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 James:  Reflective Notes 

 Dad stayed in the room during the interview. He was doing work at 

the computer and wasn’t involved in the conversation – but his 

presence may have impacted on the atmosphere - would James have 

been more open if his Dad wasn’t in the room? 

 James was quite chatty – he talked about ‘being cool’ when wearing 

his prosthesis 

 James seemed to contradict himself on whether or not he finds his 

prosthesis useful – he may be confused by the procedure he is 

currently going through to obtain a myoelectric arm and may not 

want to say negative things about prostheses for fear it will impact 

on him getting a myoelectric prosthesis. 

 

 



Gareth: Notes 

Good points of current prostheses: 

 Simple ideas 

 Lots of movement 

 Designed to help with specific activities 

Bad points of current/previous prostheses: 

 Heavy 

 Sweaty 

 Nothing you can do with them that you can’t do without them 

 Uncomfortable/hurt - Not much room inside for residuum 

Current activities/Places prosthesis is used: 

 Golf – has good grip for holding club securely and flexible wrist 

for swinging 

 Press-ups – supports the forearm and spreads the weight 

 Cycling 

Ideas for improving prostheses: 

 Lighter 

 Smoother on the inside 

 Stronger fingers 

 More flexible wrist/movement at wrist 

 Less restrictive at elbow 

 Holes for air circulation 

 Colour to match own skin 



 





 





 





 

 



 

 



 

 

 



 

more hassle than it is worth



 

 

per se

“... If they can see and they come up to me and say “Hey, you’ve got 

one hand” that might make me feel in a way sad.  But, then if they 

didn’t like, if they saw and then didn’t make an opinion on it I wouldn’t 

mind that.” 



“... Say if I’ve had a bad day at school I normally wear it the next day. 

I don’t know why. Like, people are teasing me or something”

a bad day at 

school

getting used to

“... It sometimes helps when I’m in assembly because all the little kids 

like stare and I find it quite annoying. I think some of the little kids get 

used to it by watching CBBC but some of them don’t. So sometimes 

they stare.”

per se

“I usually wear it everywhere except home if there’s too many other 

people around”

“It was handy because it gave me more confidence” (Laura, 

14)

“There’d be no point in me wearing it now because I’m fine with it, I’ve 

got used to everyone looking and my arm so it doesn’t bother me 

anymore so I just stopped wearing it.”



 

“... we had this dancing thing, where we had to wear, everyone had to 

wear, two blue gloves, and so I had one, a cosmetic hand, so that I 

could wear two blue gloves as well. I was embarrassed that everyone 

else had two and I only had one.”  

“... when people say ‘Oh look you’ve got one hand’ then I usually just 

say ‘Well, you’re different too aren’t you’... I think that everybody’s 

really the same because they’re different because everyone is different 

which makes everybody the same...”

 

“... it would be quite, be quite cool if there was someone there with one 

hand and we could make friends, but then it’s not very likely that there 

is going to be in that particular place.”

“I think I feel more, not as much embarrassed, but more self-conscious 

if I do wear one, especially if I have short sleeves. Then I feel more self-

conscious when I’m out and about...”



“For a joke at home I say to my sisters ‘you wanna piece of me? You 

wanna piece of me?’ and I take my arm off and give it to them”

“...when we played games of tag, I used to use a prosthetic arm to 

actually tag the person or grab their t-shirt”

“I used to use it for holding paper and stuff… It was useful when I was 

younger for cutting and stuff”

“I might wear it if I was cleaning the bathroom ‘cause then I wouldn’t 

hurt my little arm when I’m cleaning or something like that”

“When I play hockey it helps me hold my hockey stick ‘because you 

have to have your right arm at the bottom and I obviously can’t reach”

“When you’re doing sports you always feel like you’re trailing it along… 

Just think it’d kind of slow me down a bit. I wore it for football once but 



 

just kinda gave up after a while just ‘cause... I just felt like I was 

trailing it around”

“I find the one that I’ve got at the moment, which I use for riding a 

bike, I find it really helpful when I’m riding a bike because that’s the 

only thing I use it for”

“it’s a thing 

that goes on my arm so that I can attach a plectrum to it so that I can play the 

guitar” 

 

“I didn’t have any for a couple of years just because I didn’t really need 

them for anything”  

“I used to wear it because I thought it would always help me with things 

but then after a while I thought it’s not really helping me to do 

anything I couldn’t already… You can’t do anything with it that you 

can’t do without it.”  



 “... You couldn’t hold the club because it was sliding around.” 

“... It blocks you from using your elbow so you can’t use it. So it’s there 

but you can’t do much stuff with it... it was kind of blocking how to 

pick up things and stuff like that – I found it made it harder a bit...” 

“It was more hassle than it was worth because all it did was that and it 

was really heavy so it ended up being less convenient than without”

“With myself I just think if I can’t do that then I just find a way round it 

because that’s what I’ve done. If there’s something I can’t do I will try 

to figure it out because I’m determined like that. I won’t let there be 

anything… there’s loads of things I can do with one arm that loads of 

other people can’t do anyway so it doesn’t bother me that much”

 



 

 

“Some of the earlier ones I had they looked really fake”

 

 

 

 

 



“I think they’re doing really well actually ‘cause they look like a hand. 

They don’t exactly move like a hand but they’re doing quite well.” 

look cool”

“That it isn’t so obvious that it’s fake. [People should think] that you 

actually have two hands and that you have the ability”. 

“blend in”

“fake”. “robotic”

“Anakin Skywalker”

“look cool”

 

“go purple”



 

Maybe a glove instead of a sock. Like a little glove with finger holes 

because that might be a bit easier because when I put my fingers in 

like that my fingers aren’t squished but when I put my hand in the sock 

it makes my fingers go down and get all squished.” 

“it would be ideal for PE to not be as rock hard because I’m always 

scared that I’m going to bash my face with it ‘cause it’s quite hard like 

a rock and I don’t really want to lift my arm ‘cause it’s quite hard and I 

might go like that and then I’ll whack myself and it quite hurts.” 

 

“When you like land on them they could be softer inside because it 

really hurts if you land on it”

“I play football as well, well I don’t play in goal, but I know from 

playing in goal before that it really hurts when you fall”

“I’d wear it all the time if it does cool down your arm and it doesn’t get 

sweaty I’d wear it all the time”



 

“wriggling”

“... Sometimes, um, if I was with one of my close friends and if I was 

wearing it I’d ask them to help me take it off and then it’s, sometimes, 

if it’s in the summer or something then it’s like a tug of war and I end 

up staggering back because it’s really hard to like pull…” 

“I don’t find the taking off that hard because I’ve got like a white like a 

button which I press and I’ve got like a sock with a metal bit on the end 

and it’s got like... grooves...  And you put it in and then it sticks and 

then when you wanna get it off you press the white button and it 

comes back and then you’ve gotta take the sock off.” 



 

I play cricket and I have my arm to the bat and it gets really hot 

sometimes and sometimes when I’m taking a shot it comes off like 

‘cause it’s so sweaty it just comes off.” 

“Sometimes it would be quite awkward ‘cause I’d have to move my arm 

to the right to activate the button but sometimes there wasn’t enough 

movement, like there wasn’t enough space inside there. You’d have to 

hold it in your hand to move it then.”

“I got my headmaster’s hand stuck in it for a while because I didn’t 

know how to work it.”



“I also find the gloves are really thin because this thing always pokes 

through...  I think they shouldn’t make it so sharp because when I feel 

round the edge of it, it is quite sharp.” 

“breaking down”.

 

“... What would be really, really magic would be if it could write...” 

“It would be good if they could make a hand that you’d be able to like 

touch type, but … it would be too complicated to work out…”

“If I try typing with this hand then I end up just pressing the wrong 

letter because the key isn’t big enough…”



 

“Cutting food maybe because I found that quite difficult when I was 

younger because obviously the plate would slide off”

“My biggest problem is tying up my hair and I get so frustrated when I 

can’t do it… And also tying shoelaces and, I can’t really think now, but 

there are loads of stuff, like putting on ear-rings and things like that. 

Um, if they had more precision in going like that instead of just 

opening and closing it would be a lot better.”  

 

“I think if they kind of used this for the wrist. It bends any way you 

want quite easily, that’d be quite good as well”

“[The elbow should be] more flexible”

“Like a flex in the elbow so you can go like that”



“… An opposable thumb and a lot more dexterity than just going like 

that and I think it would be really good if your fingers could move 

separately”

“For like the movement, what you do with your hand... say if like you 

sort of move one of your fingers it could move slightly but then the 

more you move your finger it moves more down.”

 

“You have to support it with your other hand ‘cause it’s too heavy”

“if it was a bit lighter it would make everything a bit 

easier” “If it was really light... then I’d 

probably get it” 

 

 



 



 

in utero

“A friend of mine had a baby 2 months before Lauren was born and he 

hasn’t got any fingers. And I can specifically remember asking the 

radiographer, radiologist whatever, could they check the limbs because 

obviously my friend’s baby had been born so of course it’s in your 

mind when you’re pregnant, you worry about everything. And I was 

told everything was fine, but of course it wasn’t fine because Lauren 

had a limb missing... I think the initial things that need to be looked at 

before we even get to the prosthesis is if the scan reveals the 

abnormality I think parents or families need to be start worked with 

immediately...”

“shock”

“to look like other children”  

“two hands at the end of their sleeves”



 

 

“All the time you’re searching and trying to work out what's happened, 

wondering whether you did anything”

“I’m a registered nurse myself, and people were looking at me going 

‘oh, she’s... it’s teratogenic, there’s been a clot, amniotic banding’. I 



was like ‘excuse me, can we see somebody’... the frustration that I felt 

that nobody was even trying to find out and it was literally left to my 

husband and I and then you’re looking into things and finding out 

about syndromes where there’s brain damage as well. And then, when 

Lauren was about five days old, they sent me all this information with 

extremely deformed children, hydrocephalus, microcephalus, children 

with limbs missing, thalidomide children... I can remember looking at 

this and just feeling totally overwhelmed.”

“it was all the thing of me trying to, well in a way hide it. You try to 

hide things and you can’t, you know. So I’d have her all wrapped up 

trying not for her arm to come out. Really, you know, sad, but we had 

no support.”

“How’s he gonna ride a bike? How’s he gonna tie his shoelaces? What’s 

he gonna do about... doing a tie up?... all basic things in life”

a healer

 

“ So that one [the first prosthesis] I think was the most important one 

of them all. Yes that arm was very important because at that stage you 



 

just want your child to have two hands and it did help us a lot.”

“It sounds so trivial because I don’t even notice it on him anymore that 

he’s missing a lower arm.”

“I think if we’d had more support when Lauren was born because, we 

didn’t know obviously then that Lauren had the limb deficiency, we had 

no support at all... it was quite inhumane really. I think that that, if I’d 

had the right support then, I don’t think I would have been concerned 

in baby clinic if people were looking at her”

 

 

“There was only two babies born in the hospital that night and the 

paediatrician came round in the morning and said ‘Hello, have you got 

anything that your worried about your baby?’ and I said ‘well, he’s 



only got one hand.’  ‘Oh, yeah I heard there was a baby born like that 

last night’ she said”

“We had to push to get tested that there was nothing else wrong 

because as young parents and your child’s born and you’re thinking ok 

I can see there that there’s something wrong but you’re thinking that 

there might be a lot more that’s wrong that I can’t see. We had to 

really push to get checks done.”

“la-la land”

“frustration”, 

“overwhelming” “battle”

“And I still get really annoyed that that happened to us and we were in 

that situation because when I look back at Lauren’s birth I’ve got no 

good memories. There’s nothing nice really to remember because of all 

that, which is wrong really. And that’s what you’re left with.”



 

“trying”

“But she had a go and at least we were able to go to the limb centre 

and have a go and then she could make her own mind up that it wasn’t 

very successful. So even when things don’t work the fact that we can 

try is better than just saying ‘no it won’t work’.”

“I’m working full-time so it’s very difficult for me to get to 

appointments. They only have morning appointments Monday to Friday 

so it’s quite restrictive.”

“I do think they do a brilliant job really. And a good job of building 

relationships ’cause Emma really likes going. She really enjoys going 

and the guy who does her arm, who measures her and does all her 

arms has known her since she was a baby so it’s the same person so 

that is good.” 



“She’s been lucky because the prosthetic technician and the OT really 

work closely together so I think she’s been lucky because she’s had 

really good experiences.”

“They did offer counselling but it never materialised which is a shame 

because I think I would have benefited from that. But, you know, there 

wasn’t a counsellor, so what could they do? They did have access to a 

counsellor but there was a long waiting list so it never happened. It 

was the same at my GP surgery, they put me on a waiting list and I 

never heard anything again.”

“...our prosthetist has always been very keen on Anna having cosmetic 

limbs... I sometimes felt he was suggesting Anna might want to have a 



 

hand for cosmetic reasons. ..on several visits he’s said ‘have you ever 

considered a cosmetic arm? You really ought to think about it because 

it would balance you up visually’... he seemed to have his own agenda 

rather than listening to Anna and noticing that she’s confident and 

doesn’t have problems at school. He seemed to have his own agenda 

that he wanted to put forward... He had his own ideas. He’d been there 

a long time, he’s very senior, really committed and enthusiastic but he 

had his own ideas that he was quite keen on. But I don’t think he was 

letting her needs lead him, I think it was the other way round.”

“jump through hoops”

“So we went to our limb centre but they had no occupational therapist 

at the time because she was on maternity leave and they had no 

cover.”

“They were down a prosthetist or something so we resolved it ourselves 

again.”

 

“ Reach was very important. It’s a 1 in a 100,000 chance I believe and 

it’s amazing when you go to Reach and you see, you know the first 



magazine you pick up and there’s children in there with the same arm 

as your child. That gives you so much reassurance that, you know 

they’re so identical, they’re so identical, and more often than not it’s 

the left arm. I’m not saying there’s loads out there but to see someone 

with exactly the same, it’s a huge help as a parent.”

“There’s another young lady who goes there with a similar limb to 

Lauren, she’s about 18, and she’s a bronze medallist in the javelin. So I 

think meeting her has really shown Lauren what she can achieve.”

“relentlessly positive”

 



 

“…you just get fed up with kids asking questions and I say ‘yeah he got 

attacked by a crocodile and it bit off his arm’. And you just look at 

their faces and they’re horrified.”

 



 



 

 

 

“We were worried more about his shoulders because he’s very twisted 

when he rides a bike because he’s got his wee arm, so he’s quite 

twisted. And he started wearing it [the prosthesis] and he looked much 

better and I’m sure it’s better for him...”

“lopsided”

 

“When she used to go into assembly with the little ones, the little ones 

always used to stare so she always used to take it in on set days for 

assembly just so that there isn’t any attention really”.



“A couple of times they’ve been pretending he’s a monster and they’ve 

walked up to him and tapped him and he’ll turn around and they’ll go 

‘aaarrggghh’ and like run away.”

“He makes silly noises, and he’s a perfectly intelligent child, says stupid 

stuff. Yeah, basically to deflect attention he’ll do anything.” 

“get on 

with what you’re doing”

“I could always tell when there were things worrying her because she 

used to put her prosthetic arm on then. So you could always tell when 

she was getting too much attention and things and she just wanted to, 

you know, blend in a bit.”

“It tends to be more in Germany that people ask because you shake 

hands, and then you shake hands with the right hand and he doesn’t 

have the right hand and then people ask. And he never liked to be 



 

asked and sometimes I even answer the questions.”

“And maybe things like the Olympics really do make you think you 

should be really proud when there’s an extra challenge and you 

overcome it. And she’ll talk about her drama and say things like there 

should be more disabled people on the telly every day. So I think she’s 

kind of got into the mind-set that everybody’s different and that should 

be celebrated. So I think that’s quite a positive thing.”

“She’s seen things like a titanium arm that a chap who lost his arm in 

a motorcycle  accident has. And that’s not in any way trying to fool 

anyone and she looked at that and said ‘that is so cool’... she admires 

that devil-may-care attitude...”

“...having some kind of physical disability can draw attention, whether 

that’s wanted or unwanted... [A prosthesis] could be a useful social tool 

in the sense of ‘I’m so cool...’ but I think that would depend on the 

personality of the person concerned.”



 

“He enjoys taking it to school because other children, it actually 

becomes part of the game. So he likes it for that.”

“They were using it for tricks, him and his uncles. What they would do 

is they would tuck it in the pocket of somebody walking along and it’d 

be like they just had a hand coming out - he loves all that about it.”

“I think sometimes people are a bit surprised that you joke with it. 

They’re like ‘is he alright with that?’ But of course he is because it’s 

just fun. Children aren’t interested in anything that’s not fun.” 

 

“ She likes to have one and I wouldn’t ever refuse to take her to get one 

because I don’t think that’s my place, but she doesn’t really use one at 

the moment... she likes having a just in case one which I think is fine.”



 

“We used to encourage him to wear it so that when he got to a certain 

age he could then make up his own mind as to whether he was going to 

carry on using it or not and we thought well if you never wore it you’ll 

never wake up one day and decide I’m gonna wear an arm.”

 

“I’m sure there’s a way he would adapt [to exams]. But however he 

adapts he will still be penalised from the point of view of timing as it 

will take longer without a doubt.”

“She uses her arm as a tool literally for picking things up, holding 

things and of course she couldn’t do this with the prosthesis on so it 

hindered her more than it helped, definitely, I think so because she 



used to get quite flustered because she couldn’t use her elbow then to 

carry things.”

“Unless its functional he wouldn’t wear it... if there’s a purpose for it, 

you know, he’d wear it... he’s more like from the point of view, ‘well if 

it doesn’t do anything why would I want to bother?’”

 

 



 

“I think it’s important for parents to be offered that first prosthetic 

arm definitely. And then once they’ve come to terms with it, it becomes 

a lot less important I think.”

 

“We only went with them [myoelectric prostheses] because we thought 

they were the best, you want to get the best for your children.”

“demanding and discerning”

“So then I made that my focus so I turned my energies into what I could 

do there”

 



 

“It became dirty very quickly and washing it wasn’t easy, it became 

ingrained. You could not clean the marks off – once it became dirty it 

stayed dirty unfortunately... They say use soapy water but it never 

works.”

“Changing the gloves, that was a nuisance. Yeah because they got 

awful dirty and they never cleaned and you just had to replace them 

once they got dirty.”

“We took it back again and this time they said there was actually a 

fault. So they mended it and then we went back again to collect it. And 

then it was much better and he could open it, shut it, open it, shut it, it 

worked for two days then stopped... so actually it took us months to 

sort out and then it only worked for two days. And then it just stopped 

completely, open. It froze, never to move again... so we sent it back 

and they said they were gonna fix it but that was two months ago”



 

“... It’s ok as long as he doesn’t think it’s him that’s actually rubbish at 

doing something, he doesn’t cope well with that.”

“I think the danger of it taking so long to get it from when he first 

expressed an interest in it is he might have changed his views by the 

time he gets it. Children change and develop even more than adults 

change. And if he does change his mind it won’t really be surprising.”

 

“It’s difficult because one time he got his arm trapped at school his 

good arm, and it was in a sling for two days and he couldn’t do 

anything. So when someone’s got a disability you’re extra careful with 

what they have.” (Mother of James, 8). 



 

 

“But lighter, if anything was to be improved, I may well have 

encouraged him to wear it more if there was a lighter electronic or 

Myoelectronic arm available”

“She had shoulder pain and back pain because the weight of it was so 

heavy and it was tied round her so she couldn’t then undo it if she was 

stuck.”



 

 

“But he also sweated a lot, I think it was to do with the material of the 

lining and he couldn’t wear it for too long because his wee arm used to 

get all spotty and red and could get quite raw so he could only wear it 

for a few hours at a time because his skin got quite sore to it. So they 

[the nursery staff] used to take it off and just let his arm breathe 

maybe for an hour or so.”

“If it was... made of different sort of stuff that wouldn’t be quite as 

sweaty I just think it would be, you know, really useful.”

 



“He did get terribly frustrated with it early on... he could shut it but he 

struggled to open it.”

“I think you have to think quite a lot. I don’t think it’s natural like when 

you pick something up with your other hand. I think you have to think 

about what you’re doing and it’s quite a slow controlled movement. So 

I think it is hard to use”

“Then he had to do all these exercises. Like picking up things from 

there to there and he didn’t really see the point why... it was not really 

for him”

“They gave us lots of explanations of how to use it, things to do with it 

and how to build up the use of it. Lots of information delivered at 

James’ level for him”

“They’re not intuitive in the way that they work: they’re mechanical 

and they work the way they work because the person who has designed 

them has started from the perspective of the technology that’s 

available and fitting it into a prosthetic rather than looking at it fresh”



 

 

“We had to ask for it. It wasn’t offered – that’s plainly not their first 

offer... we’ve got more demanding and discerning as we’ve known 

more what to ask for”

“That was a really good clinic because it was university run and they 

had lots of funding and they did the Myos, whereas at the NHS hospital 

it was just the cosmetic ones that they were fitting then.” 



“It’s one of those areas where you have to go private to get what you 

really want.”

“poor relation”

 

 



 



 



 



 

“… all the little kids like stare and I find it quite annoying.”  

“The cosmetic glove he doesn’t really need, it’s just more for the 

outside world.”  

“… they would have a cosmetic one because they get a bit conscious 

around their peers.”  

 

They come in at different times like when they’re changing school… 

when they get to about sixteen they might come back and say I want a 

dress arm for job interviews or going out with girls or boys or 

whatever. So for meeting people who don’t know they have limb 

deficiency.” 



 

 

(“For play as well, for catching a 

ball.” “if you can make it like a toy for them in the beginning it can be a 

strength for them.”

“If they were more fun, maybe an element of mix and match so they 

could change them depending on their mood or what they were 

wearing, maybe that would enable them to take more ownership over 

them. Maybe that would help.”

 



“[Wearing a prosthesis] prevents twisting of the trunk for example if 

they’ve got a short residual limb because that can contribute to 

scoliosis in the future. So a prosthetic just gives them a bit more 

symmetry in the trunk and in the shoulders. And we also encourage 

them to wear one if they’re cycling because going at fairly high speeds 

the vibration when they twist the trunk can cause long term issues and 

we try to prevent any future back pain.”

“If they don’t wear an artificial hand [when writing] then they have to 

lean right forward putting an extra strain on their shoulder and neck. 

So it’s beneficial functionally and anatomically because it stops you 

making compensatory movements.”

 

“If the arm is not useful to them they don’t really use it but if there is a 

reason to need something like an activity like playing the drums then 

they want it and its motivating and a positive step.”



 

 

“treating the family”

“When the child is very young the prosthesis can be for the benefit of 

the parents. Restoration of body-image can help the parents come to 

terms with

 

“The ability to gesture naturally is a massive missing link… here I am 

waving my arms about as I am talking to you. So I think we miss that 

out, for children and adults.”



 

 

“If both parents are working when are they meant to come in for all 

these reviews and fittings? They also have to commit to a certain 

number of training sessions, depending on how much training the OT 

thought they’d need to be very involved and do lots of training 

with them at home.”

“They don’t want to have to be taken out of school too often so to a 

certain extent you want something that is off the shelf.”



 

“... the gloves can need replacing quite regularly, which they have to 

come here for: the guys in the workshop have to do it.”

 

“Often what we do for children is look at devices or tools, for riding a 

bicycle, playing the guitar, holding drumsticks is quite a common one. 

And kids then have the motivation because it’s offering them a purpose 

so then they’re much more engaged in using them.”

“Some of the ones that are more functional , so the body-powered and 

myoelectric prostheses, involve an element of training and learning to 

use, which the kids don’t have that intrinsic motivation to do.”

can be really frustrating for kids because 

it’s quite slow, especially to start with, but it does get better with 

practice, but if they’re struggling with one of their sites it can be really 

frustrating if it won’t open and close and they can get quite angry with 

it so it can be an issue.”



 

“I think it’s more acceptable not to have a limb now. Maybe in the past 

you would feel the need for your child to have something but I think 

society’s different now.”

The BBC has had a huge impact and people becoming aware that limb 

deficiency is just another way of being is interesting. I think the fact 

that you have cooks on TV with a limb missing, the TV presenter, it all 

raises public awareness. The TV presenter had a huge impact… now 

it’s just become de rigueur.”

“I think it was really nice for children to see 

in a presenter’s role. She’s not wearing anything but she’s 

doing her job just like anyone else. So there are some really positive 

role models out there.”



 

“I think the Paralympics has had a huge impact… there seems to be 

much more pride around being different. Talking to new parents 

there’s sort of a cherishness around it which was different… there is so 

much more positive attitude towards limb difference being ok than 

there was previously.”

“In this new technological world we’ve got the internet and magazines 

and things. Everybody will come wanting something really high-tech, 

looking more realistic and more robust.”

“The media doesn’t always portray the NHS in the best light

 

“Children are always growing and changing so it’s hard to get optimal 

comfort for any length of time because they change so much.”

“Children go through them quite quickly. You know if they have a 

growth spurt they’ll need a new socket, a new size hand so it’s all got 

to be taken into account. And the way things are at the moment with 



money you just can’t afford it on the budgets you’re working with.”

 

“With little boys cosmesis is less important. They tend to like the body 

powered ones and they call it the robot arm. Parents seem to be more 

accepting of that with boys... I would say that parents try and push 

towards something cosmetic for girls but with boys they’re happier to 

have something that doesn’t look like a hand.”

 



 

 



If you’re having to support the prosthesis with your other hand which 

you do see some children doing with myos, then it’s completely 

useless.”

 

“There are problems with the myoelectrics we fit in 

terms of them breaking or not working properly from the start”

“The glove sometimes gets stained by things like 

newspaper print and they can get grubby quite quickly” 

“It puts people off wearing them because if it’s not working then they 

have to come all the way back in here.”

“... You have to send it back to someone else to fix. So if you have come 

to rely on it and it breaks down then you’re stuck.”

 



 

“I do find when I’m working with a child and I’m trying to get them to 

pick up something not particularly big they can barely do it with this 

little grip so it would be nice if there was a bit more flexibility in the 

grip patterns and more grip patterns.”

“If extra function is needed the first bit of extra function I would like to 

see is wrist manoeuvrability, some sort of wrist flexibility.”

“It is incredibly awkward when someone’s trying to pick something up 

and they’re in a fixed position and their whole shoulder is up here. I’d 

love to see some wrist flexion and extension.”

“Wrist movement, and flow and being able to rest your hand in your 

lap and for it to conform would make all the difference.”

“I don’t think they need more wrist movement. Only a double amputee 

would need wrist rotation. They might want different grip patterns but 

they don’t need it… The more complicated it is, the less reliable it is 

though. I think it’s something people imagine they would like but the 

reality is it’s not that much more useful. I’m not a great believer in the 

need for grips. You just need the prosthetic to hold and support things 

because you can do everything else with your other hand.”

 



“It’s like wearing a pair of really hard walking boots with no socks.”

“If there was any way arms could be suspended in a different way... 

that would be amazing and I think having p-loops and suspension 

straps and things they just get in the way when you’re a kid and 

they’re not very comfortable”

 

“There’s a huge amount of high level thinking required to position it in 

the right place. Children are spontaneous. They just want to do stuff 

and get on with it.”

“I reckon it would be nice to have the option of a few different grips 

that can be programmed but not too many because if you start adding 

too many grips it will become more complicated for using...”



 

 

“Glove colours can be quite restrictive because in different 

temperatures your hand can change colours so gloves can be quite 

difficult to get the right colour.” (P2) 

“The hand sizes, there’s only a couple of options, so if you’re in 

between sizes there can be quite a difference between  

and your other hand.”

“Some of the off-the-shelf high spec gloves can look really good but 

they don’t look real because they’re not animated.”

“We will ask them to bring in some material that they like so we can 

interface the fabric on to the device. It’s about giving the child 

ownership so they can take pride in what they’re wearing. I think 

appearance is a big thing. If a child doesn’t like what it looks like then 

they won’t wear it.”

 



“What we said about children and their job is to play. You can’t say 

‘ooh don’t do that you’re wearing this one’.”

“… we make it very clear to the child that they have to look after it. 

You have to keep it in your bag and put it away.”

 



 

 

“We try to customise things... and include colours and designs that the 

children want, at least in the laminate appliances, we can integrate a 

favourite character or fabric. Because then they’re more involved in 

the process of choosing, especially if they’re new to prostheses, then 

they’re more receptive to it..”



“We do a lot of prototype stuff so...[you] can make the prototype and 

bring them in and that’s when the child can have their own design and 

the parent can have a say too.”

“Here we use a sheet that has disadvantages and advantages of 

different prostheses so you can show them the arm and explain what it 

will provide and what it involves so they can make an informed choice.”

 



 

“A certain company does provide a lot of myoelectric limbs, but they’re 

horrifically expensive, we don’t use [myoelectric prostheses] at all at 

this centre.”  

“We have a big budget for silicone but at other centres they have 

nothing so it’s not fair. It’s a postcode lottery.”

“lucky”

“We also have some trial arms sitting around here so although the 

prosthetist still has to measure and cast for it he can just trial it with 

them.”

“With myoelectrics we can reissue and recycle parts.”



“If we prescribe a myoelectric limb to someone and they don’t use it 

then we have to chuck it. We can’t use that hand for somebody else.”

 

 



 

“We don’t provide [myoelectric prostheses] currently for children as we 

haven’t got an OT at the moment. OT’s are pretty essential if you’re 

going to have successful myoelectric use.”

“It’s a team decision ideally… well ultimately it’s down to the 

consultant… but yeah we will meet as a team and decide if it’s 

appropriate… ideally it would be a team decision, it doesn’t always 

happen that way but that’s what we would like.”

 



“Good solid training reduces the amount of rejection. Training... before 

getting the myo – to make sure that the sites are exactly right for the 

muscles and also for the person’s understanding - for how to use the 

muscles for the Myo.”

“If a child has to think about using it, it’s not going to be natural so for 

it to be natural a child needs really intensive training.”

 “You want to look at incorporating it into bimanual activities and 

applying it to the things they do” 

“There’s a whole session here with the OT to practice... playing games 

to keep them interested”

“And they needed to be motivated, which is difficult with a 3 year old. 

An OT will make it fun”



 

“We like them to have a commitment to come in and do some training 

with us… we would want the parents to commit to get the prosthesis...”

“If you don’t give them the training and then they fail I think 

psychologically you can set them back and then they won’t want to try 

again. But maybe it’s not their fault and we didn’t support them 

enough.”

 

“requires the prosthetist to know 

what products are in existence and to suggest them”

“redesigning the same things if someone else 

has already done it” 



 

 



 

 





 

 





 

 

“I think if…the wrist…bends any way you want quite easily, that’d be 

quite good as well…because sometimes that restricts quite a bit of 

movement.” 
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“I’ve always found those round the shoulder ones too hard to use 

because…it’s really itchy against your skin and it’s horrible.”

“I find [a body-powered prosthesis] is not really practical for anything 

because you have to put a lot of strength in to open it fully. And 

sometimes you just can’t.”
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“I play loads of video games that require two hands and I can’t play 

them which is really annoying because most of them are good.”

• 

• 

• 

• 

• 

• 

• 

• 

• 
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“What would be really, really magic would be if [a prosthesis] could 

write...”

• 

• 

• 

• 

• 

• 
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• 
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• 
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“You wouldn’t always have to carry them around, only if you needed to 

use them. The iPhone one could just go in a pocket… I guess you could 

wear one on your hand that was for general things and carry the more 

specific ones with you. And the writing one you could just keep it in 

your locker at school or work so you wouldn’t really need to carry it 

around.”  

 



 

 

 

 





 

 

 



 

 



 

 



“...I feel more... 

self-conscious if I do wear one, especially if I have short sleeves...” 

 



 



 



 

 



 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 





 

in utero



 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 



 



 



 

 

 

“to use talcum powder”

“worried if it’s gonna… fall off”

“a button which I 

press and… grooves... And you put it in and then it sticks and then when you 

wanna get it off you press the white button and it comes back…”.

 



 

 

 



 

 



 

 



 

 

 

 





 



 



 



 



 



 

 

 



 





 

 



 



 



 

 

“this bit”

 



 

 

 





 

 

 

“pressurised”
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ABSTRACT 

Myoelectric prosthetics are complex functional devices that can improve significantly a person’s quality 

of life. This paper describes the development of a myoelectrically controlled prosthetic hand for a five-

year old child. A key consideration in the design of upper-body prostheses is to use information from 

studies highlighting the main causes of rejection. These studies emphasise that in order to reduce 

rejection, it is necessary to include the opinions of the users in the design process. Additional constraints 

are introduced due to the small size and mass of a five-year old child’s hand compared to that of an adult. 

The main points of the final design are detailed, including the areas where these constraints were 

overcome. Modularity was used throughout the design; it allows the hand to be configured for the 

individual user, and also helps to reduce the potential cost of the hand. The final design has three 

actuators controlled individually through the use of a master-slave microchip combination. This design 

has a final mass of 105.8g and produces a pinching force of 4.35 N. 

 

INTRODUCTION 

There have been greater advances in the design of prosthetic hands for adults compared to those for 

children. Although there have been developments to child prostheses, they have not always been in line 

with those made to adult prostheses. Acceptance of the user is a key consideration in the design of upper-

body prosthetics. It is generally recognised that the younger a user is introduced to a myoelectrically 

controlled prosthesis, the greater their acceptance of the technology [1]; this is encouraging the fitment of 

functional and adaptable prosthetic limbs to young children. To provide choice, hands designed 

specifically for the needs of children are required. Currently there are two commercially available upper-

limb prostheses specifically designed for children: the Otto Bock 2000 Electric Hand, and the RSL 

Steeper Scamp Myo Electric Hand. Both of these hands are single degrees of freedom devices that are 

available in various sizes, and driven by a single actuator that closes the first and second fingers onto the 

thumb. Improvements in child prosthetics could be made with improved adaptability and an increased 

number of individually driven axes. To address this, the development of prostheses for children that are 

produced in conjunction with research into the acceptance and needs of children is needed. This paper 

describes how a prosthesis for young children was designed with multiple degrees of freedom, modularity 

and functionality, taking into account considerations from both a user’s perspective and from technical 

constraints. (A final prototype can be seen in figure 1.) 

 

 
Figure 1 – A Prototype Myoelectric Hand. 

 

USER CONSIDERATIONS 

Rejection rates of upper limb prostheses amongst children have been reported to be as high as 50% [2]; 

indicating that upper limb prostheses that are currently being prescribed are not meeting the needs of 

young people [3]. Research into rejection of prostheses amongst adult users found dissatisfaction with the 

prosthesis to be linked to rejection [4], therefore highlights the importance of including the views of users 

when developing new prosthetic devices. This is supported by Biddiss & Chau’s [3] historical review of 



 

upper limb prosthetic use and abandonment, which concluded that “increased emphasis on participatory 

research and consumer satisfaction is needed” Biddiss et al [5] involved prosthetic wearers of all ages to 

inform prosthetic design by identifying their key development priorities. These were reduced weight, 

lower cost, life-like appearance, improved comfort, enhanced wrist movement and better grip 

control/strength. The design priorities varied substantially across age groups, suggesting that upper limb 

prostheses designed from the users’ perspective would be different for children compared to those 

designed for an adult. This supports the need for prosthetic hands for children designed alongside studies 

into the views of the users. Before this user-led design, it is necessary to explore the technical feasibility 

of designing a hand of this size and mass. 

At Southampton University a study (Our Bodies Our Views) used questionnaires and interviews to 

examine satisfaction with prostheses and reasons for prosthesis rejection in young people with upper limb 

loss aged 5-18 years. Three factors were identified as important amongst the participants. They were: the 

look of the prosthesis; the functional ability, and being involved in the selection of the prosthesis. 

Reasons identified for not wearing the prosthesis were: it was uncomfortable (including being too hot and 

too heavy); that it is only useful for specific tasks; the artificial appearance of the prosthesis (attracting 

unwanted attention), and wear and staining. This study also highlighted the importance of communicating 

with children when designing prosthetic devices. 

 

TECHNICAL DESIGN CONSTRAINTS 

Table 1: Hand Measurements of 5 and 16 Year Olds [6]. 

When designing prostheses for children there are issues introduced due to the differing size and mass 

requirements. Table 1, for example, shows average hand measurements for 5 and 16 year olds [6]. The 

data in rows E & F, shows that irrespective of age, certain proportions of the hand are virtually 

unchanged. However, the natural hand of a five year old child is two thirds smaller than that of the 

average 16 year old (approximately equivalent to an adults hand); suggesting a similar difference in the 

overall mass. The effect of this constraint is most prevalent in the design of the drive system, where the 

consideration of output power and speed are equally important. However larger actuators are typically 

heavier. Including multiple functional axes means that multiple drive systems are required; as a result 

there is a summing effect of the significance of the drive system weight. 

 

DESIGN OF A PROTOTYPE HAND 

To realise a design that is both cheap and flexible, the decision was made to include a high level of 

modularity. This would be split into two levels. The first level would be in the manufacture to aid in 

reducing the number of different parts and construction processes, therefore, reducing the cost of 

manufacture. The second is to provide technician level reconfiguration; to provide the user with flexibility 

and choice when choosing their exact specification. This permits easy setup, reconfiguration and 

maintenance of the hand; possibly allowing for reduced post-fitment costs. 

An electric motor and gearbox was used to actuate the hand since it is the common method of actuating 

myoelectric prosthetic hands. The design of the gearbox arrangement is based on a scaled version of the 

Southampton Hand’s gearbox [7]. It uses Faulhaber DC-Micromotors (0816 with a 64:1 gearbox) to drive 

the fingers and thumb through a worm-wheel combination. The defining characteristics of a drive system 

are the output speed and torque. Both of these values are determined by the characteristics of the motor 

and gear chain. Equation B (Appendix A) shows that the gears have a linear effect on the output torque 

and an inverse relationship with the output speed. 

The motor selected for this project produces 0.15 mNm and rotates at 15,800 rpm (263.3 rps). There are 

two gear combinations in the drive chain, the first has a ratio of 64:1 and the second has a ratio of 20:1, 

with respective efficiencies of 60% and 89%. The torque across a gear system increases proportionally by 

the ratio of the number of teeth on the gears in the system, the speed through the system decreases with 

the same relationship. This determines the output characteristics, of 0.12 N maximum force and a 

maximum speed of 0.13 rps. 

Two essential considerations were identified for the design of the prosthesis: the speed for 90⁰ closure of 

the hand and the force produced at the fingertip. It is assumed that the fingers only rotate through 90⁰. 
Equations C and D were used to convert the drive system output characteristics into prosthetic output 

characteristics. Equation C gives a closure time of 1.95 s. Equation D shows that to calculate the force at 

the fingertip, the length of the finger from the rotating axis is needed. This design has a middle finger 

measuring 55 mm which gives an output force of 2.17 N. This produces a theoretical combined finger 

closure force of 4.35 N. These characteristics are not optimal and improvements do need to be made in 



the speed and force generation. However, it was decided since the hand was for a preliminary study these 

characteristics would be acceptable. 

The artificial metacarpophalangeal (MCP) joint is defined as the key component in the design, as it 

houses all of the driven components of the hand. As mentioned previously, the design is based on the 

Southampton Hand [7]. However scaling the design needed careful consideration to ensure adequate 

strength of the components. The design incorporates the axle for the motor and is split to allow the worm 

to be placed into the MCP joint. A key feature in this design is the connection slot to allow the MCP to fit 

into any of the four MCP locations on the palm. 

 

 
Figure 2 - Prosthetic Metacarpophalangeal (MCP) Joint 

 

The shape of the fingers and thumb was chosen to mimic that of a human hand and to allow the first 

finger and the thumb to form an effective pinch. The base of the finger has a slot to allow for a strong and 

effective coupling to the wheel gear. The curved base of the finger is aligned with the MCP joint when 

straight; this allows the fingers to lie flat when fully extended. 

The hand uses a microchip-based control system in a master and slave configuration. This design 

increases the modularity of the system; allowing for easy reconfiguration and motor addition. It uses an 

overcurrent device to regulate the force at the fingertips but has the availability to incorporate embedded 

force sensors into the fingertips. The current system though functional, does not provide closed feedback 

required for fine touch. 

Figure 3: A Prosthetic First Finger. 

 

DISCUSSION 

This study shows that it is possible to build a prosthetic hand that incorporates multiple actuators for 

children aged five-years. The final prototype is 127 mm long and 60 mm wide; these values are 

comparable to the size of a five-year old human hand. The mass of this design is 105.8g; this value is 

similar to that of existing prosthetic hands for children. However, the mass can be reduced through 

material changes and design alterations. All of the components of the drive are interchangeable 

throughout the system; including the motors, gears and all drive shafts. The hand has only 22 different 

mechanical parts; including 7 drive shafts, screws and pins that all require minimal manufacturing. The 

second level of modularity allows for the hand to be reconfigured to fulfil the exact requirements of 

individual users without any adjustment to the design. An example of this is that the middle finger for one 

user may be the index finger for another. This would reduce the total amount of components that a fitment 

centre stocked, therefore, potentially reducing the costs. 

 

CONCLUSION 

This novel, child prosthetic hand is fully adaptable, whilst, still providing a high level of functionality. 

The design confirms that it is feasible to provide hands for children that are able to deliver choice, without 

compromising on the size or mass. The power of the drive system may be increased without affecting the 

target age and functionality and can be achieved by changing the motor and the design of the MCP joint. 

The modularity in the design added significant functionality and showed that it could increase the choice 

given to the users, whilst reducing pre- and post-fitment costs. This area of research calls for further 

development.  
 

FUTURE WORK 

This study highlights several areas for possible improvements, the first of which would be to increase the 

speed and force characteristics. Further studies will be undertaken to improve the control system by 

including force and position sensors allowing for the development of a hybrid force-position control 

system. This could be implemented with the use of encoders on the motor shafts to infer position of the 

fingers. During a redesign, the mass of the hand could be reduced further with the use of different 

materials and an altered drive system. The modularity incorporated into the design could be adapted to 

provide in-service reconfiguration. This would further increase the functionality and could reduce the 

need to service the entire hand. 



 

Having confirmed the feasibility of producing a hand with suitable size and mass characteristics, research 

focusing on the users’ views is needed. Although this study begins to address user considerations and 

reasons for rejection this was not extensive. Therefore further research will be conducted to investigate 

the aspects of prostheses that are important to children, and to explore their views on new designs for 

future devices. 
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 Background to the Research
◦ Previous research

◦ Aims of this research

 Method

 Work completed to date
◦ Pilot focus group

 Plans for future work
◦ Research with children

◦ Research with parents

 Upper limb loss can impact on a child’s 
development at all stages (Ibbotson, 2002)

 Rejection rates of upper limb prostheses 
amongst children  as high as 50% (Shida-
Tokeshi et al, 2005)

 Bidiss & Chau (2007) state that upper limb 
prostheses do not always meet the needs of 
young people



 

 Egermann et al (2009) 
◦ Looked at myoelectric hand prosthesis use in preschool 

children

◦ Considered the use of the prosthesis in child-centred 
occupations

◦ Concluded that children may choose to use a different 
prosthesis depending on the task they wish to use it for. 

 James et al (2006) 
◦ Used observational and self-report methods

◦ Found that non-wearers of upper limb prostheses 
performed just as well, or even better than their 
prosthesis-wearing peers on functional tasks. 

 Dissatisfaction with prostheses is a factor in 
prosthesis rejection

 Postema et al (1999)
◦ Used questionnaires to look at reasons for prosthesis 

rejection
◦ prosthesis rejection was linked to lack of functional benefit, 

appearance and weight

 Wagner et al (2007) 
◦ Asked children and parents “What are the reasons for not 

wearing a prosthesis?”
◦ The two most common reasons given were:

 The prosthesis does not help function (53%)
 The prosthesis was uncomfortable (49%)

 The Our Bodies Our Views Project
◦ Used questionnaires and interviews
◦ Studied satisfaction with prosthesis and reasons for 

prosthesis rejection in young people with upper limb 
loss aged 5-18 years

◦ The results of this project suggest that factors such as 
appearance, function and comfort are important to 
young people who use upper limb prostheses. 

◦ This research highlights the importance of 
communicating with children to discover their views 
on the aspects of prostheses that are important to 
them and the need to explore their individual views in 
the design of future prosthetic devices. 



 To explore young people’s views about upper 
limb prosthetics

 To use the information gathered through 
exploring the views of young people to advise 
on the development of prosthetic upper limbs 
for children and young people

 To use the information gathered through 
exploring the views of young people to 
contribute towards the development of 
guidelines and information for clinicians

 A qualitative approach:
◦ Focus groups
◦ Interviews

 Participants: 
◦ Aged between  7 and 16 years 
◦ Currently use or have some experience of using UL 

prostheses
◦ Purposive sampling will be used to recruit participants 

through Reach, a charity for children with upper limb 
dysfunction

Stage 1

Conduct pilot focus group to assess suitability of 

questioning route and to develop facilitation style

Stage 2

First focus group and round of interviews: exploring 

views on current prosthesis and ideas for "ideal" 

prosthesis

Analyze data from focus group and interviews. 

Feedback to engineer to inform creation of prototype 

UL. 

Stage 3

Second focus group and round of interviews : 

Present prototype UL’s to participants and gain 

feedback

Analyze data from above focus group and interviews. 

Feedback to engineer for further development of 

prototype.

Stage 4

Repeat stage 2 if necessary

Debrief  participants and disseminate findings



 

 Transcript-based thematic analysis (Braun 
and Clarke, 2006)

 An inductive, semantic approach - supports a 
transformative paradigm
Data will be coded without fitting it into a pre-existing 

coding frame (Braun and Clarke, 2006)

Themes will be identified within the explicit or surface 
meanings of the data and interpreted, through 
consideration of the significance of the patterns and their 
broader meanings and implications

 Stage 1 of the data collection process, a pilot focus group, 
has been carried out.
◦ This was a valuable undertaking, resulting in improvements and 

modifications to the main study’s focus groups.

 The following lessons and actions resulted from the pilot 
work:
◦ Analysis of activities

 Activity analysis will ensure that activities are pitched at the right level for 
participants and that they fulfill their aims

◦ Facilitation Style
 A more active facilitation style may be required for focus groups with young 

people

◦ Group Dynamics
 Set ground rules 

◦ Recording Methods
 Use two wall-mounted devices placed in the middle of the group

◦ Age of Participants
 Less diverse range of ages would allow the facilitation/ communication style and 

activity to be better tailored towards the participants’ abilities and developmental 
stage

 Continuing the research with children:

◦ Having completed a pilot focus group, stage 2 of 
the research, focus groups and interviews exploring 
views on current prosthesis and ideas for "ideal" 
prosthesis, is now being organized. 

◦ Once these focus groups have been carried out and 
results analyzed, the next set of focus groups will 
be carried out. The results from these will be 
analyzed and the research will proceed to stage 4. 



 Research with parents:
◦ Focus groups and interviews with parents to explore their 

priorities for developing upper limb prostheses for children.
◦ Many authors have emphasized the influence of parents on 

a child’s acceptance of a prosthesis. 
 Setoguchi (1991) - parents are more likely to have a positive 

attitude towards the prosthesis if they are involved in decision-
making

 Postema et al (1999) - several factors concerning the parents 
influence a child’s rejection of the prosthesis. 

 An understanding of the multiple factors of 
prosthesis use and rejection is needed in order to 
reduce device abandonment (Bidiss and Chau, 2007)
◦ This must include exploring the parents’ views

• Upper limb dysfunction can have an adverse impact on 
development at all stages of childhood and adolescence

• There is a rejection rate of upper limb prostheses of up to 
50% amongst young people (Shida-Tokeshi, et al., 2005)

• Previous research has suggested that children may choose to 
use a different prosthesis depending on the task they wish to 
use it for

• There is limited research that uses a qualitative approach to 
explore the views of children

• This research will aim to explore the views of children and 
young people to inform the design of child-centred 
prosthetic upper limbs

• Future research will aim to explore the views of parents
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 Rejection rates of upper limb prostheses 
amongst children vary widely throughout the 
literature but have been reported to be as 
high as 50% (Shida-Tokeshi et al, 2005). 

 This may imply that the impact of limb 
difference on the physical, psychosocial, 
functional and recreational well-being of 
children is not being addressed fully. 



 Studies into prosthesis use have found children 
should be provided with a range of task-specific 
prosthetic options so that they can select the 
most appropriate device for the desired use.

 Studies have found that children are not satisfied 
with certain aspects of prostheses, such as 
comfort and appearance

 There is an absence of the views of children in 
the existing literature on prosthesis satisfaction 
and priorities for development

 If parents have a positive attitude towards the 
prosthesis they will be more likely to educate the 
child’s wider social circle about prosthesis use, 
strengthening the child’s social support network 
(Setoguchi,1991) 

 Several factors concerning parents influence a child’s 
rejection of the prosthesis - disappointment with the 
prosthesis’:
◦ functional capabilities
◦ Appearance
◦ weight increased the likelihood that the child would reject 

the prosthesis. 

 yet there is a paucity of research that involves parents 
in the development of prostheses for children.

 Eight children and young people (aged 
between seven and sixteen) have taken part 
in two focus groups or interviews
◦ Exploring their views on prostheses

◦ Discussing their priorities for developing 
prostheses

◦ Gaining their feedback on prototypes developed

Eight parents have taken part in a focus 
group or individual interview



 

 To deal with unwanted attention:
“... say if I’ve had a bad day at school I normally wear it the next 
day. I don’t know why. Like, people are teasing me or something” 
(Becky, 8).

 For having fun:
“I sometimes use it for practical jokes and sometimes just fooling 
around as well” (James, 8).

 To help with activities:
“I find the one that I’ve got at the moment, which I use for riding 
a bike, I find it really helpful when I’m riding a bike because 
that’s the only thing I use it for” (Gareth, 15).

 It’s easier to do things without:
“... after a while I thought it’s not really helping me to do 
anything I couldn’t already… You can’t do anything with it that 
you can’t do without it.” (Lauren, 15)

 This is just the way I am:
“there’s loads of things I can do with one arm that loads of other                                          

people can’t do anyway so it doesn’t bother me that 
much” (Lauren, 15.)

Comfort:
they could be softer 
inside because it really 
hurts if you land on it.” 
(David, 10)

“
Reliability:
“I got my headmaster’s 
hand stuck in it for a while 
because I didn’t know how 
to work it.” (Lauren, 14) Assisting with specific 

activities:
“My biggest problem is 
tying up my hair... And 
putting on ear-rings 
and stuff like that”. 
(Anna,14)

Weight:
“If it was really light 
then I’d probably get 
it.” (Anna, 14)

Appearance:
“That it isn’t so obvious 
that it’s fake. (People 
should think) that you 
actually have two hands 
and that you have the 
ability”. (David, 10)

Movement:
“… an opposable 
thumb and a lot 
more dexterity than 
just going like that 
and I think it would 
be really good if your 
fingers could move 
separately”. 
(Anna,14)

Appearance:
“An arm that looks as 

lifelike as possible 

would be the ideal”

Comfort
“I found it quite 

difficult as a parent to 
try and get something 
that was comfortable” 

Cost:
“Obviously there’s a certain 

type, or certain value 
prosthesis available to us. 

You can’t get the stuff 
which costs a fortune”

Movement:
“It would be great to 
have arms with more 

movement and 
different grasps and 

things”

Weight:
“It would be better to 
have something much 

lighter”

Reliability/durability:
“The hardest thing about 

them is if you need to 
replace the glove”



• End-users - the children and young people
• Lay users - carers or parents
• Professional users - clinicians

• Inclusion of all users is crucial to the successful development 
of medical devices (Ram et al, 2005)

• Professionals can provide expert opinion on prosthetic 
options, which complements the end- and lay-users “expert 
patient opinions” (Rycroft-Malone, 2001). 

• if clinicians find it difficult to prescribe or fit the prosthesis or 
to train clients in using it, the end-users of the prosthesis are 
likely to experience greater problems (Resnik, 2011).

• Unless devices are examined in the context in which they are 
used, including the cultural and social context, the 
effectiveness and usage of the devices will be limited (Ram et 
al,2005)

 Stage 1: Exploratory
 1) FG & interviews 

with children
 - Views on current 

prostheses

 - Ideas for future 
prostheses

 2) FG & interviews 
with parents

 - Views on current 
prostheses

 - Ideas for future 
prostheses

 3) Thematic analysis 
to identify themes

 - Children’s views

 - Parents’ views
 4) Engineer to make 

prototype prostheses 
based on findings



Stage 2: Validation and 
Development of Themes

Feedback on Prototypes

1) FG & interviews with 
children

- Present themes from 
stage 1 for further 
discussion & validation

- Gain feedback on 
prototypes developed

2) FG & interviews with 
parents

- Present themes from 
stage 1 for further 
discussion & validation

- Gain feedback on 
prototypes developed

3) Further thematic 
analysis and content 
analysis to identify key 
issues

Stage 3: Exploring 
clinical applicability

1) Interviews with 
prosthetists and 
therapists

- Explore prosthetists 
and therapists views on 
current devices

- Explore prosthetists 
and therapists views on 
key themes derived 
from research with 
children and parents

- Gain feedback on 
prototypes developed

2) Thematic analysis to 
identify key themes

3) Develop guidelines 
on key areas for device 
development based on 
views of all 3 user 
groups 

Interviews with 
clinicians working in 
paediatric UL 
prosthetics – gain 
feedback on 
prototype designs

How to get 
involved

Contact the researcher:
Tara Sims 
Email: tss1e10@soton.ac.uk
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 Upper limb loss can impact on a child’s development 
at all stages (Ibbotson, 2002)

 Rejection rates of upper limb prostheses amongst 
children  as high as 50% (Shida-Tokeshi et al, 2005)

 Bidiss & Chau (2007) state that upper limb prostheses 
do not always meet the needs of young people

 There is an absence of the views of children in the 
existing literature on prosthesis satisfaction and 
priorities for development

• End-users - the children and young people
• Lay users - carers or parents
• Professional users - clinicians

• Inclusion of all users is crucial to the successful 
development of medical devices 

• Unless devices are examined in the context in 
which they are used, including the cultural and 
social context, the effectiveness and usage of the 
devices will be limited. 

(Ram et al, 2005)



 

Stage 2: 

Validation and Development of Themes

1) FG & interviews with children

- Present themes from stage 1 for further 

discussion & validation

- Gain feedback on prototypes developed

2) ) FG & interviews with parents

- Views on current prostheses

- Present themes from stage 1 for further 

discussion & validation

- Gain feedback on prototypes developed

3) Further thematic analysis and content analysis 

to identify key issues

4) Engineer to modify designs and focus on key 

issues based on findings

Stage 1: 

Exploratory

1) FG & interviews with children

- Views on current prostheses

- Ideas for future prostheses

2) Thematic analysis to identify themes

3) Engineer to make prototype prostheses based 

on findings

Stage 3: Exploring clinical applicability

1) Interviews with prosthetists and therapists

- Explore prosthetists and therapists views on current devices

- Explore prosthetists and therapists views  on key themes derived from research with children and parents

- Gain feedback on prototypes developed

2) Thematic analysis to identify key themes

3) Develop guidelines on key areas for device development based on views of all 3 user groups

 One focus group and four interviews 
exploring children’s views on current 
prostheses and ideas for "ideal" prostheses 
have been carried out.

 Five interviews exploring parent’s views on 
prostheses have been carried out.

 To deal with unwanted attention:
“... say if I’ve had a bad day at school I normally wear it the next 
day. I don’t know why. Like, people are teasing me or something” 
(Becky, 8).

 For having fun:
“I sometimes use it for practical jokes and sometimes just fooling 
around as well” (James, 8).

 To help with activities:
“I find the one that I’ve got at the moment, which I use for riding 
a bike, I find it really helpful when I’m riding a bike because 
that’s the only thing I use it for” (Gareth, 15).

 It’s easier to do things without:
“... after a while I thought it’s not really helping me to do 
anything I couldn’t already… You can’t do anything with it that 
you can’t do without it.” (Lauren, 15)

 This is just the way I am:
“there’s loads of things I can do with one arm that loads of other                                          

people can’t do anyway so it doesn’t bother me that 
much” (Lauren, 15.)



Comfort:
“They could be softer 
inside because it really 
hurts if you land on it.” 
(David, 10)

Reliability:
“I got my headmaster’s 
hand stuck in it for a while 
because I didn’t know how 
to work it.” (Lauren, 14) Assisting with specific 

activities:
“My biggest problem is 
tying up my hair... And 
putting on ear-rings 
and stuff like that”. 
(Anna,14)

Weight:
“If it was really light 
then I’d probably get 
it.” (Anna, 14)

Appearance:
“That it isn’t so obvious 
that it’s fake. (People 
should think) that you 
actually have two hands 
and that you have the 
ability”. (David, 10)

Movement:
“… an opposable 
thumb and a lot 
more dexterity than 
just going like that 
and I think it would 
be really good if your 
fingers could move 
separately”. 
(Anna,14)

Present prototype 
designs to children  
and young people in  
FG’s and interviews

Interviews with 
clinicians working in 
paediatric UL 
prosthetics – gain 
feedback on 
prototype designs

What Next?
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 Outline of whole project

 Background to exploring the views of children 
and parents

 Data collection methods

 Preliminary findings

 Next stage: exploring clinicians’ views



 Stage 1: Exploratory

 1) FG & interviews with 
children

 - Views on current 
prostheses

 - Ideas for future 
prostheses

 2) FG & interviews with 
parents

 - Views on current 
prostheses

 - Ideas for future 
prostheses

 3) Thematic analysis 
to identify themes

 - Children’s views

 - Parents’ views

 4) Engineer to make 
prototype prostheses 
based on findings

Stage 2: Validation and 
Development of Themes

Feedback on Prototypes

1) FG & interviews with 
children

- Present themes from 
stage 1 for further 
discussion & validation

- Gain feedback on 
prototypes developed

2) FG & interviews with 
parents

- Present themes from 
stage 1 for further 
discussion & validation

- Gain feedback on 
prototypes developed

3) Further thematic 
analysis and content 
analysis to identify key 
issues

Stage 3: Exploring 
clinical applicability

1) Interviews with 
prosthetists and 
therapists

- Explore prosthetists 
and therapists views on 
current devices

- Explore prosthetists 
and therapists views on 
key themes derived 
from research with 
children and parents

- Gain feedback on 
prototypes developed

2) Thematic analysis to 
identify key themes

3) Develop guidelines 
on key areas for device 
development based on 
views of all 3 user 
groups 

 Rejection rates of upper limb prostheses 
amongst children vary widely throughout the 
literature but have been reported to be as 
high as 50% (Shida-Tokeshi et al, 2005). 

 This may imply that the impact of limb 
difference on the physical, psychosocial, 
functional and recreational well-being of 
children is not being addressed fully. 

 Studies into prosthesis use have found children 
should be provided with a range of prosthetic 
options so that they can select the most 
appropriate device for the desired use.

 Studies have found that children are not satisfied 
with certain aspects of prostheses, such as 
comfort and appearance

 There is an absence of the views of children in 
the existing literature on prosthesis satisfaction 
and priorities for development



 

 If parents have a positive attitude towards the 
prosthesis they will be more likely to educate the 
child’s wider social circle about prosthesis use, 
strengthening the child’s social support network 
(Setoguchi,1991) 

 Several factors concerning parents influence a child’s 
rejection of the prosthesis - disappointment with the 
prosthesis’:
◦ functional capabilities
◦ Appearance
◦ weight
(Postema, 1999)

 yet there is a paucity of research that involves parents 
in the development of prostheses for children.

 Eight children and young people (aged 
between seven and sixteen) and nine parents 
have taken part in two focus groups or 
interviews:

◦ Exploring their views on prostheses

◦ Discussing their priorities for developing 
prostheses

◦ Gaining their feedback on prototypes developed

 To deal with unwanted attention:
“... say if I’ve had a bad day at school I normally wear it 
the next day. I don’t know why. Like, people are teasing 
me or something” (Becky, 8).

 For having fun:
“I sometimes use it for practical jokes and sometimes just 

fooling around as well” (James, 8).

 To help with activities:
“I find the one that I’ve got at the moment, which I use 
for riding a bike, I find it really helpful when I’m riding a 
bike because that’s the only thing I use it for” (Gareth, 
15).



 It’s easier to do things without:
“... after a while I thought it’s not really helping me 
to do anything I couldn’t already… You can’t do 
anything with it that you can’t do without it.”
(Lauren, 15)

 This is just the way I am:
“there’s loads of things I can do with one arm that 
loads of other  people can’t do anyway so it doesn’t 
bother me that much” (Lauren, 15.)

 For parents to adjust to their child’s limb 
difference:

“I think it’s important for parents to be offered that first 
prosthetic arm definitely. And then once they’ve come to 
terms with it, it becomes a lot less important I think”

 For the child to get used to wearing a prosthesis:
“I just saw it as a way to make sure that if she wanted to 
wear one in the future, it helped her get used to one as a 
baby”

 For posture:
“It’s just to even him out, keep him more symmetrical”

Comfort:
they could be softer 
inside because it really 
hurts if you land on it.” 
(David, 10)

“
Reliability:
“I got my headmaster’s 
hand stuck in it for a while 
because I didn’t know how 
to work it.” (Lauren, 14) Assisting with specific 

activities:
“My biggest problem is 
tying up my hair... And 
putting on ear-rings 
and stuff like that”. 
(Anna,14)

Weight:
“If it was really light 
then I’d probably get 
it.” (Anna, 14)

Appearance:
“That it isn’t so obvious 
that it’s fake. (People 
should think) that you 
actually have two hands 
and that you have the 
ability”. (David, 10)

Movement:
“… an opposable 
thumb and a lot 
more dexterity than 
just going like that 
and I think it would 
be really good if your 
fingers could move 
separately”. 
(Anna,14)



 

Appearance:
“An arm that looks as 

lifelike as possible 

would be the ideal”

Comfort
“I found it quite 

difficult as a parent to 
try and get something 
that was comfortable” 

Cost:
“Obviously there’s a certain 

type, or certain value 
prosthesis available to us. 

You can’t get the stuff 
which costs a fortune”

Movement:
“It would be great to 
have arms with more 

movement and 
different grasps and 

things”

Weight:
“It would be better to 
have something much 

lighter”

Reliability/durability:
“The hardest thing about 

them is if you need to 
replace the glove”

 Having Choices: 
“I felt that we weren’t involved, that we weren’t given the 
options”

 Feeling Supported:
◦ Support at birth/diagnosis: “If I’d had the right support 

at birth I don’t think I would have been concerned in 
baby clinic if people were looking at her”

◦ Support from the limb centre:  “The prosthetist was very 
good at reassuring Lauren at different stages... All the 
different stages that she went through with it he was 
very reassuring to her”

◦ Peer Support:  “We have a wide support base – we’re 
both from large families”

• End-users - the children and young people
• Lay users - carers or parents
• Professional users - clinicians

• Inclusion of all users is crucial to the successful 
development of medical devices (Bridgelal Ram et 
al, 2005)

• if clinicians find it difficult to prescribe or fit the 
prosthesis or to train clients in using it, the end-
users of the prosthesis are likely to experience 
greater problems (Resnik, 2011).



Interviews with 
clinicians working in 
paediatric UL 
prosthetics – gain 
feedback on 
prototype designs

How to get 
involved

Contact the researcher:
Tara Sims 
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 Current issues with UL prosthetics for 
children in the UK

 Why involve users in designing new devices?

 Data collection methods

 Preliminary findings

 Rejection rates of upper limb prostheses 
amongst children vary widely throughout the 
literature but have been reported to be as 
high as 50% (Shida-Tokeshi et al, 2005)

 This may imply that the impact of limb 
difference on the physical, psychosocial, 
functional and recreational well-being of 
children is not being addressed fully 



 Studies into prosthesis use have found children 
should be provided with a range of prosthetic 
options so that they can select the most 
appropriate device for the desired use

 Studies have found that children are not satisfied 
with certain aspects of prostheses, such as 
comfort and appearance

 There is an absence of the views of children in 
the existing literature on prosthesis satisfaction 
and priorities for development

 Users of children’s UL prosthetics: 
◦ Healthcare professionals (“professional users”)
◦ Children (“end-users”) 
◦ Parents (“lay users”)

 These 3 user groups:
◦ Have different levels/areas of expertise
◦ Use the devices in different ways and with different 

goals 

 User involvement can lead to improvements 
in:
◦ function
◦ ease of use
◦ safety
◦ Quality

 If parents have a positive attitude towards the 
prosthesis they will be more likely to educate the 
child’s wider social circle about prosthesis use, 
strengthening the child’s social support network 
(Setoguchi,1991) 

 Several factors concerning parents influence a child’s 
rejection of the prosthesis - disappointment with the 
prosthesis’:
◦ functional capabilities
◦ Appearance
◦ weight
(Postema, 1999)

 yet there is a paucity of research that involves parents 
in the development of prostheses for children



 

 End-users of the prosthesis are likely to 
experience greater problems if professionals 
find it difficult to:
◦ Prescribe the prosthesis
◦ Fit the prosthesis 
◦ Train service users in using it

 Professionals can provide expert opinion on 
prosthetic options
◦ Prosthetists may be able to provide insights into the 

design-related elements of prosthetic devices 
◦ OTs will be able to share experiences of service 

user’s everyday use of these devices



 All 3 groups:
It’s easier to do things without:

“... after a while I thought it’s not really helping me 
to do anything I couldn’t already… You can’t do 
anything with it that you can’t do without it.”
(Lauren, 15)

 Children:
This is just the way I am:

“there’s loads of things I can do with one arm that 
loads of other  people can’t do anyway so it doesn’t 
bother me that much” (Lauren, 15)

All 3 user groups:
Movement

Weight
Appearance

Comfort

Children and 
parents:

Durability

Parents and 
professionals:

cost

Children and 
professionals:

Specific 
activities

Ease of use



 

 Consulting with all three user groups has led to 
the development of prosthetic prototypes

 This study has highlighted the priorities for 
future device development for children and 
young people

 This study has also highlighted changes that 
could be made to the way services are delivered 
in order to improve the experience for the 
service users

For further discussion, please get in touch:

Tara Sims

Faculty of Health Sciences (building 45)

University of Southampton

UK

tss1e10@soton.ac.uk





 





 





 



 

 

 

 

 

 

 

 

 

 

 

 



 





 





 





 

Association for Children with Upper Limb Deficiency 
Patron: Laura Hamilton   

  
Dear Reach Member, 
Invitation to join the study: 

“How can we improve provision of prosthetic upper limbs for children and 
young people?” 

We are interested in finding out what young people think about upper limb 
prostheses and how we can make them better. We thought you (or your child if 
you are the parent) may be interested in helping us find this out.  

The study, which is being carried out by the University of Southampton, aims to 
find out the views of children and young people aged 7-16 years who have 
some experience of wearing an upper limb prosthesis. 

The study will involve each participant taking part in 2 focus groups. There will 
be a maximum of 10 participants in each focus group and the groups will be 
divided according to age. In the first group, participants will be asked to share 
their views on upper limb prostheses. In the second group, participants will be 
shown some examples of prostheses and asked to give their feedback. Some 
participants may be asked if they would be willing to take part in a one-to-one 
interview following the focus groups. 

Depending on the number of people who respond to this invitation, you may or 
may not be selected to take part in the study, but we will contact you either way 
to let you know. 

Thank you for considering the study. If you have any questions, please do not 
hesitate to contact the researcher, Tara Sims, at tss1e10@soton.ac.uk. 

 

Yours sincerely, 

Tara Sims. 
  



 



 





 





 





 

Please initial the box(es) if you agree with the statement(s): 





 

ASSENT FORM                                                                  

For Children and Young People                                                   

(To be completed by child with their parent/guardian) 

Project Title: How can we improve provision of prosthetic upper limbs 

for children and young people? Involving service users in the 

development of upper limb prostheses. 

Please tick all the statements you agree with: 

I have read (or had read to me) information about this research 

 

The research has been explained to me 

 

I understand what the research is about 

 

I have asked all the questions I want to and the researcher                             

has answered them 

 

I understand that I don’t have to take part and that I can stop                   

taking part whenever I want without giving a reason.  

 

I am happy for the researcher to record what I say 

 

I am happy for the researcher to put some of the things I say                           

in a report as long as my name is not used in the report 

 

I am happy to take part in this research 



If you haven’t ticked all the boxes or you don’t want to take part, don’t 

write your name. 

If you do want to take part, please write your name and today’s date 

  

Name: .......................................................................   

 Age:....................... 

Date……………………………



 

 

 

 





 

Activity, Analysis and 

Application 
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Please initial the box(es) if you agree with the statement(s): 





 





 





 

 Car: car mileage will be reimbursed  

 Train/Bus: Standard class train and bus fares will be reimbursed 





 

  





 



 



 

CONSENT FORM  
Study title: Exploring the views of clinicians to contribute towards the development of 
new upper limb prostheses for children 
 
Researcher name: Tara Sims 
Ethics reference: 
 
Please initial the box(es) if you agree with the statement(s): 
 
I have read and understood the information sheet dated……. 
(version no…..). I have had the opportunity to ask questions about  
the study and any questions I had have been answered satisfactorily 
 
 
I agree to take part in this research project and agree  
for my data to be used for the purpose of this study 
 
 
I understand that my participation is voluntary, that I can  
choose not to participate in part or all of the study, and that I  
can withdraw at any stage of the project without having to give a reason  
and without consequence  
 
 
I agree to be audiotaped during the interview  
 
 
I agree to be directly quoted in the findings of the study  
but understand that any quotations will be anonymous 
 
 
I understand that only the three researchers on the study will have  
access to the information collected during the interview 
 
 
 
Participant’s Name: ............................................................................................  (please print)   
 
 
Participant’s Signature: ………………………………….. .........................................................     
 
 
Date:…………………………........................................................................................................ 
 
 
Name of Researcher: …………………………………………………….......................................... 
 
 
Signature of Researcher:………………………………………………………….............................. 
 
 
Date: ……………………………………………………………………………………………………
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