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S1. The Cardiff Hypersensitivity Scale (CHYPS, full version)
This questionnaire asks about sights, sounds, touches, textures, smells and tastes that might cause you discomfort. We mean physical and mental discomfort that affects your ability to do things. This discomfort could be straight away or build up over a few minutes. 
Please answer each question based on what happens if you are in each situation and NOT how often you are in that situation. For example, you should answer ‘Almost Always’ if you almost always feel discomfort when in a supermarket, even if you rarely go to supermarkets.     
Vision 
1. When I look at repeating or stripy patterns (e.g., patterned flooring, wallpaper, buildings, striped clothing), it makes my eyes or head feel so uncomfortable I need to look away from them. 
       Almost Never                           Occasionally                           Often                           Almost Always    
2. I try to avoid watching films or TV which have lots of fast movements or uses shaky camera footage (e.g., sports games, action films) because I find them uncomfortable to look at. 
       Almost Never                           Occasionally                           Often                           Almost Always  	  
3. I turn off or dim bright ceiling lights because they make my eyes or head feel uncomfortable.
       Almost Never                           Occasionally                           Often                           Almost Always   
4. I have to look away when watching sports or people running and moving around quickly because it's visually uncomfortable.     
       Almost Never                           Occasionally                           Often                           Almost Always   
5. Stripy and repeating patterns and pictures seem to shimmer, flicker, or move when I look at them.      
       Almost Never                           Occasionally                           Often                           Almost Always   
6. I close my eyes or look away if there are strobing or flashing lights on a TV programme or a film at the cinema. 
      Almost Never                           Occasionally                           Often                           Almost Always   
7. Even if the sun is not directly in my eyes, I need to put the window shade down when driving in bright conditions because the light is uncomfortable for my eyes or head.	 
       Almost Never                           Occasionally                           Often                           Almost Always   
8. When there are lots of bright colours around me, I tend to get a headache.	 
       Almost Never                           Occasionally                           Often                           Almost Always   
9. I find sudden changes from dark to light highly uncomfortable for my eyes and head (e.g., turning on lights at night, coming out of a dark room).	    
Almost Never                           Occasionally                           Often                           Almost Always   
10. Video games with lots of motion make my eyes or head feel uncomfortable.	 
       Almost Never                           Occasionally                           Often                           Almost Always   
11. Cluttered or visually disorganized places (e.g., rooms, shops or other environments) make my eyes or head feel uncomfortable.	 
       Almost Never                           Occasionally                           Often                           Almost Always   
12. I need to look away from or avoid complex patterns in my environment (e.g., wallpaper, carpets, artwork).	 
       Almost Never                           Occasionally                           Often                           Almost Always   
13. Watching crowds of people moving around is uncomfortable for my eyes and head.	 
       Almost Never                           Occasionally                           Often                           Almost Always   
14. When sunlight is reflected off surfaces (e.g., water, snow, mirrors, cars, screens) it makes my eyes or head feel so uncomfortable that I need to look away.	 
       Almost Never                           Occasionally                           Often                           Almost Always   
15. I find rooms or buildings with stripy or complex features (e.g., high contrast panelling, brickwork, columns) uncomfortable to look at.	 
       Almost Never                           Occasionally                           Often                           Almost Always   
16. Looking at flickering screens is uncomfortable for my eyes and head.	 
       Almost Never                           Occasionally                           Often                           Almost Always   
17. I try to avoid going to supermarkets because I find them visually uncomfortable (e.g., too many objects, shelves, bright colours, and lights).	  
      Almost Never                           Occasionally                           Often                           Almost Always   
18. I try to avoid venues where there will be strobing or flashing lights (e.g., clubs, theatres, concerts) in case they make my eyes or head feel uncomfortable.	    
       Almost Never                           Occasionally                           Often                           Almost Always   
19. My eyes or head feel uncomfortable if there is a bright light in the dark (e.g., cinema screens, lecture theatres, torches, car headlights at night).	 
       Almost Never                           Occasionally                           Often                           Almost Always   
20. Clothing with stripes, checks, or complex patterns make me want to look away 
      Almost Never                           Occasionally                           Often                           Almost Always   
Auditory 
21. I would want to leave a room if there was a repetitive noise in the background (e.g. clicking, beeping, ticking). 
       Almost Never                           Occasionally                           Often                           Almost Always    
22. When working in a quiet place I need to avoid people making sounds even if they are quiet (e.g. pages of a book turning, pen clicking, typing). 
        Almost Never                           Occasionally                           Often                           Almost Always   
23. I would need to leave a public space where there is traffic noise, people talking, children playing, and music all at once. 
          Almost Never                           Occasionally                           Often                           Almost Always   
24. The sound of people eating hard crunchy foods makes me want to move away.       
       Almost Never                           Occasionally                           Often                           Almost Always   
25. Multiple people talking at once causes me discomfort. 
       Almost Never                           Occasionally                           Often                           Almost Always   
26. I would need to turn off or get away from an electronic device (e.g., lightbulb, fridge, speaker) if it was making a buzzing sound because the noise would be uncomfortable. 
      Almost Never                           Occasionally                           Often                           Almost Always   
27. Hearing the sounds of people fidgeting causes me discomfort. 
      Almost Never                           Occasionally                           Often                           Almost Always   
28. I avoid events where crowds may be shouting or cheering (e.g. sports events, rallies) mainly because the loud voices are uncomfortable. 
Almost Never                           Occasionally                           Often                           Almost Always   
29. I try to avoid using room air conditioning or an electric fan because of the sound it makes. 
      Almost Never                           Occasionally                           Often                           Almost Always   
30. I would need to leave a gym, swimming pool or activity centre if there were many overlapping sounds at once (e.g. adults talking, children playing, music). 
Almost Never                           Occasionally                           Often                           Almost Always   
31. I would need to stop or fix a dripping tap as soon as possible because the sound is uncomfortable.. 
Almost Never                           Occasionally                           Often                           Almost Always   
32. I have to leave the room if someone near me is breathing heavily because the sound is uncomfortable. 
Almost Never                           Occasionally                           Often                           Almost Always   

Tactile  
33. I would not eat food on my plate if it had a juicy texture. 
       Almost Never                           Occasionally                           Often                           Almost Always   
34. I feel uncomfortable when I walk past another person and I brush against them. 
       Almost Never                           Occasionally                           Often                           Almost Always   
35. I need to cut the tags out of clothes because they brush against my skin. 
      Almost Never                           Occasionally                           Often                           Almost Always   
36. I need to wait for water to warm up as washing my hands with cold water is uncomfortable. 
      Almost Never                           Occasionally                           Often                           Almost Always   
37. I avoid wearing tight fitting clothes because they feel uncomfortable. 
      Almost Never                           Occasionally                           Often                           Almost Always   
38. I find being hugged uncomfortable. 
      Almost Never                           Occasionally                           Often                           Almost Always   
39. I avoid walking barefoot due to the feeling of dirt and dust on my feet. 
      Almost Never                           Occasionally                           Often                           Almost Always   
40. I try to avoid food with a mushy texture.   
      Almost Never                           Occasionally                           Often                           Almost Always   
41. I have to dry my hands thoroughly because the feeling of wet hands is uncomfortable. 
      Almost Never                           Occasionally                           Often                           Almost Always   
42. I try to keep space between myself and other people because physical contact makes me uncomfortable.  
      Almost Never                           Occasionally                           Often                           Almost Always   
43. I find it uncomfortable to wear jewellery and clothing against my neck (e.g. necklaces, ties, scarfs, turtlenecks, buttoned-up shirt collars).   
      Almost Never                           Occasionally                           Often                           Almost Always   
44. Eating food which has a spongy texture feels uncomfortable. 
        Almost Never                           Occasionally                           Often                           Almost Always   
45. I try to avoid walking barefoot on carpets or rugs as the feeling is uncomfortable. 
       Almost Never                           Occasionally                           Often                           Almost Always 
46. It makes me uncomfortable when someone lightly touches me to get my attention. 
       Almost Never                           Occasionally                           Often                           Almost Always   
47. I try to avoid slippery foods because the texture in my mouth feels uncomfortable. 
       Almost Never                           Occasionally                           Often                           Almost Always   
48. Whether I can tolerate the feel of the fabric determines what clothes I wear. 
        Almost Never                           Occasionally                           Often                           Almost Always   
Smell   
49. I buy non-perfumed products because strong scents are uncomfortable for me. 
    Almost Never                           Occasionally                           Often                           Almost Always 
50. I avoid cooking certain foods mainly because of the smell. 
       Almost Never                           Occasionally                           Often                           Almost Always 
51. I restrict my time in strong-scented shops because the smell makes me physically or mentally uncomfortable. 
       Almost Never                           Occasionally                           Often                           Almost Always 
52. I avoid public toilets where possible because of the smell. 
       Almost Never                           Occasionally                           Often                           Almost Always 
53. I find the smell of air fresheners in a room or car overpowering. 
       Almost Never                           Occasionally                           Often                           Almost Always 
54. New places where the smell is unfamiliar cause me discomfort. 
        Almost Never                           Occasionally                           Often                           Almost Always 
55. I would find it hard to sit next to someone who was wearing a potent perfume or aftershave. 
    Almost Never                           Occasionally                           Often                           Almost Always 
56. Walking past a cafeteria or food stand causes me discomfort, mainly because of the smell. 
        Almost Never                           Occasionally                           Often                           Almost Always 
Taste  
The following questions focus on any discomfort you might experience in response to the taste of foods and drinks. Please answer based on your taste experiences, rather than any allergies or any digestive or gastrointestinal sensitivities you may have (e.g. IBS, reflux, or stomach discomfort). 
57. I avoid food with strong flavours because of the way they taste to me. 
      Almost Never                           Occasionally                           Often                           Almost Always 
58. I avoid using new flavours and seasoning in my cooking because I might find the taste uncomfortable. 
       Almost Never                           Occasionally                           Often                           Almost Always 
59. The aftertaste of bitter foods is uncomfortable to me. 
      Almost Never                           Occasionally                           Often                           Almost Always 
60. I struggle with the taste of dishes that are spiced.  
      Almost Never                           Occasionally                           Often                           Almost Always 
61. I try to eat the same foods as much as possible because I prefer familiar tastes. 
      Almost Never                           Occasionally                           Often                           Almost Always 
62. I struggle to eat dishes that taste sour. 
      Almost Never                           Occasionally                           Often                           Almost Always 
[image: Group 146998105, Grouped object]


CHYPS Scoring
Responses are scored on a scale from 0-3 (where Almost Never = 0, Occasionally = 1, Often = 2, and Almost Always = 3). CHYPS can be scored as a simple total, or with a score for each sense, or even with a score for each subfactor within the senses.  The tables below provide templates.
It can also be scored with three cross-modal subscales to reflect the three supra-modal factors revealed by network and bifactor analyses. The first cross-modal subscale is the Visual subscale (using the visual modality score). The remaining two cross-modal subscales are Social-Auditory and Body and Chemosensory which are calculated by summing the colour-coded subfactors across sensory modalities, according to the final templates.

Vision
	Pattern 
	Strobing 
	Brightness 
	Intense Visual Environments 
	 
	 

	Item 
	Score 
	Item 
	Score 
	Item 
	Score 
	Item 
	Score 
	 
	 

	1 
	 
	2 
	 
	3 
	 
	4 
	 
	 
	 

	5 
	 
	6 
	 
	7 
	 
	8 
	 
	 
	 

	12 
	 
	10 
	 
	9 
	 
	11 
	 
	 
	 

	15 
	 
	16 
	 
	14 
	 
	13 
	 
	 
	 

	20 
	 
	18 
	 
	19 
	 
	17 
	 
	 
	 

	Total 
	 
	Total 
	 
	Total 
	 
	Total 
	 
	Vision Total 
	 



Auditory 
	Background 
	Misophonia 
	Loud/Multiple 
	 
	 

	Item 
	Score 
	Item 
	Score 
	Item 
	Score 
	 
	 

	21 
	 
	22 
	 
	23 
	 
	 
	 

	26 
	 
	24 
	 
	25 
	 
	 
	 

	29 
	 
	27 
	 
	28 
	 
	 
	 

	31 
	 
	32 
	 
	30 
	 
	 
	 

	Total 
	 
	Total 
	 
	Total 
	 
	Auditory Total 
	 




Tactile
	Food Texture 
	Human Touch 
	Clothing 
	Hands/Feet 
	 
	 

	Item 
	Score 
	Item 
	Score 
	Item 
	Score 
	Item 
	Score 
	 
	 

	33 
	 
	34 
	 
	35 
	 
	36 
	 
	 
	 

	40 
	 
	38 
	 
	37 
	 
	39 
	 
	 
	 

	44 
	 
	42 
	 
	43 
	 
	41 
	 
	 
	 

	47 
	 
	46 
	 
	48 
	 
	45 
	 
	 
	 

	Total 
	 
	Total 
	 
	Total 
	 
	Total 
	 
	Tactile Total 
	 



Smell
	Fragrances 
	Natural Odours 
	 
	 

	Item 
	Score 
	Item 
	Score 
	 
	 

	49 
	 
	50 
	 
	 
	 

	51 
	 
	52 
	 
	 
	 

	53 
	 
	54 
	 
	 
	 

	55 
	 
	56 
	 
	 
	 

	Total 
	 
	Total 
	 
	Smell Total 
	 



Taste
	Item 
	Score 

	57 
	 

	58 
	 

	59 
	 

	60 
	 

	61 
	 

	62 
	 

	Taste Total 
	 



Total CHYPS
	Sense modality 
	Score 

	Vision Total 
	 

	Auditory Total 
	 

	Tactile Total 
	 

	Smell Total 
	 

	Taste Total 
	 

	Total CHYPS 
	 



Cross modal subscale scores
Social-Auditory 
	Subscale 
	Score 

	Human Touch 
	 

	Loud/Multiple 
	 

	Misophonia 
	 

	Background 
	 

	Total 
	 



Body chemosensory 
	Subscale 
	Score 

	Taste 
	 

	Food Texture 
	 

	Natural Odours 
	 

	Hands/Feet 
	 

	Total 
	 



Flesch-Kincaid reading level scores: Vision, Grade level = 5.7, Reading ease = 73; Auditory, Grade level = 5.2, Reading ease = 77; Tactile Grade level = 7; Reading ease = 66; Smell Grade level = 7.9, Reading ease = 62; Taste Grade level = 5.5, Reading ease = 78





S2. The Mini Cardiff Hypersensitivity Scale (CHYPS-Mini)
This questionnaire asks about sights, sounds, touches, textures, smells and tastes that might cause you discomfort. We mean physical and mental discomfort that affects your ability to do things. This discomfort could be straight away or build up over a few minutes. 
Please answer each question based on what happens if you are in each situation and NOT how often you are in that situation. For example, you should answer ‘Almost Always’ if you almost always feel discomfort when in a supermarket, even if you rarely go to supermarkets.     
1. I avoid cooking certain foods mainly because of the smell. 
      Almost Never                           Occasionally                           Often                           Almost Always   
2. I turn off or dim bright ceiling lights because they make my eyes or head feel uncomfortable. 
      Almost Never                           Occasionally                           Often                           Almost Always   
3. Whether I can tolerate the feel of the fabric determines what clothes I wear. 
       Almost Never                           Occasionally                           Often                           Almost Always   
4. I would need to leave a public space where there is traffic noise, people talking, children playing, and music all at once. 
      Almost Never                           Occasionally                           Often                           Almost Always    
5.  I avoid food with strong flavours because of the way they taste to me. 
       Almost Never                           Occasionally                           Often                           Almost Always      
6. I buy non-perfumed products because strong scents are uncomfortable for me. 
      Almost Never                           Occasionally                           Often                           Almost Always   
7. It makes me uncomfortable when someone lightly touches me to get my attention. 
       Almost Never                           Occasionally                           Often                           Almost Always   
8. I would want to leave a room if there was a repetitive noise in the background (e.g. clicking, beeping, ticking). 
      Almost Never                           Occasionally                           Often                           Almost Always   
9. Clothing with stripes, checks, or complex patterns make me want to look away. 
       Almost Never                           Occasionally                           Often                           Almost Always   
10. The sound of people eating hard crunchy foods makes me want to move away. 
       Almost Never                           Occasionally                           Often                           Almost Always   
11. I try to avoid walking barefoot on carpets or rugs as the feeling is uncomfortable. 
      Almost Never                           Occasionally                           Often                           Almost Always   
12. I try to avoid going to supermarkets because I find them visually uncomfortable (e.g., too many objects, shelves, bright colours, and lights). 
      Almost Never                           Occasionally                           Often                           Almost Always   
13.  New places where the smell is unfamiliar cause me discomfort.	 
        Almost Never                           Occasionally                           Often                         Almost Always   
14. I try to eat the same foods as much as possible because I prefer familiar tastes. 
      Almost Never                           Occasionally                           Often                           Almost Always   
15. I close my eyes or look away if there are strobing or flashing lights on a TV programme or a film at the cinema. 
      Almost Never                           Occasionally                           Often                           Almost Always      
16. Multiple people talking at once causes me discomfort. 
    Almost Never                           Occasionally                           Often                           Almost Always      
17. I try to avoid food with a mushy texture. 
      Almost Never                           Occasionally                           Often                         Almost Always   
18.  I find the smell of air fresheners in a room or car overpowering. 
       Almost Never                           Occasionally                           Often                         Almost Always   
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CHYPS-Mini Scoring
 Responses are scored on a scale from 0-3 (where Almost Never = 0, Occasionally = 1, Often = 2, and Almost Always = 3). It can be scored as a simple total, or with a subscale per sense, or with subscales for three cross-modal factors: Vision, Social-Auditory and Body and Chemosensory.

Modality subscales
	Total Smell 
	Total Vision 
	Total Tactile 
	Total Auditory 
	Total Taste 
	 
	 

	Item 
	Score 
	Item 
	Score 
	Item 
	Score 
	Item 
	Score 
	Item 
	Score 
	 
	 

	1 
	 
	2 
	 
	3 
	 
	4 
	 
	5 
	 
	 
	 

	6 
	 
	9 
	 
	7 
	 
	8 
	 
	
	
	 
	 

	13 
	 
	12 
	 
	11 
	 
	10 
	 
	14 
	 
	 
	 

	18 
	 
	15 
	 
	17 
	 
	16 
	 
	
	
	 
	 

	Total 
	 
	Total 
	 
	Total 
	 
	Total 
	 
	Total 
	 
	Total CHYPS 
	 



 Cross modal subscales (also include Vision, above)
	Social-Auditory 
	Body and Chemosensory  

	Item 
	Score 
	Item 
	Score 

	7 
	 
	5 
	 

	8 
	 
	11 
	 

	10 
	 
	13 
	 

	16 
	 
	17 
	 

	Total 
	 
	Total 
	 



Flesch-Kincaid reading level score, Grade level = 6, Reading ease = 74.




S3. Qualitative themes and examples
For each sense (auditory, touch, smell, taste) two researchers (EC, PS or KW) analysed all the open ended text responses about aversive experiences in the qualitative dataset of Price et al [33], using template thematic analysis (TA; [99-100]). The epistemological approach was one of critical realism [101]. The analysis of tactile responses was performed as part of Kathy Wright’s MSc thesis. The themes identified are given in table S1, with example quotes for each. 

	Theme
	Example response

	Auditory

	Loud sounds
	“I get more easily distracted/annoyed by loud repetitive noises than any other stimuli. Loud noises bother me more easily.”
“loud noises are mentally unpleasant and cause frustration.”

	Multiple sounds
	“I do get overwhelmed when too many people are talking at the same time”
“Too much noise overwhelms me, especially if its in different ranges such as a lot of loud and quiet noises”

	Body Sounds
	“I do experience emotions at certain sounds that can range from mild annoyance to anger particularly “mouth sounds” like whispering, smacking while eating, scraping a bowl with a metal spoon.”
“Sounds such as chewing, heavy breathing, people fidgeting I find rather irritating and sometimes distressing

	Background
	“I find it difficult to concentrate when there are small sounds in my environment, for example when someone is tapping their pen.”
“I can find auditory stimuli (mainly repeating sounds) overwhelming and irritating. For example, when I am studying, completing an assignment or reading I tend to need complete silence to ensure I remain fully concentrated.”

	High pitch
	“I'm very sensitive to high pitched noises including high pitched voices”
“Screeching sounds like nails against a chalkboard hurts my ears and makes me wince”

	Uncontrollable or unexpected
	“I am generally more noise sensitive to sounds I dont control, they often make me really irrationally angry.”
“I get overwhelmed when there are too many sounds in the background that I did not choose to have.”
“Unexpected stimuli (noise in the background, hearing somebody) can cause distress.”

	Tactile

	Sources
	

	Human touch
	“I don't like people standing too close to me or touching me”
“uncomfortable with hugging / being too close to people”

	Clothing/fabrics
	“certain fabrics and clothing with rough seams inside”
“Some fabrics (e.g. jeans, tags in clothing) physically hurt. I'm also always itchy.”

	Food
	“I'm a very picky eater and this can sometimes relate to the texture of food as well as the taste, examples of food I really don't like eating include cheese, fish, cake, mashed or jacket potatoes and certain nuts and vegetables. Eating these foods can make me gag”
“I have also struggled with fussy eating. This has improved in adulthood. Texture of food matters more than appearance and taste.”

	Contaminants
	“I avoid getting my hands wet when I can, because I strongly dislike the feeling of anything under my fingernails, including water”
“I hate feeling dirt/dust on my feet, and I will often walk on the lateral sides of my feet at all times when barefoot on a hard surface. I also don't stand flat on my feet in the shower because it makes my feet feel disgusting.”

	Weather/ environment
	“I am especially anxious I don’t like to go outside because of the way the wind hits my face.”
“I have always been extremely sensitive to heat, which I feel is more than normal. Sometimes, heat causes me to starting itching horribly. Heat and discomfort to my skin can make me extremely antsy and hyperactive in terms of having to bounce my leg, stand up, etc.”

	Features
	

	Light touch
	“Light touches are irritating to me. When I am touch lightly, the sensation lingers unpleasantly on my skin.”
“Extremely hypersensitive to light touch (e.g., foams, water droplets, satin or very fluffy fabric, stray hairs, overly delicate or juicy-textured foods, etc.) to the point of intense physical distress. I have vomited from sheer overwhelm by light touch many times. I often need to try and balance the sensation with deep touch”

	Constriction (e.g. clothing)
	“I am always adjusting my clothes to feel comfortable. I only wear comfortable and oversized clothes. If I wear fitted clothing, this can make me irritable and more likely to become overwhelmed.”

	Smooth/soft
	“Silk is awful”
“Hate being touched softly”
“weird soft textures on hands nausea”

	Friction (e.g. tags, sandpaper)
	“I can't stand rough, itchy stuff like aran, mohair, hessian, among others.”
“I cannot stand things like a little sand in my shoes, wet socks, itchy tags, tight/constrictive clothing, or anything with small, granular friction (i.e. nail filing).

	Unexpected/unknown
	“People touching me unexpectedly does the same, one time an acquaintance popped my thumb without my consent and I almost fainted. My physical/occupational therapist tried cupping on my forearm once and I did faint for real that time.”
“I dislike other people's touch if they surprise me”
“Do not respond much to touch unless touch something unknown which may make me jump”

	Grainy
	“Cant walk without sandals even inside house because I hate the feeling of dust in my feet, also hate socks, feels grainy.”
“The thought of loose hair been in my environment or touching me makes me very anxious as well as other small debris e.g. grains of sand/dirt”

	Wet/slimy
	“Slime makes me feel sick and a bit panicky.”
“my anxiety increases when I am wet e.g. after a shower as I think things will stick to me which makes me extremely uncomfortable.”

	Smell

	Sweet/floral
	“sweet smells make me also dizzy, so I only use soft or citric perfumes.”
“Sweet sickly smells sometimes give me a headache and are overpowering while lavender type scents make me want to sneeze.”

	Potent/strong
	“I can't use any strongly scented perfumes or lotions and even get headaches and nausea from strong odors”
“I don't like strong fragrances. For example, I often choose cosmetics and skincare products that are basically odorless and never use perfume”

	Food
	“Smelling certain foods can make my eyes water”
“Some smells I find revolting and have to hold my breath (mostly certain food cooking smells)”

	Artificial
	“Hypersensitive to smells, particularly artificial perfumes”
“artificial or overprocessed versions are disappointing to my nose”

	Unpleasant (no further description)
	“I would say that I have a really strong sense of smell that can often cause me to feel quite unsettled or unwell if the smell is not pleasant. It is often a lot worse in the mornings and any slight unpleasant smell can trigger my gag reflex.”
“When confronted with any kind of bad smell I usually start gagging or sometimes am sick”

	Unfamiliar
	“I hate it when somebody in my family uses a new deodorant/shampoo/perfume etc. (and I am really upset if my favorite shampoo etc isn't in stock)”
“find my olfactory experiences to be similar to my tasting experiences (finding comfort in familiar/pleasant flavours and finding unpleasant or maybe unfamiliar tastes unenjoyable”

	Multiple
	“I cannot be in charity shops or antique places too long because of all the different smells”
“When im in an environment that has too many sounds, lights, or smells I tend to be sensitive and feel overwhelmed” 

	Taste

	Spicy
	“I simply prefer blander foods. I can't eat anything spicy”
“I am sensitive to spicy tasting foods, they make my lips feel tingly”

	Strong
	“I don’t particularly like strong tastes either. Some examples would be that to me pepper, regular old pepper, seems really spicy to me.”
" if I have a stronger flavor, my tongue/tastebuds physically hurt and I have to take a moment to let it pass”

	Sweet
	“a strawberry is so sweet I can’t eat more than a few”

	Bitter
	“I'm particularly averse to generic bitter tastes”
“hate anything bitter.”

	Unpleasant
	“If I smell, taste or hear something unpleasant often this is accompanied by a facial expression denoting disgust or being uncomfortable”
“unpleasant ones may cause me physical reactions”

	Unfamiliar
	“I find my olfactory experiences to be similar to my tasting experiences (finding comfort in familiar/pleasant flavours and finding unpleasant or maybe unfamiliar tastes unenjoyable)”
“I get anxious when trying new foods, especially new drinks. New/unusual flavours make me slightly uncomfortable.”
























S4. Focus groups to co-create hypersensitivity description in each sense.
Focus groups were used to develop a meaningful and accessible definition of sensory hypersensitivity that was appropriate for all senses. This was then used at the beginning of the questionnaires to support respondents who may have limited knowledge of sensory hypersensitivity or their own sensory discomfort. The definition was developed from detailed accounts obtained through focus groups comprising two individuals who collectively reported hypersensitivity across all sensory modalities to account for potential modality-specific differences in sensory experience and discomfort. 
Draft definitions were presented and discussed by the focus group participants, to elicit alternative possible wordings and to reach a consensus on a description that could apply across senses. 
The definition used for visual hypersensitivity [37] was “Physical pain, tiredness, or strain in or around your eyes or head”. Participants agreed that this did not easily translate to other senses (for example “pain or strain around ears/mouth/body or head”). 
We also utilised feedback from each cohort during item refinement. In each questionnaire set, the following question was asked for each sense: 
The definition of [auditory] discomfort used in this questionnaire was the following… Did this definition accurately describe your experiences with sensitivity to [sound]? Please give details below on why the definition did not accurately describe your experience with [noise] sensitivity). 
The final description was: 
This questionnaire asks about sights, sounds, touches, textures, smells and tastes that might cause you discomfort. We mean physical and mental discomfort that affects your ability to do things. This discomfort could be straight away or build up over a few minutes.
Please answer each question based on what happens if you are in each situation and NOT how often you are in that situation. For example, you should answer ‘Almost Always’ if you almost always feel discomfort when in a supermarket, even if you rarely go to supermarkets.    


S5. Full list of items in the main study and development items removed or reworded.
S5.1 Items in the main study
Auditory
I need to limit my time in nightclubs, bars and music concerts because the loud noise is uncomfortable.
I avoid events where crowds may be shouting or cheering (e.g. sports events, rallies) mainly because the loud voices are uncomfortable.
I would need to leave a gym, swimming pool or activity centre if there were many overlapping sounds at once (e.g. adults talking, children playing, music).
I would need to leave a public space where there is traffic noise, people talking, children playing, and music all at once.
I try to shop at quieter times in supermarkets or department stores mainly because of all the sounds coming from different places at once.
I try to avoid going to busy cafes or restaurants because the multiple sounds are uncomfortable.
I would need to turn off or get away from an electronic device (e.g., lightbulb, fridge, speaker) if it was making a buzzing sound because the noise would be uncomfortable.
The sounds of people eating soft foods makes me want to move away.
Hearing the sounds of people fidgeting causes me discomfort.
I have to leave the room if someone near me is breathing heavily because the sound is uncomfortable.
The sound of people eating hard crunchy foods makes me want to move away.
I would find it hard to stay in a room if someone was scraping cutlery against their plate.
Multiple people talking at once causes me discomfort.
When working in a quiet place I need to avoid people making sounds even if they are quiet (e.g. pages of a book turning, pen clicking, typing).
I would prefer to walk away from the sound of a balloon being rubbed.
I try to avoid using room air conditioning or an electric fan because of the sound it makes.
I would want to leave a room if there was a repetitive noise in the background (e.g. clicking, beeping, ticking)
I would need to stop or fix a dripping tap as soon as possible because the sound is uncomfortable.
I try to avoid using kitchen extractor fans because of the sound they make.
Tactile
I feel like I need a warning before someone touches me as unexpected touches make me uncomfortable.
I try to avoid touching fabrics when I don't know what they feel like.
I feel uncomfortable when I touch textures that don't feel like I expected they would.
I need to cut the tags out of clothes because they brush against my skin.
I feel uncomfortable when I walk past another person and I brush against them.
It makes me uncomfortable when someone lightly touches me to get my attention.
I try to avoid walking barefoot on carpets or rugs as the feeling is uncomfortable.
Whether I can tolerate the feel of the fabric determines what clothes I wear.
I need to wait for water to warm up as washing my hands with cold water is uncomfortable.
I avoid walking barefoot due to the feeling of dirt and dust on my feet.
I try to avoid foods with a grain texture.
I have to dry my hands thoroughly because the feeling of wet hands is uncomfortable.
I try to avoid slippery foods because the texture in my mouth feels uncomfortable.
I try to avoid foods with a creamy texture because the feeling in my mouth is uncomfortable.
I avoid wearing tight fitting clothes because they feel uncomfortable.
I find being hugged uncomfortable.
I find it uncomfortable to wear jewellery and clothing against my neck (e.g. necklaces, ties, scarfs, turtlenecks, buttoned-up shirt collars).
I try to avoid food with a mushy texture.
Eating food which has a spongy texture feels uncomfortable.
I try to keep space between myself and other people because physical contact makes me uncomfortable.
I would not eat food on my plate if it had a juicy texture.
Smell
I buy non-perfumed products because strong scents are uncomfortable for me.
I restrict my time in strong-scented shops because the smell makes me physically or mentally uncomfortable.
I would find it hard to sit next to someone who was wearing a potent perfume or aftershave.
I find it difficult to do the laundry or cleaning mainly because of the smell of detergent or cleaning products.
I avoid using products that have a sweet scent (e.g. cleaning products, shower gel).
Strong smelling food makes me physically or mentally uncomfortable.
I limit my time in restaurants mainly because of the smell of food.
I avoid cooking certain foods mainly because of the smell.
Walking past a cafeteria or food stand causes me discomfort, mainly because of the smell.
I avoid using artificial scented products because the smell makes me uncomfortable.
I find the smell of air fresheners in a room or car overpowering.
I would want to leave a room if it had a synthetic smell.
I find it difficult to empty bins because the bad smell makes me physically or mentally uncomfortable.
I avoid public toilets where possible because of the smell.
I would need to leave a room if it smelt damp or dusty.
I dislike it when I use a product that smells different to the one I usually use.
The smell of unfamiliar people makes me feel uncomfortable.
New places where the smell is unfamiliar cause me discomfort.
It makes me physically or mentally uncomfortable when many different smells combine.
I would need to leave a room full of people wearing different scents.
I try to block out the smell when walking through perfume areas of department stores because of the multiple different scents.
Taste
I try to avoid eating spicy foods (e.g. horseradish, mustard, chilli).
I avoid adding spices to my food, even milder spices such as black pepper.
When going to a restaurant I ask for my food to be made milder.
I struggle to eat dishes that are heavily spiced.
I try to avoid bitter foods or drinks (e.g. black coffee, dark chocolate, kale).
The aftertaste of bitter foods is particularly bothersome to me.
I try to avoid eating sour foods (e.g. lemon, sour cream, pickles).
I struggle to eat dishes that taste sour.
I choose plain options when ordering takeaways or food in restaurants.
I avoid food with strong flavours.
The lingering intense taste after eating certain foods bothers me.
I have difficulty eating dishes that are highly flavoured.
I dislike trying new foods because unusual or new flavours make me uncomfortable.
I try to eat the same foods as much as possible.
When going to a restaurant, I like to order foods I have tried before.
I avoid using new flavours and seasoning in my cooking.

S5.2 Items removed, reworded, or added during rounds of development 
Auditory Removed
I avoid using hand dryers in public bathrooms mainly because of the sound they make.
I have to avoid, take breaks, or move away from loud vacuum cleaners because the noise is uncomfortable.
I try to avoid listening to music that contains deep bass because it is uncomfortable.
I use headphones or ear plugs while in a vehicle with a noisy or rumbling engine because the sound is uncomfortable.
I find the low rumble of thunderstorms physically uncomfortable, even when it is not loud.
I find continuous noise (e.g., humming) coming from an object in the environment uncomfortable.
I find echoes of sounds (e.g., voices in an echoey room or under a bridge) uncomfortable.
I have to wear headphones or move away if someone is typing on a laptop near me as the repetitive clicking noise is uncomfortable.
I cannot stay in a room with a ticking clock for long periods of time because the sound is uncomfortable.
I want to cover my ears when I hear high pitched noises (e.g., a door squeaking, a balloon being rubbed), even if they are not loud.
I want to leave the room if someone is clinking dishes together (e.g., when washing up, clearing a table) because the sound is uncomfortable.
I find the noise of squeaky toys uncomfortable.
Unexpected sounds (e.g. a phone ringing, a door knock) cause discomfort, even though they would not be uncomfortable if I was expecting them.
If I can control the music volume level myself I can listen to it at a higher volume than if someone else is controlling it.
I try to avoid wearing certain clothing that makes a rustling-like sound because I find the noise uncomfortable.
My decisions to buy clothes are greatly influenced by the sound of the fabric, as certain sounds of fabrics rubbing together are uncomfortable to hear.
Making a loud sound myself is easier to tolerate than if someone else makes the same sound (e.g. throwing bottles in the recycling, dropping objects on the floor, slamming a door).
Making eating noises myself is easier to tolerate than if someone else makes the same sound.
Making high pitch noises myself is easier to tolerate than if someone else makes the same sound (e.g. clinking dishes, scraping chairs or cutlery, blowing a whistle).
If I make repetitive sounds they are easier to tolerate than if someone else makes them (e.g. clicking, tapping, rustling).
Knowing the source of a loud sound makes it easier to tolerate than if I do not know the source (e.g. bangs, screeching).
Knowing the source of a repetitive sound makes it easier to tolerate than if I do not know the source (e.g. clicking, buzzing, rattling, alarms).
Being able to see the source of a sound helps me tolerate it.
I have to turn off light bulbs if they are making a high pitched noise because it is uncomfortable.
Auditory Reworded
I feel like I need to cover my ears if a loud motorbike passes me.
I find it uncomfortable when people speak loudly.
Multiple people talking at once causes me discomfort.
When someone blows a whistle, the sound makes me feel uncomfortable.
When working in a quiet place I need to avoid people making sounds even if they are quiet (e.g. pages of a book turning, pen clicking, typing).
I try not to scrape chairs across the floor, mainly because of the sound.
Bike brakes squeaking make me want to block out the sound.
I would need to leave a gym, swimming pool or activity centre if there were many overlapping sounds at once (e.g. adults talking, children playing, music).
I would need to turn off or get away from an electronic device (e.g., lightbulb, fridge, speaker) if it was making a buzzing sound because the noise would be uncomfortable.
I try to avoid using room air conditioning or an electric fan because of the sound it makes.
I try to avoid using kitchen extractor fans because of the sound they make.
Auditory Added
I would prefer to walk away from the sound of a balloon being rubbed.
I try to avoid places where there are shrill voices or screaming (e.g., children's playgrounds). (later removed)
I try to avoid using a fan or room air conditioning even when it is hot because of the sound it makes.
I would want to leave a room if there was a repetitive noise in the background (e.g. clicking, beeping, ticking)
I would need to stop or fix a dripping tap as soon as possible because the sound is uncomfortable.
I try to avoid using kitchen extractor fans because of the continuous sound they make.

Tactile Removed
I avoid wearing loose clothing as the light touch against my skin makes me uncomfortable.
When cooking I need to wash my hands repeatedly due to the feeling of ingredients on my hands.
The feel of velvet causes me discomfort.
Eating fuzzy fruits (e.g. peaches and kiwi) feels uncomfortable.
I avoid sandpaper or rough nail files because they feel uncomfortable to touch.
Feeling the heat of the sun on my skin makes me feel uncomfortable.
Feeling a cold breeze on my skin makes me feel uncomfortable.
I feel physically and mentally uncomfortable when the weather is hot.
I feel physically and mentally uncomfortable when the weather is cold.
I avoid going to the beach as the feeling of sand on my feet and hands makes me feel uncomfortable.
Touching food at the bottom of the sink feels uncomfortable.
I try to avoid shiny fabrics because they make me feel uncomfortable.
I avoid wearing multiple layers of clothing even when it is cold because it is uncomfortable.
I find it uncomfortable to wear items on my wrists or fingers (e.g. rings, watches, bangles).
Tactile Reworded
I feel like I need a warning before someone touches me as unexpected touches make me uncomfortable.
I feel uncomfortable when I walk past another person and I brush against them.
I need to wait for water to warm up as washing my hands with cold water is uncomfortable.
I have to dry my hands thoroughly because the feeling of wet hands is uncomfortable.
I try to avoid slippery foods because the texture in my mouth feels uncomfortable.
I try to avoid foods with a creamy texture because the feeling in my mouth is uncomfortable.
I find being hugged uncomfortable.
I find it uncomfortable to wear jewellery and clothing against my neck (e.g. necklaces, ties, scarfs, turtlenecks, buttoned-up shirt collars).
Tactile Added
I try to avoid food with a mushy texture.
Eating food which has a spongy texture feels uncomfortable.
I try to keep space between myself and other people because physical contact makes me uncomfortable.
I would not eat food on my plate if it had a juicy texture.

Smell Removed
I would find it hard to sit next to someone wearing a floral perfume for long periods of time.
I avoid walking past or through fish markets because of the smell.
Smell Reworded
New places where the smell is unfamiliar cause me discomfort.

Taste Removed
I try to avoid eating sweet foods mainly because of the taste (e.g. fudge, cake icing, cupcakes).
I avoid eating/ordering desserts at a restaurant mainly because I struggle with the taste.
I often choose savoury dishes over sweet dishes because of the taste.
I avoid sugary drinks because of the taste.
 Taste Reworded (mainly to avoid answers due to non-sensory reasons, e.g. allergy or a medical condition)
I try to avoid bitter foods or drinks (e.g. black coffee, dark chocolate, kale).
I struggle with the taste of dishes that are spiced.
The aftertaste of bitter foods is uncomfortable to me.
I avoid food with strong flavours because of the way they taste to me.
I try to eat the same foods as much as possible because I prefer familiar tastes.
I avoid using new flavours and seasoning in my cooking because I might find the taste uncomfortable.


































S6. Initial development of auditory items (N=774)
The online research platform Prolific was used to recruit 819 participants, representative for UK age, sex and ethnicity as identified by the UK Office of National Statistics, and to exceed the proposed ratio of 1:10 between scale items and respondents [66]. Participants were compensated (£4.18) upon completion. Participants were removed from analysis for responding incorrectly to simple checks of attention and/or comprehension or missing data.  Of the remaining participants, 48.6% identified as male, 51.0% as female, and 0.3% as another gender identity. Mean age was 45.9 (SD = 15.5), with a range of 18-83.
The 44 auditory items were developed from the qualitative themes (S1) and from items in existing questionnaires, following the principles in Price et al [37]. The following questionnaires were also included for convergent validity checks: CHYPS vision ([37]); the Hyperacusis Questionnaire (HQ;[102]); Inventory of Hyperacusis symptoms ([103]); Adult Adolescent Sensory Profile (AASP;[70]); Glasgow Sensory Questionnaire (GSQ;[67]). During every stage of development, we also included the following questions to guide item improvement: “Can you provide any other examples of [sounds], not included in questions above, that you find uncomfortable (and say what impact it has on your daily life)”; “Were any of the previous questions unclear or difficult to understand? If so, please give details below”
Analysis used bifactor models, informed by parallel factor analysis to set the maximum number of factors. Items were retained in the model if their loading was equal to or greater than 0.30 [77], and cross loadings were absent or had a difference of greater than .15 between factors [104]. The optimal bifactor solution had 5 factors. We interpreted the five factors as Loud/Multiple, Misophonia, high pitch, uncontrollable/unexpected, and knowing the source. We accepted factors 1 to 3 (items reflecting Loud/Multiple, Misophonia, and high pitch) as representing auditory hypersensitivity since they showed strong general factor loading and convergent validity with previous questionnaires. We decided that factors 4 and 5 (items reflecting uncontrollable/unexpected sounds and knowing the source) were not part of auditory hypersensitivity due to low g loading and low convergent validity with other questionnaires shown in table S6.2. Questions loading well on factors 1 to 3 (items reflecting Loud/Multiple, Misophonia, high pitch) were retained for the next stage. Some questions were reworded due to qualitative feedback or other concerns. For example, we were concerned that factor three grouped because most of these items included the words “I want to cover my ears if” or similar phrase. We therefore reworded most of these items, and also included two more items with high pitch stimuli to test for a genuine high pitch factor in the next cohort (see items in S7 for items that were removed, reworded, or added across development)



Table S6.1 Frequencies of common declared diagnoses or self-identification in the first development cohort. 
	
	Autism
	ADHD
	Anxiety
	Generalised anxiety
	Social anxiety
	Depression
	Hearing loss
	Hyperacusis
	Misophonia
	No condition/ neurodiversity

	Diagnosed
	27
	18
	139
	50
	30
	136
	38
	7
	5
	-

	Self-identified
	56
	71
	113
	19
	61
	56
	25
	30
	22
	-

	No diagnosis or self identification 
	691
	685
	522
	705
	683
	582
	711
	737
	747
	304 (none at all)








Table S6.2. Convergent validity between auditory hypersensitivity factors and auditory questionnaires. Only the auditory domain items from the Adolescent/Adult Sensory Profile (AASP; [70]) were used. The Hyperacusis subscales of social, emotional, and attention are items from the Hyperacusis Questionnaire (HQ; [102]). ** Significant at <.001; * Significant at <.01
	
	Social hyperacusis
	Emotional hyperacusis
	Attention hyperacusis 
	Total hyperacusis
	AASP sensitivity
	AASP avoiding
	Total AASP

	Loud/ multiple
	0.76**
	0.59**
	0.63**
	0.75**
	0.69**
	0.72**
	0.76**

	Misophonia
	0.49**
	0.54**
	0.52**
	0.58**
	0.52**
	0.56**
	0.59**

	Background/High pitch
	0.51**
	0.55**
	0.53**
	0.60**
	0.57**
	0.56**
	0.61**

	Uncontrollable/Unexpected
	0.29**
	0.43**
	0.34**
	0.40**
	0.34**
	0.31**
	0.35**

	Knowing the source
	0.07 
	0.19**
	0.13**
	0.15**
	0.12*
	0.12*
	0.13**




S7. Development of auditory, tactile, smell and taste items (N=335) 
An initial cohort of 407 undergraduate psychology students at Cardiff university were recruited via the university’s Experimental Management System to refine and reduce the number of items that were developed based on qualitative work. Students were compensated for their time with credits as part of their degree requirements. Participants were removed from the analysis for responding incorrectly to simple attention checks and/or missing data leaving a cohort of 335 participants. Of the remaining participants, 10.1% identified as male, 87.2% as female, and 2.7% as another gender identity. Mean age was 19.5 (SD = 1.99), with a range of 18-32.
The items were developed from the qualitative themes (S3), from existing questionnaires, and from the initial auditory study (Supplementary S6), following the principles in Price et al [37]. The following questionnaires were also included for convergent validity checks: CHYPS vision [37]; Hyperacusis hearing sensitivity questionnaire [102], AASP [70]; GSQ [67]. Analysis followed the same procedure as in supplementary S6. 

Table S7.1 Frequencies of common declared diagnoses or self-identification in the second development cohort.
	
	Autism
	ADHD
	Generalised anxiety
	Social anxiety
	Depression
	No condition/ neurodiversity

	Diagnosed
	15
	16
	53
	12
	41
	-

	Self-identified
	31
	44
	43
	43
	32
	-

	No diagnosis or self-identification 
	289
	275
	239
	280
	262
	132





Results and outcomes
Auditory: There were 23 items. The accepted model had 4 factors which were interpreted as Loud/multiple, Misophonia, High pitch, and Background sounds. We accepted factors 1 to 3 as representing auditory hypersensitivity. All items loading onto factors 1 to 3 were retained for the next stage. It was decided that factor 4 (items reflecting background sounds) theoretically represented a construct of auditory hypersensitivity potentially distinct from the accepted factors and potentially reflected a factor that was missed previously due to an overlap with the Misophonia factor. Factor 4 consisted of two strong loading items which both focused on electronic devices and either had light bulbs as an example or as the main trigger, therefore it was uncertain whether this factor represented a conceptual construct or two similar items loading strongly. We decided to develop additional items based on the topic of electronic devices and repetitive non-human sounds to be distinct from the Misophonia items (see S5 for the full list of added items across development). Some items were reworded for the next stage to remove the wording of “physically and mentally uncomfortable” due to reading level and to simplify the interpretation of discomfort. 

Tactile: There were 32 items. The accepted model had 3 factors which were interpreted as Clothing/Fabrics, Food Texture, and Human Touch. We accepted factors 1 to 3 as representing tactile hypersensitivity and all items representing these factors were retained for the next stage. We decided that factors relating to temperature were not part of tactile hypersensitivity due to items loading low on the general factor and items were subsequently removed. Similarly to the auditory hypersensitivity items, some items were reworded to remove the phrase “physically and mentally uncomfortable” to decrease the readability level of items.

Smell: There were 23 items. The accepted model had 2 factors which were interpreted as Fragrances and Natural odours. We accepted factors 1 and 2 as representing smell hypersensitivity. Items loaded strongly on both general and factor loadings so were retained for the next stage other than two items that were not retained due to conceptual overlap with other items.

Taste: There were 20 items. The accepted model had 3 factors which were interpreted as Spicy/Strong, Novelty, and Bitter/Sour. We accepted factors 1 to 3 as representing taste hypersensitivity and all items loading onto these factors were retained for the next stage. Items based on sweet tastes were removed due to low general loadings (see S5 for sweet items).


S8. Refinement of auditory and tactile items (N=227) 
To clarify the apparent factors in auditory and tactile domains, and to test new or reworded questions, a cohort of 110 students and 128 participants on Prolific were recruited, following methods in S6 and S7. Participants were removed from analysis for responding incorrectly to simple checks of attention and/or missing data. Of the remaining participants (N=227), 22.0% identified as male, 77.1% as female, and 0.8% as another gender identity. Mean age was 31.5 (SD = 14.8), with a range of 18-78. Analysis followed the same procedure as in supplementary S6. 

Table S8.1 Frequencies of common declared diagnoses or self-identification in the third development cohort.

	
	Autism
	ADHD
	Generalised anxiety
	Social anxiety
	Depression
	Hearing loss
	No condition/ neurodiversity

	Diagnosed
	12
	17
	26
	16
	45
	9
	-

	Self-identified
	21
	22
	15
	21
	15
	7
	-

	No diagnosis or self-identification 
	194
	188
	186
	190
	167
	211
	72



Auditory: There were 19 items. The accepted model had 3 factors which were interpreted as Loud/Multiple, Background sounds, and Misophonia. Since factors 1 and 2 (items reflecting Loud/Multiple and Background sounds) contained almost double the number of items compared to factor 3 (items reflecting Misophonia), the lowest loading items on factors 1 and 2 were removed for the next stage. Several of these removed items had been previously interpreted as high pitch. 
Tactile: There were 32 items. The accepted model had 3 factors which were interpreted as Clothing/Food Texture, Human Touch, and Hands/Feet. Factor 2 (items relating to Human Touch) was accepted due to strong general and factor loadings. An additional item for factor 2 was developed for the next stage to increase factor stability and increase item variety. Factor 1 (items relating to Clothing/Food Texture) contained two potential constructs but insufficient number of food texture items may have limited the ability for the clothing and food texture items to form distinct factors. Therefore, additional food texture items were developed for the next stage and clothing items with low general and factor loadings were removed. Items relating to certain textures that loaded weakly were also removed. Factor 3 (items relating to Hands/Feet) was also accepted, and strong loading items were retained for the next stage to investigate whether this factor would be retained in the next cohort. 












S9. Demographics and autism status in the main sample (N=665). 
An initial cohort of 805 were recruited via Prolific (N=702) and undergraduate psychology students at Cardiff university (N=103). The participants recruited from Prolific were compensated for their time and students were compensated for their time with credits as part of their degree requirements. Prolific participants were collected using two separate studies, one where participants were screened to have a diagnosis or self-diagnosis of Autism (N=244), and the other screened for participants without Autism (N=458). Note that Asperger’s was included in the definition of autism. All participant data was combined and data was removed from the analysis for responding incorrectly to simple attention checks and/or missing data leaving a cohort of 665 participants. Of the remaining participants, 42.6% identified as male, 54.4% as female, and 2.3% as another gender identity, and 0.7% preferred not to say. Mean age was 41.0 (SD = 16.6), with a range of 18-87.

Table S9.1 Frequencies of common declared diagnoses or self-identification in the main cohort.
	
	Autism
	ADHD
	Generalised anxiety
	Social anxiety
	Depression
	No condition/ neurodiversity

	Diagnosed
	172
	63
	118
	75
	165
	-

	Self-identified
	59
	80
	39
	72
	56
	-

	No diagnosis or self-identification 
	434
	522
	508
	518
	444
	273



Distribution of Comprehensive Autistic Trait Inventory scores (CATI; [50]) were used to compare autistic trait scores of participants reporting no diagnosis, a formal diagnosis, and a self-diagnosis (Plot shown below in Figure S9.1). We decided that individuals reporting a self-diagnosis of autism showed distributions similar to those with reported formal diagnoses, therefore in the future analyses the sample of autism self-diagnosed and diagnosed individuals were combined to form the autism sample. Of the autistic sample (N=231), 43.3% identified as male, 49.8% as female, and 6.9% as another gender identity. Mean age was 37.0 (SD = 13.1), with a range of 18-73.
The non-autistic sample (N=434) showed CATI score distributions dissimilar to both the reported formally diagnosed and self-identified as autistic samples. Of the non-autistic sample, 42.2% identified as male, 56.9% as female, and 0.9% as another gender identity. Mean age was 43.1 (SD = 17.8), with a range of 18-87.

Table S9.2 Frequencies of common declared diagnoses or self-identification in the main cohort reported separately for the autistic and non-autistic samples.

	
	ADHD
	Generalised anxiety
	Social anxiety
	Depression

	
	Autistic
	Non-autistic
	Autistic
	Non-autistic
	Autistic
	Non-autistic
	Autistic
	Non-autistic

	Diagnosed
	54
	9
	70
	48
	51
	24
	108
	57

	Self-diagnosed
	46
	34
	17
	22
	41
	31
	21
	35

	No diagnosis or self identification 
	131
	391
	144
	364
	139
	379
	102
	342


Figure S9.1 Distributions of CATI scores for participants reporting no diagnosis of autism or self-identification as autistic, a formal autism diagnosis, or self-identification of being autistic.
[image: ]






S10. Comparison of auditory factor structure for autistic and non-autistic participants. The bifactor analyses were performed separately for the autistic (N=231) and non-autistic (N=434) samples, as defined in supplementary S98. Fit statistics for each model: autistic (RMSEA = 0.071 [90% CI 0.059--0.083], BIC = -382.5), non autistic (RMSEA = 0.07 [90% CI 0.062--0.078], BIC = -345.3). Items marked with an asterisk (e.g. *Sounds of people fidgeting) are items retained in the Cardiff Hypersensitivity Scale (CHYPS). Full item wording is shown in S1 and S5.
	Item
	General loading
	Loud/multiple sounds
	Misophonia 
	Background sounds

	Factor structure
	Autistic
	Non-autistic
	Autistic
	Non-autistic
	Autistic
	Non-autistic
	Autistic
	Non-autistic

	Limit my time in nightclubs, bars, and music concerts
	.39
	.38
	.41
	.45
	
	
	
	

	*Avoid events where crowds are shouting and cheering
	.54
	.54
	.52
	.60
	
	
	
	

	*Leave a gym, swimming pool, or activity centre
	.62
	.53
	.44
	.59
	
	
	
	

	*Would need to leave a public space
	.54
	.56
	.55
	.51
	
	
	
	

	Shop at quieter times in supermarkets
	.49
	.56
	.51
	.50
	
	
	
	

	*Multiple people talking at once 
	.58
	.60
	.41
	.36
	
	
	
	

	Avoid busy cafes or restaurants 
	.51
	.58
	.51
	.57
	
	
	
	

	*Sound even if they are quiet
	.48
	.46
	
	
	.28
	.32
	
	

	Sound of people eating soft foods
	.48
	.40
	
	
	.60
	.65
	
	

	*Sounds of people fidgeting 
	.56
	.60
	
	
	.44
	.37
	
	

	*Leave the room if someone is breathing heavily 
	.56
	.54
	
	
	.51
	.40
	
	

	*Sound of people eating hard crunchy foods
	.55
	.49
	
	
	.59
	.64
	
	

	Someone scraping cutlery against a plate
	.50
	.50
	
	
	.22
	.40
	.21
	

	Walk away from a balloon being rubbed 
	.47
	.40
	
	
	
	
	.36
	

	*Repetitive noise in the background 
	.57
	.65
	
	
	
	
	.40
	.26

	*Stop or fix a dripping tap
	.49
	.49
	
	
	
	
	.32
	.26

	*Turn off or get away from an electronic device
	.53
	.60
	
	
	
	
	.34
	.30

	Kitchen extractor fans
	.53
	.43
	
	
	
	
	.39
	

	*Air conditioning or an electric fan
	.53
	.49
	
	
	
	
	.44
	.24




S11. Comparison of tactile factor structure for autistic and non-autistic participants. Analysis as for S10. Fit statistics for each model: autistic (RMSEA = 0.069 [90% CI 0.058--0.081], BIC = -440.2), non autistic (RMSEA = 0.054 [90% CI 0.046--0.063], BIC = -499.7). Items marked with an asterisk (e.g. *Sounds of people fidgeting) are items retained in the Cardiff Hypersensitivity Scale (CHYPS). Full item wording is shown in S1 and S5. 

	Item
	General Loading
	Human touch
	Food texture
	Clothing
	Hands/feet

	Factor structure
	Autistic
	Non-autistic 
	Autistic
	Non-autistic 
	Autistic
	Non-autistic 
	Autistic
	Non-autistic 
	Autistic
	Non-autistic 

	*Space between myself and others
	.38
	.59
	.73
	.56
	
	
	
	
	
	

	*Brush against another person
	.42
	.56
	.49
	.34
	
	
	
	
	
	

	*Touches me to get my attention
	.36
	.57
	.67
	.56
	
	
	
	
	
	

	*Being hugged
	.26
	.42
	.57
	.50
	
	
	
	
	
	

	Unexpected touches
	.39
	.57
	.71
	.56
	
	
	
	
	
	

	*Food with a mushy texture
	.53
	.38
	
	
	.51
	.64
	
	
	
	

	*Avoid slippery foods
	.50
	.38
	
	
	.54
	.64
	
	
	
	

	*Food with a spongy texture
	.47
	.40
	
	
	.49
	.45
	
	
	
	

	*Food with a juicy texture
	.42
	.34
	
	
	.47
	.42
	
	
	
	

	Food with a creamy texture
	.43
	.32
	
	
	.60
	.56
	
	
	
	

	Food with a grain texture
	.49
	.38
	
	
	.26
	.43
	.20
	
	
	

	Unexpected textures
	.60
	.47
	
	
	.20
	.27
	.20
	.22
	
	

	Touching fabric if I don’t know what they feel like
	.56
	.40
	
	
	
	.23
	.25
	.29
	
	

	*Cut the tags out of clothes
	.40
	.35
	
	
	
	
	.32
	.27
	
	

	*Tight fitting clothes
	.37
	.42
	
	
	
	
	.27
	.25
	
	

	*Jewellery and clothing against my neck
	.43
	.40
	
	
	
	
	.35
	.35
	
	

	*Fabric determines the clothes I wear
	.57
	.45
	
	
	
	
	.44
	.43
	
	

	*Need to dry my hands thoroughly
	.49
	.40
	
	
	
	
	.23
	.24
	.38
	.36

	*Washing hands with cold water
	.32
	.28
	
	
	
	
	.20
	.20
	.23
	.35

	*Barefoot on carpets and rugs
	.40
	.37
	
	
	
	
	
	
	.54
	.32

	*Barefoot on dirt and dust
	.34
	.42
	
	
	
	
	
	
	.62
	.58






	Item
	General loading 
	Fragrances
	Natural odours

	Factor structure
	Autistic
	Non-autistic
	Autistic
	Non-autistic
	Autistic
	Non-autistic

	*Buy non-perfumed products
	.57
	.53
	.52
	.59
	
	

	Artificial scented products
	.64
	.55
	.53
	.59
	
	

	*Strong-scented shops 
	.63
	.53
	.45
	.48
	
	

	*Air fresheners in a room or car
	.52
	.48
	.44
	.56
	
	

	*Someone wearing a potent perfume or aftershave
	.63
	.61
	.51
	.49
	
	

	Products that have a sweet scent
	.56
	.48
	.39
	.42
	
	

	Perfume areas of stores
	.61
	.51
	.54
	.53
	
	

	Detergent or cleaning products 
	.49
	.43
	
	.26
	.22
	

	Room full of people wearing different scents
	.67
	.60
	.44
	.40
	
	.20

	Room if it had a synthetic smell
	.62
	.60
	.40
	.41
	
	.20

	Many different smells combined
	.65
	.59
	.27
	.27
	.25
	.32

	Product that smells different to the one I usually use
	.60
	.57
	.20
	.21
	.29
	.36

	Room if it smelt damp or dusty
	.52
	.43
	
	
	.35
	.43

	Strong smelling food
	.55
	.52
	
	
	.41
	.45

	The smell of unfamiliar people
	.50
	.45
	
	
	.31
	.44

	*Public toilets
	.46
	.37
	
	
	.36
	.47

	Difficult to empty bins 
	.43
	.26
	
	
	.43
	.43

	*New places where the smell is unfamiliar 
	.65
	.54
	
	
	.43
	.46

	*Avoid cooking certain foods 
	.56
	.43
	
	
	.49
	.44

	Limit my time in restaurants 
	.55
	.42
	
	
	.44
	.28

	*Walking past a cafeteria or food stand 
	.56
	.46
	
	
	.50
	.35


S12. Comparison of smell factor structure for autistic and non-autistic participants. Analysis as for S10. Fit statistics for each model: autistic (RMSEA = 0.1 [90% CI 0.091--0.11], BIC = -360.1), non autistic (RMSEA = 0.088 [90% CI 0.082--0.095], BIC = -283.9). Items marked with an asterisk (e.g. *Sounds of people fidgeting) are items retained in the Cardiff Hypersensitivity Scale (CHYPS). Full item wording is shown in S1 and S5.






S13. Comparison of vision factor structure for autistic and non-autistic participants. Analysis as for S10. Fit statistics for each model: autistic (RMSEA = 0.051 [90% CI 0.037--0.065], BIC = -445.1), non autistic (RMSEA = 0.058 [90% CI 0.05--0.067], BIC = -417.1). Full item wording is shown in S1 and S5.


	Item
	General loading 
	Pattern 
	Strobing 
	Brightness
	Intense Visual Environments (IVE)

	Factor structure
	Autistic
	Non-autistic
	Autistic
	Non-autistic
	Autistic
	Non-autistic
	Autistic
	Non-autistic
	Autistic
	Non-autistic

	Repeating or stripy patterns
	.59
	.76
	.50
	.47
	
	
	
	
	
	

	Distortions in repeated patterns
	.61
	.73
	.56
	.35
	
	
	
	
	
	

	Complex patterns (e.g. wallpaper)
	.69
	.80
	.48
	.28
	
	
	
	
	
	

	Buildings with complex features
	.67
	.78
	.49
	.34
	
	
	
	
	
	

	Patterned clothing 
	.58
	.76
	.51
	.38
	
	
	
	
	
	

	Strobing lights on TV or film
	.63
	.73
	
	
	.49
	.34
	
	
	
	

	TV or film with fast motion
	.64
	.68
	
	
	.32
	.39
	
	
	
	

	Motion in video games
	.66
	.71
	
	
	.35
	.38
	
	
	
	

	Strobing in venues
	.62
	.65
	
	
	.37
	.25
	
	
	
	

	Flickering screens
	.62
	.74
	
	
	.25
	
	
	.23
	
	

	Use a shade while driving
	.51
	.60
	.21
	
	
	
	.44
	.46
	
	

	Dim or turn off ceiling lights
	.52
	.61
	
	
	
	
	.32
	.34
	.31
	

	Sunlight reflecting off surfaces
	.56
	.61
	
	
	
	
	.38
	.43
	
	

	Bright lights in the dark
	.67
	.68
	
	
	
	
	
	.37
	.29
	

	Sudden changes from dark to light
	.61
	.69
	
	
	
	
	.40
	.37
	
	

	Bright colours
	.64
	.68
	
	
	
	
	
	.24
	.28
	.21

	Cluttered environments
	.59
	.65
	
	
	
	
	
	.24
	.34
	.29

	People moving quickly
	.61
	.67
	
	
	.22
	
	
	
	
	.44

	Crowds moving
	.62
	.71
	
	
	
	
	
	
	.48
	.47

	Supermarkets
	.56
	.66
	
	
	
	
	
	
	.46
	.46




S14. Selection decisions for CHYPS
CHYPS: For the Loud and Multiple subscale and Misophonia subscale three items with the highest factor and G loadings were selected (Loud/Multiple: People talking, Public space, Crowds cheering. Misophonia: Hard crunchy foods, Breathing heavily, Fidgeting). The fourth items were chosen as the scenario most distinct from the three selected items, while retaining strong g and factor loading (Loud/Multiple: Gyms. Misophonia: Quiet sounds). For the Background sounds scale, the items with the highest factor and g loadings were selected (Air conditioning, Dripping tap, Electronic device, Repetitive noise).
For the Human Touch subscale, one item with the best functional scenario was selected (Lightly touches to get my attention). The remaining three items were selected as the scenarios most distinct from the selected item, while retaining strong g and factor loading (Space between myself and others, Brush against someone, Hugged). For the Food Texture subscale, three items were selected with the highest g and factor loading (Mushy, Slippery, Spongy) with the fourth item selected based on distinctiveness from the three chosen items. For both the Clothing and Hands/Feet subscale, the four items with the highest g and factor loadings were selected (Clothing: Cut tags out, Tight fitting clothes, Jewellery, Fabric determines the clothes I wear. Hands/feet; Dry my hands, Washing hands, Carpet, Dirt and dust). 
For the Fragrances subscale, three items were selected based on strong combinations of factor and g loadings (Non-perfumed products, Scented shops, Potent perfume). For the Natural Odours subscale, the item with the highest g and factor loading was selected (New places). The remaining three items were selected based on item functionality and distinctiveness, while retaining strong g and factor loadings (Cooking certain foods, Cafeteria, Toilets). The fourth item was chosen as the scenario most distinct from these three, while retaining strong g and factor loading (Air fresheners).
For the Taste scale, six items were selected to ensure even representation of the range of conceptual domains, with chosen items being selected based on g and factor loadings, item functionality, and item distinctiveness (Spiced, Strong flavours, Same foods, New flavours, Aftertaste of bitter foods, Dishes that taste sour). 

Descriptive statistics for CHYPS, CHYPS-Mini and the subfactors. 
[image: ]

















S15. Confirmatory analyses 

All confirmatory models demonstrated acceptable overall fit (see model fit indices reported beneath each table, below). Detailed inspection of the confirmatory bifactor loadings indicated that some items loaded more strongly on the general sensory hypersensitivity factor than on their specific sensory domains, with several items exhibiting relatively weak specific-factor loadings once variance attributable to the general factor was partitioned out. This pattern is not uncommon in confirmatory bifactor models with previous research showing that bifactor solutions are sensitive to the relative strength of the general and specific factors, with strong general factors often resulting in attenuated loadings on specific factors, even when the underlying construct retains meaningful multidimensionality [105]. Importantly, all items loaded strongly on the general factor, consistent with the intended design of the Cardiff University Hypersensitivity Scale (CHYPS). The scale was developed to measure an overarching construct of sensory hypersensitivity while also representing theoretically meaningful sensory domains; therefore, strong general-factor loadings provide support for the intended measurement structure, and comparatively weaker loadings on some specific factors are not unexpected.


At the subscale level, omega hierarchical subscale coefficients were relatively low for several sensory domains (ωHS = 0.12–0.50), indicating that, after accounting for the general sensory hypersensitivity factor, only a modest proportion of reliable variance remained unique to these subscales. Whereas bifactor loadings describe how individual items relate to the general and specific factors, ωHS evaluates the extent to which subscale scores retain reliable variance beyond the general factor. Low ωHS values are common in bifactor models; for example, Rodriguez et al [105] reported a mean ωHS of 0.27 across 50 bifactor studies. This pattern is consistent with the conceptualisation of sensory hypersensitivity as a broad construct expressed across multiple sensory domains rather than a set of entirely independent dimensions.
































S15.1 Confirmatory bifactor for auditory hypersensitivity. Full item wording is shown in S1.

The auditory confirmatory bifactor model demonstrated good overall fit. The model showed excellent incremental fit indices (CFI = 0.971, TLI = 0.954), excellent residual fit (SRMR = 0.034), and acceptable RMSEA (0.070, 90% CI [0.051-0.088]). The χ²/df ratio (2.48) also supported good model fit. Omega hierarchical for the general factor was high (ωH = 0.82), indicating that the majority of reliable variance in total scores could be attributed to the general factor. In contrast, omega hierarchical values for the specific factors were lower (Background ωHS = 0.13; Misophonia ωHS = 0.12; Loud/Multiple ωHS = 0.35), with Loud/Multiple attributing to more variance compared to Background and Misophonia. 


	Item
	g
	Loud/multiple
	Misophonia
	Background

	Avoid events where crowds are shouting and cheering
	.49
	.53
	
	

	Leave a gym, swimming pool, or activity centre
	.68
	.65
	
	

	Would need to leave a public space
	.67
	.47
	
	

	Multiple people talking at once 
	.63
	.45
	
	

	Sound even if they are quiet 
	.73
	
	.06
	

	Sounds of people fidgeting 
	.74
	
	.16
	

	Leave the room if someone is breathing heavily 
	.75
	
	.44
	

	Sound of people eating hard crunchy foods
	.61
	
	.49
	

	Turn off or get away from an electronic device
	.72
	
	
	.45

	Air conditioning or an electric fan
	.57
	
	
	.23

	Repetitive noise in the background 
	.76
	
	
	.30

	Stop or fix a dripping tap 
	.63
	
	
	.22






















S15.2 Confirmatory bifactor for tactile hypersensitivity. Full item wording is shown in S1.


The confirmatory bifactor model demonstrated good overall fit to the data. Incremental fit indices were good (CFI = 0.958, TLI = 0.943), residual fit was excellent (SRMR = 0.047), and RMSEA (0.064, 90% CI [0.050-0.078]) indicated acceptable fit. The χ²/df ratio (2.45) further supported good model fit. Bifactor indices support the presence of a strong general tactile sensitivity factor (ωH = 0.75). The specific factors showed varying levels of unique reliability, with Food Texture demonstrating the greatest explained variance (ωHS = 0.49), followed by Human Touch (ωHS= 0.36) and Hands and Feet (ωHS = 0.35). The Clothing factor contributed comparatively little unique variance (ωHS= 0.12), suggesting that responses to these items were largely explained by the general tactile sensitivity factor.



	Item
	g
	Human Touch
	Food Texture
	Clothing
	Hands/Feet

	Keep space between myself and others
	.68
	.61
	
	
	

	Brush against another person
	.64
	.46
	
	
	

	Someone lightly touches me to get my attention
	.65
	.51
	
	
	

	Being hugged
	.50
	.58
	
	
	

	Avoid food with a mushy texture
	.51
	
	.69
	
	

	Avoid slippery foods
	.58
	
	.67
	
	

	Food with a spongy texture
	.58
	
	.60
	
	

	Food with a juicy texture
	.48
	
	.67
	
	

	Cut the tags out of clothes
	.49
	
	
	.15
	

	Avoid wearing tight fitting clothes
	.52
	
	
	.35
	

	Jewellery and clothing against my neck
	.61
	
	
	.37
	

	Fabric determines the clothes I wear
	.76
	
	
	.19
	

	Need to dry my hands thoroughly
	.56
	
	
	
	.25

	Washing hands with cold water
	.43
	
	
	
	.27

	Avoid walking barefoot on carpets and rugs
	.53
	
	
	
	.57

	Avoid walking barefoot on dirt and dust
	.41
	
	
	
	.80









S15.3 Confirmatory bifactor for smell hypersensitivity. Full item wording is shown in S1.


The confirmatory model demonstrated excellent overall fit to the data, χ²(12) = 18.59, p = 0.099, χ²/df = 1.52, CFI = 0.993, TLI = 0.985, RMSEA = 0.049 (90% CI [0.000-0.090]), SRMR = 0.020, and SRMR/R² = 0.027. Bifactor indices supported the presence of a strong general smell sensitivity factor (ωH = 0.68), indicating that the majority of reliable variance in total scores was attributable to a common smell sensitivity dimension. Among the specific factors, Fragrances retained a moderate amount of unique reliable variance after controlling for the general factor (ωHS = 0.34), whereas Natural Odours demonstrated relatively low unique reliability (ωHS= 0.15).

	Item
	g
	Fragrances
	Natural odours

	Buy non-perfumed products 
	.64
	.57
	

	Restrict my time in strong-scented shops 
	.67
	.47
	

	Smell of air fresheners in a room or car 
	.62
	.50
	

	Hard to sit next to someone wearing a potent perfume or aftershave 
	.61
	.62
	

	Avoid public toilets because of the smell
	.52
	
	.17

	New places where the smell is unfamiliar 
	.88
	
	.05

	Avoid cooking certain foods mainly because of the smell
	.55
	
	.71

	Walking past a cafeteria or food stand because of the smell
	.66
	
	.40














































 S15.4 One factor Confirmatory analysis for taste hypersensitivity


Due to the unidimensional nature of the taste construct and the limited number of retained items, the construct was evaluated using a one-factor Confirmatory Factor Analysis (CFA) rather than a confirmatory bifactor model. The one-factor model demonstrated good overall fit to the data (CFI = 0.969, TLI = 0.949, SRMR = 0.029). Although the χ² test was statistically significant, χ²(9) = 59.79, p < .001, and the RMSEA exceeded conventional cut-offs (RMSEA = 0.123), both indices can be sensitive to model characteristics, particularly in simple CFA models with few indicators and low degrees of freedom [106].


	Item
	g

	Factor structure
	

	I avoid food with strong flavours because of the way they taste to me.
	0.89

	I struggle to eat dishes that are spiced.
	0.77

	I try to eat the same foods as much as possible because I prefer familiar tastes.
	0.81

	I avoid using new flavours and seasoning in my cooking because I might find the taste uncomfortable.
	0.93

	The aftertaste of bitter foods is uncomfortable to me.
	0.75

	I struggle to eat dishes that taste sour.
	0.76
























S16. The three communities of sensory hypersensitivity in autistic and non-autistic samples 
Autistic participants (N=231)
[image: ]
Non-autistic participants (N=434)
[image: ]


S17. Bifactor analysis of the CHYPS-Mini items associated with the three communities.  
[image: ]
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