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Rationale for combining 

survey data 

• Increase information - limited resources 

• Augment database with additional information from 

another source 

• Improve precision 

• Synergies from data combination 

• Multidisciplinary benefits - mixed methods research 

 

  
 



‘Data Science’ 

• Plots, patterns 

• Descriptive 
metrics 

• Hypothesis tests 
 

• Select technique 

• Build model 

• Evaluate model 

• Train Model 

 
 

• Data sampling 

• Data Linkage? 

• Data Quality 

• Augment? 

• Scientific query? 

• What we want to 
estimate or predict? 

• Goal if we had all the 
data? 

 

Question? Obtain 
Data 

Exploratory 
Data 

Analysis 
Modelling 



Dental Problems 

Fisher-Owens, 2007 



Why augment? 

• Diet-Health relationships1 

• Decision Trees - food categories – GUI2 

• Common Risk Factors: dental caries and obesity 

• Improve accuracy of food intake data and reduce 

attenuation 

 

 

 

1 Crowe, M., et al. "Early Childhood Dental Problems Classification Tree Analyses of 2 Waves of an 

Infant Cohort Study." JDR Clinical & Translational Research (2016).  
2 Crowe, M., et al. "Dental problems and weight status in early childhood: classification tree analysis 

of a national cohort" (submitted) 



Why augment? 

• Foods were found to be low level predictors in 

Classification tree analysis for GUI infants at 3 years 

– why was this? 

• Is the frequency or amount of food more important? 

• Sugar – is there a link between dental caries and 

obesity? 



Considerations on augmenting data 

• Aim of study- e.g. GUI v IUNA-NPNS 

• Comparability of data, population, time frame 

• All self report dietary instruments contain 

measurement error 

• Describe usual daily mean intake distributions-

frequency AND Weight 

• Short term (24-HR) V long-term (FFQ) 

 



Data sources 

  NPNS GUI 

Sample size (n) 500 (126=3yo) 9,793 

Study type Cross- sectional Longitudinal 

Nationally 

representative 

Yes Yes 

Date of  survey Oct 2010-Sept 2011 Dec 2010-July 2011 

Food measurement 

tool 

4 day weighed food 

diary 

Modified FFQ 



Methods-1 

1. Primary data - GUI and NPNS (IUNA) 

2. FFQ in GUI 15 food groups, NPNS had 77   

3. Features were selected for food mapping using 

shallow Natural Language Processing (NLP)  

4. Foods not covered by the GUI FFQ- part of risk  

 

 

 



Methods-2 

• GUI frequency of consumption defined for 0, 1, >1  

• BMI, social class, food frequency categories chi-

square proportion test and equivalence tests 

(p<0.05) 

• Data files were imported from SPSS (IBM) and csv 

file formats to R (version 3.2.2) for linkage and 

analysis 

 



Food Frequency 

Questionnaires 

 

 

 



Food and drink FFQ GUI 



Data processing steps 



Results 



Food frequency and consumption 
weight not mapped by GUI survey 

Histograms represent the distribution of the ratio of consumption counts* or 

weight of a food item consumed in IUNA that were not mapped by GUI.  

 
* number of food consumptions not represented in GUI divided by the total number of 

foods consumed in a given day. 



• Advantages and disadvantages of using FFQs 

• Quantify bias in results of diet - health outcome 

• Sufficient to analyse specific food category fully 

covered but need to establish foods uncovered 

• Focus of this group is on sugars, in particular 

from a dental/weight status perspective 

GUI Mapped data 



NPNS Total sugar by “GUI codes” 

 

• Fresh Fruit and Veg 

• Sweets, ewtc List here the top contributors??,  

• ? Graph or box plot 



Total sugar-groups 

High 

sugar 
Dairy Fruit Other Unmapped 

High 

sugar 
Dairy Fruit Other Unmapped 



Conclusions 

• Combining data surveys by mapping is useful 

• Complex protocol - ‘covered’: food item dependant 

• Mapping food categories allows us to increase the 

precision of food estimates 

• Survey design and instrument selection should reflect 

priorities and anticipated outcomes 

 

 

 



Conclusions 

• Mapping of sugars will allow targeting of specific 

cariogenic foods 

• Diet-disease relationships can be explored using 

continuous data 

• Data linkage (Unique identifier)  

• Inform policy food and oral health strategy 

 

 



Future Analysis (Sugar) 

• Generate synthetic data (Monte Carlo simulation) 

with improved accuracy 

• Re-run regression/CTA analyses with GUI data 

focusing on obesity and dental problems 

• Predictive modelling long term goal  

•  5 year old FFQ (dental problems-16%)  

• Ability to use statistical modelling to investigate 

role of free sugars in dental problems and obesity  
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Extra Slides 

 



Total sugars 





Sugar frequency 

consumptions 







Mean Sugar intake 



Mapping GUI  



Classification tree 

analysis  3 yo GUI 

• Ethnicity most NB predictor of Dental problem 

• Highest prev. Dental Problems: Children, Irish, 

obese/underweight with longstanding illness and 

PCG BMI>24.9  

• Food: Low fat cheese/yoghurt. Raw veg/salad, 

Fresh fruit, French fries - levels 3 and 4 predictors 

• Sociodemographic: HH Annual Income 

 

 


