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Abstract 1 

Aims: This study aims to: describe the psychological characteristics of patients presenting for 2 

food intolerance; and test for correlation between psychological measures and HEIFA 3 

scores/sub-scores 4 

Methods: 54 Patients of the RPAH Allergy Unit who had completed psychological 5 

questionnaires and two Weighed Food Records (at baseline and on ED) were recruited as part 6 

of a five-year prospective observational study.  7 

Results: This population scored moderate to high in Diet-Health Orientation, Openness, 8 

Conscientiousness and Agreeableness measures, and moderately low Time & Energy Saving 9 

score. Only Diet-Health Orientation and Extraversion correlated (positively) with HEIFA 10 

score (at baseline) but multiple correlations were found between other variables and HEIFA 11 

sub-components. 12 

Conclusion: Diet-Health Orientation and Extraversion scores were linked to baseline diet 13 

quality, while all variables besides Food-Pleasure score and Agreeableness were linked to 14 

intake of individual food groups across time points. This suggests a potential to use 15 

psychometric properties to identify appropriate counselling strategies and dietary advice for 16 

individuals undertaking the Elimination Diet. 17 

Key Words: elimination diet, food intolerance, diet quality, convenience orientation, food-life 18 

beliefs, personality traits  19 
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Introduction  1 

Food intolerance is a highly life-impacting condition which does not cause a medically 2 

diagnosable immune response in the same vein as food allergy(1). Instead, food chemicals are 3 

thought to affect nerve endings which lead to system-wide, idiosyncratic symptoms from 4 

nausea to rashes to migraines(2). These substances can be naturally occurring (salicylates, 5 

amines, glutamates) or artificially added (preservatives, colourings, flavourings), or may even 6 

constitute whole foods (dairy, soy, and gluten-containing foods)(3). While intolerance 7 

reactions are dose related and occur when a reaction threshold is reached there are no 8 

consistent skin or blood tests to diagnose specific triggers(2).  9 

As such the Royal Prince Alfred Hospital (RPAH) Elimination Diet (ED) and challenge 10 

protocol, where common triggers are restricted and individually ‘challenged’ to test for 11 

reaction, has become a critical diagnostic tool for identifying a patient’s intolerance profile 12 

and liberalising their diet(3). The extent of food chemical restriction varies according to 13 

symptom severity, with strict, moderate and simple Elimination Diet approaches used(3). 14 

Trigger ‘challenges’ commence after 2-6 weeks on either ED in a food-based or double-blind 15 

placebo controlled capsule format(3). Although the ED and challenge protocol period is brief, 16 

the broad spread of each substance in the Australian food supply causes significant dietary 17 

changes post-liberalisation, even in those avoiding just one food chemical.(3) 18 

Previous research has shown that while some patients struggle to meet calcium, vitamin A, 19 

thiamin and folate requirements on the ED(4), overall dietary quality as measured by the 20 

Healthy Eating Index for Australian Adults (HEIFA)(5) varies between patients(6). Individual 21 

influences have therefore become an area of interest, as commitment to dietary change may 22 

be impaired by multiple life factors such as stress(7), environmental support(8), time and 23 

income(9). However, as recognised in health psychology literature, the more covert factor of 24 
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an individual’s mental framework is an equally important influence upon their dietary 1 

habits(10)  2 

One such interaction of psychology and diet is ‘Convenience Orientation’, described as the 3 

extent to which a person values simplicity and accessibility when making food-related 4 

choices(8,11). A previous study by Candel assessed Convenience Orientation in an 11 item 5 

questionnaire which produced two separate, validated scores: ‘Time & Energy Saving’ and 6 

‘Variety-Seeking’ (8). The former measures a preference for faster cooking methods requiring 7 

less physical and mental engagement, with a high score suggesting meal satisfaction is highly 8 

predicated by these factors (as opposed to dish flavour or complexity). The Variety-Seeking 9 

score assesses the extent to which a person values and seeks out novel or intricate foods, with 10 

a low score suggesting a tendency to repeat known meals (8).  11 

These measures were found to correlate negatively with each other, while a high Time & 12 

Energy saving score was related to take-away meal consumption, restaurant dining, and a 13 

dislike for cooking(8). Diet quality was not measured or tested for correlation with either 14 

measure. Since strict adherence to the ED and challenge protocol reduces food options and 15 

requires advanced preparation and planning of tolerable meals(3), a potential connection to 16 

these validated measures is a point of interest. 17 

Candel’s paper also recognised that a person’s valuation of food taste and healthiness can 18 

impact consumption habits(8), and these were explored further in other studies and 19 

operationalised via a ‘Food-Life Questionnaire’(12,13)
.  A ‘Food-Pleasure’ score rates the use of 20 

food as indulgence over sustenance, and a ‘Diet-Health Orientation’ score measures the 21 

extent to which nutrition and wellbeing influences food choices (13). An additional 22 

‘Natural/Ethical Sourcing’ score assesses the more alternative or political beliefs influencing 23 

in food decision(13). Population trends were observed in each measure(12) and relationships 24 
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were found with disordered eating(12) and discretionary food intake(13) . This raises interest as 1 

to how they may relate to individual differences in total dietary quality in a food-restricting 2 

population. 3 

A hallmark psychometric domain to assess individual differences is ‘Five-Factor Model’ of 4 

personality; five bidirectional scales found to correlate with various life-aspects from job 5 

performance(14) to health behaviours(15). These scales can describe personality whether the 6 

score is high or low, beginning with ‘Openness’ as a spectrum of open-mindedness to 7 

conservative attitudes(16). ‘Conscientiousness’ describes a person from organised to 8 

spontaneous(17); ‘Extraversion’ is a scale of assertiveness to passivity; ‘Agreeableness’ 9 

separates the empathic from the competitive; and ‘Neuroticism’ suggests whether as person is 10 

stress-prone or emotionally stable(16). Neuroticism has been linked to success on weight loss 11 

diets(16) and the use of emotion-oriented coping strategies within RPAH patients(18), which 12 

signifies a potential relationship between the personality traits and diet quality on the ED. 13 

While previous research explores psychology-diet interactions in these three domains there 14 

are no analyses of their relationship with a quantified measure of dietary quality, neither 15 

before nor during a self-restricted diet. Furthermore, while previous data from the RPAH 16 

Allergy Unit has used the HEIFA to compare diet quality before and during the ED, the 17 

individual differences and personality profile of patients choosing to commence the ED and 18 

challenge protocol has not been investigated.  19 

The present study will uniquely aims to: 20 

a) describe the general psychological characteristics and dietary quality of patients who 21 

present to the RPAH Allergy Unit and commence the ED and challenge protocol for 22 

suspected food intolerance.  23 
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b) assess the relationship between three validated psychometric factors (Convenience 1 

Orientation, Food-life Beliefs, and Personality Traits) and diet quality (HEIFA scores 2 

and sub scores) in these patients before and during the ED and challenge protocol.  3 
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Methods  1 

This was a prospective observational study, as part of a larger scale five-year clinical study 2 

which began in 2013 at the RPAH Allergy Unit.  Approval was received from the Ethics 3 

Review Committee (RPAH Zone) of the Sydney Local Health District, protocol no: X13-4 

0208 and the study conformed to the provisions of the Declaration of Helsinki (as revised in 5 

Edinburg 2008). 6 

The sample population consisted of adult patients (n=54) contacted by research dietitians via 7 

telephone 1-2 weeks before their first appointment at the RPAH Allergy Unit. The patients 8 

were required to meet the following inclusion criteria: 9 

- are 18 years of age and over 10 

- have symptoms potentially associated with suspected food intolerance 11 

- have not previously seen an Allergy Unit dietitian for food intolerance or undertaken 12 

the ED under any dietitian’s supervision.  13 

Eligible and willing patients were emailed or posted information including a four-day 14 

weighed food record (WFR) template and instructions. 15 

A baseline 4 day WFR (3 weekdays, 1 weekend day) was completed by participants prior to 16 

their initial appointment on paper format, or via the Easy Diet Diary application for iOS 17 

devices (Xyris software, Brisbane, Australia). At the initial consult, a consent form was 18 

signed, WFRs were retrieved and clarified and anthropometry was measured via stadiometer 19 

and electronic floor scales when possible. In some cases, patient reported measurements were 20 

used. Only participants in whom the resident doctor suspected food intolerance were referred 21 

to a dietitian for the ED and asked to continue in the study. They then completed the Allergy 22 

Unit’s standard clinical Patient Information Form (PIF), containing the aforementioned 23 

Convenience Orientation, Food-Life, and Five-Factor Personality questionnaires, with items 24 
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rated in a four-point Likert scale. Once completed, a research dietitian checked and clarified 1 

all forms with the participant.  2 

After three weeks the participant was reminded via email to complete a second WFR of their 3 

intake during the ED phase. At the follow-up appointment, anthropometry was re-measured 4 

where possible, and the second WFR was retrieved and clarified. Patients not required or 5 

unable to attend a follow up appointment submitted their on-ED WFRs via post or e-mail, 6 

with self-reported anthropometry. Any missing data was clarified via telephone. Only 7 

patients who had completed a WFR at each time point and a PIF were included in this study. 8 

FoodWorks (Version 8, Xyris software) was used for nutritional analysis of data from all 4-9 

day WFRs. Foods were coded as core or non-core according to the Australian Bureau of 10 

Statistics’ (2011-13) Discretionary Food List definitions, then broken down into constituent 11 

ingredients and coded further into food groups. This data was then exported to Microsoft 12 

Excel (2007) to calculate HEIFA score at baseline, on ED, and HEIFA change. These scores 13 

were then analysed alongside Convenience Orientation, Food-Life Beliefs and Personality 14 

Traits for trends (mean, median and standard deviation).  15 

Regression testing was performed to find Pearson’s Correlation between the psychological 16 

measures and: HEIFA scores at baseline; HEIFA scores on ED and HEIFA change. Dietary 17 

quality was further explored through regression testing between all psychometric variables 18 

and HEIFA sub-scores / the number of daily serves of each food group at baseline, on ED and 19 

the change.  20 
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Results 1 

The mean HEIFA score at baseline was 50.7, increasing to 57.6 on the ED. The mean change 2 

in HEIFA score was an increase of 6.9 points, and Table 1 summarises the mean scores for 3 

all psychological variables. Patients scored highest on Conscientiousness and Agreeableness 4 

(79.6 and 71.0 respectively) and lowest on Time & Energy Saving Score (39.3). Figure 1 5 

shows a normal distribution for most measures; however scores for Agreeableness, Time & 6 

Energy Saving Score and Variety Seeking Score appear positively skewed while 7 

Conscientiousness scores appear negatively skewed. 8 

As seen in Table 2, a positive correlation of moderate strength was found between Diet-9 

Health Orientation and baseline HEIFA score (R=0.40, p<0.05); while Extraversion was 10 

found to have a weak-moderate positive correlation with baseline HEIFA score (R=0.28, 11 

P<0.05). No other measures showed significant correlation with HEIFA scores at any time 12 

points, and there were no significant correlations of any variable with neither HEIFA score 13 

on-ED nor HEIFA score change (Table 2, see Appendix I for all p values). See Appendix III 14 

for displays scatterplots of each psychometric variable against all three HEIFA scores, along 15 

with R2 values and trendlines.  16 

Table 3 shows correlations of each psychological measure with HEIFA sub-scores at both 17 

time points, and their difference. For each measure, only the HEIFA sub-scores with 18 

significant correlation (p<0.05) of weak-moderate strength (R > 0.30, R< -0.30) at at least 19 

one-time point are listed (See Appendix II). Food-Pleasure Score and Agreeableness had no 20 

significant correlations with any sub-score and have not been included. The strongest 21 

correlation was of negative direction between Conscientiousness and Vegetable Variety 22 

HEIFA sub-score (R = -0.42). 23 

 24 
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Discussion 1 

This study aligns with previous data from Allergy Unit research(4,6) indicating an average 2 

increase in diet quality on ED as measured by HEIFA, and uniquely conveys a psychological 3 

profile of Allergy Unit patients through their Convenience Orientation, Food-Life Beliefs and 4 

Personality Traits. In addition, this study provides insight into the correlations between these 5 

measures and diet quality at baseline and on the ED. The distribution of both Convenience 6 

Orientation measures appeared positively skewed (Figure 1b.), with a moderate mean 7 

Variety-Seeking score and a low-moderate mean Time & Energy Saving score. This indicates 8 

patients who commenced the ED and challenge protocol are receptive to meal preparation 9 

and are content with eating either new and familiar foods(8). However, it should be noted that 10 

the Convenience Orientation measures used within this study were primarily designed to 11 

assess the preparation phase of food intake, and therefore results cannot be applied to the 12 

planning and shopping phases(8). 13 

Correlational data showed no significant relationship between Convenience Orientation and 14 

total HEIFA score at baseline, on ED, or change. This suggests patients can achieve an 15 

overall healthy diet regardless of attitudes towards cooking and food novelty. However, 16 

further correlational testing with HEIFA sub-scores found  Time & Energy Saving score was 17 

negatively associated with Unsaturated Fat intake on ED, potentially due to its absence in 18 

packaged pre-made foods preferred by these individuals(8,19). A higher Variety Seeking score 19 

was linked with greater baseline vegetable intake but, interestingly, there was no relation to 20 

HEIFA sub-scores for vegetable/fruit variety or non-core foods, despite past data indicating a 21 

novelty-preference is associated with worse outcomes on energy restrictive diets in an obese 22 

population(20). This may be due to the use of questionnaire items which focus more on 23 

culinary experimentation than interest in new foods individually (‘e.g. I enjoy thinking of 24 

new dishes’)(8) 25 
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Unlike Convenience Orientation measures, all Food-Life Questionnaire measures appear 1 

normally distributed with a high-moderate mean score in Diet-Health Orientation (Figure 2 

1c.). This suggests Allergy Unit patients who commenced the ED and challenge protocol pay 3 

reasonable attention to the effects of their food choices upon their wellbeing(12), which is 4 

understandable given the range of food-intolerance symptoms they may have experienced 5 

prior to their initial appointment(3). A high-moderate mean score in Food-Pleasure valuation 6 

can also be seen (Figure 1c.) and it implies that, despite the symptoms motivating their 7 

presentation to the Allergy Unit, patients still value indulgent foods(13). Although this may not 8 

pose a problem in the short-term ED and challenge phase, it may be an area of consideration 9 

for clinicians in addressing the long term changes of a patient’s liberalised diet.’  10 

Diet-Health Orientation is the only Food-Life Belief measure to associate with total HEIFA 11 

score, with a positive correlation at baseline only. Investigating this further, those with a 12 

higher Diet-Health Orientation appear to better meet vegetable intake and variety sub-scores 13 

at baseline, while consuming less sodium (mg/day). This agrees with the notion that a 14 

nutritionally motivated approach to food choice would inform one’s intake of nutritious 15 

foods(12) and avoidance of deleterious nutrients(13). 16 

Yet, surprisingly, Diet-Health Orientation also correlates negatively with the ‘change’ in each 17 

vegetable sub-score from baseline to ED (See Appendix IVa-b). This suggests a low Diet-18 

Health Orientation score may predict an increase in vegetable intake on ED, while a high 19 

score may associate with a decrease in vegetable intake(21). This can be attributed to the 20 

notion that people more attentive to the relationship between food and symptoms may further 21 

alter their diet in accordance with the ED guidelines. Lastly within the Food-Life 22 

Questionnaire, Natural Food Preference was linked to a lower percentage daily energy 23 

derived from added sugars at baseline. 24 
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The Personality Trait scores for Openness, Extraversion and Neuroticism showed normal 1 

distribution within this population and Openness had a high-moderate mean score.  This 2 

implies Allergy Unit patients who commenced the ED and challenge protocol are slightly 3 

more open to new experiences/optimistic rather than traditional(17), which is understandable 4 

given that there is still some scepticism of the existence of food intolerance in the 5 

community(1). Mean scores for Extraversion and Neuroticism were more centred, suggesting 6 

patients can be either assertive or passive individuals, strong in either stress susceptibility or 7 

emotional stability(17). 8 

Conscientiousness scores were negatively skewed with a high mean rating which suggests 9 

patients are highly diligent and task oriented(16), and this makes sense given the elaborate and 10 

challenging nature of the ED and challenge protocol(3). However, a potential confound exists 11 

when considering only patients who had completed the lengthy questionnaires and WFRs 12 

were included for study, which may unintentionally screen for those high in 13 

conscientiousness who would be more likely to complete all forms(14). Agreeableness also 14 

exhibits a high mean score but was positively skewed within its range which may indicate 15 

patients are, on average, reasonably co-operative individuals(16). 16 

Despite this variety of descriptive trends only Extraversion was found to correlate with 17 

HEIFA score, through a positive association at baseline. This personality trait has seen 18 

conflicting results in the literature in the past, found to have both positive and negative 19 

association with BMI(17,22,15) or no association at all(16). The lack of correlation with HEIFA 20 

score on ED however suggests individuals may achieve a quality diet regardless of these 21 

personality tendencies. Many correlations were found between HEIFA sub-components and 22 

all personality traits besides Agreeableness, and these will be discussed by trait.  23 



16 
 

 

Openness was associated with greater fruit intake (serves/day) on the Elimination Diet, which 1 

may suggest an open-mind is better adaptive to only being able to eat pears as per the ED 2 

guidelines(3). Openness also correlated negatively with meat intake (HEIFA sub-score) at 3 

baseline and positively with change in meat intake (HEIFA sub-score) between WFRs, 4 

suggesting open-minded individuals within this sample ate less meat at baseline but would 5 

increase rather than decrease intake on ED (See Appendix IVc). Interestingly, Openness was 6 

also negatively correlated with dairy intake on ED. A common suggestion for those 7 

restricting dairy and alternatives on the ED is to use meat and alternatives as a replacement 8 

protein source, and these correlations with Openness suggests those who are more open-9 

minded are more receptive to these changes. 10 

Conscientiousness was positively correlated with vegetable variety sub-scores at baseline but 11 

the opposite occurred on ED and a negative relationship with the change in vegetable intake 12 

was present (See Appendix IVd). Considering these patients are task-oriented, hard-working 13 

and succeed on other dietary interventions(17), this same diligence may relate to better 14 

implementation of suggestions to restrict chemical-containing vegetables on ED (3,15). 15 

Extraversion was found to negatively correlate with both on-ED alcohol intake (serves/day) 16 

and the difference in alcohol intake (See Appendix IVe)  suggesting extraverts contradict 17 

their generally higher alcohol use(23) when on the ED. Aligning with past studies of weight 18 

loss(16), high Neuroticism was found to associate with lower intake of non-core food at 19 

baseline. High Neuroticism was also related to a stronger decrease in the percentage of daily 20 

energy derived from saturated fat on the ED (See Appendix IVf), however this may be due to 21 

greater baseline saturated fat intake in these patients. 22 

The potential clinical application of the above findings is broad. Although no correlation was 23 

found between any psychometric measure and HEIFA on ED/change, the results found for 24 

baseline HEIFA may assist in better managing and understanding patients upon presentation 25 
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to the clinic. Those with high Diet-Health Orientation, for example, will try to maintain good 1 

nutrition despite restricted choices. Meanwhile assertive ‘Extraverts’ may better navigate the 2 

social difficulties of implementing dietary restriction. This knowledge may assist dietitians to 3 

give individualised advice, and provide patient-tailored coping strategies and education. For 4 

example, a patient high in Conscientiousness may prefer more comprehensive and specific 5 

information regarding food chemicals while a patient low in this trait may need simple, easier 6 

to remember tips. Lastly, the descriptive trends may help clinicians understand which 7 

psychometric properties predispose patients to attend the Allergy Unit in the first place. 8 

However, this study is not without limitations, the first being the use of HEIFA in a sample 9 

ranging from 19-71 years despite no current validation outside of 19-30 year olds. The use of 10 

difference scores in this study is consistent with a wide body of research in the social sciences 11 

and was appropriate considering the available sample size(21). However, difference scores are 12 

contentious in academic literature(24) and there is an opportunity for future research to 13 

confirm the results using alternative methods (such as two-tailed tests) in a larger sample 14 

where more statistical power is available(21). Furthermore, as previously mentioned, the 15 

inclusion of personality subscales within a larger patient information form may 16 

unintentionally screen for more conscientious patients(14). Results may benefit from 17 

transferring these measures to a separate form for research targeted specifically at 18 

Convenience Orientation, Food-Life Beliefs and Personality in Allergy Unit patients. It may 19 

also be useful to compare the psychometric scores of those who did and did not complete 20 

both WFRs. 21 

In expanding on the findings of this study, future projects may seek to separately analyse 22 

patients according to level of dietary restriction (strict, moderate, or simple), as the present 23 

study lacked an adequate sample size in each group for separate correlational analyses. Along 24 

with this study’s correlations between psychometric variables and specific food group 25 
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consumption, this breakdown may assist clinicians in prescribing a suitable ED type based on 1 

a patient’s psychological profile. Additionally, future research between each personality trait 2 

and ED patterns may benefit from measuring the specific sub-traits underlining the Five 3 

Factor Model of personality, such as ‘self-consciousness’ and ‘self-efficacy’ components of 4 

Conscientiousness(16). Finally, since a liberalised diet post-ED still involves some level of 5 

restriction, an insight into diet quality at a 1 year follow up may benefit post-ED patient 6 

education.  7 

Conclusion 8 

In sum, this study found Allergy Unit patients who commenced the ED and challenge 9 

protocol to be reasonably attentive to diet-health connections, less inclined to save time and 10 

energy in food preparation, and higher in conscientious, agreeable and open minded 11 

personality traits. High Diet-Health orientation and Extraversion scores were related to 12 

baseline dietary quality, and all measured besides Food-Pleasure beliefs and Agreeableness 13 

were related to food group intake patterns. This data may be clinically useful in the tailoring 14 

of dietary advice and strategies to individuals, maximising dietary quality on the ED.  Future 15 

research with separate analyses of the ED subtypes and post-liberalisation data is suggested 16 

for further understanding of psychology-diet patterns in this population and the long-term 17 

improvement of diet quality. 18 
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Appendices 

Appendix I. Results of linear regression analysis for various psychological measures with HEIFA 

scores (at baseline, on ED, and their difference) as predictors, with specific p values. 

Psychometric Variable (n) 
Pearson’s Correlation Co-Efficient with HEIFA 

Baseline On ED Change 

Convenience Orientation scores    

Time & Energy Saving (53) -0.04, p=0.79 -0.10, p=0.48 -0.06, p=0.69 

Variety Seeking (53) 0.25, p=0.07 0.03, p=0.85 -0.18, p=0.20 

Food-Life Beliefs scores    

Diet-Health Orientation (53) 0.40**, p=0.003 0.11, p=0.43 -0.23. p=0.10 

Food-Pleasure (54) 0.11, p=0.44 -0.06, p=0.69 -0.13, p=0.33 

Natural Food Preferences (54) -0.02, p=0.90 -0.25, p=0.06 -0.21, p=0.12 

Personality Traits scores    

Openness (54) -0.05, p=0.72 0.01, p=0.93 0.05, p=0.72 

Conscientiousness (54) 0.07, p=0.63 0.23, p=0.09 0.16, p=0.26 

Extraversion (54) 0.28*, p=0.04 0.05, p=0.70 -0.17, p=0.22 

Agreeableness (54) -0.03, p=0.82 -0.04, p=0.78 -0.01, p=0.95 

Neuroticism (54) -0.20, p=0.14 0.08, p=0.55 0.24, p=0.09 
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Appendix II. Results of linear regression analysis for various psychological measures with HEIFA 

Food Group sub-scores and number of daily food group serves (at baseline, on ED, and their 

difference) as predictors, with specific p values. 

Psychometric Measure (n) Unit 
Pearson’s Correlation Co-Efficient 

Baseline On ED Change 

Time & Energy Saving (53)    

    Unsaturated Fat Intake   serves/day -0.08, p = 0.59 -0.31*, p = 0.03 -0.25, p=0.08 

Variety Seeking (53)    

    Vegetable Intake  HEIFA sub-score 0.34*, p=0.01 0.02, p =0.89 -0.23, p-0.09 

Diet-Health Orientation (53)    

   Vegetable Intake             HEIFA sub-score 0.30*, p=0.03 -0.15, p=0.30 -0.35**, p=0.0098 

 serves/day 0.34*, p= 0.01 0.01, p=0.97 -0.26, p=0.06 

Vegetable Variety  HEIFA sub-score 0.33*, p=0.02 -0.07, p=0.62 -0.32*, p=0.02 

Refined Grain Intake  HEIFA sub-score 0.19, p=0.18 0.37**, p=0.006 0.14, p=0.33 

Sodium Intake  mg/day -0.34*, p=0.01 0.04, p=0.78 0.31*, p=0.02 

Natural Food Preferences (54)    

Added Sugar Intake  % daily energy -0.31*, p=0.02 -0.17, p=0.23 0.09, p=0.53 

Openness  (54)    

Fruit Intake  serves/day 0.10, p =0.48 0.30*, p=0.03 0.11, p=0.43 

Meat Intake  HEIFA sub-score -0.36**, p=0.007 -0.02, p=0.88 0.28*, p=0.04 

Dairy Intake  HEIFA sub-score -0.20, p=0.14 -0.30*, p=0.03 -0.10, p=0.48 

Sodium Intake  HEIFA sub-score 0.32*, p=0.02 0.0, p=0.94 -0.27, p=0.05 

Conscientiousness (54)    

   Vegetable Variety  HEIFA sub-score 0.27*, p=0.04 -0.28*, p=0.04 -0.42**, p=0.002 

Wholegrain Intake  HEIFA sub-score 0.17, p=0.23 0.33*, p=0.02 0.17, p=0.23 

Non-Core Food Intake    HEIFA sub-score -0.23, p=0.10 0.24, p=0.09 0.38**, p=0.005 

 serves/day 0.19, p=0.18 -0.24, p=0.08 -0.35**, p=0.009 

Extraversion (54)    

Meat Intake  HEIFA sub-score 0.13, p=0.33 -0.21, p=0.12 -0.30*, p=0.03 

Unsaturated Fats Intake  serves/day -0.16, p=0.25 0.19, p=0.16 0.32*, p=0.02 

Alcohol Intake  serves/day 0.17, p=0.21 -0.28*, p=0.04 -0.34*, p=0.01 

Neuroticism (54)    

Non-Core Food Intake  HEIFA sub-score -0.34*, p= 0.01 0.00, p= 0.999 0.26 p=0.05 

Saturated Fat Intake     HEIFA sub-score -0.24, p=0.08 0.20, p=0.15 0.33*, p=0.01 

 % daily energy 0.26, p=0.06 -0.31*, p= 0.02 -0.38**, p= 0.004 

Added Sugar Intake  HEIFA sub-score -0.30*, p=0.03 0.05, p=0.70 0.28*, p=0.04 
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Appendix III. Scatterplots of each psychometric variable against HEIFA score at baseline, on ED and 

HEIFA score change. a) Time & Energy Saving Score. b) Variety-Seeking Score. c) Diet-Health 

Orientation. d) Food-Pleasure Score. e) Natural Food Preferences Score. f) Openness score. g) 

Conscientiousness score. h) Extraversion score. i) Agreeableness score. j) Neuroticism score. 

 

Appendix IV. Scatterplots of psychometric variables showing significant correlation with difference 

in HEIFA sub-components, where passing of the x-axis indicates a change from increase to decrease 

or vice versa (Griffin). a) Diet-Health Orientation against change in vegetable intake (HEIFA sub-

score). b) Diet-Health Orientation against change in vegetable variety (HEIFA sub-score). c) 
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Openness against change in meat intake (HEIFA sub-score). d) Conscientiousness against change in 

vegetable variety (HEIFA sub-score). e) Extraversion against change in alcohol intake (serves/day). f) 

Neuroticism against change in saturated fat intake (% daily energy). 
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Figure Legends 

Figure 1: a) Comparison of patient HEIFA score distribution at baseline and on ED, including the 

distribution of HEIFA change between time points (n = 54). b) Comparison of distribution of 

Convenience Orientation Scores: Time & Energy Saving score (n=53) and Variety Seeking score 

(n=53). c) Comparison of distribution of Food-Life Belief Scores: Diet-Health Orientation score 

(n=53), Food-Pleasure score (n=54) and Natural Food Preferences score (n=54). d) Comparison of 

distribution of Personality Trait Scores (n=54): Openness score, Convenience score, Orientation 

score, Extraversion score, Agreeableness score and Neuroticism score. Box and whiskers plots show 

the median, 25th and 75th centiles and the minimum and maximum scores. Mean intake is represented 

by the cross (x), and outliers as dots (●). 

Table 1. Mean and median scores for Diet Quality, Convenience Orientation, Food-Life Beliefs and 

Personality Traits.  

Psychometric Variable (n) Mean Score (± SD) Median 

Diet Quality scores   

   HEIFA baseline (54)  50.7 (± 7.8) 50.0 

   HEIFA on ED (54) 57.6 (± 8.7) 57.8 

   HEIFA change (54) 6.9 (± 9.8) 7.5 

Convenience Orientation scores   

   Time & Energy Saving (53)  39.3 (± 25.7) 33.3 

   Variety Seeking (53) 51.8 (± 20.9) 46.7 

Food-Life Beliefs scores   

   Diet-Health Orientation (53) 66.2 (± 16.1) 66.7 

   Food-Pleasure(54) 60.5 (± 24.9) 58.3 

   Natural Food Preference(54) 57.4 (± 30.0) 58.3 

Personality Traits scores   

   Openness (54) 63 (± 20.4) 66.7 

   Conscientiousness (54) 79.6 (± 14.0) 83.3 

   Extraversion (54) 54.3 (± 26.1) 50.0 

   Agreeableness (54) 71.0 (± 15.3) 66.7 

   Neuroticism (54) 48.5 (± 18.4) 50.0 
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Table 2. Results of linear regression analysis for various psychological measures with HEIFA scores 

(at baseline, on ED, and their difference) as predictors. 

Psychometric Variable (n) 
Pearson’s Correlation Co-Efficient with HEIFA 

Baseline On ED Change 

Convenience Orientation scores    

Time & Energy Saving (53) -0.04 -0.10 -0.06 

Variety Seeking (53) 0.25 0.03 -0.18 

Food-Life Beliefs scores    

Diet-Health Orientation (53) 0.40** 0.11 -0.23 

Food-Pleasure (54) 0.11 -0.06 -0.13 

Natural Food Preferences (54) -0.02 -0.25 -0.21 

Personality Traits scores    

Openness (54) -0.05 0.01 0.05 

Conscientiousness (54) 0.07 0.23 0.16 

Extraversion (54) 0.28* 0.05 -0.17 

Agreeableness (54) -0.03 -0.04 -0.01 

Neuroticism (54) -0.20 0.08 0.24 

ED, Elimination Diet; * p <0.05; ** p <0.01 
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Table 3. Results of linear regression analysis for various psychological measures with HEIFA Food 

Group sub-scores and number of daily food group serves (at baseline, on ED, and their difference) as 

predictors. N.B. HEIFA sub-scores for Saturated Fat, Sodium and Added Sugar Intake indicate lower 

intake of these nutrients. 

Psychometric Measure (n) Unit 
Pearson’s Correlation Co-Efficient 

Baseline On ED Change 

Time & Energy Saving (53)    

    Unsaturated Fat Intake   serves/day -0.08 -0.31* -0.25 

Variety Seeking (53)    

    Vegetable Intake  HEIFA sub-score 0.34* 0.02 -0.23 

Diet-Health Orientation (53)    

   Vegetable Intake             HEIFA sub-score 0.30* -0.15 -0.35** 

 serves/day 0.34* 0.01 -0.26 

Vegetable Variety  HEIFA sub-score 0.33* -0.07 -0.32* 

Refined Grain Intake  HEIFA sub-score 0.19 0.37** 0.14 

Sodium Intake  mg/day -0.34* 0.04 0.31* 

Natural Food Preferences (54)    

Added Sugar Intake  % daily energy -0.31* -0.17 0.09 

Openness  (54)    

Fruit Intake  serves/day 0.10 0.30* 0.11 

Meat Intake  HEIFA sub-score -0.36** -0.02 0.28* 

Dairy Intake  HEIFA sub-score -0.20 -0.30* -0.10 

Sodium Intake  HEIFA sub-score 0.32* 0.01 -0.27 

Conscientiousness (54)    

   Vegetable Variety  HEIFA sub-score 0.27* -0.28* -0.42** 

Wholegrain Intake  HEIFA sub-score 0.17 0.33* 0.17 

Non-Core Food Intake    HEIFA sub-score -0.23 0.24 0.38** 

 serves/day 0.19 -0.24 -0.35** 

Extraversion (54)    

Meat Intake  HEIFA sub-score 0.13 -0.21 -0.30* 

Unsaturated Fats Intake  serves/day -0.16 0.19 0.32* 

Alcohol Intake  serves/day 0.17 -0.28* -0.34* 

Neuroticism (54)    

Non-Core Food Intake  HEIFA sub-score -0.34* 0.00 0.26 

Saturated Fat Intake     HEIFA sub-score -0.24 0.20 0.33* 

 % daily energy 0.26 -0.31* -0.38** 

Added Sugar Intake  HEIFA sub-score -0.30* 0.05 0.28* 

ED, Elimination Diet; * p <0.05; ** p <0.01 


