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Welcome to MedTech Chat, where we discover the latest healthcare tools, device technology, as well as research approaches. We’ll be talking to designers, insight professionals, and other executives that understand how MedTech is helping patients, and those caring for them now, and in the future.

So, today I’m excited to talk to Rohan Dixit. He’s the founder and CEO of Lief Therapeutics, a digital mental health and medical device company. Formerly, a Harvard and Stanford Neuroscientist, his work has been featured on Today Show, PNBC, The Atlantic, Rolling Stone, NBC, CBS, and Forbes Magazine. So, thanks for joining me today. 

Thanks, Tom. It’s great to be here. 

I know I saw you at the MedTech conference in the Innovator, and I’m wondering if you could tell us all about your device and how it’s helping people. 

Yes, happy to. First, appreciate you letting me be on the podcast today. I’m excited to talk a little bit more and as you mentioned, I think the way that we work is through the MedTech conference was around our Lief Smart Patch, which is a wearable device for mental health. So, the way that the product works is essentially it’s tracking patient’s breathing; their heart rate; and some biomarkers on your mental health. And it’s intervening in the moment when they’re feeling anxious, stressed, or kind of depressed and down, and giving them real time bio-feedback interventions that have been shown to improve biomarkers; improve mental health outcomes and things like that.

That’s really interesting. So, does it matter where this is placed on the body? Does it have to be in a certain location?

So, the biomarker that we’re tracking – which may be familiar to some of your audience – is called heartrate variability, or HRV. There’s been a lot of interest around HRV in the last few years, because it seems to be that biomarker that is sort of linking the mind and the body together. We’ve been looking for that in medicine and science for a hundred years. What’s interesting and challenging about HRV is that it’s a very delicate measurement. It’s measuring technically the variation – the variability – of one heartbeat to the next. And that can be as small as a few milliseconds of timing differences between successive heartbeats. So, you need to have an ECG or an EKG device to measure the biomarker accurately. So, we have a patch called the Lief Smart Patch that is actually an EKG that’s worn right near the heart. So, that allows us to get that really important biomarker that we can use for mental health and to help our patients.

That’s really interesting. Now, is it really individualized from person to person? Or are there certain groups of people, and that’s how you’re able to figure out when somebody needs some help?

Yes. That’s an easy question. And the truth is, it’s early days for HRV, so it’s sort of a brave new world where people and scientists and entrepreneurs, companies are trying to understand “how can we interpret this biomarker and get the most valuable information back to our patients and clinicians?” So, what we do, at least, is kind of an innovative approach where we have this really high-quality data coming in through the sensor. That again, is a clinical FDA class II ECG biofeedback device. And because we’re getting really high-quality data, we’re able to apply some really interesting [inaudible sounds like: machine learning and 00:03:37] personalization techniques. So, when we send a device to a user, the first six to twelve hours is personalizing to you, as an individual – really learning what your body and mind, and the parameters that they work in are – and from there the device is able to deliver to you real time personalized interventions that are really tailored to you. So, that’s one of the interesting, and I think really helpful, things that our tool is able to do.

That is really fascinating. As you said, people have been thinking about these things for decades, for a century. It’s amazing that you have brought us to this point. I’m curious – I see that you have this interacting with an app on the phone. Obviously, you’re doing some data analytics – does it take a certain period of time for people to start getting that individual feedback? How long does that take?

So, we have a personalization period of about a day, where we’re able to pull in thousands of heartbeats and start tailoring to you. 

That’s impressive. Only in a day. What do people then do in these programs? Is there meditation? Or coaching? What’s involved?

So, I always like to tell a story about biofeedback first, to kind of anchor people in what it is that the Lief device does. So, we talked about heartrate variability, this biomarker HRV, being this incredible window into your mental health and of your mind and body connection in your body, and how it interfaces with your thoughts and your condition, your emotions. But you can actually improve that biomarker through a process called HRV biofeedback. Biofeedback is – just in a nutshell – super interesting technology. It initially was developed in the 70s. And the first biofeedback experiments – funnily enough – were around fingertip temperature, so they usually – scientists tend to experiment on college students; they’re usually the cheapest lab guinea pigs, so they basically were the first to kind of experiment biofeedback where they took this group of college students, they split them into two halves and they said, “this group, you’re going to raise the temperature of your fingertip by one degree.” “This group on the left, you guys are going to lower the temperature of your fingertip by one degree.” Which is impossible, right? We have no conscious control over our fingertip temperature. But, if you’re able to give those students – and you can do this yourselves – accurate real time data about your temperature; for example, to you clip on a really accurate digital thermometer to your fingertip and you’re looking at it in real time. So, you’re seeing little, tiny micro fluctuations in your fingertip temperature – a fraction of a degree – you can actually learn to up or down regulate your fingertip temperature consciously, through your willpower. And that is biofeedback. It’s almost like this superpower – is a way that I describe it sometimes to people – because it allows you to gain willful control over previously unconscious, autonomic conscience. Your fingertip temperature, you could argue how useful that might be, you know you may be able to quickly – probably really slowly actually, when I think about it, like cool adown a drink that’s too hot, or something like that – but you can imagine with your heartrate, right, something as intimate to your mental health. All of us have this experience of being anxious and stressed, for example, and feeling your heartrate increase. And if you could control that – wow – just imagine how you could have an impact on your response to emotional stressors and your mental health as well. So, that’s biofeedback, and we do biofeedback on heartrate variability, this mental health biomarker. And the way that the device works – something that’s kind of interesting about it – because HRV biofeedback has been around 30 years, so there’s really great clinical evidence about it – we figured out a way to make it wearable, where we can put it into this patch form factor and in other form factors as well and communicate the information to people in vibration and haptics in real time. So, that’s really a game changer, because it allows you to be in a state – a stressful board meeting, or giving a talk, or a podcast like this where maybe you’re a little stressed out – and you can get feedback from the device in real time, without disengaging from the environment, without pulling out your phone, etc. So, it’s a really easy way to deliver this type of technology to people in a way that gives them more continuous feedback when they need it.

Wow. This is really an amazing breakthrough that I never thought we would actually see. So, this is really impressive. I’m curious, do I wear this all day long? Do I take it off when I sleep or exercise? 

So, in general, our users wear the device when they tend to be most stressed. So, for a lot of us that can be at work – is a common use case. I have social anxiety, so sometimes at parties – if you remember parties, before COVID, they were this thing we would do, get-together and stuff – so that can be an environment where it’s helpful for people. Really any situation where we want to be in better control of your mental or emotional state is a great time to have that little nudge to pay attention to your body, remember to breathe, and self-regulate. 

So, it sounds like these nudges come through some sort of vibration or other ways of indicating that it’s time to do something specifically. Can you tell me more about that?

That’s right, yeah. Potentially, the device will turn on when you need it most. It will personalize to your ranges of HRV, of your mental health biomarker, and when it sees that you are in a low state for your own personal data profile, then it will turn itself on and give you this vibratory feedback that is essentially mirroring your heartrate back to yourself. It’s really just a mirror, as all biofeedback is. What we train people to do over eight weeks, and what we’ve shown in clinical trials, is that you can actually learn to interpret that vibratory feedback and use it to control your heartrate consciously over the course of a month or two of training. As people come out of our program, they’re able to – with their breathing – swing their heartrate up or down on demand 20 or 30 beats, from [inaudible 00:10:50]. So, there’s really incredible physiological changes that you can train yourself to do.

You mentioned something – that other form factors – can you tell me more about that?

So, I was just talking to a friend who invited some folks to a little talk about hardware – I think he called it, “Hardware is Hard.” And I think that that is just so true with medical devices and hardware companies in general, it’s really difficult to build hardware in addition to software, and build the marketing team, and it’s a lot. So, initially we had tried to use the Apple Watch, and other similar types of devices as our hardware platform, because we wouldn’t have to build our own sensor. But it turns out that for the time being, unfortunately, it’s not possible to get the level of accuracy you need from a wrist-worn wearable device for this biomarker of mental health, HRV, yet. But in the future, who knows? Technology gets better every year, so we had to build our technology into an ECG, an actual clinical grade ECG, to launch onto the market now. But in the future, form factors for these devices will all get smaller, all change, in terms of how easy they are to use, and how seamless they are on the body. So, our basic technology is really how do you deliver biofeedback to somebody discreetly and in real time? So, that’s something that could operate in a lot of different platforms.

So far, as you’ve been talking, I’ve been thinking of myself as a patient doing this as a consumer. Is there going to be a situation where my doctor or a psychiatrist might be prescribing this, or suggesting this?

So, we have a consumer device, as well as an FDA class II prescription-only device, that you can get prescribed through a psychiatrist, or through your primary care doctor. So, you can do it either way. The prescription device has some different indications for use. In a lot of cases, it may be covered by your insurance plan as well, but that’s sort of more a clinical experience. If you’re talking about just wanting to improve stress, perhaps work on your sleep, maybe you can improve cognitive performance or just generally improve your wellness, then you can get the consumer device – there’s no problem. For folks that are looking for help with mild or moderate anxiety, and other potential physical or mental health conditions, then in those cases we recommend that they go to their doctor and get prescribed the medical device version.

That brings me to another question – you have all of this data, and obviously if I’m a consumer, I probably don’t know how to analyze the data, which is why I think you have coaches to help me – but I’m curious then – on the physician side, are you then analyzing data and serving it up to them? I’m just curious how the data gets presented to whoever the user is.

A big problem with wearable devices is that they have – there’s a flood of data and you want to actually have insight into and not an endless stream of numbers, so we really try to use good design to communicate information about your body that’s actually meaningful or relevant to our users, as well as to clinicians when you’re using it in the clinical context. So, we do things like using colors to represent your emotional state. We – for our physicians, for example, we’ll present clinical outcomes data graphed up a ton, in a way that corresponds and shows the connection between biomarker data and physiological and objective mental health outcomes data. So, there’s different types of data that we present to different users, based on what their goals are at the time. But a lot of what we end up doing – and a lot of what our coaches help our users as well as help our clinician partners understand – is what are the relevant pieces of information that you really need to dial in on, what are the key performance indicators that keep you ideal for your body and for your mental state, and if you really want to keep track over time. We make that as easy as possible, so that people don’t have to become experts in HRV data or biofeedback. 

That’s great. Is there any place that people should go if they want to know more or interact with you?

I’m always happy to have conversations and share whatever information and guidance I can, as well as our team. So, we’re at getlief.com, G-E-T-L-I-E-F dot com. And I’m also on LinkedIn, so if you’d like to reach out, please connect. Would love to have a conversation. 

Excellent. I’ll make sure to post a few things on the website, so people can easily find you. In closing, I don’t know if you’ve given much thought to this, or not, but I’m always curious of what historical figure or fictional character people most relate to or are inspired by. So, I’m curious if you have one.

You know, I have a bunch. One that comes to mind is Nikola Tesla, actually. I think he’s become much more popular since Elon Musk and Tesla car company have kind of become such big powerhouses in the technology world. Tesla was just somebody who – I read his autobiography as a young man and was really inspired by it. He is someone who really had the best of humanity at heart and tried to use technology to make people’s lives better. And I think a lot of those approaches and ethos that he brought to his work is something that I try to emulate and am inspired by. 

Well, it definitely seems like you are emulating him, because you’re doing such a great job here with this breakthrough device, where we really are able to bring the body and mind together. This is really awesome work. So, thank you for being here to chat with us. 

Really appreciate it. Tom, great speaking to you, as well. Really appreciate the opportunity. 

Great. Thank you so much for joining us today. 

Take care.

Thanks for joining us. Please check out MedTechChat.com for more podcasts, and blogs. See you there.
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