

AUDI 551, September 8, 2026
INST SEWEL: I don't think this is working. Oh yeah, it is. Is it working? No? Is it working now?
Okay. Is it working now? No.


CANDIDE:...


INST SEWEL: So it's not connecting.


CANDIDE:... INST SEWEL: Now.
Okay. So I'm a little flustered -- I was so excited to come back and see you guys, it's kind of last minute.
And I wanted to know how you are doing. How all your little placements went.
And you survived, you are all still here. Right? And you still want to be audiologists.
Yes.
So we can spend a few minutes just talking about that. And then we will talk about noise. This course is like a one credit but there's a lot of topics to touch on so we will but it's just one credit and I will be here those select days for that. And we can talk about that more.
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Anyone want to say how they did, or what they liked and may be felt they could have done better at or something? You want to share your experiences?
Anyone? Jasmine.
She wants to.


STUDENT: Where do I start?


INST SEWEL: May be something you were excited about.


STUDENT: Hello. Okay. So I did pediatric placement in William's lake. Amazing. I loved it.
I got to try so many things. I rock climbed, mountain biked. I don't know. Then I also spent a week in northern B.C. Amazing.
Then Vernon happened. For my second placement at connect.
It was not a vibe.


INST SEWEL: Okay.
Was it like the expectations were different or didn't feel like a good place to be?
STUDENT: All of the above. INST SEWEL: Smoke in the air?



STUDENT: That too. I don't know. I don't think my CE liked me that much and also the people were not very nice.
Just like the clients.


INST SEWEL: Oh. STUDENT: Yeah.
I mean, there were some nice people. But like, I don't know, I just got yelled at a lot. They didn't like me.
INST SEWEL: I wouldn't take it personally. STUDENT: I didn't. Character building. Yeah.
Oh gosh. Yeah.


INST SEWEL: Okay. So you got one good, one not so good.
Okay.
STUDENT: Yeah.


INST SEWEL: Thank you for sharing.


STUDENT: I was at connect in Kelowna. That was all adults. And that was cool.
But yeah, the clinic was boring. We only had three or four patients a day. I was in glen more and the other location was town down so may be that would



busier.
INST SEWEL: Not too busy.
STUDENT: A lot of down time...I couldn't practice and everything connect on everything is on the computer. There's no separate things you have to use the computer so she was like you can read a book or go on your phone so we will chat.
INST SEWEL: You had that the whole time?
STUDENT: No, the first one and the second was Langley public health so that was all pediatrics and it was fun.
INST SEWEL: Good.
STUDENT: The parents were good. I had a parent that was really high I told everyone this morning.
So.
INST SEWEL: When they came in?
STUDENT: We think so. He was like I just -- I don't believe in autism, like, he plays with his brother just fine.

INST SEWEL: Okay.
STUDENT: And then a lot of dragging out the stories during the case history so I had to figure out how to cut it short and at the end his kid had normal hearing and I told him that and the dad goes this was just an



amazing experience.
Thank you so much. You're welcome.
I hope you didn't drive here.


INST SEWEL: Yeah.
That's challenging but you had strategies to cut off the lengthy case history, right?
STUDENT: Yeah. And CE was there, she helped too. INST SEWEL: Good.
Okay. So pediatric, pediatric -- I see. I don't know where you are.

STUDENT: My first placement was also at connect but it was in white rock. And that was enjoyable experience.
The clientele was nice. Most were elderly adults coming in. Yeah. Lots of hearing-aid practice, like, recommending hearing-aids adjusting problems with the hearing-aids and the CE was nice. The second was a pediatric placement in Vancouver and that was also fun and CEs were also kind and the parents were appreciative.
INST SEWEL: Yeah. Good.


STUDENT: My first one was in Edmonton and I was kind of



bouncing around from four different public health units.
INST SEWEL: Good.
STUDENT: I liked all my CEs. They had different styles but I like different things about all of them. It was
70 percent pediatric mostly suspected ASD. Yeah. Had a good time and the second was connect in Langley.
That was -- sound like my experience was similar to the other people with the exception of jasmine.
INST SEWEL: Connect took a lot of people. You need both.
You need to see and for your decision making later.


STUDENT: Okay.
I was at hearing life in Victoria. That was really fun.
That was all adults. Very chill.
I like island life, it's nice and then Edmonton to another private clinic that was like lots of peds but also adults and lots of audiologists. Do you remember Andrew JANS he works there. Yeah. So it was cool to see all the different styles.
Meet new people.
INST SEWEL: What is the name.
STUDENT: Wild rose audiology. It was nice.



STUDENT: My first was Fraser health at Burnaby. Maxine says hi. That was pediatrics. I was scared to go in at first. But just working with them, I got the hang of it I think. The kids were really cute. Most were well behaved which helped.
Get a got some cryers made things harder but we worked through it. The second was oak bay hearing clinic in oak bay. Older adults. Everyone was really nice. Great experiences.

INST SEWEL: Great.
STUDENT: So my first one was in Victoria. Island health.
And I was at two clinics. It was really nice.
And there was some ABRs too. I enjoyed. Mostly pediatrics and a few adults. The second was Costco in Burnaby.
That one I really enjoyed it as well. Everyone was really nice and I liked learning how to do case histories a bit more.

INST SEWEL: Busy?
STUDENT: Really busy. Really fast paced. INST SEWEL: Good.
You learn how to juggle and keep on time.



Good.
STUDENT: First was Vancouver...with Christine. With pediatrics. They are really cute. A lot of them have other diagnosis so it was a bit difficult to test but it was good to see how Christine navigated the more complicated cases. One kid I tested his hearing and it fluctuated in six months in one side. So he went to the ER. Steroids and two weeks later his hearing regained. Happy that happened. For the second one, I was at coal wood hearing clinic. So a lot of vestibular assessments. Cool to see.
INST SEWEL: Which clinic?
STUDENT: Cold wood. On the island. With Brittany. It was fun. I had it done on me on a slow day. It was interesting to have all my head being moved around. It's not supposed to make you feel awful, just a bit nausea but not awful. That was fun.
STUDENT: I have questions about that but --STUDENT: Okay.
STUDENT: My first was in Calgary and that was fun because we worked in office with ENTs so I got to see wild things in ears. Not -- fungus and post surgery and the second was at connect health in new west.
STUDENT: I went to connect for the first one. Richmond.
And that was cool.



It's very sales heavy and focused.
They like with consent of the client would record the audio of the session and then they would have a counselling marketing session with the audiologist, how they can pitch better and they use specific phrasing to help guide the person to their realization that they need the hearing-aid regardless of whether they have the money for it. Or something.

INST SEWEL: They shared that with you. STUDENT: I was there.
Like, a fly on the wall for the these, for these sessions it was recorded every morning at 10:30 a.m.
I wasn't supposed to do any counselling. That was the one session I wasn't allowed to participate verbally in. I can do testing. That was interesting. I didn't love that part.
But it was good insight for sure.
I loved the CE and that was all good.
Then I went to Yellowknife which is a story.
It's a really cool place.
But I was happy to come home in the end. It was all ages.
Three audiologists on staff. Nice facilities.



A lot of travel stuff like people are coming from the northern most points of Canada. We all shared the same stories earlier but yeah really cool experience but happy to come home.
INST SEWEL: Interesting. Once in a life time.
STUDENT: Absolutely. Everybody should get up to see the Arctic. I was sub-Arctic and still quite north. If the anyone -- I would -- you want to do a placement up that far, I suggest it. Even if CE is a bit rough.
She has a nice heart but yeah, it was kind of tough. It's not an easy externship.

INST SEWEL: You are really selling it.


STUDENT: Good heart though.


INST SEWEL: Candide.


CANDIDE:...


INST SEWEL: Oh okay. CANDIDE:...

INST SEWEL: Okay.
Good.



Michelle Smith? Yeah. Great.
Well, sound like you all had mostly had good experiences.
Did anyone not go? Oh you.


STUDENT: That's okay.
For my first one I was at connect hearing in oak bay and I liked it a lot. I think because I liked the CE. She was great. It's interesting to hear about your experience with connect. She has been there for
30 years. I guess may be it's for newer audiologists they do the performance thing. I liked it despite the sales stuff. The second is Nanaimo...two grad two years ago. And one of them also has a hearing-aid and cochlear implant so nice to connect with her and see her strategies working with kids.
INST SEWEL: Good. Are all the connects different? Owner operator or? So the owners don't have a say? Some chains there will be still an owner who owns but they feed into the main umbrella so then they have more control over things like may be those sales sort of trainings or whatever.
STUDENT: My understanding is they rank the -- sorry.
They rank the locations by sales. So you wake



up in the morning get to work and you see email saying where you rank. If on the bottom which I guess the clinic I was at was still made sales but not how much they want, there's an intervention plan. So you don't get fired. They work with you to help you sell more, but I think if you are doing well in sales you won't hear about it that much.

INST SEWEL: Yeah. Unfortunately there's that hearing-aid sales part that you will all have to deal with may be at some point but you can see there are good experiences that come from that and you can choose where you work, hopefully. You will have a bit of flexibility and you can say this is for me and this is is not. Because you want to like it. You can't go every day if you don't like it. Let me get hooked up here.
This is always tricky. Impossible to see.
Okay. So hopefully you all looked at the syllabus.
And so hopefully you looked at the syllabus. We meet 7 times. Basically six of those times will be informative and the last will do in-class final.
And we can discuss what that might look like



into the term but the idea is we need to talk about noise and for so many reasons in a very small amount of time.
And the list of learning outcomes comes from the powers that be.
So I'm trying to cover all those things, but in your student presentations, you might find something that you want to dive into more. I touched on it, I am not diving in there but I want you to get interested in it. Evaluating noise and we will down loads the apps and Molly will come in next week and talk about sound measurement and the apps and you will do measuring on your own and decide on your own life, what is too loud. What is a sound I like and someone else doesn't. I want you to do things you are interested in and are interesting. We will talk about the presentations more later but like one student last year evaluated her flamegco dancing sounds and her job as a dancer. She presented on that. Another person presented on video game sounds and because the machine gun sounds are actually really loud and they are realistic so they can also impact your hearing if you don't listen correctly or use precautions. It can be anything you want it to be. Don't be worried about the presentations, it's for you to become excited



about noise.
Okay?
Let's see about putting this on the screen. See, on here, it doesn't say have captions,
right?
Do you see it?
Yeah. So normally, with my computer I have the
captioning running so sorry about that.
STUDENT: Laurie Anne had the same problem last semester and they had to down load a different version of PowerPoint.
INST SEWEL: I asked Andrew and he said it should be work. We will have to working -- my computer is not working. It was two hours ago. So okay, let's talk about the agenda, what we will do.
And so today, we will cover a variety of topics about noise, why it happens, what the audiogram looks like, risk factors and non-auditory affects of noise. There's a list of things to be aware of about noise.
Next week we have a guest lecture because it's not a side job I have, we need occupational hygienists so come in and talk about noise measurement, audiologists don't do that on a normal basis. In the states there's industrial audiologists and are trained in that. They manage whole hearing conservation



programs. But here in B.C., Sasha brown is in charge of the regulations and all of that at work safe and myself and robin teach the industrial audio metric people at BCIT. I've done it for 20 years. We don't measure but teach about it in a surface way because the industrial technicians, it's a four day course.
This is what you are doing. It's not like grad school program or those things.
Any way, guest lecturer Molly because hue Davis retired and she will brings instruments in and then we'll talk about programs and week four is about hearing protection. It's practical knowledge for you to know what to recommend when people come in and talk about noise. Audiologist, hearing instrument practitioners don't know what to say. Class A...no one will hear it because can't hearing anything. We don't want to fit class A in a lot of circumstances.
That's practical knowledge you will be able to apply any where and when you have in a pediatric clinic and a child comes in and a teen, what kind of listening activities are you doing and you want to start educating at that level about loud listening habits or activities that will be harming their ears.
So we want to make it part of regular conversation even if just for a minute in your case



history.
Yeah, then we will do two weeks of student presentations and I think the last week is November 17.
And there's the distribution of marks. Okay.
So let's talk about noise.
So what is it to you? It's not the same for everyone. What someone thinks is noise, heavy metal music, I can't stand is, I don't want to listen to that. I would be walking away from it. We all have our own idea.
Think about some of the things in your life that are noisy or you encounter that you go away, you walk away from or avoid because it's not comfortable for you or you feel it's noise even though your friend may not for example. In your head, just list three sounds. It won't let me do Slido. Sorry.
But we will just go through it. When I thought about that last year, I labeled fire works right away because I live by the Canadian stadium and they have a lot of fire works.
Also, traffic to me is even if it's not loud it's just noise in the background that I don't appreciate and it's a constant bother if I sit



somewhere quiet and hear, that's noise.
Music. Construction. Power tool. I think it's not comfortable and I don't like the sound of it.
And I have encountered some noise things with being by that Canadian stadium, for example, they put in a new out door freezer for storage of food and they had a generator attached to the outside of it without sound proofing and it was loud. I was out there with my app a few years ago. Advocating and trying to get them to do something about it. They did but it took a lot of people and neighbours to get on bored. You hear this, and it was like, what? You can't function like that. So people need to be aware of those sounds and the irritations it might cause.
So does anyone want to tell me their number one noise would be?

STUDENT: Sorry. I was going to say children's laughter.
I thought it would be funny.


INST SEWEL: Use the mic.


STUDENT: I would say my fan. I love to sleep a fan.
Sometimes it's distracting. Winston?



STUDENT: I was thinking if at a restaurant, any other noise that I don't want to hear other than the person I'm talking to.
INST SEWEL: Anything around you.
STUDENT: Basically, dishes or other people having other conversations with whoever they are having conversations with.
Sarah?


STUDENT: Probably like in the kitchen doing dishes or the fan over the stove, stuff like that can be annoying but you need to have them on so you can get stuff done.

INST SEWEL: When we think about sounds, are they sounds we would say are noise, loud noise or just noise to you?
Because they seem like -- a fan is not a loud unless you have a special fan.
STUDENT: Undesirable --
INST SEWEL: Yeah. So you can see we are not talking about the loudness at this point. Just to me, that's noise.
Anyone else?
We will do this row. Target the next row next
time.



STUDENT: I think like when you are in apartment and you hear foot steps and trying to sleep, that's really annoying.
And then also when my cat comes at 4 a.m. and MEOWs when I try to sleep. I love her but it's noise.

STUDENT: For me, I thought about road noise or engine noise when I drive. I did a lot of commuting this summer to placements and I would listen to audio books or music and it would be too loud.
INST SEWEL: You have hearing-aids? STUDENT: Yeah.
INST SEWEL: They don't always cut out the road noise. STUDENT: I would tweak the settings and I tried to...
amplifies the music but they seem to have hard time sorting out between the to signals. It was better for audio books but not good for music.
INST SEWEL: My mom has hearing loss. The way she tests cars, how quiet -- if it's a quiet ride, then she likes that car and won't go in certain cars because they are too noisy. Just the car. Like the tires. Everything.
So that's how she evaluates it.
STUDENT: I do the same because I have my car and it's a lot quieter but I was borrowing my mom's car because



hybrid but it's so loud.


CANDIDE:...


INST SEWEL: Yeah. So you are really trying to get the signal and there's all the noise.
Good.
Okay. So when this these people on a paper, I can't remember what paper, looked at people's labeling, what are they labeling ads noise, came similar to mine, in the first couple. Traffic, construction, machinery noise but then delved into conversation designated as noise. Which we said from restaurants for example. Music, weird animal sounds. Or just ones that you don't want to hear at that time when you are resting or wanting to be quiet.
And then people shouting so you can kind of think about how your answers fit into these. Most of these answers they are not going to be bigger --louder than 85 dBs which is the scientific level of noise but noise comes in all shapes and forms and depends on your personal perception. At what point is sound noise, noise sound? We have to distinguish between the two. There's sets of rules for noise but have to think about the individual person. Fink has



interesting things, I don't know if you came across anything. He talks about noise and advocates for quieter environments and levels to come down that we think are okay. To keep people safe in noise. You will hear him at conferences doing things the opposite way. Trying to say we need quieter and lower regulation to keep people safe from noise in their life time. Looking at workers and if you don't work in noise, technically, work in noise what about the other things you are exposed to in day and those all accumulate and can ends up in high frequency hearing loss 40 years from now.
He says, we know sound is vibrations. Produced by a source. Travels through the medium and receive it in our ear as sound.
But he describes it in an article as second hand smoke. It's always there. We have to always deal with it. We have to think about it harder sometimes or avoid it. We can't avoid it sometimes.
You have to walk down that street with construction and walk quickly, you can't go around or whatever. We have to deal with it all the time.
NIOSH and WHO say [reading].
They are changing their definition a bit to bring in the psycho social part. Noise is unwanted or



disturbing sounds that disrupts daily activities. The environment protection agency says that. You see the conversation is opening up about what noise is.
This is a good article on this.
But we perceive sounds as noise because there's a whole complex process between what we are perceiving how we interpret it, what is actually out in the environment. It's not simple to say that's noise for me and that's noise for you. We need to consider more of the parameters arounds that.
It can be unwanted or harmful sound. And then we can also -- I don't know what I'm trying to say --want to say what type of noise. Occupational? From a job scenario? Is it environmental noise?
Is it some sort of recreational noise? We can go on to social noise.
Conversation -- speech noises can be designated as noise. We want to break it down but the idea for damage to ears is we have to think about the intensity of that noise, what pitch is that noise at, and how long the person's exposed to give us that harmful noise that can damage our ears.
And keep in mind when we set that it's not the same for everyone. Some people more sensitive but when look at setting the levels, we are not just



saying, 85, 85 what? We have to talk about what 85 is.
Okay. So all these articles complaining about noise basically it's part of life. We have to encounter it. What do we do about it? Now it's more than ever. Head phones and electronic devices and it's hard to get quiet place in an urban area. In rural settings is may be easier to have a quiet spot but it's a conversation in urban settings they wants to find quiet places and people seek them out. During COVID you may be read about that. There was changes in animal behaviour because of less cars on the road and less people out there. Birds were happier chirping because you can hear them because there was no cars on the road.
So all these connections that are actually positive and we need to think about that.
And it's also connected with wellness.
Noise creates stress. For workers and I would say at some level for everybody.
Right?
This is just a Canadian study where they listened to Canadians about environmental noise and they looked -- did survey and said if in urban area number one two three four and you see they are a bit



different depending on where they were living. Rural, urban, [reading] lawn mowers seemed like a lot of landscaping in suburban and I don't know what this sounds like. Wind turbine? Must be loud? If people are labelling them.
And mining activities and marine activities.
Boats I guess. These are standard. Road traffic. If near air lanes. On a still night you can hear sometimes the jumbo jets landing in Vancouver in the middle of the night. I feel like it's on top of us but it's really not. Get a little worried about that. Questions? There's a lot more on this article if you want to click on it.
There's people again looking for recognition that quiet is essential and quiet is needed so you can look at some of these. Daniel Fink is on there a lot talking about that. This silence of the horns is a group that's still active and are trying to advocate quieter sounds coming from cars. A horn is one thing but if you lock your car from the inside the house, which I do, and my horn goes beep, may be it shouldn't. May be that's noise pollution. So this group is trying to bring recognition to the automotive -- automobile associations and make it quiet. Light flash. Doesn't have to be a beep.



Sound print you are aware of this app? I think we talked about it last year.
It's like the app where you can down load where you are and then rate it as quiet location, loud location, kind of flags it. If you want to go to a restaurant or venue you can look it up and see if they have been rated. What time of day it's noisy. The more information you give it, the better. It's a sounds level metre app built into that.
There's always variability in the apps but it's something. Plus or minus 10 can show us if it's loud or not. It's not perfect not a scientific piece of equipment. If you go to convert and don't wear protection and you go home and feel like sound is muffled. It's a temporary...your hair cells have been rocked a lot due to the loud sound and are not up right anymore so they are like all over the place. In that high frequency zone, but given time away from the noise, then they settle and go back to normal.
Most of the time.
Sometimes it doesn't go back to normal.
Sometimes it changes quite quickly and you get some part of hearing loss happening but usually in a typical work setting it would be day after day, week after week and then it accumulates and the cells don't



bounce back eventually. Not like they are flattened in one go from normal sounds exposure like that. Like I work with construction and I don't wear hearing protection so I let the sounds in, over time it will show up in audio gram. It will show up in other places sooner. OEA and other things we don't use all the time.
The noise creates metabolic changes. Less oxygen to the cells in the ear.
Some structures are going to react to that and it's when they react and can't recover that we get the permanent threshold shift.
There's a temporary decoupling, [reading] and it will move to this eventually. Often you get the tinnitus. So I used to say to people, if you went there and came with ringing that environment was over
85 definitely. Hazardous environment. We know those places but do it any way. All you need is that one time where it happens, like, I had a client I remember him it was like canucs play offs and he says he lost hearing at a game because the cheering was so loud and he had ringing and...he thought it was worse than it is. You can never say for sure, yes that caused that if you -- you have to be careful but he was like this was that event. We are all different so individuals



will have tougher ears. They may have more sensitive ears so a quieter environment may cause more hearing loss potentially than for other people. So we have to keep these things in consideration. If we look over time, and so the green is like where they end up after
24 hours.
You have to remove yourself to a quiet level around 55 they say. Back home where it's quiet. To give your ears a break and let them recover. Recovery is important. They have rooms in some venues in Europe where there's places where people can get out of the noise for a few minutes and rest their ears and then go back into the noisy environment. Don't have the that here that I know of. After the noise stopped may like this and given 15 more minutes, starts to recover and five hours it's recovering but still not where it could be. If you have young adult hearing and you are like 0, even a small temporary threshold shift will be noticeable for you. It's a loss for you from 0 to 15. Even though you are in the normal range you will miss it.
Right?
So does that make sense?
Can't see the number of slide.
This is pretty typical. See these audiograms in



placements? Probably everyone came across something like this.
The hall mark is the return. Right?
So the low point, typically at 4 but you also see it as 3, and 6.
But it's the return back up that gives you likely noise has caused this. You can't say 100 percent.
And then as people age, guess what? This comes
down.
But there's still some noise there and that's
what they have to tease out when people submit claims to work safe.
When you see audiogram like this, and it's a first audiogram for a person you have their history and see there's noise in the history, you may say this is a pattern that could be consistent with noise exposure but you are not the medical doctor so we have to be careful how we phrase that.
We don't want them running around, she said or he said it's noise. I want a claim. We have to be gentle. Work safe doesn't like it when we say it's noise 100 percent and have told the person that because then the person expects they will get



acceptance and you have to always pad it with it could be given the history and all the things you told me and this pattern. There can be effect of noise but I'm not 100 percent sure.
This audiogram is my sister-in-law. Ten years ago. Complaining about her hearing and no joke, I was like, melody, what?
You have noise induced hearing loss and she was in the service industry for ten years.
And she was a dancer with the grizzly girls and dancing and listened do a lot of music loudly and in restaurant pub environments for like from 20 to 30 years old.
TADA.
And she is suffering more. She needs another test but won't go in.
Left ear is worse. When you have people drop below 25 at 2 they don't do as well. ...people miss way more speech and then struggle. She doesn't do those activities anymore but I had to bite my tongue because oh yeah, you don't have hearing loss and she has this. She dug it up for us, this class.
Lots of things happening when noise enters our ears at those loud levels.
We have obvious thing about hair cells and the



little cilia on top of the hair cells that start get damage and may not recover. Stress on the system.
Less oxygen going and reduced blood flow and...calcium in the endo limb. I don't know. These things happen when we put noise into the ear without protecting the ear the sheering force can be more. The wave is more intense in that area and jarring those cilia on top of the hair cells.
Inflammation goes with that.
And there's some random over time random cell death. That's what that is.
You know, not the first time or second time but over time as we bombard an ear with noise, listening to head phones loud every day or weeks on years on end this is is what it happening.
There's supportive hair cell damage as well. Like, these guys. This is from -- I put it on
Canvas site.
It's a very good review of noise induced hearing loss that's recent. If you want ideas for presentations topic it's a good article.
So you have all seen these photos before in some class? This is looking down on the hair cells.
Stereocilia on top and after exposing to noise they may look like this. They likely won't be coming back



up.
If we look at the rose -- inner hair cell
stereocilia are not typically damaged. It's the outer hair cells. They will be missing stereocilia and all over the place. When the travel waves coming 4 thousand Hertz range can they receive the information at ten dB? No. They need...can't receive it and transmit it to the nerve.
I mean I'm not very technical. That's not my hat but if you get more information from other classes, they will touch on this more in one. Not sure which one. But this is the part that people understand so if you had to talk about this with children, or they understand because it's a physical thing that you are damaging. You are damaging those cilia and they don't come back up. One of the kids programs we have pipe cleaners and they are nice and straight and put on loud music and they wave them and they are like this and you stop the music, where are the pipe cleaners, some are like this still because that person didn't wave it hard but other kids are like, you know, going for it, and the idea is they will come back up.
But over time they don't.
It's a very simple thing to understand. I'm



talking a fast and a lot. Any questions?
No?
So the other thing and if someone wants to do this for presentation, the idea of hidden hearing loss, might come from the inner hair cell damage of the synapsis. They look fine but are missing this and they think it could be contributed to noise exposure. The audiogram is normal. They can't hear in noise.
That's their main complaint.
They think there could be a connection between some noise exposure and getting hidden hearing loss. Have you talked about that? Hidden hearing loss?
No?
Do you remember?


STUDENT: A tiny bit.
INST SEWEL: Hopefully you will get more. That's a good topic if anyone wants to talk about that more.
Why does it happen at 4 thousand Hertz?
-ish. 3, 4, 6.
The main thing is it really goes back up at 8.
So parentally the resonance in the air canal produces the amplification [reading].
Four times the length of canal. That translates



into enhancement. You have the noise but because of the characteristics of the ear canal it's louder at the four so that's why four is more damaged. These are theories why this is happening but there's something about how the ear is shaped and how enhance the frequencies that make them louder once the ear receives them.
They also say the frequency of maximum cochlea damage [reading].
Which is around 4.
I don't understand that much about that but there's scientific reasoning behind it. These are again not for sure what is happening but they is what they think is happening because of the target at the 3, 4, 6.
We know the pinna and ear canal -- amplification of 7 decibels...so that can add on to that.
Remember that when we are hearing and thinking about our ear, our ear drum receives it, and then that little oval window -- it's amplified by the middle ear portion even more. When talking about noise, that has a even greater effect on that amplification at the oval window to get that -- and it happens to target the high frequencies.
Which is not great for us in the long run.



Right? Okay. Risk factors. We will do a couple more things and then take a break.
The risk factors are older age. All ages are at risk for noise induced hearing loss. [Reading].
Recreational exposure. It's important to ask people do they do something noisy for work and what about outside of work. Do you have hobbies that are considered noisy. Fire arms is the number one recreational noisy activity in North America. I don't know that come from Vancouver but any where else in
B.C. and rural areas, people have guns and hunt.
So these a very explosive sound in one exposure can damage cells. That's important to remember.
Of course any blast or explosion will give you trauma. If you smoke, or have like hyper tension, cardiology stuff and you are exposed to noise that can make the noise induced hearing loss come about sooner and greater. There's some sort of synergy effect and partners effects of noise. If you work in noise and you smoke are more likely to have noise induced hearing loss.
Of course lack of hearing protection is the primary thing that a lot of researchers are pushing for. Need to get hearing protection on everyone at all times. If you work with solvents, or heavy metals



or some other chemicals, that can enter your body through your nose, mouth, skin, you are also working in noise, you will be more likely to have noise induced hearing loss. A lot of studies look at that.
...genetics and whether you have tough ears or not. Really.
Yeah so we can pause there. If you want.
Any questions?
Do we want a light on? No?
Okay.
I'm fine.
But if you want a light on, feel free. [Break].
STUDENT: How long of a break? INST SEWEL: I have 7 more minutes.

INST SEWEL: Okay. So you are probably familiar with a acoustic trauma. This is in response to -- sorry -- a loud blast or I'm thinking military things.
And that actually damages the whole...chain, cochlea and ear drum. This is trauma that you won't recovery from depending on the extent of the damage. This is different compared to noise-induced hearing



loss this is a different category. Affects all the structures.
And it results in permanent hearing loss at some level depending if they can repair the other stuff.
Typically blood from the ear canal. I've never seen an audiogram with that but military kind of stuff would have a lot of that. Any peek sounds when we think about -- we will talk about different types of noise but when think about peeks, think about noise that is like a gun is like BOOP, and goes back down. Loud and down. High peek, quick rise time and quick decent. Tire burst or pneumatic nail gun. The impact noise. Loud and then gone.
Fire crackers. Not necessarily fire works. That continues on loud but fire crackers is like a bang.
So that's how you can kind of judge different sounds. When we look at noise, we look at continuous noise and impact noise within that continuous noise to give them a level that's going to be potentially damaging.
Yeah.
So one of the things is in a pulp mill the steam release is like, 130 and people have to walk through and protect from the impact noise.



Okay. So this one I have added in because this I think happened to me last year.
So acoustic shock, I didn't know anything about it, it says it's involuntary [reading] okay. Fine. I read that. Yeah yeah.
So everyone was feeding me stuff about this when my friends said I think you have this. I think I have tensor tympani syndrome which is the manifestation of this. Tightening of the muscle in the middle ear.
Last year teaching this course for the first time and I was blending oats and then my ear just sort of felt kind of dull and I have had eustachian tube stuff in the past but it wouldn't go away and ten days, two weeks in, I'm calling Sandra baker and she is audiologist, well known, and my friend, and I was like, this thing happened and she is like what just tell me this now? Sends me this information. You have something going on. Tested. And it was definitely like a stress. I still feel tense on that side and it was happening during the P sack, whatever. Speech and hearing B.C. conference so people I was talking to there and I had a ringing and rushing and I felt like I just wanted to relax. I just wanted to to -- but it doesn't. And it still doesn't. If I'm tired or stressed it ramps up and there's a weird



rushing tinnitus that's still happening. So after talking to Glinis she is like you need to see Maggie.
So have it op your raider. People will present at normal hearing thresholds and normal tympanograms and reflexes there and bit of...left ear was down more than the right and -- 14 thousand -- ten, 12, 14.
This was asymmetry in the high frequencies. So I did see ENT during that time that didn't believe this was a thing. He was old school.
And he didn't believe. He didn't believe the audiogram with the asymmetry. So I tried to do relaxation and hoped it would go away. It's better but hasn't. When people present and like I was sensitive to the dog barking, had to cover my ear when loud sounds around for two or three months post this so definitely some weird thing happened and still there. Be aware that you have to still take those symptoms seriously. You may not know the answer and everything on the audiogram looked fine but what people are feeling can be really real. I feel like if I pop my ear it's better for two seconds and then back again. Doesn't provide relief. Keep this on the radar. There's a link in Canvas and a lot of information from one researcher who has studied a lot of people with this and still not widely recognized by



audiologists or ENTs in fact.
Sometimes they can -- one of the ways to deal with it is put -- put Botox in the muscle to make it not contract. I read about that.
Not sure about that.
But any way. Keep it on your radar. Not sure why -- I feel like I'm making it up but I'm not.
Last class was like, are you okay? No, I'm not
okay.
Okay. Of course people with noise-induced
hearing loss a lot have ringing in the ears or tinnitus. It just makes sense that the two things go together. Not everyone who has noise-induced hearing loss has tinnitus but the average person with
noise-induced hearing loss has tinnitus -- it's a greater number than just the average population.
So one in four. 20 percent. Will have noise-induced hearing loss and tinnitus.
Sorry. The noise-induced hearing loss people will have 20 percent will have tinnitus.
And so cochlear deafferentation is the pulling apart of the -- from the nerve to the hair cell.
And we know that tinnitus is created somewhere likely in the nerve brain, not sure. When we come out of a noisy environment and our ears are ringing and



then that goes away, that's a different type of tinnitus than the one that sticks around. Right? That is the stereocilia stunned by the loud sounds and then recovering and not doing that anymore. We don't know the answers to -- neuro inflammation along the auditory cortex...[reading].
There's some variability with noise exposed individuals with duration intensity. How much noise exposed to the tinnitus can vary. This is interesting. This study showed 500 individuals with chronic tinnitus, 83 percent had high frequency hearing loss consistent with [reading].
So it is a conversation. So when we say to people, protect from noise-induced hearing loss by wearing hearing protection we should add, we are protecting against tinnitus as well. A higher number of people with tinnitus associated with exposure to noise. We don't say that enough.
And noise-induced hearing loss also can affect the vestibular system. It's not really a conversation and widely researched yet. From what I looked at. If you wan to do your presentation feel free. It affects the...more. And it makes sense if we are affecting the structures in the cochlea and fluid, what is in the fluid, the systems are continuous. So we can get



vestibular symptoms with noise-induced hearing loss. It's just really not what we are seeing like dealt with in the research a lot because it's not -- people don't get noise-induced hearing loss walking to work saying I'm dizzy as well. Most people don't have the dizziness but it does occur. More research needs to be done towards that.
Okay. What are other things that happen? When you work in noise you may experience higher levels of cardo vascular troubles. Hyper tension. [Reading].
Heart disease.
It's greater with people who work in noise. Okay?
High cholesterol...[reading].
There's sleep disturbances. We can get.
Digestive issues associated with working in noise and of course there's noise and there's a whole thing about learning and children. Children who are in a classroom next to the New York subway, for example, have a harder time learning than kids in a quieter classroom. There's a lot of papers about that.
It can create stress, anxiety. You can imagine.
Noise we are protecting your ears but the noise also coming into our bodies and we react in ways we don't



know that can give us other symptoms.
Also can lead to more accidents at work which is worth mentioning.
People are stressed and not feeling well and not protecting their hearing.
That's not good.
And then this is back to oral rehabilitation.
We care even more because high frequency hearing loss affects our ability to hear in noisy situations, communicate with people one on one because the speech frequencies are not there.
And you are working harder to fill those in and using all your strategies and technology, so we really don't want people to have noise induced hearing loss. Back to prevention.
Right?
There's also some chemically induced hearing losses that can co-exist with noise-induced hearing loss. So the chemicals can enter into the body and add to the hearing loss that might come from the noise.
Or if you are just chemicals and no noise the chemicals...back in the 60s or 70s and asbestus and things were enters the body and people not paying attention but now we are for the most part, as long as



it's a regulated industry people are paying attention at the work site.
So any solvents, metals, asphyxiants and some pharmaceuticals. Have you looked at list of side effects for medication? Tinnitus is on there sometimes and not often hearing loss.
But if you are going to be given something for your health, may be it's something for cancer treatment or whatever, it will cause hearing loss they will tell you. Right? That's important. You can't just take some of the heavy antibiotics and -- but tinnitus is often on the side effect.
Yeah.
Let's see what else? This is all emerging.
Pharmacological things we do to help protect the ear is emerging. Nothing is like yeah this is working we will give to all the workers. If anyone wants to dive into any of these topics for their student presentation feel free. Animal studies show antioxidants treatments, [reading] they will put it into the animal ear into the fluid and it can protect against some noise damage.
But that's only in small instances.
It's not like every day being exposed to noise and being able to protect. That hasn't shown up as a



positive result. Some things in humans but nothing long lasting. It would be great to say here is your hearing protection and take this vitamin C and it will stop the hair cells from getting damage. That would be great but that's not happening. The idea is sometimes you can put it in the fluid and there's a protective mechanism in there but far off from being something we can give to people.
This was interesting, they said exposing to lower levels of sound helped to increase the rates of antioxidant activity. When you expose them to loud sound it's not as bad but that's in animals.
I don't really understand how they do these things but it's amazing.
With the little mice.
Yeah, so they are also looking at cortico steroids...the idea of hyper baric chamber, that's the second line of defence now. If you can got there and recover from the sensory neural hearing loss, that's new. They are looking at that for ears exposed to noise. But we cants say yes we need to do this. The article on Canvas can give you summaries on that. You can choose one of those topic to talk about more if interested but they are in the works.
Okay.



So we need to talk about how prevalent
noise-induced hearing loss is and the reason we have to do that is because you will take these exams next year.
Right?
And you need -- there's noise questions on those exams. The praxis one, the American one has more noise questions.
Okay. So one in five people have hearing loss. We know the statistics. You are well aware of the who organization and all the things they put out. Three million people have hearing loss that's debilitating. So they may be can't hold jobs down or participated in society as well. Age related hearing loss is high up there in the [reading].
Meaning, taking away productivity from people in the population.
Okay?
And we know that there's more hearing loss in lower income countries but a lot of articles say we don't have enough data from these places because the research is not done there as much as we are in North America. So the global burden of NILH this is old but there's not that much new stuff, so we know that at that time, 20 percent of people had hearing loss and



noise-induced hearing loss was the second most common. What is the the first most common if lock at hearing loss? What type of hearing loss -- age related.
Yeah. Noise-induced hearing loss is second. That's a lot of hearing loss. We can't prevent age related hearing loss but there's a conversation about what part of that age related is bits of noise that people were exposed to over their life time or the chemicals or whatever. We can't teas it out. May be we can lower it by getting people more aware of how to protect hearing.
We see that from this study 16 percent of [reading].
So there's a lot of people out there who are exposed to noise and have significant hearing loss from it.
So these -- this study it was very big review.
69 studies [reading].
There was a lot of representation from not just North America. So all around the world.
And there was the highest rate of NIHL in Africa. They may not have resource to have hearing protection and do programs and there's a lot of mining and heavy industry in some of those places. Right?
So it's higher in men. There's another slide



saying we see more women with noise-induced hearing loss because more women enter into the industrial settings and the developing country information it can be better.
So this article says -- so they label it as occupational noise induced hearing loss. Increased from 1990 to 2021 by a lot. [Reading].
There was an increase in the females overall which I mentioned. And the authors concluded that decreases quality of life and increased years lived with disability and economic burden on society. They can't work as long or can't contribute to society. So costs governments and all of our resources money. And that is what WHO maintained. That we need strategies in place because in the long run we will pay for it.
Even here in North America.
So back to screening, identification, and hearing protection.
So I feel like you can read through it so I will skip that one.
This not much in Canada, like, in terms of papers or anything. If you do a paper why not do something on this?
[Reading].
That's quite a few people. Some time over the



course of their life they participated in forestry or landscape, out of university, so people are exposed to noise and it's common to work in a place with noise.
And then they also determined that 6.6 million Canadians are exposed to leisure noise...
[Reading].
This is in here. It would be interesting to see now 12 years later what the numbers are like. Leisure noise is a conversation that I would encourage you to have with anyone you can when you do your case history. We need to address those things and get them wearing hearing protection. Usually at work they wear it. May be not properly but there should be places programming in place.
So there's a study out by Apple. Apple is doing an on going study with the WHO. You can sign up if you want to allow them to access your phone for data. It's measuring what people are doing and the levels they listen at. And level in the environment when the air pods can do that.
They just got a huge pool of data now they are analyzing and determining people are in loud --regular day-to-day lives are noisy.
Yeah, so measures through the head phones and they are trying to influence public programming and



awareness about noise.
And from the people they collected, they have this much data, one in three Americans are exposed to loud noise levels. Things over 85.
And they map the amount of noise and the people who are all for the -- you can see on the web site --and see where the data is coming from which states.
And in the end there's a -- they mite think they have hearing loss and do a survey and no one does anything about it. Don't follow up or don't perceive they have hearing loss. They encourage self hearing test as well. So if you want to share your data, you can sign up.
More recently, they saw that a lot of people exceeded the recommendations of 24 hours. So the WHO said we shouldn't exceed 70 dBs over 24 hours. That's taking all your activities together what is the ends number of 24 hours? We will do that next week.
And then a lot of people are using head phones too loud.
So there's a good article there. Now they are look at heart rate variability and tinnitus. So a whole new set of numbers coming out. It's a lot of people and it's a lot of data points.
So it's good.



And it sounds like it's funded by Apple so it will keep going because funding -- if you go on NIOSH it says funding is paused...they don't have the funds to up date their information.
Okay.
So any questions on that? No?
Hopefully this is new information. I don't know what you guys have talked about in the past for noise.
So what do we have? Here, in B.C., we have a regulation of over 85 dbs, DBA lex is a zone that's hazardous. We need hearing conservation in place. The national institute for occupational health is American. They set 85. [Reading] but these guys --these are both American organizations.
But they have slightly different numbers. They set at 90. If we set at 90 what does it mean for people working in noise?
We set the number higher, where we start to recommend hearing protection you put way more people at risk. Sacrificing some ears because you are saying, it's not until 90 that you need it. They are still not on the same page. Some articles that I was reading are like these need to get on the same page. So we will still with the 85 but you need to know osha



is not 85 and the Canadian federal regulation is 87.
So that's not too bad but still, why not all agree on one number and be a bit more conservative. If we set regulation at 85 -- this is the number, there would be people who get hearing loss at 80 and people who won't get it until 90. Depending on your ears and genes and but we will risk people, you still risk when you set it at 85 -- that seems acceptable. If we do is sooner, 75, how many industries will scream about it because they have to pay for these programs, they have to pay to provide the hearing conservation, testing, the hearing protection and sure we will protect everyone 100 percent, premiums will go up, everything, and the scientific research doesn't say we should do that. The research says 85 is a good compromise. We will help most people and people are accepting of that. We look at 85, I want to show you this -- is it okay if I -- this is nice but we will erase it.
Okay. Okay.
So when we talk about 85, we are not just saying 85, it's 85 dB. You know dB, decibels so that reps what?
Loudness and intensity. Right. Yay. First



day. And what does this A represent?
You have seen so many decibel scales. Your audiogram is DBHL and there's DBSPL and DBA and DBC and so many scales.
So we have to all be on the same page. To do that we look at the A scale which is only the frequencies between 600 and 6 thousand Hertz.
And why do we care about those frequencies? Yeah, why care about those?
Those are the ones we use.
They correlate with what our ears responding to.
When we are born, what is the range of potential for our hearing for frequencies?
20 to 20 thousand?
Like our cochlea is kind of open for that when we are born but then we start to hear our care givers, environment, and our hearing range narrows and we lose the ability to hear 16 thousand or -- it's not useable to us. We go for speech and environmental sounds and so we care about those pitches when we look at sounds that are hazardous. It would be A on a filter measuring sound. On the app you will see A and C filters.
C is for impact noise. So it's a wider range.



Not as specific frequency range like that but lower pitch, a bit higher and it's for things like fire crackers and gun shots. Those noise.
We will get to that.
What about lex? Have you seen that?
No, you probably wouldn't. It means 8 hours.
Sounds over 85 in those frequencies ranges for 8 hours could be hazardous or could potentially damage our ears. We have to be on the same page because of the difference scales. LAQ we will see and that's something else. We need to talk about this. When the regulation say over 85DBA lex we know what talking about. And we can compare if one worker has a average noise level of 91DBA lex compare to 99DBA lex. On same scale. We will talk about it more next week with noise measurement. Questions about that?
Yeah. So I already talk about this but need the hole picture. Time of the noise and loudness and what pitches the noise represents.
So you are going to see A and C in measurement instruments or in literature. The NIOSH app has that there and if you had a sound level metre you can choose A or C and some metre do both at the same time because a lot of the time people who work in noise are exposed to random impact noise. So A and C are the



only ones you will really see.
We use these numbers to also talk about leisure noise. We don't really have other numbers to use. So if it's going to be too loud at work we will use that standard to also compare other sounds.
Okay?
So there's a couple of graphics. You have seen these. I like this one. You can look at that.
And this gives you a good range of that sounds.
We know that sounds are too loud when you are in environment and the person you try to talk to is arm's lengths away and you have to raise your voice to communicate. Then that means -- it's a quick rule of thumb, that environment is probably over 85, without pulling out the app or whatever. That's just something you can teach people about.
And those places are obvious. Bar or venue where you shout to communicate. Those are over 85.
So any of these things surprise you? Like a loud street corner, say, I don't know, may be main street and broad way or Cambie and broad way, hover around 85. Loud when busy time of day. They are not necessarily hazardous areas but it can potentially be if it's gets noisier. It's good to have these charts in your back pocket or with counselling with people.



Why do we care about decibels? They grow quickly. The decibel scale was invented to compress a large range of unit into a smaller range we can talk about but the problem with compressing it is small changes in decibels grow really quickly. The energy is more we think just by looking at the number.
Air pressure or decibels come from Pascals and Pascals are measured air pressure. We know sounds is fluctuations in air pressure. Where see those values in? On the weather channel. If you want -- you can go to the weather channel and you will see rating.
They took those settings and put a number to them. There's a log here, I don't do much math. That's there -- I don't think my calculator on my phone has a logs function but they grow really fast. Let's see it in motion. If we take equivalents, 200 micro Pascal is equivalent to [reading].
100 decibels. This is small range and this is big range. When go up by three decibels we double the energy. Some people use a 5 dB exchange rate. But we are mostly talking about three dB exchange rate. What is -- who cares? Why care about this? I will tell you.
When talking about noise exposure, what is safe environment, recreationally most of the time is to



translate to realistic scenarios. I go somewhere and it's this level, that too loud? Should I wear hearing protection. We know if we go from 85 to 88, that's actually double the energy. So that means it's double the hazard to our ear.
And therefore we have to start to think about how much time we can spend as we get louder in the environment. So that's where time comes back in.
Make sense?
Funny enough, kids catch on this concept quickly.
If we look at the allowable limits, okay, these are all the same.
What that means -- you are allowed to be in 85 decibels of noise for 8 hours. It's above that it becomes a problem. At 88 only allowed four hours.
Half the time when double the energy.
But doubling the energy doesn't mean 85 plus 85.
So the doubling comes from the small three dB change and you will forget this and in the future, I hope not, but most of us don't use this information on a daily basis but it's important in counselling.
People say why should I care about protecting my hearing when mowing the lawn. How big is the lawn. It can add to the accumulation of hearing loss which



we don't want.
So if we go this way, you can see 91 you are allowed two hours and as you go up, 94 only allowed one hour. 100, 15 minutes. You see it goes from there. Back to the slide on the amount of noise in the environments, like, typical rock concert, to easily over 100 and there a couple of hours. So over exposing. Other places are may be not so obvious.
This is a range. This is a good web site.
Let's look at this. Cutting down a tree, with the chain saw for ten minutes and it's 110, is it safe or not?
Not safe. Yeah.
Way too long without hearing protection. Remember, at 97 only how many minutes allowed?
STUDENT: 30.
INST SEWEL: And 100 is 15 and you need hearing protection, double actually with a chain saw. What about this?
You are two hours in a wood working shop. A lot of people have hobbies.
You might be doing this.
The average noise level is 91. Safe? Or not
safe?
Safe?



Yeah. Because if we go 85 is 8 hours. I want you to -- this is how we will do the math for adding people's noise level. 88 is four hours.
What about this? No.
You should be thinking about removing yourself away from the noise or wearing some sort of plug.
And considering that you will overexpose your ears in that situation.
And what about this? Safe.
Yeah. It's really annoying and loud and can give you tensor tympani syndrome but it technically is safe. That's why it's okay to use blenders and there's no signage on the blenders that say this can be loud which is another whole conversation that they want more labeling. Yeah. So you kind of get the idea. Really simply, it's -- when you understand this, you can explain it to people and tell them why they should be protecting in those recreational settlings. In work settings we assume they have that in place. That doesn't really apply because the protective mechanisms are in place.
So for me, the clinical application which I have kind of been saying throughout the last couple of



hours is we want to talk about this even if it's for a couple of seconds. Give people strategies and education about noise and why they should protect themselves and tell them anything that's hearing loss caused by noise is technically preventible. Shouldn't have that happen so why high prevalence rates. Why so many people have it.
Yeah. So we will talk about hearing protection in a few lectures from now and you will learn about that.
Giving people practical strategies -- from dangerous decibels program for kids. Turn it down or walk away, if you can remove yourself that's ideal or wear hearing protection. That's the last line of defence is hearing protection. For example, they cleaned the pool and the pump truck out there is so loud I can hear it two blocks away and I can't even go around this thing it was so loud. No signage up that it's loud to protects the people walking by and so people may really have reaction to that and get tinnitus or a temporary effects on ears. Questions?
What slide am I on?


STUDENT: 55. Three more.
INST SEWEL: You can do the others for home work. Just to



bring to your attention that the environmental protection agency in the states looked at overall safe level for average person. Not workers. [Reading].
This is from the 70s. Not new information and then this gentlemen comes back in to say it's not enough. Need to put the level lower to make sure no noise-induced hearing loss come into hearing loss later in life. Our world is getting noisier in a lot of cases it seems and exposing ears more. So the --we didn't have walk mans or anything. Now we have all this technology and so we should also be able to do something about it.
Part of that is educating people.
And part is advocating for quieter devices, limiters in iPhones. The Europe union has way stricter guide lines for manufacturing than here. They are one step ahead in those things but the bottom line is we don't want noise to affect people's hearing and it is, probably at some level for everyone.
Yeah, this is a -- what he proposes, which I'm like, good luck. We are not even doing the 70.
And you can look through the WHO guide lines but they have guide lines for a lots of things and have done a lot of good research about that.
And they even have a whole document on what is



safe for listening for video games and some venues in Europe put these things in place, with what WHO recommends. We will call it home work. Choose --this is the best and plug in your information. It's for your own use. Not shared and see your risk for next time. Okay?
And then please down load the apps for Molly for next week.
This one is bit limited. You can use the free version. Don't buy it. Use the free version if you have Android.
Questions? It's okay.
Sorry. I'm talking so fast. Good? Good?

STUDENT: Thank you. INST SEWEL: Yeah.
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