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Abstract

Objective: To compare trends in the consumption of key foods over 10 years in the
most deprived and least deprived quarters in north Glasgow, Scotland as defined by
the Carstairs deprivation index for their postcode of domicile.

Design: Four random, cross-sectional, age- and gender-stratified population surveys
carried out in 1986, 1989, 1992 and 1995. After assigning a deprivation score, food-
frequency questionnaires from 2883 men and 3127 women were examined for
compliance with dietary targets, examining trends by gender and within the most and
least deprived quarters of the population.

Setting: North Glasgow, Scotland.

Subjects: Over 600 men and 600 women (aged 25—64 years) in each of the four survey
years who completed a lifestyle questionnaire including a food frequency section.
Results: Increasing trends in the reported consumption of fruit and vegetables and oil-
rich fish were observed over the 10-year period. However, the trend to increased fruit
and vegetable consumption in the most deprived groups was not significant, and in
1995 only 8% of men and 12% of women in this group claimed consumption of these
foods 4 or more times a day. In general, a higher percentage of those in the least
deprived group met the targets for the key foods.

Conclusions: Trends to increasing consumption of fruit and vegetables and fish were
in the right direction, but the targets for consumption of certain key foods were met
by a minority of the population. The progress towards the target for fruit and
vegetables showed widening social gradients with time.
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It is easier to make recommendations about what the
public should be eating than to measure and monitor over
time what is being eaten. The ongoing English and Scottish
Health Surveys"? were introduced in the 1990s to measure
lifestyles and coronary risk factors in the general
population, but the nutritional information that they
record is rather scanty and difficult to relate to nutritional
targets. These surveys were preceded, and to some extent
inspired, by the Scottish Heart Health Study® and the
Scottish MONICA (Monitoring Trends and Determinants in
Cardiovascular Disease)® Project surveys, which labor-
iously incorporated a detailed food-frequency question-
naire (FFQ) modelled on that developed for the Caerphilly
Study”.

The Scottish Heart Health Study was cross-sectional and
conducted in 1984—87. Nutritional analyses are published
and have been related to dietary recommendations®.
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The then Scottish diet was shown to be low in fruit and
vegetables and to show a geographical pattern largely
related to patterns of social deprivation. Diet was generally
poor but worse in men than in women, worse in the west
of Scotland, among manual workers, and in smokers.
This survey was not repeated as such, although the FFQ
was re-administered on one occasion by post.
Contemporaneously with the Scottish Heart Health
Study, part of the west of Scotland identified for its very
high rates of coronary heart disease mortality, north
Glasgow, was chosen for participation in the World Health
Organization (WHO) MONICA Project. This monitored
coronary disease and risk factors over 10 years. Dietary
monitoring, which is difficult and expensive, was not an
obligatory component of the WHO MONICA Project.
However, the FFQ used in the Scottish Heart Health Study,
updated as necessary for specific new items, was
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administered in all four of its independent random
population surveys in 1986, 1989, 1992 and 1995. It thus
provided a unique source of data on population change in
dietary behaviour by age and gender.

North Glasgow, chosen for its high coronary mortality,
is not typical of Scotland as a whole. However, it does
typify the challenge posed for health promotion and
disease prevention in securing change in a post-industrial
urban centre. Although professional and managerial
groups are under-represented in its social mix, which is
biased towards manual occupations and deprivation,
there is still a strong social gradient within the population
in lifestyles and risk factors and in susceptibility to disease.
It is therefore appropriate to examine the recorded dietary
changes occurring in the population of north Glasgow
over the decade 1986-1995 (during which it had the
highest coronary disease rates of 38 WHO MONICA
Project populations, but in which these rates began to
decline), analysing these changes overall, but also by
socio-economic status, against current nutritional rec-
ommendations for the population.

Among a number of social indicators that can be used
are occupational social class, education and house
ownership. Each has some disadvantages, such as how
to code long-term unemployment, or lack of gradation.
The Carstairs and Morris deprivation index’, used here, as
updated by McLoone for the 1991 census®, is assigned by
postcode sector of residence and is derived from four
decennial census variables.

During the last decade there has been an increasing
tendency for nutrition experts to translate nutritional
guidelines and recommendations in terms of foods rather
than nutrients. Hence a UK report on diet and
cardiovascular disease’ gave an illustrative example of
the average quantities of different foods that would need
to be eaten to achieve the nutritional guidelines given in
the same report. Similarly, the Scottish Diet report'® and
the later Scottish Diet Action Plan'' set targets for the
consumption of certain foods such as fruit and vegetables
and bread that would have to be met to achieve the
nutrient targets for a healthy diet. The lower limit
population goal of 400g for fruit and vegetables set by
WHO'? was translated into 5-a-day of fruit, vegetables and
fruit juice (but not potatoes) and has been discussed by
Williams'?.

It is now established that those from the lower socio-
economic groups continue to have a poorer diet in terms
of vitamins and minerals'*, fruit and vegetable consump-
tion'>~17 and overall quality®. The Scottish Health Survey?
also showed that the consumption of healthy foods was
more prevalent among informants in social classes I and II
than in classes IV and V. However, there are few data on
the trends in diet and food consumption in different socio-
economic groups. Although a recent National Food
Survey'® showed trends in different income groups over
the last 50 years, the food groups used cannot be directly
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related to the targeted foods of the Scottish Diet Action
Plan.

It is thus appropriate to look at the trends in food
consumption for this north Glasgow population as it
represents a group where improvements in diet are
urgently required. An FFQ was incorporated into a general
health and lifestyle questionnaire and used to monitor the
diet at four stages from 1986 to 1995. Results from the first
two dietary surveys of the MONICA study in this area'?
showed little evidence of improvement in the diet from
1986 to 1989, but demonstrated the better quality of the
diet amongst those who had received further education. In
evaluating the dietary information from the four survey
years it seemed appropriate to look at and compare the
trends in food consumption in quarters according to the
Carstairs and Morris deprivation score.

Although there are difficulties implicit in calculating the
nutrient intakes of subjects from the FFQ, it is a useful tool
to look at habitual intakes of a range of foods (the
questionnaire has been subject to several validation
studies?® %2, so the authors are confident that it is a valid
tooD). It is the observed trends in the consumption of key
foods that this paper seeks to address.

Methods

Subjects

The sample comprised those who participated in the
MONICA risk factor surveys and completed the food
frequency and lifestyle questionnaires. Surveys were
carried out in 1986, 1989, 1992 and 1995 using a two-
stage sampling method. In each year, a random sample of
30 general practitioners (GPs) was selected from the list of
GPs (~200) in north Glasgow. From this a random sample
of men and women aged 25-64 years was chosen,
stratified by gender and 10-year age group. The target was
200 in each age—gender group. These individuals were
sent a questionnaire and an invitation to attend a clinic for
examination.

Subjects attended the screening clinic and gave consent
to a range of measurements. The personal health record,
which contained sections on personal details, medical
history, a smoking questionnaire and an FFQ****** was
checked by the clinic nurse.

Analysis

The percentage of men and women, those in the different
age groups, non-smokers (including ex-smokers) and
current smokers, and those in the Carstairs deprivation
categories (DEPCAT) were calculated for each of the
survey years.

The FFQ asked subjects about weekly (number of days
each week, once a month, rarely or never) consumption of
over 65 different foods and drinks. The percentage of
subjects eating a food was calculated for all of the foods for
which a consistent definition had been maintained over
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the four surveys. Foods such as shellfish, tomatoes, and
various snack and confectionery items were excluded, as
these were additions to the 1992 and 1995 FFQs. Where
foods were grouped to give a total consumption frequency
for a group such as fruit and vegetables or breakfast
cereals, weekly frequencies were added (using 0.5 for the
‘less than once a week but at least monthly’ category)
together. In addition to frequency of bread consumption,
subjects were asked what type of bread they ate (white,
brown, wholemeal, rolls) and also to specify the size of
slice or roll (thick, medium or thin for slice) eaten for the
different types. To calculate weight of bread eaten, the
frequency of consumption was multiplied by a standard
portion weight for the size. To compare intakes with
national targets, a frequency equivalent to the target
frequency was assigned (Table 1). The target of 4 or more
times a day for fruit and vegetables takes into account that
the range of these foods is limited in the FFQ and probably
underestimates the true amount. The target of 154g of
bread daily with 50% or more from wholemeal or brown
bread was devised to complement the dietary target of
increasing bread consumption (from 106 to 154 g) mainly
using wholemeal and brown breads'!. Proportions were
compared using the chi-square test with a test for linear-
by-linear association. The percentages of subjects achiev-
ing the targets are presented after standardising for age.
Socio-economic group was derived for the postcode
using the Carstairs and Morris deprivation score’ as
updated by McLoone® using 1991 census data. In this study
the postcodes were ranked in the order of the score. The
population aged 25-64 years for each postcode sector was
obtained from the small area statistics from the 1991
census, and the total study population was divided into
quarters (socio-economic quarters) according to the
updated Carstairs and Morris score rankings (Q1 is the
least deprived quarter and Q4 the most deprived). These
quarters were directly calculated from the continuous
Carstairs scores rather than the seven Carstairs categories
(which divide the Scottish population into seven groups of
similar number®) and have been used in a previous study
as an effective divisor for socio-economic group®*. The
percentage of men and women meeting the targets in Q1
and Q4 are presented for each survey year and for all
years. Logistic regression was used to test for trends over
time and to test for any difference in trends between Q1
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and Q4. Exclusion of implausible results was carried out
by converting the food frequency data to give an estimate
of energy intake>'” and discounting those questionnaires
that gave energy intake of <2.5MJ or >25M]J.

Results

In total, 2883 men and 3127 women completed lifestyle
and food-frequency questionnaires across the four survey
years but within this number not all questionnaires were
valid for every question due to some omissions. The
exclusion criteria of <2.5MJ and > 25 M]J resulted in a loss
of 6% of questionnaires, but the results obtained were
similar with and without the exclusion. Table 2 gives the
results after the exclusion criteria were applied.

There were similar percentages of men and women in
each of the four survey years. The proportion of non-
smokers was slightly higher in the more recent surveys
and among women. Approximately 40% of the sample was
classified into the most deprived DEPCAT score, 7. The
most deprived quarter of the Glasgow MONICA popu-
lation comprised 55% of those in DEPCAT 7, while the
least deprived quarter contained those from DEPCAT 2, 3
and 4 and about a quarter of those in DEPCAT 5.

Table 3 shows the percentage of men and women
achieving the target consumption of the key foods for each
of the survey years. Significant linear-by-linear associ-
ations were seen for total fruit and vegetables and oil-rich
fish, indicating a trend to increase with the year of survey.
Almost half the women in 1995 claimed consumption of
oil-rich fish but only 42% of men. In all years a higher
percentage of women than men met the target for fruit and
vegetables (20% vs. 12% in 1995).

When the most deprived and least deprived quarters
were compared, the ‘all years’ frequency (see Fig. 1)
showed a higher proportion of subjects in the least
deprived quarter consuming bread with at least 50%
wholemeal or brown bread, total fruit and vegetables,
breakfast cereals, and oil-rich fish (women only). The
percentage of men and women consuming the target for
bread consumption was less than 5% in the most deprived
quartile.

Closer examination of the trends in food consumption
showed that the overall trends were not seen in certain
groups (Fig. 1). For combined fruit and vegetable

Table 1 Food/food groups for which targets are set for the year 2005 and equivalent frequencies from the

food-frequency questionnaire

Food group

Scottish Diet Action Target

Target frequency of consumption

Breakfast cereals 34gday "

Bread 154 g day™' mainly from wholemeal or brown
Fruit and vegetables >400g day '

Qily fish 88g week '

=6 times a week

=154 g daily (=50% wholemeal or brown)*
=4 times a day, i.e. 28 times per weekt
once a week

* Calculated using type of bread and average portion sizes for thick, medium and thin sliced bread.
1 Four times a day was used rather than five to allow for fact that the range of fruits and vegetables was limited in the food-frequency

questionnaire and probably underestimates the true amount.
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Table 2 Number (percentage of subjectst) in each survey by
gender, smoking habit and Carstairs deprivation score (DEPCAT)

Year of survey

Grouping n 1986 1989 1992 1995
All 5624 1246 1377 1297 1704
By gender
Men 2694 645 (52) 645 (47) 610 (47) 794 (47)
Women 2930 601 (48) 732 (53) 687 (53) 910 (53)
By gender/smoking habit
Men
Smokers 1462 375 (59) 317 (50) 298 (50) 363 (46)
Non-smokers 1364 261 (41) 311 (50) 298 (50) 422 (54)
Women
Smokers 1413 302 (51) 335 (48) 288 (44) 371 (41)
Non-smokers 1636 296 (49) 368 (52) 360 (56) 531 (59)
By DEPCAT
Men
Least deprived 9 2 (<) 6 (1) 1(<1) 0
DEPCAT 2 131 20 (3) 37 (6) 40 (7) 34 (4)
DEPCAT 3 82 30 (5) 8 (1) 12 (2) 32 (4)
DEPCAT 4 435 94 (15) 142 (22) 69 (11) 127 (16)
DEPCAT 5 214 52 (8) 58 (9) 43 (7) 61 (8)
DEPCAT 6 705 144 (22) 155 (24) 180 (30) 226 (28)
Most deprived 1118 300 (47) 239 (37) 265 (43) 314 (40)
Women
Least deprived 10 4 (1) 6 (1) 0 0
DEPCAT 2 143 21 (4) 36 (5) 38 (6) 48 (5)
DEPCAT 3 93 27 (5) 5(1) 18 (3) 43 (5)
DEPCAT 4 451 90 (15) 127 (17) 89 (13) 145(16)
DEPCAT 5 256 34 (6) 87 (12) 45 (7) 90 (10)
DEPCAT 6 748 123 (21) 184 (25) 194 (28) 247 (27)
Most deprived 1226 300 (50) 286 (39) 303 (44) 337 (37)

1 Percentages were rounded to whole numbers and may not always add
up to 100%.

consumption, the most deprived quarter showed no
trend to increasing consumption such that, in 1995, 17%
of men and 29% of women in the least deprived but only
8% of men and 12% of women in the most deprived
quarter met the Scottish Diet Action Plan target. In 1986
only 6—10% of people met the target, but there were no
significant differences between the least and most
deprived groups.

WL Wrieden et al.

Discussion

The population of north Glasgow represents the ‘worse-
case scenario’ for Scotland given what is already known
about diet, deprivation and disease. Smoking is another
risk factor in the development of cardiovascular disease
and the percentage of smokers in the sample, although
showing a trend to decrease, was still higher (over 40%)
than in the general Scottish population (35%)*%° in
1995. Micronutrient intakes and fruit and vegetable
intakes are known to be lower in smokers*®?’
compared with non-smokers, but the percentage of
smokers is also known to be higher in those from a
more deprived background®. However, standardisation
for smoking did not eliminate the effect of social status
on the results presented here, so results are presented
age-standardised only.

The Scottish Health Survey of 19982 reported that 60% of
adults in social class I ate fruit once or more per day,
compared with only 34% of adults in social class V. In
social class I, 82% ate oil-rich fish more than once a month
compared with 52% in social class V. Wholemeal bread
consumption decreased from 21 to 6% from social class I
to V. Similar differences are seen in the successive National
Food Surveys when comparing the higher- with the lower-
income groups®®®’. Anderson and Hunt® classified a
community sample of people in their mid-30s from the
Glasgow area into ‘healthy’ and ‘less healthy’ eaters. They
found a significantly higher proportion of healthy eaters
amongst women, non-manual workers, those with an
income greater than £160 per week, those who left school
with qualifications and those who owned their houses.
The Carstairs deprivation index is based on postcode areas
defined by male unemployment, car ownership, over-
crowding and low social class®, factors which are
undoubtedly linked with low income, educational
attainment and poor housing. Although the percentage
of subjects from the least deprived and most deprived
deprivation category may vary slightly from year to year
(Table 2), the method of using least deprived and most

Table 3 Percentage of men and women achieving targets in MONICA (Monitoring Trends and Determinants in
Cardiovascular Disease) survey years (age-standardised)

% of subjects
Target frequency

Food (weekly except bread) 1986 1989 1992 1995 All
Men

Total fruit and vegetables 28 or more 7 7 11 12 9
Wholemeal + brown bread =50% of bread eaten =154 g daily 7 9 10 9 9
Total breakfast cereals 6 or more 24 27 27 29* 28
Oil-rich fish once or more 29 33 43 41> 38
Women

Total fruit and vegetables 28 or more 10 15 16 20" 16
Wholemeal + brown bread =50% of bread eaten =154 g daily 8 6 8 9* 8
Total breakfast cereals 6 or more 27 30 30 32* 30
Oil-rich fish once or more 33 42 51 47 44

Significant trend: ***, P < 0.001; **, P < 0.01; *, P < 0.05.
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Fig. 1 Mean percentage (and 95% confidence interval (Cl)) of men and women consuming action targets: comparison of least deprived
and most deprived quarters. Trends over time and differences between Carstairs quarters calculated using logistic regression: NS, not
significant; *, P < 0.05; **, P < 0.01; ***, P < 0.001
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deprived quarters as opposed to the actual DEPCAT scores
means that equal proportions can be compared across the
years. These quarters have been derived from continuous
Carstairs scores rather than the actual DEPCAT scores.
Using this measure of social deprivation the data
presented in this paper show that the dietary differences
seen in the general population are seen in a sample which
is skewed towards the lower end of the deprivation scale.

There has been little work looking at trends towards
dietary or food targets, although some authors have
compared results from cross-sectional studies with targets.
For example, Bolton-Smith® compared the diets of the
middle-aged men and women in the Scottish Heart Health
Survey with the WHO' recommendations for fruit and
vegetables (400 g day ™) and found that only 7.9% of non-
manual and 4.9% of manual women and 4.8% of non-
manual and 3.2% of manual men met the target. The
MONICA survey data presented here for the same year
(1986) show little difference between the least deprived
men and women (9.0 and 9.7%), and although the most
deprived men and women had lower percentages (5.8 and
7.4%, respectively) meeting the target, the differences
were not significant. However, in subsequent years the
differences were significant, emphasising the increase in
the percentage of the least deprived meeting the targets
but little change in the most deprived. Despite this there
was no significant difference in trends (Fig. 1) using a
logistic regression test, but this should not distract from the
fact that there were obvious differences in fruit and
vegetable consumption in 1995 that were not apparent in
1986. This perhaps shows that health promotion messages
are being taken up and put into practice by the least
deprived sector but not by the most deprived. In 1995, 29%
of the least deprived women claimed consumption of 4 or
more portions of fruit and vegetables per day compared
with only 12% of the most deprived women studied.

The characteristics of those complying with the 400 g
day ™! guideline have been studied'® using data from the
Dietary and Nutritional Survey of British Adults'* carried
out in 1986-1987. In general, a considerably higher
number of compliers (approximately 40%) was found in
the overall UK sample than in the north Glasgow sample,
but the former used weighed intakes rather than an FFQ
and was thus more able to quantify the amounts and types
of foods eaten. However, they did note the fact that only
one-third of those sampled in the north of England and
Scotland were compliers and that the compliers were more
likely to be in the non-manual social classes. Higher
consumption of wholemeal breads, high-fibre cereals and
fish/shellfish was seen amongst the compliers, suggesting
the trend seen here to increase fruit and vegetable
consumption might go hand in hand with a trend to
increase these other foods for which targets have been set.
However, the information presented in Table 3 and Fig. 1
shows no trend to increase breakfast cereals or brown/
wholemeal bread although the socio-economic differences

https://doi.org/10.1079/PHN2004636 Published online by Cambridge University Press

WL Wrieden et al.

are apparent. Nevertheless, given the increase in fruit and
vegetable consumption that has occurred in more affluent
sectors of society, it is possible with an increased focus on
the promotion of bread and cereal consumption that a
similar increase in these foods could be brought about. It
must not be forgotten that there is a history of mixed
messages about these foods and they are still perceived as
fattening by some or cheap and filling by others. There is
likely to be more resistance to increasing these foods in the
diet and innovative ways are needed to increase both these
and fruit and vegetables, particularly in the diets of the
most vulnerable in Scotland.

A trend to increasing consumption of oily fish was seen
in both the least and most deprived quarters, with an
overall change from around 30% in 1986 to 42—47% eating
this food once a week in 1995. However, it is likely that this
increase is mainly due to the consumption of canned tuna.
This may be preferable to consumption of other more fatty
protein sources but is unlikely to provide the beneficial
effects of n—3 fatty acids as these are considerably
depleted in canned tuna compared with other oily fish®'.

The comparison of the percentage of men and women
meeting the Scottish Diet Action targets for fruit and
vegetables, bread and breakfast cereals and oily fish
confirmed previous reports that the least deprived are
more likely to achieve the targets. Over the 10-year period
of the MONICA population surveys in north Glasgow a
trend to increasing consumption of fruit and vegetables
and oily fish was seen, but the percentage meeting targets
for breakfast cereal and wholemeal/brown bread con-
sumption showed little change. There was evidence that
fruit and vegetable consumption remained static in the
most deprived quarter, the group where coronary events
are approximately twofold higher than in the least
deprived group®*. This is despite the fact that the Good-
hearted Glasgow project was started about this time. This
was a heart disease prevention intervention that targeted
men and women in Glasgow aged 20-060 years and ran
from 1985 to the early nineties. Over 60000 people
participated. All were offered the Beating Heart Disease
booklet (developed by the Health Education Authority
and supported by the Health Education Board for Scotland
(HEBS)) that contained healthy eating information. They
also received other nutritional leaflets developed by
HEBS. Cholesterol was measured in all participants
except for the few who refused consent. They were
given a diet sheet, the content of which depended on their
cholesterol level.

Thus the need to find mechanisms to improve the diet in
areas of deprivation should still be a priority. The reasons
for poor diet are multi-factorial and may include limited
access to affordable food items, and limited disposable
income, cooking facilities and cooking skills, combined
with family preferences and misconceptions about current
dietary guidelines. A study by the low-income project
group has shown that income support payments are not
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enough to cover a basic healthy diet*®. In addition, a
number of studies®® suggest that, as well as personal social
disadvantage (e.g. socio-economic status), poor neigh-
bourhoods provide fewer opportunities for health-
promoting activities than more affluent communities.
They also imply that changes in health behaviours can be
facilitated by health-promoting activities at community
level such as interventions to improve food skills.

The Scottish Diet Action Plan dietary targets, reinforced
in the document Towards a Healthier Scotlands/‘, are for
the year 2005. It is publicly acknowledged that: ‘Next to
smoking, our diet is the single and most significant cause
of our poor health, contributing to a range of serious
illnesses, which includes coronary heart disease, certain
cancers, strokes osteoporosis and diabetes. The poor diet
of deprived communities is a major reason why they
experience such poor health’ (pp. 20-21D).

The findings of this study suggest that these targets are
unlikely to be met by 2005. Progress on the implemen-
tation of the Action Plan and nutritional guidelines has
been slow to date, but with the formation of the Food
Standards Agency and appointment of a Scottish Food and
Health Coordinator, it is hoped that faster progress will be
made.

The recently published policy document Improving
Health in Scotland — The Challenge®® continues to support
implementation of the Scottish Diet Action Plan and sets a
strategic plan to do so. An integrated programme of
communication and public education was launched in
January 2003, following the appointment of a food and
health co-ordinator. An Expert Panel on School Meals has
recently completed its work to provide guidelines on the
provision and presentation of school meals®®, and
recommendations to monitor food consumption between
2003 and 2010 are in place.
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