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Outline of Presentation 

• Background of Study and Study Rationale

• Overall Project Aims and Objectives/Areas of focus for 
presentation

• Data and Target Population 

• Proposed Method for 1st analysis and rationale

• Exploratory/Preliminary findings for 1st Research Question

• Summary and Project Next steps
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Background: Healthy vs Unhealthy Diet? 

 FRUITS 

 VEGETABLES (F&Vs) 
(i.e. 5 portions daily; 80 grams = 
1 portion)

 CALORIES

 FATS
(Saturated fats and Trans
fats/processed foods)

 LEGUMES (e.g. lentils, beans)  SALT 

 NUTS, WHOLEGRAINS   FREE SUGARS

BUT strong emphasis on “5-a-
day” WHO and national 
target/diet indicator via Gov’t 
Change4Life Campaign
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Diet-related ill-health costs NHS approx. £5.8b annually (Scarborough et al, 2011)

Why Study Diet and Why England? 



Why Study Diet and Why England? 

• Sub-optimal diet and obesity generally more prevalent in 
North England and Midlands than South England (Morris 
et al, 2016; NHS Digital, 2018; Scarborough & Allender, 
2008)

• HOWEVER, most related studies tend to focus on 
compositional factors (who) and less on contextual 
(where) OR North vs South divide OR specific regions 
or cities (e.g. North/Manchester) OR UK in general OR
focus on outcomes (e.g. obesity, CVD) OR specific 
groups (e.g. women, children, vegetarians, middle class, 
middle-aged persons) OR single food groups e.g. 
F&Vs/5-a-day diet indicator only vs overall diet

• Very few studies on regional inequalities/differences in 
diet (not obesity) in England.  

NORTH

VS
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Reason 2: Socio-economic and regional inequalities



Overall Project Aim and Research Questions

Aim: To investigate the extent to which diet quality varies across the 
geographical regions of England 

To what extent does fruit and vegetable consumption vary by 
socio-demographics and/or region amongst adults (16-64 years) 
in England? 

To what extent does diet quality vary by socio-demographics and/or 
region amongst adults in England? 

Question    
1

Question 
2 

Question 
3 

* Work-in-progress- Question 3 is dependent on the results of Questions 1 and 2 and is therefore 
subject to change.  
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*How does diet quality vary across smaller areas of 
England (sub-regional variation) and does this identify 
more localised barriers to higher diet quality for all 
residents?



Data and Target Population 

National Diet and Nutrition Survey (NDNS) RP selected based on the 
following criteria:

 Frequency: Conducted annually since 2008 (cross-sectional)

 Coverage: Survey captures males and females aged 1.5 years and over living 
across all regions   

of England and UK (nationally representative) 

 Availability of diet data: Survey captures all foods and beverages consumed 
over 4-day period   

NOT just F&Vs/5-a-day (detailed food diary methodology employed)

 Sample size: Approximately 1,000 persons surveyed annually across UK
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Study Target Population: Adults (males and females) 16-64 years residing in 
England over the 2008-2016 period.  Based on exclusion criteria study sample 
size = 3,286 (1,859/57% females and 1,427/43% males).  
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1st Analysis Method:     2 –WAY CROSS CLASSIFIED MULTILEVEL MODEL 

OR

PERSON (P)

Geographical 
REGION 

(Gov’t Office Regions; GOR = 9 )

Sociological
DEPRIVATION QUINTILES

(IMD: from Least to Most Deprived)

P1 P2 P3 P4 P5

IMD1 IMD2 IMD3 IMD4 IMD5

GOR4…………….
.

GOR2 GOR3GOR1 GOR9

Classification  Diagram

Unit Diagram 
Compositional/Person Level 

Contextual/Environmental Level 

Considers compositional (individual level) AND contextual factors (area/geographical 
level) at national level.  
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• Approximately 74% of sample (2,423 of 3,286 persons) did not 
consume 5 portions of F&Vs and thus did not achieve the 
national 5-a-day target (despite Gov’t messages and campaigns 
like Change4Life)

Preliminary Findings for Research Question 1
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Bivariate correlations showed a significant association between GOR and 
F&V consumption.  North and Midlands consume less F&Vs than South.  In 
line with previous studies (Morris et al, 2016; NHS Digital, 2018; 
Scarborough & Allender, 2008)

Percentage of adults (16-64 years) in England who achieved 5-a-day F&V consumption target 
by GOR (2008-2016)

Preliminary Findings for Research Question 1
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Achievement of 5 portions of F&V =  0 +  1age +  2sex …..+  gor( ) +  imd( ) + 

Fixed effects 
(age, sex, eth, marital, SES, 

BMI)

Random effects 
(GOR and IMD)

• WHO?- Age gradient with people increasingly likely to hit 5-a-day as they 
get older  (over 25       

compared to 16-24 year olds)

MLM results …What does this mean?

• WHERE?-No significant variation between IMD Groups or between Gov’t Office 
Regions in terms of the consumption of F&V once compositional factors are taken into 
account. SO, it's more about who you are than the place where you live.
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Finalise F&V 
consumption 

models.   

Explore regional differences 
in diet quality in England 
(60 food groups in NDNS) 

WIP

Extend exploration to the sub‐regional level. 
Microsimulation/small area estimates and share 

findings.  Step 3 dependent on Step 1 and 2 results. 
WIP 

Project Next Steps

STEP 1 

STEP 2 

STEP 3 
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Summary

• Majority of adults in England sampled over the 2008-16 period did not meet 
the Government’s recommended 5-a-day target. NOTHING NEW.  

• A lot of research on diet BUT despite numerous studies on the subject, 
very few studies on regional inequalities/differences in diet quality in 
England. 

• On the surface, persons in the North and Midlands appeared to consume 
less F&Vs than South.  When explored using MLM, no observed difference 
in the consumption of F&V across the regions of England.

• Highlights the importance of disaggregating data at the regional level and 
looking at the overall diet vs single food groups/diet targets i.e. F&Vs.  
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m.a.campbell@soton.ac.uk
Questions/Comments
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