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Tinnitus is a deeply personal experience. For some, it’s a faint ringing in the background. For others,
it’s a constant, overwhelming noise that hijacks daily life.

No matter the form, one truth remains: tinnitus is real, and it is treatable.

Dr Keith Darrow is a neuroscientist, clinical audiologist and Certified Dementia Practitioner. Frank
McGrath is a technologist and hearing aid audiologist. They have spent their careers at the intersection
of brain science, hearing health and technology. This book exists to share the success Keith and Frank
have seen over 20 years and to speak to you and the millions like you who have been told, “There’s
nothing you can do.” They have listened to thousands of patients share stories of feeling dismissed,
frustrated, and desperate for answers; tinnitus sufferers who sat across from doctors who shrugged; who
scoured the internet for relief; who have tried pills, sound machines, diets and still the ringing persists.

This book exists to change that ...

Tinnitus is not harmless background noise. It’s a signal which we can interpret, understand, and treat.
The noise you hear isn’t imagined. It’s not a symptom you should “just live with.” It’s the result of real,
measurable changes in your auditory and nervous systems. With advances in brain science, audiology,
and technology, we now have proven ways to retrain the brain's interpretation of sound. We can reduce
tinnitus intensity. We can minimise its impact. And we can help you reclaim your peace of mind.

This booklet is not just theory—it’s a roadmap, built on clinical success, patient experience,
and the latest advances in neuroscience. Each chapter reflects a core part of the treatment process,
beginning with how tinnitus develops, how it impacts the brain, and how it can be systematically treated
and improved.

At the heart of this new era of care are breakthrough approaches called NeuroTechnology™ and
QNAS™ - terms you’ll see throughout this document. Simply put, NeuroTechnology™ refers to any
technology that directly interacts with the nervous system to monitor, modulate, or enhance brain and
neural activity. QNAS™ is an abbreviation for Quietness through Neuro-Auditory Stimulation and
also... Quietness through Narrative, Analogy and Soundscapes. Like NeuroTechnology, QNAS™ relies
on technology and neurostimulation; however, educating the patient to achieve a deep understanding of
the condition is a core element of the process's success.

We will guide you through the science and application of modern prescription
NeuroTechnology™, QNAS™ and other brain-based treatments. You’ll explore the role of prescription
hearing systems, behavioural strategies, brain health optimisation, cognitive load management, and
tools proven to reduce tinnitus. And you’ll meet real patients - people who once believed their lives had
been hijacked by tinnitus but now sleep better, think more clearly, and live more fully. These aren’t
miracles. They’re the result of structured, science-based care that works.

This book is for everyone living with tinnitus who deserves more than hollow reassurances. They
deserve options. They deserve treatment. And above all, they deserve hope, rooted in evidence - not
guesswork. Whether you’re just starting your journey or you’ve spent years searching for answers, this
book will give you the knowledge, strategies, and tools to finally move forward because tinnitus can be
treated. And you are not alone. Let’s begin.

- Dr Keith N. Darrow & Frank McGrath FISHAA
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Chapter 1
Why Do So Many People Have Tinnitus?
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Tinnitus is no longer a fringe symptom. It’s not rare. It’s not obscure. In fact, it’s one of the most
common neurological complaints worldwide. Looking at the scale of this issue reveals a widespread
epidemic, and the Lancet’s 2022 report “Tinnitus prevalence in Europe” gives us a clear local snapshot:

In Ireland, the research shows that 8.7% of the population have tinnitus daily, with 3.4%
experiencing bothersome tinnitus and 0.6% suffering from severe tinnitus.

Across Europe, more than 1 in 7 adults (14.7%) experience tinnitus. Extrapolating to the
broader population, approximately 65 million adults in the EU have tinnitus, with 26 million
experiencing bothersome symptoms and over 4 million suffering from severe tinnitus.

The numbers for Ireland are surprisingly low; statistics for the UK are from 50% to 75% higher, with
15.3% having tinnitus, 5.4% suffering bothersome tinnitus, and 0.9% having severe tinnitus. It is
suspected that tinnitus is underreported here. Nonetheless, the lesser percentages for Ireland from the
Lancet study translate to shocking numbers with 609,000 people reporting that they have tinnitus;
another 238,000 have bothersome tinnitus, and a staggering 42,000 have debilitating, life-altering
severe tinnitus.

In the USA, approximately 70 million Americans (more than 1 in 4 adults) report experiencing
it, and the American Tinnitus Association estimates that over 2 million suffer from severe,
quality-of-life-impacting tinnitus.

Globally, the number likely exceeds 1 billion. What was once considered a nuisance of ageing or an
occasional side effect of loud noise exposure has become a full-blown health epidemic - an invisible,
high-pitched pandemic affecting people of all ages, backgrounds, and levels of hearing. And yet, most
people still don’t understand what tinnitus really is, why it happens, or - most critically - what it actually
means.

What is Tinnitus?

Let’s start with the basics: Tinnitus is the perception of sound in the absence of an external source. It
might sound like a high-pitched ring, a soft hiss, a roar, a buzz, a chirp, or even a rhythmic pulse. For
some, it’s constant. For others, it comes and goes. But make no mistake - tinnitus is not “just a sound”.
It’s a signal from your nervous system, more specifically, your brain, that something has changed. Think
of it as your brain’s check engine light!

Why Is Tinnitus Becoming So Common?

What exactly has changed, and why are so many people experiencing tinnitus today? The traditional
view of tinnitus was that it was simply an ear problem - something wrong deep inside the inner ear.
While that still holds some truth, modern neuroscience now tells us tinnitus is actually a brain issue.
Tinnitus is the brain’s response to missing, distorted, or degraded input from the ear. In simpler terms,
tinnitus is your brain’s reaction to not receiving the sound it was expecting.
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Your Ears Are Like Antennas, and Your Brain Is a Radio

We expect to turn our radio on and hear a clear signal from whatever station we have tuned in to. It is
an unremarkable everyday event we don’t think about. At the flick of a switch, without considering
what needs to be in place for this miracle to happen, we hear sounds transmitted from afar. Two crucial
components are required for the system to work. An antenna to capture radio signals and a radio circuit
to decode them into sound. It is a system very similar to our ears and brain: the ears capture vibrations,
and the brain decodes them into the sounds we experience.

But what happens if our radio antenna breaks or is disconnected? Well, obviously, our radio
station signal reduces or disappears entirely. But if that occurs, do we hear silence? No, we don’t; we
hear static and radio noise coming through on the loudspeaker. In the absence of a strong signal from
the station, the radio decoder (demodulator) amplifies any available electronic noise in the cables and
circuits, treating it like a proper signal.

The ear and the brain operate in almost the exact same way. Our ears are antennas which pick
up the air vibrations; the brain decodes the captured signals, which we then perceive as sound. Also,
very similarly, when the ear fails and does not pick up the full extent of air vibrations, the brain, with
nothing to decode, amplifies its own internal “circuit noise” (brain activity), which is similar in nature
to what the ear would normally convey to the brain.

A complete break in the antenna cable is not necessary for static to leak through to the radio. Oftentimes,
the antenna lead or connectors may degrade, and we can still hear our radio station at a slightly lower
level... but you may also hear the “hiss” of interference on top of the normal sound. Again, if the ear
does not deliver a sufficiently strong signal to the brain, extraneous neurological noise may be amplified
and overlaid on what we are supposed to hear. That neurological noise is tinnitus. Essentially, tinnitus
is “brain static”. This is the best analogy to explain tinnitus. Like radio static made audible due to a
reduced signal in the antenna, tinnitus is brain static resulting from reduced signal levels from the ear.

Do Not Ignore It: It Is A Warning Sign.
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Your Ears Are Like Antennas, and Your Brain Is a Radio
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And tinnitus is often the brain’s first warning sign that the auditory system is under stress - triggered by
hidden damage, age-related neural degradation, noise exposure, medications, and numerous other
potential causes. While tinnitus can begin subtly - a faint ringing at bedtime, a whistling after a concert
- it can quickly evolve into a constant, unrelenting companion. One that disrupts sleep, focus, mood,
and memory. One that changes lives.

A Global Epidemic Rooted in Modern Living

The rise in tinnitus over the past few decades isn’t random. It mirrors rising trends in the ageing
population, noise pollution, personal audio device usage, stress, and neuroinflammatory conditions like
heart disease, diabetes, poor diet, and more. COVID-19 spiked tinnitus numbers even higher. We live
in a world saturated with sound - car horns, earbuds, sirens, screaming headlines, high-speed
information - and our auditory systems are bearing the cost. Even those who actively protect their ears
sometimes feel like it’s a losing battle.

For millions, tinnitus becomes disabling. So yes, tinnitus is common. But just because something is
common doesn’t mean it’s normal. A condition affecting so many people isn’t trivial - it’s urgent. It’s
the sign of a system under pressure.

But you can still hear, right?

Here’s where things get tricky - and where most patients (and even some medical professionals) get
misled. Many tinnitus sufferers say things like: “I don’t have hearing loss” or “I can hear a pin drop”.
What’s worse is when someone says, “My hearing test came back normal”. Yet, they hear the internal
ringing. They feel the distortion. These same people struggle to understand speech in noisy
environments, ask others to repeat themselves more often, and notice auditory distortion they can’t
explain. Because their traditional hearing test comes back as “normal”, they’re told everything is fine.
It’s not. Tinnitus is often the first sign that hearing deterioration has already begun. Like the radio, there
may be damage to the antenna... or even degradation in the connecting cable. This type is known as
Cochlear Synaptopathy.

Cochlear Synaptopathy aka Hidden Hearing Loss

Tinnitus is often the first sign that hearing damage has occurred - even if standard hearing tests miss it.
In fact, many patients with tinnitus and “normal hearing” may actually be suffering from cochlear
neuropathy or synaptopathy - a breakdown in the neural wiring between the inner ear and the brain. Just
as the cable between the antenna and the radio can deteriorate and induce noise, the “cochlear cable” in
the ear can also be damaged. While it will still carry a signal from the ear, it will do so at reduced
density. It’s like our sound signals to the brain are degraded from high-speed fibre broadband to dial-up
internet. We’ll explore this further in Chapter 3, but for now, understand this: if you hear tinnitus, it
means something in your auditory system has changed, and ignoring it will not make it disappear.

Tinnitus Isn’t Just About Sound; It’s About the Brain

One of the major shifts in understanding tinnitus is recognising that it’s not just a sensory problem - it’s
a neural problem. Tinnitus doesn’t originate in the ear; it’s from the brain. And the longer it goes
untreated, the more the brain adapts to its presence. That’s why early treatment is critical. Tinnitus is
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not static - it’s plastic. It alters how your brain processes sound, emotion, attention, and memory. The
longer it sticks around, the harder it becomes to retrain the brain to stop producing it.

Think of tinnitus as your brain’s check engine light. It may not mean something catastrophic is
happening, but it does mean something is off - and ignoring it is a gamble. And that’s why early
intervention works. The sooner we respond to that internal alarm, the more effective our tools - like
sound therapy, neural stimulation, and cognitive retraining - can be.

Ageing, Tinnitus, and the Journey into Hearing Loss

Yes, tinnitus becomes more common with age - but that doesn’t mean it’s healthy or inevitable. The
truth is, as we age, our auditory system begins to undergo changes in subtle ways that are impactful.
Hair cells die, synapses degrade, the signal-to-noise ratio in the brain worsens, and all of these changes
prompt the brain to compensate and fill in the gaps, often by generating internal noise.

But here’s the real issue: tinnitus is often the first step on your journey to hearing loss. And, for
most people, the underlying pathology that leads to the perception of the ringing begins as early as their
30s and 40s. It’s the canary in the coal mine - the first whisper of a deeper problem. Sadly, while most
people wait 10-20 years between acknowledging symptoms and seeking treatment, the window of delay,
which is when the most preventable damage occurs, closes.

That’s why this booklet exists. Not to scare you - but to empower you. It is to help you
understand that tinnitus is real, valid, and it is treatable. Not by masking it or by ignoring it, but by
acknowledging it, responding to it, and taking action to restore your auditory health and protect your
cognitive future.
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Chapter 1
ADDENDUM
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Applying the numbers of the 2022 Lancet study on the prevalence of tinnitus in Europe to an all-Ireland
population of 7 million translates to: 609,000 people reporting tinnitus; 238,000 with bothersome
tinnitus, and 42,000 with severe tinnitus. 238k plus 42k provides the 280k number.

Applying top-down macroeconomic multipliers established in continental Europe, we find that:

The German socioeconomic model calculated a total conservative societal cost of €4,798.91
per patient per annum with bothersome tinnitus (Tziridis et al., 2022). The study states, “With
a prevalence of 5.5% with at least bothersome tinnitus, this sums up to 21.9 billion euros per
year and with 25.82 sick leave days, tinnitus patients miss work more than double the time of
the average German employee (10.9 days)”

The Dutch model estimated the total societal cost of tinnitus illness at €5,250 per patient (Maes
et al., 2013). It concluded by saying “The economic burden of tinnitus to society is substantial,
and the severity of tinnitus is an important predictor of the costs...”

If we apply the lower German metric (€4,798.91) strictly to Ireland’s severe/bothersome cohort
(280,000), the top-down macroeconomic projection yields:
280,000 times €4,798.91 = €1,343,694,800 annually.

Let that number sink in... €1,343,694,800 every year. And that is a conservative number applied to an
equally conservative number extrapolated from another conservative number.

Taking probable underreporting and cost inflation into account, the realistic conservative numbers
are more likely to be:

420,000 with bad tinnitus - times €5,250 = €2,205,000,000 annually
Tinnitus probably costs Ireland more than € 2.2 billion every year

...but the human cost is far, far greater!

10
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Chapter 2
Tinnitus Is a Big Deal:

The Brain’s Warning Signal

11
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Reframing Tinnitus as a Neurological Biomarker

Tinnitus is far more than a benign auditory annoyance; it is a neurological "warning shot" signalling
deeper dysfunction within the hearing system and the brain. It serves as a critical biomarker—a red

flag—for broader systemic issues ranging from mental health disorders to neurodegenerative decline.

Tinnitus is a neurological flare signalling deeper dysfunction

within the hearing system and beyond.

From Auditory Damage to Maladaptive Neuroplasticity

The experience of tinnitus marks a transition from an "ear issue" to a "brain issue." This shift is triggered
by auditory deafferentation—a breakdown in the signals transmitted from the ear to the brain due to
ageing, noise exposure, or injury. As these input signals weaken, the brain attempts to compensate
through maladaptive neuroplasticity. This process involves aloss of inhibitory control within the
auditory pathways, which the brain attempts to reorganise. This results in increased spontaneous firing
rates and neural synchrony in the auditory cortex; essentially, the brain generates its own internal

"phantom" noise to fill the silence.

o Weakened Signals: Reduced input quality from the cochlea to the auditory nerve.
o Neural Reorganisation: The brain's attempt to "turn up the gain" to find the missing sound.

o Phantom Perception: Increased spontaneous firing creates a persistent internal signal.

The Whole-Brain Experience: Beyond Sound

Tinnitus is rarely confined to the auditory system. According to Dr Pawel Jastreboff’s
Neurophysiological Model, the signal is first processed by higher-level subconscious stations before

recruiting multiple brain regions, making the experience feel inescapable and reflexive.

o Limbic System (Emotion): Tags the sound as a "danger" signal, triggering anxiety or
distress.

o Autonomic Nervous System (Fight-or-Flight): Activates the stress response, leading to
chronic physiological arousal.

o Prefrontal Cortex (Attention): Manages executive function, causing the brain to fixate and
focus on the sound.

o Hippocampus (Memory): Categorises the sound as a persistent threat, reinforcing its
presence in the mind.

o Praecuneus (Self-Awareness): A hub for rumination that contributes to the feeling that the

sound is "everywhere."

12
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Long-Term Risks: Cognitive Decline and Mental Health

Chronic tinnitus is linked to increased risks of anxiety, depression, and neurodegenerative diseases
such as Alzheimer’s and Parkinson’s. This is driven by the brain's focus on the sound, creating a self-

reinforcing loop of neurological stress.

PERCEPTION

EMOTION

AMPLIFICATION

Thank You for Reading.
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Thank you for reading this complimentary sample of Tinnitus is Treatable: Break Through the
Noise to Quiet by Dr. Keith N. Darrow, Ph.D., CCC-A and Frank McGrath, F.I.S.H.A.A.

This free ebook includes Chapters 1 and 2 to introduce you to the concepts and treatment approach

explored throughout the book.

The complete book will be available for purchase soon. To be among the first to know when it is

released, please keep an eye on www.tinnitusclinic.ie.

We hope this sample has provided valuable insights and, most importantly, reassurance that tinnitus is

treatable.
Thank you for reading.

Dr. Keith N. Darrow, Ph.D., CCC-A
Frank McGrath, F.I.S.H.A.A.
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professional medical advice, diagnosis, or treatment. Always seek the advice of your physician,
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