaining 43 (22%)
had moved to elsewhere in the UK (table 1). Outside North-
umberland and Tyne and Wear, the largest grouping of partic-
ipants was within London (n = 6). For the purpose of analysis
the participants from nearby Tyne and Wear have been com-
bined with the Northumberland residents to give a local sam-
ple population of 78%. In 2000 the majority (79%) were living
with their partner and/or children, and 4% were living with
their parents (table 1). The majority had experienced some
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Table 1. Location

.. Male Female Total
and living arrange-
ments of participants n % n % n %
in 2000 (n = 198)
Total 81 41 117 59 198 100
Living in Northumberland or Tyne and Wear 60 74 94 80 154 78
Living elsewhere in the UK 21 26 23 20 44 22
Living with anyone* 71 88 109 93 180 91
Living alone 10 12 8 7 18 9
Living with others** 2 3 0 0 2 1
Living with parents 5 6 3 3 8
Living with children and partner 38 47 66 56 104 53
Living with children only 2 3 9 8 11 6
Living with partner only 24 30 28 24 52 26
Living with parents and children 0 0 2 2 2 1
Living with parents and siblings 0 0 1 1 1 1
* Anyone includes parents, partners, children or other people.
**Qthers includes all others apart from parents, partners and children.
Table 2. Social group classification in 1980 i .
and 2000 accordingg top1970 classifications [26] Social group by 1970 classification
(n=198) 1 2 3 4
High Middle Low Unclassified
n % n % n % n %
1980 52 26 91 46 45 23 10 5
2000 86 43 73 37 32 16 7 4
;:olﬂ:s?;lsl(;gg lan d Location in 2000 Social group by 1970 classification
2000 (1970 classifica- 1 2 3 4
tions [26]) according High Middle Low Unclassified
to location in 2000
(n=198) n % n % n % n %
Social group 1980*
Northumberland and Tyne and Wear 39 25 68 44 39 25 8 5
Elsewhere 13 30 23 52 6 14 2 5
Social group 2000**
Northumberland Tyne and Wear 57 37 60 39 31 20 6 4
Elsewhere 29 66 13 30 1 2 1 2

*No significant difference between social group in 1980 and location in 2000.
“#*Significant difference between social group in 2000 and location in 2000 () = 14.41 p = 0.002).

change in social grouping: 43% moved up at least one social
group, and 22% moved down at least one social group, while
35% remained in the same social group [3]. Further details of
social groups in 1980 and 2000 are presented in table 2.

Table 3 illustrates the social groupings of individuals in
1980 and 2000 according to their location in 2000. More par-
ticipants in the high and middle groups in 1980 were living
elsewhere in the UK in 2000, compared with the low and un-
classified groups who remained in Northumberland and Tyne

Tracking and Factors Associated with Dietary
Change from Adolescence to Adulthood

and Wear in 2000. In 2000, 37% of these individuals who had
remained in Northumberland and Tyne and Wear were in the
highest social group, compared with 66% of the group who
had moved to elsewhere in the UK (table 3). In 2000 those
individuals who lived elsewhere had the highest proportion in
the high and middle groups, and only 1 individual in each of
the low and unclassified social groups (y* = 14.41; p = 0.002).
Table 4 illustrates the movement of social group accord-
ing to location in 2000. A higher proportion (27%) of those
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Table 4. Movement in social groups from 1980 and 2000 according to location in 2000 (n = 198)*

Location in 2000 Social groups movement
Stayed in same Moved up in Moved down in Total
group social group social group
n % n % n % n %
Northumberland and Tyne and Wear 52 34 61 40 41 27 154 78
Elsewhere 17 39 24 55 3 7 44 22
Total 69 35 85 43 44 22 198 100
*Significant difference between social group movement from 1980 to 2000 and location in 2000 (3> = 8.05 p = 0.018).
Table 5. Contribu- .. . B
tions (%) of BGH BGH food group Minimum Maximum Mean Standard error p value
food groups to total Bread other cereals and potatoes
food weight in 1980 1980 12.9 58.1 303 05
and 2000 (n = 198) 2000 1.7 46.6 29.7 0.5 0.349
Foods containing fat and/or sugar
1980 8.0 38.7 212 0.4
2000 0 39.5 124 0.4 0.01
Fruit and vegetables
1980 22 33.8 14.6 0.5
2000 39 53.9 25.2 0.8 0.01
Meat, fish and alternatives
1980 5.2 33.6 16.7 0.4
2000 42 372 17.0 0.5 0.494
Milk and dairy foods
1980 1.4 39.6 17.2 0.5
2000 0.4 473 15.6 0.6 0.031

*p value refers to the probability of difference between food intakes in 1980 and 2000.

who had remained in Northumberland and Tyne and Wear
had moved down in social group, compared with those who
moved to elsewhere in the UK (7%).

Intake and Changes in Food Group Intake from Early
Adolescence to Adulthood

Between 1980 and 2000 there was a large and significant in-
crease in intake of fruit and vegetables (10.6% units; p < 0.01)
(table 5) [3]. There were significant reductions in the mean
contribution to total food intake from foods containing fat
and/or sugar (8.8% units reduction; p < 0.01) and a much
smaller, but statistically significant, (1.6% units) fall in intake
of milk and dairy foods (p = 0.031). However, there were no
significant changes in the proportions of food derived from
bread, other cereals and potatoes as well as meat, fish and al-
ternatives BGH food groups.
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Tracking of Food Intake from Early Adolescence to
Adulthood

There was evidence of significant correlation between 1980
and 2000 [3] of intakes of bread, other cereals and potatoes
(p =0.002, r = 0.219), fruit and vegetables (p < 0.001, r = 0.256),
and meat, fish and alternatives (p = 0.026, r = 0.158) as a pro-
portion of total food intake. Intakes of milk and dairy foods
and foods containing fat and/or sugar as a proportion of total
food intake were not significantly correlated between 1980
and 2000. The findings of both tracking of intakes and the sig-
nificant difference in intake of fruit and vegetables indicate
that, although participants’ intake of these foods increased
significantly between 1980 and 2000, they tended to maintain
their position in the distribution of intakes, i.e. those that had
a higher or lower intake in 1980 relative to their peers main-
tained a higher or lower intake in 2000.
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Intake and Change in Food Group Intake from Early
Adolescence to Adulthood according to 2000 Location

Food Intake in 2000 according to Location

Individuals who remained in Northumberland and Tyne
and Wear 20 years after the original survey (78 %) had a sig-
nificantly higher intake of bread, other cereals and potatoes
(30.1 vs. 28.5%; p = 0.022) and significantly lower intakes
of milk and dairy foods (16.7 vs. 19.2%; p = 0.050) and fruit
and vegetables (24.0 vs. 29.6%; p = 0.002), than individu-
als who moved away to live elsewhere in the UK in 2000.
The difference between intakes of foods containing fat and/
or sugar in those who lived elsewhere (10.8% of total food
weight) compared with those still resident in Northumber-
land (12.8% of total food weight) approached significance
(p =0.059).

Change in Food Intake according to Location

In common with the participants still living in Northumber-
land / Tyne and Wear, those who had moved away had sig-
nificantly higher percentage contributions from fruit and
vegetables (p <0.001) and lower percentage contributions
from foods containing fat and/or sugar (p < 0.001). The 43
individuals who had moved elsewhere had a greater increase
in percentage contribution from fruit and vegetables (14.4%
compared with 9.5%) than those individuals who stayed in
Northumberland or Tyne and Wear (p = 0.010).

Tracking of Food Intake according to Location

For individuals still living in Northumberland and Tyne and
Wear in 2000, contributions to total intake from bread, other
cereals and potatoes, and fruit and vegetables in 1980 were
significantly correlated with those in 2000 (p = 0.004, r = 0.230
and p = 0.011, r = 0.203 respectively).

For individuals living elsewhere in 2000, the percentage
contribution to total intake from fruit and vegetables was
strongly correlated (p = 0.002 r = 0.455) between 1980 and
2000, and this correlation of intake was stronger than for
those individuals still living in Northumberland (r = 0.203).
Although 1980 intakes of fruit and vegetables were not sig-
nificantly different between those who remained and those
who subsequently moved away (14.5% of total food weight
‘Northumberland residents” and 15.2% of total food weight
‘elsewhere in the UK’), individuals who moved away had a
stronger correlation of intake in fruit and vegetables.

Food Intake and Changes in Food Group Intake from Early
Adolescence to Adulthood according to Gender

In 1980 intakes of all BGH food groups were similar for male
and female participants. However, in 2000 fruit and vegeta-
bles made a significantly larger contribution to food intake
among females (27.0% compared with 22.7% (p = 0.006) for

Tracking and Factors Associated with Dietary
Change from Adolescence to Adulthood

male subjects). Conversely, in 2000 female participants had a
significantly (p < 0.001) lower intake of meat, fish and alter-
natives than did male subjects (15.5 vs. 19.2%). While male
participants decreased significantly their intake of foods con-
taining fat and/or sugar (p < 0.001) and milk and dairy foods
(p = 0.003) in 2000 compared with 1980, their intakes of fruit
and vegetables and meat, fish and alternatives increased sig-
nificantly (p < 0.001 and p = 0.006, respectively). Similar to
male participants, over the 20 years of the study female par-
ticipants decreased their intake of foods containing fat and/or
sugar while increasing significantly their intake of fruit and
vegetables (both p < 0.001).

Tracking of Intake of Food Groups according to Gender

For male participants, the percentage contribution to total diet
from meat, fish and alternatives in 2000 was significantly cor-
related with that in 1980 (p = 0.008, r = 0.292). In other words,
although intakes of this food group by male participants were
higher on average in 2000 than in 1980, individual men tended
to retain their relative position within the distribution of in-
takes for male participants over the period of study. For fe-
males, intakes of fruit and vegetables (p = 0.002, r = 0.289)
and of bread, other cereals and potatoes (p = 0.004, r = 0.267)
were both correlated significantly between 1980 and 2000.
Whilst percentage contributions from fruit and vegetables
to total food intake increased significantly over the 20 years,
female participants tended to maintain their relative position
within the distribution of intakes for females.

Factors Associated with Changes in Dietary Intake

Although there was evidence of tracking of intake between
1980 and 2000, there was also evidence of considerable
changes in intakes for individual participants. Key attribu-
tional factors, derived from closed and open-ended responses
to the questionnaire, were associated with degree of change
in intake over the 20 years [12]. These included awareness
of nutritional messages, lack of time, employment, finance,
parental influence (positive or negative), and the influence
of partners (positive or negative) and/or children. We used
responses to the questionnaire in 2000 [12] together with de-
mographic and other characteristics of the study participants
to identify those factors associated with change in intake of
four BGH food groups between 1980 and 2000: fruit and veg-
etables, meat fish and alternatives, milk and dairy foods, and
bread, other cereals and potatoes. None of the factors which
we investigated were associated with change in intake of
foods containing fat and/or sugar. The regression equations
are given in table 6.

Moving away from the Northumberland / Tyne and Wear
area was significantly associated with a greater increase in
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fruit and vegetable intake in all four regression equations.
After controlling for location in 2000, those who felt their
parents to have had a positive influence on their change
in diet tended to make smaller increases in their intakes
of fruit and vegetables (equation 1, R* = 0.087), whereas
greater increases were experienced in those who cited an

increased awareness of nutrition and health (equation 2,
R? = 0.072), or who did not cite time as an explanation for
changes in their diet (equation 3, R* = 0.052). Independent
of location in 2000, social group in 2000 was a associated
with change in fruit and vegetable intake, with the largest
increases found in those with the highest social group in

Table 6. Factors
associated with

Regression equation 1 for factors associated with change in intake of fruit and vegetables (2000-1980)

change in BGH food
group intake*

Y =11.2=-4.6(2.0)A + 8.8(2.6)B + 4.0(1.7)C R?=0.087
Where:

Y = % Change in intake of fruit and vegetables (2000-1980)

A =1 if living in Northumberland in 2000 otherwise A =0 p=0.013
B = 1if perceived a negative parental influence otherwise B =0 p =0.003
C =1 if parents not cited otherwise C =0 p =0.003
Regression equation 2 for factors associated with change in intake of fruit and vegetables (2000-1980)

Y =168 =-4.6(1.6)A + -4.2(1.9)B R*=0.072
Where:

Y = % Change in intake of fruit and vegetables (2000-1980)

A =1 if awareness not cited otherwise A =0 p =0.005
B =1 if living in Northumberland in 2000 otherwise B =0 p =0.025
Regression equation 3 for factors associated with change in intake of fruit and vegetables (2000-1980)

Y =12.1=3.3(1.7)A +-4.87(1.9)B R?=0.052
Where:

Y = % Change in intake of fruit and vegetables (2000-1980)

A =11if time not cited otherwise A =0 p =0.049
B = 1if living in Northumberland in 2000 otherwise B =0 p=0.01
Regression equation 4 for factors associated with change in intake of fruit and vegetables (2000-1980)

Y =104 =-0.1(4.3)A + -3.1(4.3)B + -6.3(4.6)C + 3.6(1.7)D R?=0.060
Where:

Y = % Change in intake of fruit and vegetables (2000-1980)

A =1 if social group 2000 1 (highest) otherwise A=2or A =3 p=0.041
B =1 if social group 2000 2 (middle) otherwise B =0 p=0.041
C =1 if social group 2000 3 (lowest) otherwise C =0 p=0.041
D =1 if employment not cited otherwise D =0 p=0.033
Regression equation 5 for factors associated with change in intake of meat, fish and alternatives (2000-1980)

Y =03=32(1.1)A +-4.9(1.8)B +-1.4(1.2)C R?=10.083
Where:

Y = % Change in intake of meat, fish and alternatives (2000-1980)

A =1 male otherwise A =0 p =0.003
B =1if perceived a negative parental influence otherwise B = 0 p =0.027
C = 1if parents not cited otherwise C =0 p =0.027
Regression equation 6 for factors associated with change in intake of meat, fish and alternatives (2000-1980)

Y =-3.8=22(1.1)A +1.7(2.9)B + 0.1(2.9)C + 4.4(3.1)D + 3.0(1.1)E R*=0.098
Where:

Y = % Change in intake of meat, fish and alternatives (2000-1980)

A = 1if awareness not cited otherwise A =0 p =0.045
B =1 if social group 2000 1 (highest) otherwise B =0 p=0.051
C = 1if social group 2000 2 (middle) otherwise C = 0 p=0.051
D =1 if social group 2000 3 (lowest) otherwise D =0 p=0.051
E =1 if male otherwise E =0 p =0.006
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Table 6 continued on next page
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Table 6. Continued

Regression equation 7 for factors associated with change in intake of milk and dairy foods (2000-1980)

Y =-0.009 = -7.3(3.5)A +-2.5(3.4)B + 1.3(3.5)C + 4.42.9(1.5)D

Where:

R?=0.106

Y = % Change in intake of milk and dairy foods (2000-1980)

A =1 if social group 2000 1 (highest) otherwise A =0
B =1 if social group 2000 2 (middle) otherwise B =0
C =1 if social group 2000 3 (lowest) otherwise C =0

D = 1if partner not cited otherwise D =0

p <0.001
p <0.001
p <0.001
p =0.045

Regression equation 8 for factors associated with change in intake of bread, other cereals and potatoes (2000-1980)

Y =5.6=-29(1.6)A +-3.8(1.6)B + -3.2(2.4)C + -5.0(1.8)D + -3.5(1.8)E

Where:

R?=0.071

Y = % Change in intake of bread, other cereals and potatoes (2000-1980)

A =1if social group remained the same otherwise A =0
B =1 if social group moved upwards otherwise B =0
C = 1if perceived a negative influence of partner otherwise C =0

D = 1if partner not cited otherwise D =0

E = 1if perceived a negative influence of partner otherwise E = 0

p=0.030
p=0.030
p=0.041
p=0.041
p=0.041

*Standard errors of the regression co-efficient are shown in parentheses in the table.

2000 (equation 4, R? = 0.060). After controlling for social
group in 2000, those who cited employment as an indicator
of dietary change were less likely to increase their fruit and
vegetable intake.

Having controlled for gender, there were greater increases
in intake of meat, fish and alternatives in those who perceived
that their parents had a positive influence on their diet (equa-
tion 5, R? = 0.083). Equation 6 illustrates the influence of so-
cial group and not citing increased awareness of nutrition and
health as an explanatory factor for dietary change in intake of
meat, fish and alternatives (R? = 0.098).

Greater reductions in intakes of milk and dairy foods were
predicted by having been in the highest social group in 1980
and among those who cited their partners (regardless of di-
rection of influence) as having an influence on their dietary
intake (equation 7).

The final equation, equation 8, demonstrates the factors
associated with change in intake of bread, other cereals and
potatoes, with the greatest increases found in those who had
moved down in social group and those who reported that their
partner had a negative influence on their diet.

Discussion

Despite the major life changes that occur between early ad-
olescence and adulthood, we have found strong evidence of
tracking of food intake over this time. Additionally we have
identified demographic and attributional factors which are as-
sociated with dietary change over time. These findings empha-
sise the importance of establishing healthy dietary behaviours
in early adolescence.

Tracking and Factors Associated with Dietary
Change from Adolescence to Adulthood

Over the 20 years between the two surveys, the participants
in the ASH30 Study had made many life changes, as could
be anticipated; questionnaire responses indicated that daily
routines involved work, responsibility, children and partners,
that is a very different routine to that of an adolescent. 22%
had moved away from the locality and were now living else-
where in the UK. Only 4% remained resident with their par-
ents while the majority (79%) were living with their partner
and/or children. There were considerable changes in personal
circumstances; only 35% remained in the same social group,
most had changed social classification, 43% had moved up,
and 22% moved down. These changes reflect secular changes
across the UK where there has been a trend for increasing so-
cial group exemplified by more men and women in the profes-
sional and managerial occupations [28].

Our observed correlations of r = 0.256 (p < 0.001) for fruit
and vegetable intake from age 12 to 32 years are similar to the
Amsterdam Growth and Health Longitudinal Study which
found tracking coefficients of 0.33 (p < 0.001) and 0.27 (p <
0.001) for fruit and vegetable intake [29]. While this indicates
that relative fruit and vegetables intake of 12-year-olds is, to
some extent, predictive of relative intake in adulthood, our
further analyses of other influences on dietary change add an
interesting dimension to this discussion. For example, attribu-
tional factors as well as demographic factors were associated
with change in fruit and vegetable intake, e.g. the relationship
of participants’ location in 2000 with their perceived nutritional
awareness, direction of parental influence, their attribution of
time, and employment. Attributions and perceptions of dietary
change in relation to measured change in the ASH30 Study
have been described in more depth [12]. This work highlights
the value of using mixed methods in longitudinal studies [30].
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Moving away from the North East of England was associ-
ated with greater increases in intakes of fruit and vegetables,
as was being of a higher social grouping in 2000. Social group-
ing in 2000 was associated with change in intake of meat, fish
and alternatives, and of fruit and vegetables. Individuals in the
high social group had the greatest change while those in the
low social group had the smallest change in intake of fruit and
vegetables over the 20 years of the study. The Health Survey
for England shows a strong social group gradient in fruit and
vegetable consumption [15]. Moving to a higher social group
was associated with a decrease in consumption of bread, other
cereals and potatoes compared with those who stayed in the
same or who moved down social grouping. Individuals whose
social grouping decreased actually increased their intake of
this food group over the 20 years. The National Food Survey
[31] reported that consumers were purchasing cheaper types
of bread that was more readily available in 2000 compared
with 1975. Other cereal food consumption increased between
1975 and 2000, in particular cereal-based convenience foods
such as pizza, pasta, cereal snacks, frozen cakes, and pastries.
The relatively low cost of bread and increased purchasing of
convenience foods may explain the increase in this BGH food
group by those in the lower social groups

The most recent National Diet and Nutrition Survey [13]
reported that men and women in households receiving ben-
efits were less likely to consume some foods from the bread,
other cereals and potatoes BGH food group such as soft grain
bread, other bread (brown bread, bagels, continental breads),
whole grain and high fibre breakfast cereals. Individuals in the
lower social group may be relying on more traditional, and
possibly cheaper, sources from this food group, while those
in the higher social groups have moved on to fewer, more se-
lected or costly, or ‘healthier’ foods from this group.

It is perhaps unsurprising that gender was associated with
change in intake of meat, fish and alternatives and also milk
and dairy foods. Meat consumption has been described as a
marker of masculinity [32], and gender differences have been
observed in attitudes to meat [32, 33] and meat intakes [13].

Although adiposity has not been discussed in this paper,
BMI of respondents was recorded at both time points. In the
ASH30 Study relative BMI, as an index of adiposity, tracked
from adolescence to adulthood [2]. This is reflected in the sig-
nificant tracking of food intake described in this paper and
also in nutrient intake as described elsewhere [34].

The ASH30 Study is the first British study to assess lon-
gitudinal food intake between early adolescence and early
to mid-adulthood. However, in addition to its strengths, the
ASH30 Study has a number of limitations, including its rela-
tively small sample size, lack of ethnic diversity (the cohort
were largely a homogenous group of white individuals which
was representative of the area in which they lived in 1980),
and the fact that it was not designed as a longitudinal or
tracking survey hence the 20-year gap between the two data
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collection points (a recent study by this group has explored
tracking and change from age 11-12 to 17-18 years). Further,
the individuals who took part in the follow-up study in 2000
were generally of a higher social grouping with a higher pro-
portion of females than in the original 1980 study. Measuring
dietary change in food terms is a difficult task, and the BGH
model, a nationally accepted public health nutrition tool,
was chosen as the best available food model. The grouping
of foods using this model provides a picture of the diet as a
whole, but has the disadvantage that the broad nature of the
BGH food groups obscures potentially significant changes
in types of food consumed, e.g. a change from whole milk to
semi-skimmed milk, or replacement of sugar-rich, low-fibre
breakfast cereals with unsweetened whole-grain alternatives.
These limitations should be borne in mind when generalising
findings from the ASH30 Study to other populations.

Future Directions of the Research Field

Longitudinal studies have tended to focus on the changes
in individual behaviour. In the questionnaire responses the
ASH30 participants attributed their change in food intake to a
range of factors, including the change in availability and vari-
ety of foods over 20 years, their workplace food environment,
their home food environment, and changes in general aware-
ness of food and health. Little research exists on the broader
changes in our environment over time. As more emphasis is
placed on the environment and particularly the obesogenic
environment [35], our current research is being designed to
explore changes in individual dietary behaviour within an en-
vironmental context and specifically the food environment
[36]. Future research exploring the relationship between food
environment, food intake and adiposity requires a step-wise
approach [37] and carefully designed longitudinal studies.
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