
Supplementary file 1. Description of the pilot study to develop the questionnaire to 1 

measure public knowledge of ultra-processed foods in Australia 2 

The pilot study aimed to develop and test a questionnaire to measure public knowledge of 3 

ultra-processed foods in Australia.  4 

Preliminary questionnaire development and consultation with consumers 5 

The first version of the survey questionnaire was developed in Qualtrics by the research 6 

team drawing on previous literature1,2. The questionnaire was tested by a panel of five 7 

consumers to generate evidence of its face validity (i.e., whether the items were perceived 8 

as clear, understandable, and relevant to assessing knowledge of ultra-processed foods). The 9 

panel comprised adults living in Australia (2 young women, 1 middle aged woman, 1 middle 10 

aged man, 1 older woman, across both regional and major cities of Australia), recruited from 11 

the Deakin IPAN Consumer Network. During a 2-hour online workshop, held via Zoom in 12 

August 2023, consumers had the opportunity to trial the survey and provided feedback on 13 

survey length, appropriateness and clarity of instructions, questions, response options, and 14 

images, and identified repetitive or missing questions and items. Feedback was incorporated 15 

to the survey in Qualtrics, after discussion with the research team. Examples of how the 16 

survey was modified after feedback are presented below. A one-minute video explaining 17 

ultra-processed foods was also developed and included in the end of the survey (i.e., once 18 

participants had submitted their responses). This was suggested by consumers to provide 19 

participants an understanding of this concept without influencing their answers.  20 

Before consultation After consultation 

“What do you understand by the term 'ultra-
processed foods’?” 

“What comes to your mind when you think of the 
term 'ultra-processed foods'? How would you describe 
this term?” 

- New question: 
“Prior to today, had you heard about ultra-processed 
foods?” 



  21 

Pilot test with a convenience sample 22 

A cross-sectional online survey was conducted to pilot test the survey with a convenience 23 

sample of Australian adults, using the structured questionnaire developed in Qualtrics. 24 

Participants were eligible if they were aged 18-65y, living in Australia at the time of the 25 

survey and with access to a device with internet connection. Recruitment occurred over a 26 

three-week period using institutional (Deakin IPAN) social media (Facebook, LinkedIn, and 27 

Twitter) and website listing. Participation was anonymous and voluntary. Data collection 28 

occurred between February and March 2024, in English only. 29 

A total of 52 participants completed the survey, with an average of 20 min to complete 30 

(range 6-58min). Among them, 62% were women, 57% aged 30-39 years (median 35 years, 31 

range 24-65years), 100% had completed Year 12 or an equivalent level of education, 70% 32 

spoke English at home, 75% lived in the State of Victoria, 100% did not identify as 33 

Aboriginal, Torres Strait Islander or both, and 65% did not have a professional background in 34 

health. Ninety-six percent reported awareness about UPFs prior to the pilot survey (Table 35 

S1). Responses were content analysed and key findings were summarised and informed 36 

survey refinement.  37 

 38 



Table S1. Characteristics of the pilot study participants (n= 52). 39 

 Demographics  
Gender (%) 

 

    Male 38 
    Female 62 
Age, median (min, max) 35.3 (24.4, 65.7) 
Age, %  
    24-29 years 13.7 
    30-39 years 56.9 
    40-49 years 15.7 
    50-65 years 13.7 
Ability to communicate in English, %  

   Yes 100 
Language spoken at home, %  
    English 79 
    Other 21 
Aboriginal and Torres Strait Islander, %  
    Neither Aboriginal or Torres Strait Islander 100 
Education, %  
    Year 12 or equivalent 100 
States and territories, %  
    VIC 75 
    NSW 12 
    QLD 6 
    SA 6 
    TAS 2 
    WA 0 
    NT 0 
Professional background in health, %  
    Yes 35 
    No 65 
Prior awareness about UPFs, %  
    Yes 96 
    No 4 

 40 

Final questionnaire development 41 

After team discussion, the survey was modified considering the responses from the pilot 42 

study as follows: 43 



Modifications to the survey after pilot study: 44 

Block 1: Pilot Demographic questions Decision for national survey 

• What is your date of birth? (dd/mm/yyyy) 
• How do you describe your gender?  
• Can you communicate confidently in English? E.g., 

speak, read, and write English confidently 
• Which language do you mainly speak at home? If more 

than one language, indicate the one that is spoken most 
often 

• Are you of Aboriginal origin, Torres Strait Islander origin, 
or both? 

• What is the highest year of primary or secondary school 
that you have completed? 

• Suburb 
• Postcode 
• Do you have a professional background in health? (e.g. 

doctor, dietitian, nutritionist, pharmacist, etc.) 

Keep each question in its form, except: 
- Changed date of birth to “How old are you?” 
- Added “What is your country of birth?” 
- Removed ‘suburb’ as postcode is the only geographic-related variable being used. 

Block 2: Pilot UPF questions Decision for national survey 

“What comes to your mind when you think of the term 'ultra-
processed foods'? How would you describe this term?” 

Keep the question in its form. 
 
Justification: Participants answered as expected.  

“Please list up to 10 different types of foods or drinks that you 
consider to be ultra-processed” 

Modifications: 
- Include wording to guide respondents to be more specific. New question now reads:  

“Please list up to 10 different types of foods or drinks that you consider to be ultra-processed. 
Please be specific as possible (e.g., product type, flavour and brand).” 

 New question added to the survey: 
- “In your view, is there a difference between ultra-processed foods and other types of processed 

foods? If so, how?” 
 



Justification: It was unclear in the pilot study if people could differentiate UPFs from other types of 
processed foods (e.g., many people reported issues with ‘preservatives’ or high content of salt, sugar and 
fat). This question would help to get more direct responses. 

“In this section, we would like you to select any ultra-processed 
foods and drinks among those items presented below. You can 
click on the image to view it in full size.” 
 
Items included: 

1. Chicken nuggets 
2. Instant noodles 
3. Ready meal lasagne 
4. Fast food burger 
5. Flavoured water 
6. Chocolate block 
7. Cereal bar 
8. Flavoured yoghurt 
9. Bolognese pasta sauce 
10. Tortilla strips corn 
11. Multigrain packaged bread 
12. Cheese block 
13. Canned corn 
14. Canned fish 
15. Full cream milk 
16. 100% Fruit juice 
17. Pasta 
18. Plain yoghurt 
19. Chicken breast 
20. Oats 

Suggested modifications: 
 

- Replace ‘chicken breast’ and ‘oats’ with potentially more controversial items since >95% did not 
select as UPF. Add instead: (1) non-UPF Bread and (2) Muesli.  
 

 

“Can you briefly tell us how did you make the decision whether a 
food or drink below was ultra-processed? For instance, did you 
consider elements from the packaging or rely on what you 
already know about these foods? Your insights will help us 
understand your perspective better.” 

Keep the question in its form. 
Justification: It helps identify rationale for identifying ultra-processed foods (including misconceptions) at 
the product level. 



Block 3: Triadic sorting technique Decision for national survey 

“In your view, how do the two products on the top differ from 
the one on the bottom? Please include both the top and bottom 
products in your response.” 

Keep the question in its form. 
Changes only in the pictures of foods provided to make sure the 3 images represented examples from 
equivalent groups (e.g., all dairy-based). 

Block 4: FoodProK Decision for national survey 

“Overall, how healthy is this food product? Please move the bar 
under the image on a scale from 0 to 10, where 0 = Not at all 
healthy, and 10 = Extremely healthy.” 
 

Keep the question in its form. 
 

Block 5: Final questions Decision for national survey 

“Is there anything else you would like to tell us about ultra-
processed foods?” 

Keep the question in its form. 
 

“Prior to today, had you heard about ultra-processed foods?” Keep the question in its form. 

Overall: brands were removed for the main study questionnaire due to copyright issues. 

 45 



The final survey was developed in Qualtrics, containing 9 questions about characteristics of 46 

the population (e.g., demographics), 2 open-ended questions about understanding of ultra-47 

processed foods, one free-listing task, one ultra-processed food identification task (with 20 48 

pictures of products, 10 being ultra-processed foods), one triadic sorting technique with four 49 

groups of foods and beverages, the assessment of healthiness perception using the Food 50 

Processing Knowledge (FoodProK) Score method2, and final questions about awareness of 51 

the ultra-processed food term prior to the study, and other comments. 52 

 53 
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Supplementary file 3.  Good Reporting of A Mixed Methods Study (GRAMMS) checklist  62 

Guideline Section: page 

Describe the justification for using a mixed 
methods approach to the research question 

Methods – Study design and 
participants; pg. 9 

Describe the design in terms of the purpose, 
priority and sequence of methods 

Methods – Study design and 
participants; pg. 9 

Describe each method in terms of sampling, data 
collection and analysis 

Methods – Study measures; pg. 9-11 
Methods – Data analysis: pg. 11-14 

Describe where integration has occurred, how it 
has occurred and who has participated in it 

Methods – Data analysis: pg. 14 

Describe any limitation of one method associated 
with the present of the other method 

Discussion - Strengths and Limitations; 
pg. 26 

Describe any insights gained from mixing or 
integrating methods 

Discussion; pg. 26 

 63 
Reference: 64 
O’Cathain A, Murphy E, Nicholl J. The quality of mixed methods studies in health services 65 
research. J Health Serv Res Policy. 2008;13: 92-98. 66 

 67 



 68 

 69 

Supplementary file 4. Concept maps for participant descriptions of ultra-processed foods 70 

stratified by gender. In order of decreasing dominance themes for men were: “ingredients”, 71 

“processed”, “things”, “chips”. In order of decreasing dominance themes for women were: 72 

“ingredients”, “processed”, “unhealthy”, “healthy”, “original”. 73 



Supplementary file 5. Classification of ultra-processed food according to respondents 74 

(n=1,086) 75 

Food item Correct  
(N, %) 

Incorrect  
(N, %) 

Total 692 (65.5) 364 (34.5) 

Ultra-processed food 480 (45.5) 576 (54.5) 

  Chicken nuggets 788 (72.6) 298 (27.4) 
  Fast food burger  754 (69.4) 332 (30.6) 
  Instant noodles 747 (68.8) 339 (31.2) 
  Ready meal lasagne 672 (61.9) 414 (38.1) 
  Chocolate bar 478 (44.0) 608 (56.0) 
  Flavoured water 439 (40.4) 647 (59.6) 
  Cereal bar 353 (32.5) 733 (67.5) 
  Bolognese pasta sauce 284 (26.1) 802 (73.9) 
  Flavoured yoghurt 240 (22.1) 846 (77.9) 
  Multi-grain packaged bread 184 (16.9) 902 (83.1) 

Non-ultra-processed food 903 (85.5) 153 (14.5) 

  Plain yoghurt 1,008 (92.8) 78 (7.2) 
  Pasta 981 (90.3) 105 (9.7) 
  Full cream milk 973 (89.6) 113 (10.4) 
  Canned corn 950 (87.5) 136 (12.5) 
  Muesli 938 (86.4) 148 (13.6) 
  Canned fish 928 (85.5) 158 (14.5) 
  100% Fruit juice 922 (84.9) 164 (15.1) 
  Cheese block 896 (82.5) 190 (17.5) 
  Bakery white bread 851 (78.4) 235 (21.6) 
  Tortilla strips corn 835 (76.9) 251 (23.1) 

 76 

Supplementary file 6. Food Processing Knowledge Score by food category using continuous 77 

(main analysis) and binary scoring (n=1,012). 78 

Category FoodProK continuous score*  FoodProK binary score* 

Mean (SD)  Mean (SD) 

Fruit  5.31 ± 2.72  0.95 ± 0.22 

Grain 3.85 ± 2.92  0.86 ± 0.35 

Dairy 2.62 ± 2.94  0.76 ± 0.43 
Meat 5.23 ± 2.94  0.91 ± 0.28 

FoodProK score 17.1 ± 8.53  3.48 ± 0.84 
*Continuous score ranges from -40 to +40 is calculated based on difference between healthiness 79 
ratings attributes to UPFs vs non-UPFs. Binary score ranges from 0 to 4 and is calculated as 0/1 per 80 
category if a higher healthiness rating is given to a non-UPF (yes/no). 81 



Supplementary file 7. Socio-demographic correlates of the number of items correctly 82 
identified as UPFs and Food Processing Knowledge (FoodProK) scores. 83 

 
 Number of items correctly identified as 

UPF* 
 

FoodProK 

β 95 % CI P-value  β 95 % CI P-value** 
Gender        
   Men vs. Women -0.74 -1.09, -0.38 <0.001  -3.78 -5.04, -2.51 <0.001 
   Non-binary/other vs. Women 0.06  -1.33, 1.46 1.00  1.96 -3.44, 7.36 1.00 
   Non-binary/other vs. Men 0.80 -0.60, 2.20 0.51  5.74 0.33, 11.15 0.03 
Age (years)        
   30-39 vs. 20-29 -0.003 -0.55, 0.54 1.00  1.37 -0.61, 3.35 0.41 
   40-49 vs. 20-29 0.14 -0.42, 0.69 1.00  2.15 0.12, 4.18 0.03 
   50-64 vs. 20-29 -0.12 -0.66. 0.43 1.00  1.96 -0.03, 3.94 0.06 
   40-49 vs. 30-39 0.14 -0.41, 0.69 1.00  0.78 -1.23, 2.79 1.00 
   50-64 vs. 30-39 -0.11 -0.66, 0.43 1.00  0.59 -1.38, 2.56 1.00 
   50-64 vs. 40-49 -0.26 -0.81, 0.30 1.00  -0.19 -2.21, 1.82 1.00 
Education        
   Year 11 or lower vs. Year 12 -0.42  -0.80, -0.03 0.03  -0.11 -1.52, 1.30 0.88 
Area-level disadvantage        
   Q2 vs. Q1 -0.00 -0.69, 0.69 1.00  -0.05 -2.57, 2.48 1.00 
   Q3 vs. Q1 -0.02 -0.67, 0.62 1.00  -0.29 -2.66, 2.08 1.00 
   Q4 vs. Q1 0.20 -0.44, 0.85 1.00  0.85 -1.53, 3.23 1.00 
   Q5 vs. Q1 0.54 -0.15, 1.23 0.28  1.37 -1.17, 3.91 1.00 
   Q3 vs. Q2 -0.02 -0.67, 0.62 1.00  -0.25 -2.61, 2.11 1.00 
   Q4 vs. Q2 0.20 -0.45, 0.86 1.00  0.89 -1.48, 3.26 1.00 
   Q5 vs. Q2 0.54 -0.15, 1.24 0.29  1.41 -1.12, 3.95 1.00 
   Q4 vs. Q3 0.23 -0.37, 0.83 1.00  1.14 -1.06, 3.34 1.00 
   Q5 vs. Q3 0.56 -0.08, 1.21 0.14  1.66 -0.71, 4.04 0.49 
   Q5 vs. Q4 0.33 -0.32, 0.98 1.00  0.52 -1.86, 2.91 1.00 
Country of birth        
  Other vs. Australia -0.31 -0.65, 0.04 0.08  -0.82 -2.08, 0.43 0.19 
Language spoken         
  Other vs. English -0.57 -1.18, 0.04 0.06  -2.47 -4.67, -0.26 0.03 
Aboriginal, Torres Strait  
Islander or both 

  
 

   
 

  Yes vs. No -0.82 -1.59, -0.06 0.035  -5.78 -8.63, -2.92 <0.001 
State        
  ACT vs NSW 0.47 -1.50, 2.43 1.00  -0.66 -8.22, 6.91 1.00 
  VIC vs NSW 0.39 -0.21, 0.99 1.00  0.20 -2.01, 2.41 1.00 
  QLD vs NSW 0.11 -0.54, 0.76 1.00  -1.21 -3.61, 1.2 1.00 
  SA vs NSW -0.01 -0.88, 0.87 1.00  -0.26 -3.47, 2.95 1.00 
  WA vs NSW 0.15 -0.75, 1.05 1.00  -0.29 -3.53, 2.94 1.00 
  TAS vs NSW 1.60 0.18, 3.02 0.01  -0.96 -6.23, 4.32 1.00 
  NT vs NSW 1.07 -2.68, 4.82 1.00  2.90 -10.55, 16.36 1.00 
  VIC vs ACT -0.07 -2.05, 1.60 1.00  0.86 -6.74, 8.45 1.00 
  QLD vs ACT -0.36 -2.34, 1.63 1.00  -0.55 -8.2, 7.1 1.00 
  SA vs ACT -0.48 -2.55, 1.60 1.00  0.40 -7.54, 8.34 1.00 
  WA vs ACT -0.32 -2.40, 1.74 1.00  0.37 -7.59, 8.32 1.00 
  TAS vs ACT 1.13 -1.22, 3.45 1.00  -0.30 -9.27, 8.68 1.00 
  NT vs ACT 0.6 -3.59, 4.79 1.00  3.56 -11.73, 18.85 1.00 
  QLD vs VIC -0.28 -0.96, 0.39 1.00  -1.41 -3.89, 1.08 1.00 
  SA vs VIC -0.40 -1.29, 0.49 1.00  -0.46 -3.73, 2.81 1.00 
  WA vs VIC -0.24 -1.16, 0.67 1.00  -0.49 -3.79, 2.8 1.00 
  TAS vs VIC 1.21 -0.22, 2.63 0.24  -1.16 -6.47, 4.15 1.00 
  NT vs VIC 0.67 -3.08, 4.42 1.00  2.70 -10.77, 16.17 1.00 
  SA vs QLD -0.12 -1.05, 0.81 1.00  0.95 -2.46, 4.35 1.00 
  WA vs QLD 0.04 -0.91, 0.98 1.00  0.91 -2.52, 4.34 1.00 
  TAS vs QLD 1.49 0.04, 2.94 0.04  0.25 -5.14, 5.64 1.00 
  NT vs QLD 0.96 -2.80, 4.72 1.00  4.11 -9.4, 17.61 1.00 
  WA vs SA 0.16 -0.96, 1.27 1.00  -0.03 -4.06, 4 1.00 
  TAS vs SA 1.61 0.04, 3.18 0.04  -0.70 -6.49, 5.1 1.00 
  NT vs SA 1.08 -2.72, 4.88 1.00  3.16 -10.51, 16.83 1.00 
  TAS vs WA 1.45 -0.12, 3.03 0.11  -0.66 -6.48, 5.15 1.00 
  NT vs WA 0.92 -2.89, 4.73 1.00  3.19 -10.48, 16.87 1.00 
  NT vs TAS -0.53 -4.50, 3.43 1.00  3.86 -10.44, 18.15 1.00 



Rurality        
  Other vs. Major city  0.04 -0.31,0.39 0.82  0.69 -0.59, 1.97 0.29 
Health background        
  Yes vs. No  -0.45 -0.86, -0.05 0.03  -2.53 -4.00, -1.07 0.001 
Prior awareness about UPFs        
  Yes vs. No  1.01 0.72, 1.30 <0.001  2.08 0.98, 3.17 <0.001 

Notes: CI Confidence Intervals. NSW: New South Wales; VIC: Victoria; QLD: Queensland; SA: South Australia; WA: Western Australia; TAS: 84 
Tasmania; ACT: Australian Capital Territory; NT: Northern Territory 85 
*Ranges from 0-20, includes correctly classifying both UPF (n=10) and non-UPF (n=10) items.   86 
**Variables are significant if p < 0.05 after post hoc adjustment using Bonferroni procedure. 87 



 88 

Supplementary file 8. Leximancer identified themes and concepts from participant 89 
descriptions of ultra-processed foods (n=1,086) 90 

Theme Hits Concept Count Relevance 
Ingredients 490 ingredients  

preservatives 
additives 
artificial 
sugar 
lots 
added 
chemicals 
processing 
products 
fats 
nutritional 
packaged 
salt 
contain 
full 
processes 
long 
items 
meals 
shelf 
nutrients 
typically 
drinks 
instant 
taste 

107 
106 
98 
69 
66 
59 
44 
43 
42 
39 
37 
37 
36 
35 
30 
25 
25 
24 
24 
20 
20 
18 
17 
15 
14 
14 

62% 
61% 
57% 
40% 
38% 
34% 
25% 
25% 
24% 
23% 
21% 
21% 
21% 
20% 
17% 
14% 
14% 
14% 
14% 
12% 
12% 
10% 
10% 
9% 
8% 
8% 

Processed 320 processed 
natural 
meat 
highly 
form 
original 

173 
103 
47 
42 
31 
27 

100% 
60% 
27% 
24% 
18% 
16% 

Fast 194 fast 
things 
chips 
junk 
McDonald’s 
ready 
cereals 
biscuits 

66 
37 
34 
30 
28 
22 
19 
13 

38% 
21% 
20% 
17% 
16% 
13% 
11% 
8% 

Unhealthy 182 unhealthy 
healthy 
health 
bad 

121 
33 
23 
23 

70% 
19% 
13% 
13% 

Theme names were automatically assigned by Leximancer based on the most frequently occurring concept under a given theme. Hits 91 
refers to the number of times a segment of text has been captured under a theme. Count is the number of times a concept appeared in 92 
participant responses. Relevance refers to the frequency of text segments that contain the concept, proportionate to the frequency of the 93 
most dominant concept. 94 

 95 

 96 

 97 


	UPF Survey - Revised Supplementary file CC
	UPF Survey - Survey
	UPF Survey - Revised Supplementary file CC

