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Abstract

Objective: To investigate differences between dietary habits in Glasgow and
those in the rest of Scotland and the role that socio-economic factors have in
explaining these.
Design: Data on age, sex, area deprivation, social class, educational qualifications,
economic activity, health board region, postcode sector area and informants’
usual intake of foods covering sugary foods, snacks, fibre, starch, meat, fish,
spreading fats, dairy products, salt, dietary supplements, fruit and vegetables were
available from the 1995, 1998 and 2003 Scottish Health Surveys. Multilevel logistic
regression was used to model the relationship between diet and living in Greater
Glasgow compared with elsewhere in Scotland, unadjusted and adjusted for
age, survey year and socio-economic factors, accounting for the clustering within
postcode sector area.
Setting: Scotland.
Subjects: Subjects comprised 11 075 male and 14 052 female respondents.
Results: Lower consumption of high-fibre bread and potatoes/pasta/rice (among
men and women), of cakes (men) and of cereals, meat, skimmed/semi-skimmed
milk and green vegetables (women) in Glasgow was explained by socio-economic
factors, as was higher consumption of non-diet soft drinks among women; lower
consumption of ice cream, bread, cereals, meat and green vegetables (men) and
high butter and salt consumption (women) in Greater Glasgow were not.
Conclusion: Associations between unhealthy eating and deprivation accounted
for much of the tendency of people in Glasgow to have poor diets. Policies are
needed to encourage improvements in diet in Glasgow and more effort is
required to reduce social inequalities in eating habits. Glasgow’s poor diet will
remain unless problems associated with poverty are tackled.
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As well as suffering relatively poor health, Scotland as a

whole has less favourable dietary habits than elsewhere

in the UK; for instance, fruit and vegetable consumption

is lower in Scotland than in England(1). Attempts to

explain Glasgow’s poor health record(2) have pointed to

the elevated rates of negative health-related behaviours

such as diet(3). Further to the concept of a ‘Scottish effect’

on poor health – that is, elevated levels of disease and

mortality over and above those expected from the profile

of other known risk factors such as smoking, alcohol

consumption and lack of physical activity(4,5) – the exis-

tence of a ‘Glasgow effect’ on poor health has been

proposed but remains unresolved(6). The socio-economic

composition of Glasgow differs from that of the rest of

Scotland as a whole. Although in terms of area-based

measures it contains wards at both ends of the depriva-

tion spectrum, the Glasgow area is the most economically

disadvantaged, with the highest proportions of wards in

the 10 % most deprived(2). In terms of individual socio-

economic status, high levels of illness and mortality in

Glasgow occur across all social classes but are especially

concentrated in the lower status groups(7). Whether poor

diet in Glasgow relative to elsewhere in the country can

be attributed to these socio-economic differences has not

been addressed.

Quality of diet is socially patterned, with consumption of

nutrient-rich diets high in whole grains, lean meats, fish,

low-fat dairy products and fresh fruit and vegetables asso-

ciated with higher socio-economic status and lower-quality,

energy-dense diets – including elements such as refined

grains and added fats – associated with deprivation(8). In a

systematic review of socio-economic differences in fruit and

vegetable consumption in Europe, a higher socio-economic

status (in terms of occupation and education) was found

to be associated with greater intake(9); this has been

demonstrated nationally in Scotland(10). Area deprivation

has been found to predict lower consumption of fruit and

vegetables even when individual socio-economic factors
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have been allowed for(11) and social class and education

have been shown to be independently associated with

quality of diet(12).

Regional comparisons of diet within Scotland have been

made previously in Scottish Health Survey reports(13–15) but

did not have a specific focus on the differences between

the Greater Glasgow area and the rest of the country. Sub-

country regional comparisons of diet have been conducted

elsewhere in Europe and North America(16,17). On a smaller

geographical scale, work investigating the role of locality

within an area indicates that neighbourhood/environment

plays a role in diet(18,19); contextual effects at the sub-city

area level should thus be considered.

The aims of the present work were to investigate

differences in diet between adults living in Glasgow and

the rest of Scotland and whether they can be explained by

socio-economic factors. Multilevel analysis was used to

account for the hierarchical data structure of individuals

within small areas.

Experimental methods

The Scottish Health Surveys 1995(15), 1998(14) and 2003(13)

were conducted to monitor health measures and health-

related lifestyles of the Scottish population living in pri-

vate households. The sample is described in detail in the

survey reports(13–15). Briefly, systematic selections of one-

third of postcode sectors stratified by region and level of

deprivation were made, letters were sent to random

samples of addresses and information on health-related

topics was collected from respondents by interviewers.

The response rates for the surveys were 81 %, 77 % and

67 % of all eligible households for the 1995, 1998 and

2003 surveys, respectively. Among other information data

were collected on diet and socio-economic factors, and

health board region and anonymized small area postcode

sectors (harmonized, facilitating consistency across all

three surveys) were recorded.

Glasgow geography

Generally, the Scottish Health Survey sampling strategy is

designed to be representative at a grouped health board

level but not at the individual health board level. How-

ever, Greater Glasgow – all three surveys preceded the

split in 2006 of NHS Argyll & Clyde Health Board into

NHS Highlands and NHS Greater Glasgow & Clyde – is

the exception to this(20), enabling reliable comparisons

between the Glasgow area and the rest of Scotland based

on the Scottish Health Survey samples. Residents in the

Greater Glasgow Health Board region made up 17 % of

those in the whole of Scotland.

Dietary measures

Two different modules of questions were used to assess

eating habits in the Scottish Health Surveys(1). One of

these used a modified version of the validated Dietary

Instrument of Nutrition Education questionnaire(21) to

assess informants’ usual intake of a wide range of foods

containing protein, carbohydrate, fat and fibre. The other,

used in the 2003 survey only, assessed fruit and vegetable

consumption, and was designed with the aim of provid-

ing sufficient detail to monitor the WHO-recommended

minimum ‘5-a-day’ policy on intake of 80 g portions of

fruit and vegetables(22,23). The items represented here cor-

respond with those reported in the most recent Scottish

Health Survey report(1).

Sugary foods and snacks

The sugary foods and snacks items considered were

consumption of: sweets or chocolate once per day or

more; biscuits once per day or more; cakes/scones/pas-

tries twice per week or more; ice cream once per week or

more; non-diet soft drinks once per day or more; and

crisps/other savoury snacks once per day or more.

Fibre- and starch-containing foods

Consumption of the following fibre-based and starchy

foods was analysed: at least 2–3 slices of any bread per

day; at least 2–3 slices of high-fibre bread per day;

breakfast cereals at least 5–6 times per week; high-fibre

cereal at least 5–6 times per week; potatoes/pasta/rice

5 times or more per week; and chips twice or more

per week.

Meat and fish

Meat was defined as beef, lamb or pork and consumption

was considered in terms of whether or not the respondent

said they usually ate meat more than twice per week.

Data were available from the surveys in 1995 and 2003.

Respondents were categorized according to whether or

not they said they ate meat products (e.g. pies, bridies,

burgers) two or more times per week. Data were again

available from the surveys in 1995 and 2003. Consump-

tion of poultry twice per week and white and oily fish

once per week or more was also analysed.

Spreading fats and dairy products

Aspects of dairy products analysed were use of butter on

bread and consumption of skimmed or semi-skimmed

milk.

Salt

Data on salt were considered in terms of whether or not

the respondent said they usually add salt to their food

(with or without tasting it first) at the table. Data were

available for all three surveys.

Dietary supplements

Respondents were asked whether they took dietary sup-

plements such as vitamins, fish oils and minerals.
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Fruit and vegetable consumption

In the 2003 survey, respondents were asked about the

total number of portions (one portion 5 80 g) of vege-

tables (fresh, frozen or canned), vegetables in composites

(e.g. vegetable curry), salads, pulses, fruit (fresh, frozen

or canned), dried fruit and fruit in composites (e.g. apple

pie) consumed in the 24 h preceding the interview(1).

Respondents were classified according to whether or not

they ate five or more portions of fruit and vegetables per

day; these data were available from the 2003 survey

only. In the 1995 and 1998 surveys respondents were

asked how often they usually ate cooked green vege-

tables such as peas, broccoli, cabbage, spinach, cauli-

flower and green beans(24); they were classified according

to whether or not they said they ate five or more portions

of cooked green vegetables per week. The analyses were

based on data from 1995 and 1998 health surveys only,

since 2003 data were not available in a comparable form.

Socio-economic factors

Four socio-economic measures were available and com-

patible for all three surveys: the (1991) area-based Carstairs

index of material deprivation(25), occupation-based social

class(26) of household chief income earner, educational

qualification attainment and economic activity.

The Carstairs index is created using four national census

data variables from the 1991 Great Britain census – namely,

car ownership, household overcrowding, low social class

and male unemployment – at the level of the postcode

sector (average population of about 5000). In the present

report, quintiles of the Carstairs index are used for the

presentation of distributions; however, the continuous

values were used in formal analyses. The possibility of

non-linear relationships between area deprivation and risk

factors/health outcomes was allowed for by the inclusion of

a quadratic deprivation term in models.

Use of the Registrar General’s social class of chief

income earner enables the capturing of the social

advantage of a household. When presenting data on the

composition of the sample, social class was considered in

its original six distinct groups, but for analyses it was

grouped into three: professional/intermediate, skilled

(manual/non-manual) and partly skilled/unskilled.

Respondents’ highest educational qualifications were

categorized as none, below degree level or degree/above

degree-level qualification. Degree-level qualifications

include first and higher university degrees and profes-

sional qualifications.

Individuals’ employment status was considered in four

groups: employed, unemployed, retired or economically

inactive.

Statistical methods

Baseline percentages and standard errors for demo-

graphic and dietary items were calculated by area

of residence – Glasgow and the rest of Scotland – with

statistical significance of the differences by area given by P

values from Pearson x2 tests. The extent to which differ-

ences in dietary measures between Glasgow and the rest of

Scotland are explained by the differential socio-economic

factors can be examined by comparing age- and survey

year-adjusted results with those also adjusted for socio-

economic factors. First, logistic regression was applied to

model the age- and survey year-adjusted relationship

between the outcome – for example, whether or not the

respondent usually adds salt to food at the table – and

the explanatory factor – living in Greater Glasgow Health

Board region compared with elsewhere in Scotland. Fully

adjusted analysis incorporated further adjustment by socio-

economic factors (Carstairs area deprivation index, social

class of household chief income earner, economic activity

and educational qualification) allowing assessment of the

effect of socio-economic factors on the relationship

between Greater Glasgow residence and the outcome. All

logistic regression models were fitted within a multilevel

framework to account for the data hierarchy of individuals

within postcode sector areas. This is appropriate since

the assumption of independence required for standard

regression modelling is violated by the correlation of out-

comes between individuals living in the same area.

Like most surveys, the Scottish Health Surveys were

unable to obtain information from an exactly representative

sample of everyone within the population of interest. To

avoid biased results arising from non-response it was

necessary to adjust the data by differentially weighting

survey respondents on a combination of probabilities. The

weighting strategy was used in the original reporting of

the Scottish Health Survey results and has been outlined

elsewhere(20); briefly, it was designed to take account of

differential selection of postcode sectors, households and

individuals as well as ensuring that the weighted sample

of household members matched population estimates for

age/sex and health boards.

Results

Of the 11 075 (43?6% of adults) men and 14 052 (56?4% of

adults) women participating, 1611 (14?5% of men) and

2195 (15?6% of women), respectively, lived in the Greater

Glasgow Health Board area (Table 1). Mean age was 42?6

years overall; 42?3 years for Glasgow and 42?6 years for the

rest of Scotland. In Glasgow, 49?1% of men and 51?5% of

women lived in areas in the most deprived quintile com-

pared with 14?3% and 14?6%, respectively, for the rest of

the country (Table 1). Distributions by social class were

similar, but Glasgow had less favourable economic activity

and educational qualification compositions.

Among men, consumption of high-fibre bread, break-

fast cereals, potatoes/pasta/rice, meat and green vege-

tables were significantly lower in Greater Glasgow than in

the rest of Scotland (Table 1). They were also less likely to
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Table 1 Demographic and socio-economic characteristics and dietary habits by place of residence and sex: data from the 1995, 1998 and
2003 Scottish Health Surveys

Men Women

Greater Glasgow Rest of Scotland Greater Glasgow Rest of Scotland

n 1611 (14?5 %) n 9464 (85?5 %) n 2195 (15?6 %) n 11 857 (84?4 %)

% SE % SE P % SE % SE P

Age (years)
16–24 17?4 1?2 16?3 0?5 15?8 1?0 14?9 0?4
25–34 20?9 1?2 20?9 0?5 19?7 0?9 20?2 0?4
35–44 20?2 1?1 20?7 0?5 21?6 1?0 19?9 0?4
45–54 18?0 1?1 18?1 0?4 16?6 0?9 17?8 0?4
55–64 14?1 0?9 14?7 0?4 14?4 0?8 15?1 0?3
65–74 7?5 0?6 7?1 0?3 8?3 0?6 8?4 0?3
75 and over 1?8 0?3 2?2 0?1 0?871 3?5 0?4 3?7 0?2 0?479

Carstairs quintile
1 (least deprived) 20?9 1?2 23?2 0?5 19?7 1?0 22?8 0?4
2 7?0 0?7 20?3 0?5 7?3 0?6 19?7 0?4
3 10?6 0?9 21?4 0?5 9?3 0?7 20?9 0?4
4 12?4 0?9 20?9 0?5 12?2 0?8 21?9 0?4
5 (most deprived) 49?1 1?4 14?3 0?4 .0?001 51?5 1?2 14?6 0?4 .0?001

Social class
I 6?8 0?7 6?3 0?3 5?9 0?6 5?8 0?3
II 24?7 1?2 24?3 0?5 22?5 1?0 24?3 0?4
III 43?0 1?4 45?0 0?6 42?2 1?2 45?0 0?5
IV 13?5 1?0 15?4 0?4 13?7 0?8 15?2 0?4
V 5?2 0?5 5?2 0?3 0?527 9?2 0?6 5?8 0?2 .0?001
Unknown 6?7 0?8 3?8 0?3 .0?001 6?5 0?6 3?9 0?2 .0?001

Economic activity status
Employed 56?4 1?4 67?8 0?5 47?2 1?2 53?8 0?5
Unemployed 9?3 0?8 6?2 0?3 3?0 0?4 3?2 0?2
Retired 10?9 0?7 10?3 0?3 13?6 0?7 13?9 0?3
Economically inactive 22?8 1?2 15?6 0?4 .0?001 36?0 1?1 29?0 0?5 .0?001
Unknown 0?7 0?3 0?2 0?0 .0?001 0?3 0?1 0?2 0?1 .0?001

Education
No qualification 40?7 1?3 34?5 0?5 43?5 1?2 36?9 0?5
Below degree level 39?4 1?4 48?6 0?6 41?6 1?2 48?2 0?5
Degree level or above 19?1 1?1 16?7 0?4 .0?001 14?3 0?8 14?7 0?4 .0?001
Unknown 0?8 0?3 0?3 0?1 .0?001 0?6 0?2 0?3 0?1 .0?001

Sugary foods and snacks
Sweets or chocolate $once/d* 24?7 1?5 24?7 0?6 0?982 27?5 1?3 26?3 0?6 0?389
Biscuits $once/d* 37?4 1?6 40?3 0?7 0?105 34?8 1?4 33?4 0?6 .0?001
Cakes/scones/pastries $twice/week* 29?2 1?5 33?1 0?7 0?024 31?1 1?3 30?3 0?6 0?547
Ice cream $once/week* 33?7 1?6 38?6 0?7 0?007 29?3 1?3 32?1 0?6 0?054
Non-diet soft drinks $once/d 33?1 1?3 31?9 0?6 0?418 24?9 1?1 21?1 0?4 0?001
Crisps/other savoury snacks $once/d* 22?3 1?5 22?8 0?6 0?788 19?8 1?2 18?6 0?5 0?338

Fibre and starch
Any bread $2–3 slices/d 87?4 0?9 89?7 0?4 0?015 79?0 1?0 79?3 0?4 0?751
High-fibre bread $2–3 slices/d 21?5 1?1 26?4 0?5 .0?001 28?2 1?1 32?0 0?5 0?001
Breakfast cereals $5–6 times/week 38?4 1?3 45?6 0?6 .0?001 43?0 1?2 46?3 0?5 0?008
High-fibre cereals $5–6 times/week 21?3 1?1 24?0 0?5 0?028 22?9 1?0 27?2 0?5 .0?001
Potatoes/pasta/rice $5 times/week 53?3 1?4 58?1 0?6 0?001 57?1 1?2 62?0 0?5 .0?001
Chips $2 times/week* 44?9 1?7 45?0 0?7 0?956 32?7 1?4 31?4 0?6 0?384

Meat and fish
Meat (beef, lamb, pork) $twice/week* 61?6 1?7 68?4 0?7 .0?001 51?4 1?4 56?9 0?6 .0?001
Meat products $twice/week* 45?3 1?7 41?7 0?7 0?048 25?4 1?3 23?5 0?6 0?147
Poultry $twice/week* 58?0 1?7 56?1 0?7 0?284 58?9 1?4 59?2 0?6 0?865
White fish $once/week 52?2 1?4 53?6 0?6 0?364 51?2 1?2 51?1 0?5 0?942
Oily fish $once/week 22?3 1?8 20?5 0?7 0?249 23?0 1?6 21?2 0?6 0?205

Spreading fats and dairy produce
Uses butter on bread* 25?6 1?5 25?1 0?6 0?709 30?6 1?3 25?5 0?6 .0?001
Skimmed or semi-skimmed milk 65?8 1?3 64?0 0?6 0?213 66?1 1?1 71?1 0?5 .0?001

Fruit and vegetables
Fruit and vegetables $5 portions/d- 21?2 1?8 19?6 0?8 0?395 20?5 1?6 22?5 0?7 0?244
Green vegetables $5 times/week* 31?4 1?6 40?9 0?7 .0?001 39?5 1?4 45?4 0?6 .0?001

Usually adds salt to food at the table 51?5 1?4 47?3 0?6 0?005 44?5 1?2 36?2 0?5 .0?001
Takes dietary supplements 17?6 1?2 17?3 0?5 0?803 25?3 1?2 28?3 0?5 0?027

*Based on 1995 and 2003 data only.
-Based on 2003 data only.
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eat ice cream at least once per week. In women, the

consumption of high-fibre bread, breakfast cereals, high-

fibre cereal, potatoes/pasta/rice, meat, skimmed/semi-

skimmed milk and green vegetables were significantly

lower and drinking non-diet soft drinks, use of butter and

addition of salt to food at the table was significantly

higher in Greater Glasgow than the rest of the country.

Age- and survey year-adjusted results

In age- and survey year-adjusted logistic regression

models, men living in Greater Glasgow were significantly

less likely to consume any bread, high-fibre bread,

breakfast cereals, potatoes/pasta/rice, meat and green

vegetables compared with the rest of Scotland (Table 2).

They were also less likely to eat cakes/scones/pastries

and ice cream. There were no significant differences

between men living in Greater Glasgow and those in the

rest of Scotland in consumption of sweets and chocolates,

biscuits, non-diet soft drinks, crisps/other savoury snacks,

high-fibre cereal, chips, meat products, poultry, white

fish, oily fish, butter, skimmed or semi-skimmed milk,

salt, dietary supplements, or fruit and vegetables.

Women in Greater Glasgow were significantly less likely

than those in the rest of Scotland to eat high-fibre bread,

breakfast cereals, high-fibre cereal, potatoes/pasta/rice,

meat, skimmed/semi-skimmed milk and green vegetables.

The Greater Glasgow women were significantly more likely

to use butter and to add salt to food at the table. Differences

were not significant for sweets and chocolates, biscuits,

cakes/scones/pastries, ice cream, non-diet soft drinks,

crisps/other savoury snacks, any bread, chips, meat pro-

ducts, poultry, white fish, oily fish, dietary supplements, or

fruit and vegetables.

Age-, survey year- and socio-economic-adjusted

results

Accounting for socio-economic factors impacted on

results for some but not all of the dietary items. Among

men, results for high-fibre bread, cakes/scones/pastries

and potatoes/pasta/rice became non-significant, whereas

those for ice cream, bread, cereals, meat and green

vegetables remained significantly lower following socio-

economic adjustment. It emerged that men in Greater

Glasgow were significantly more likely than those in the

rest of Scotland to consume poultry, skimmed/semi-

skimmed milk and potatoes/pasta/rice after adjustment

for socio-economic factors.

In women, while butter and salt consumption

remained significantly higher among those living in

Greater Glasgow once account of socio-economic factors

had been taken, results for high-fibre bread, cereals,

high-fibre cereals, potatoes/pasta/rice, meat, skimmed/

semi-skimmed milk and green vegetables became non-

significant. Where previously results for the consumption

of poultry and oily fish were non-significant, accounting

for socio-economic factors revealed significantly higher

consumption levels in Greater Glasgow.

Discussion

In the present study of over 25000 adults, the Greater

Glasgow area was found to have an unfavourable dietary

profile compared with the rest of Scotland in terms of a

number of items, some but not all of which could be

explained by differences in socio-economic factors. Among

both men and women, lower consumption of high-fibre

bread and potatoes/pasta/rice was explained by socio-

economic factors. Additionally, lower consumption of

cereals (any and high-fibre), meat, skimmed/semi-skimmed

milk and green vegetables among women was accounted

for by socio-economic factors, as was that of cakes among

men. Higher salt consumption among men and non-diet

soft drinks among women in Greater Glasgow were also

explained. However, there remained a residue of low bread,

cereals, meat and green vegetable consumption among men

and high butter and salt consumption among women in

Greater Glasgow. On a positive note, ice cream consump-

tion was significantly lower among men, while significantly

higher levels of consumption of poultry among both men

and women, skimmed/semi-skimmed milk along with

recommended fruit and vegetable intake among men and

oily fish among women in Greater Glasgow emerged on

adjustment for socio-economic factors. For some foodstuffs

– sweets and chocolates, biscuits, crisps/other savoury

snacks, chips, meat products, white fish and dietary sup-

plements among both men and women; non-diet soft

drinks, high-fibre cereal, oily fish and butter among men;

and cakes/scones/pastries, ice cream, any bread and fruit

and vegetables among women – the rest of the country was

found to have equivalent levels of consumption.

Previously conducted sub-country regional comparison

of diet in Italy identified geographical variations in food

types consumed(16). A study in Canada comparing dietary

intake and habits by region found variations by socio-

economic status as well as urban/rural locale(17).

Limitations

Most of the Scottish Health Survey data come from

self-completed questionnaires and, therefore, involve

self-reported measures without objective or external

validation. The reliability of some measures, especially

diet, is questionable as respondents are known to provide

answers that convey more favourable nutritional profiles

than objective data suggest. Nevertheless, the survey

data remain useful for carrying out comparisons across

population groups within similar periods of time as

carried out in the present study.

Since they do not provide comprehensive records of

the entire diet, health surveys are not as thorough as FFQ

and methods such as those used in the Expenditure and

Diet and socio-economic factors in Glasgow 1355
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Food Survey(27) in terms their ability to measure dietary

intake accurately. However, for monitoring trends over

time and for the purposes of intra-survey geographical

comparisons such as those in the current report, Scottish

Health Survey data(1) provide useful and valid bases for

analyses(28).

Response rates were not equal across the country, with

lower rates achieved in Greater Glasgow than in Scotland

as a whole. However, with response rates in Greater

Glasgow ranging from 80 % (compared with 81 % for the

entire survey) in 1995 to 61 % (compared with 67 % for

the entire survey) in 2003, differences were not large.

Differences in non-response rates by social class and

area deprivation could potentially bias the results. Data

on response rates by social class and area deprivation

were not readily available so this could not be directly

assessed, but given the similarity of response rates in

Glasgow compared with those overall, there was no

reason to believe this phenomenon was occurring to any

great extent.

Since the bulk of extreme deprivation in Scotland is

within Greater Glasgow, it was important to be mindful of

the adjustment in the formal statistical modelling: as resi-

dence in the Glasgow area is highly correlated with living

in a deprived area, working with the Carstairs index of area

deprivation in a small number of categories could have led

to inadvertent adjustment for ‘Glasgow’ and lead to spur-

ious non-significant results after adjustment. Using the

Carstairs index on a continuous scale, as was done in the

formal analyses here, preserves the range of the distribu-

tion, and should have resolved this potential problem.

The socio-economic instruments used are not neces-

sarily entirely representative of the aspects of material and

social wealth which would ideally be measured, and as

such are potentially flawed; use of area deprivation,

individual social class, educational qualification attain-

ment and employment status does not necessarily capture

the full picture. For example, individual and household

income, known to be related to dietary habits(29), was not

collected in all the Scottish Health Surveys. Residual

confounding of the effects of socio-economic status

(where they remain after adjustment) cannot be ruled out.

Of course, within regions(30) and Glasgow in parti-

cular(31,32) there are contrasts in the quality of diet which

persist after account of individual socio-economic factors.

Food choices are, of course, affected by availability and

accessibility, which can vary according to the affluence of

the locality(33). The adjustment of models by postcode sec-

tor area here will have captured some of this. Area of resi-

dence effects in relation to dietary and other health-related

habits extend to biological/anthropometric differences(34).

Healthy eaters tend to have more favourable general

health-related profiles, for example with relation to

smoking, alcohol and exercise(35); detrimental effects of

deficient diet may be compounded by associated other

poor lifestyle choices.

Strengths

The Scottish Health Surveys are based on representative

samples of the population with relatively high response

rates. They form an effective basis for consistent com-

parisons of different population groups and over time.

The combination here of all these available data has

enabled comparisons with increased power to detect

differences where they exist.

The statistical methodology used was rigorous, encom-

passing weighting and multilevel modelling, with adjust-

ment made for the effects of any differences over survey

year; it is thus accurate and reliable. With the extra effort

involved in obtaining codes for postcode sector area data

consistent across all three surveys, the account taken of

geographical data hierarchy is as robust as possible.

The findings indicate that the ‘Glasgow effect’ of poorer

diet in the area compared with the rest of Scotland was in

evidence for some but not all aspects of diet and was

attributable to socio-economic factors for many foods,

especially among women. The social patterning of many

of the negative aspects of diet examined accounted for

the tendency of the area to have high levels of poor diet,

reflecting its unfavourable socio-economic position. Thus

more should be done to reduce the social inequalities in

healthy eating in Glasgow; recognizing the area’s distinct

demographics and their association with low consump-

tion of healthy food such as high-fibre breads and cereals

may be useful in customizing improved diet pro-

grammes(17). Furthermore, policy makers addressing

issues relating specifically to the Glasgow area should

also be aware of the need to encourage a higher con-

sumption of nutritious foods, such as vegetables, and

lower intake of butter and salt across the entire social

spectrum. Although some characteristics of the diet in

Glasgow – for instance, higher poultry and skimmed/

semi-skimmed milk consumption – can be considered

positive, in general – whether mediated by socio-eco-

nomic factors for some foods, or in relation to all social

groups for others – diet was poorer in the area compared

with the rest of the country. Improving Glasgow’s health

thus remains inextricably linked to tackling the problems

associated with deprivation and poverty, but targeted

interventions are also required.
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