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Balance Happens by Our Body Integrating Information from Multiple Systems 
[bookmark: _Int_0Xtu79CK][bookmark: _Int_SKrrXKuX]All right, so talking about balance. We introduced some of these concepts last semester. I’m going to go into them in more detail. When I say balance, it's not one thing—it makes it challenging. When we say strength, you can isolate what I mean by strength—that muscle is not putting out force. The problem with balance is it's not one thing. It's a bunch of things, right. Balance is what helps us not fall over. Balance is what helps us transition and move, okay. What we know as balance [is that] we're actually integrating information from multiple systems, right. We're integrating information from our eyes, our vestibular system—remember the vestibular system detects the gravity and movement using the semicircular canals of your ears. And our somatosensory [system], that's both—touch, the feeling of the ground against your feet, but it's also proprioception—that ability of our body to know what position we are in in space. We take all those together, and we integrate that to not fall over. Remember last semester, we talked about some basic concepts of this.  
Base of Support   
First, we have a base of support. So with Aubrey, “You're fine right there, okay?” Her base of support is the shape from the chair to her foot that's on the ground all the way back, all that space. That's how she's supported. That's why she's nice and stable. Her center of mass—if we basically take her weight, find the balance point and drop it straight down, it's there. Her center of mass is in her base of support. She's well-balanced. Now, if I ask Aubrey to stand, she transitions that weight over [to] a new base of support. That's what movement is, okay. So when we're talking about balance, we typically talk about four areas of balance.   
Four Areas of Balance 
Static Sitting and Dynamic Sitting First, we have static sitting. For example, you're all sitting statically right now. We then have dynamic sitting. Dynamic sitting is when you're sitting, but you're moving. The forces are changing. For example, if Aubrey would bend down and tie [her] shoes, she moves into dynamic sitting.  
Static Standing and Dynamic Standing   
We have static standing, right. We have dynamic standing, right. It's the same idea—adding dynamic forces at play. Questions about those? We can rank these. I’m going to first give you kind of a back-of-the-envelope quick way to rank them. Then later in class, we're going to go over some specific assessments.  
How to Rank Balance 
So, we use the functional-balance grade: normal, good, fair, poor. You can apply these to any of those concepts—static sitting, static standing, sitting dynamic, standing dynamic, right. For example, we can take dynamic standing. With dynamic standing, if I have normal balance, I can accept a maximum-balance challenge while standing. For example, the game we're playing, throwing around a four-pound medicine ball. That last one, which really, I made her dive for it, was probably a maximum-balance challenge. We have good balance—dynamic that shifts to accepting a moderate challenge. This person can bend over and pick up something off the floor. At fair, they can only accept a minimal challenge. Holding this [medicine ball]…would be challenging.  They're probably able to turn their head while standing. And poor is [that] they are unable to accept any challenge without falling. Same thing on static. So on static, you're able to sit steady without any postural sway, without any support. For example, if I ask you to scoot away from the backs of your chair, right, yeah, you're fine. Now, if you had sway when doing this, you're still maintaining balance, but you're obviously having to work at it. It's good static balance. With fair, they need handheld support, so they may be able to sit without their back against the chair, but they've got to have at least one arm propped. And at poor, they require maximal assist to sit unsupported. Make sense? And we can apply that same thing to static standing or dynamic sitting. Bending over to tie your shoes, you know, that is a minimal balance challenge, okay? Questions about that?  
Understand Why Your Client’s Balance Is Off So You Can Help 
[bookmark: _Int_pqEDcZB0]All right, so again, you'll use this [functional-balance grade] on a daily basis when you're either describing balance or when you're trying to pick out that right activity. For example, our client in the case study that we read last week, what was his? How much assistance did he need with sitting balance, sitting at the mat? I think it was like, he started at maximum. He moved to a minimum, right? So he had transitioned from that static sitting at poor to fair, and that kind of allows you to pick out tasks, right? Then, how do we make it better? First, as we've talked about all semester, anyone can say, “Huh, he's got poor balance; he keeps falling over.” The skilled part is understanding the why because once we understand the why, we can help. We can fix it. We can help them compensate for it, right?  
Three Sensory Balancing Systems—Vision, Somatosensory, and Vestibular  
So we have these three systems—vision, somatosensory, and vestibular. Turns out that depending on what we do, it shifts the demands. So normal standing like I am right now, normal sitting like you all now, about 70 [percent] of your balance information is coming out of somatosensory, just that proprioception of where your body is in space. That's plenty. Twenty-ish percent is vestibular. That's why you can get up in the middle of the night, walk to the bathroom without ever bothering to turn on the lights. You don't need that because you've already got 90 percent of your information. But that can change simply by moving to an unstable surface. So, if I transition to an unstable surface, now my somatosensory information is no good. It's not actually that helpful, right? Look, I’m leaning. My ankles are moving. Oh yeah, well tough. I know that, right? How does it help my balance? Vestibular is much more important. Vestibular accounts—were probably at 60 [percent] of my balance information. Vision accounts for 30 percent. And that somatosensory accounts for roughly 10 [percent]. So we can use this to our advantage. We can use this fact that depending on what we're doing, we shift reliance to help figure out the underlying problem. 
Four Balance-Challenge Tests 
I introduced these this four balance-challenge tests last semester, but it's really helpful, okay. First, if we're worried about, let's say, static standing balance. I’m going to have Aubrey stand, and I’m going to have her stand like this…. And I’m going to see, “Hey she's doing great.” So I don't have a problem. That tells me that that somatosensory system is doing really good. She's getting that information [and] using it well. If there's a problem here, I’m going to guess she might have a musculoskeletal problem. She may be too weak to stand up. She may have a cardiovascular problem—her heart and lungs may not be working effectively. She may not be stabilizing with her eyes—her eyes may be giving moving information even though she's static.  So what do I do? I’m going to get her stronger, okay. I’m going to provide some dual-task challenges—make her focus on a cognitive task while we're standing. Standing and playing checkers, for example. Or, I’m going to play with just different sensory input that is both somatosensory, right, visual, and vestibular, trying to give her more information to work with.  Changing shoes can sometimes be really helpful. Your big foam Sketcher shoes are actually not that good for balance. Dress flats are actually way better because they give you more information about the ground, okay? Then, we move up to the next thing.  
So, “Aubrey, close your eyes.”  She's closing her eyes on a firm surface, so you can see that she's stable. She's not moving, right? “So that's, that's great! You can open your eyes.” If she had a problem here, either one. She's not integrating this information well. She's not relying on her somatosensory information, or she's heavily dependent on vision. Because if she has a problem here, what that tells me is she's not using that 60 [percent] somatosensory information. She's using probably 40 to 50 visual information, which means her sensory information is not working well.  So what am I going to do? I’m going to focus on that somatosensory—having her close her eyes or include vision or use visual distractors in a task. For example, last semester we learned about the Bioness BITS the rotator, that touch screen, and had all the numbers moving. You can't really use your vision to balance you when you're focusing on that. So then we move up to the next challenge, using a foam or unstable surface. “Stand on that.” So again, she's doing well, right? You see limited postural sway, limited movement at the ankles, so that's telling me that her vestibular system is working really well. If she has a problem here, it's most likely either [gaze] stabilization—she's not integrating that vision. If it's a vestibular problem, she's not engaging the vestibular knowledge. So what am I going to do? I’m going to get her stronger. I’m going to do [gaze] stabilization. I’m going to give her vestibular inputs. Then finally, I’m going to have her close her eyes on a foam surface. So again, she's looking nice and stable, a little more postural sway, which is normal. Now, we've taken out somatosensory because she's on the foam pad.  We've taken out vision. If she has a problem here, we know it's vestibular. I’m going to really focus on those vestibular activities. For example, walking with head turns, doing increasing eyes closed activities, doing postural transitions, getting her to integrate that vestibular information more. Make sense? “You can open up your eyes, Aubrey, all right?”   
