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CONDITION

Hypoventilation

Hypoventilation is breathing that does not remove enough carbon dioxide from the body.

WHATITIS
Inadequate breathing causing carbon dioxide buildup

BODY SYSTEM
Lungs and breathing control

MAIN SYMPTOMS
Sleepiness, morning headaches, breathlessness, confusion

WHAT CAUSES IT
Medicines, obesity, lung, nerve, muscle, or brain conditions

HOW IT IS DIAGNOSED
Blood gas testing showing raised carbon dioxide

MAIN TREATMENT
Breathing support and treatment of the cause

CAN IT BE CURED?
Sometimes - reversible causes can be corrected

IS IT AN EMERGENCY?
Sometimes - severe drowsiness or difficult breathing

LONG-TERM OUTLOOK
Often manageable when cause and breathing are treated

Overview

Hypoventilation means breathing is not moving enough air in and out of the lungs to meet the
body's needs. As a result, carbon dioxide builds up in the blood. Oxygen levels may also fall.

This is not simply slow breathing. Breaths may be too slow, too shallow, or both. A person can
appear to have a normal breathing rate while still not moving enough air.

Hypoventilation can start suddenly, such as after an opioid overdose or a serious illness. It can
also develop gradually because of obesity, a long-term lung condition, muscle weakness, or a
problem with the brain's control of breathing. Some people hypoventilate mainly during sleep.

A high carbon dioxide level can make the blood more acidic. This is called respiratory acidosis.
Mild or slowly developing hypoventilation may cause subtle symptoms, while a rapid or severe
rise in carbon dioxide can affect consciousness and become an emergency.
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Symptoms

Symptoms depend on how quickly hypoventilation develops and how high the carbon dioxide
level becomes.

Possible symptoms include:

Low oxygen may cause a fast heartbeat or a blue or grey colour around the lips and fingertips.
Skin colour changes can be harder to see on darker skin, so also look for severe breathing
difficulty, confusion, or reduced alertness.

Long-term hypoventilation may develop so gradually that symptoms are mistaken for poor
sleep, ageing, or another health problem. A family member or partner may notice shallow
breathing, loud snoring, pauses in breathing, or increasing sleepiness before you do.

- Unusual daytime sleepiness or difficulty staying awake

- Headaches, especially on waking

- Poor concentration, slowed thinking, or memory problems
- Breathlessness or shallow breathing

- Tiredness and reduced ability to exercise

- Restless or unrefreshing sleep

- Frequent waking or choking during sleep

- Confusion or unusual behaviour

Causes and risk factors

Breathing is controlled by signals from the brain. Those signals travel through nerves to the
diaphragm and other breathing muscles. The lungs and chest wall must then move freely
enough to exchange gases. A problem at any part of this system can cause hypoventilation.

Common causes and risk factors include:

Sometimes several factors act together. For example, a sedating medicine may trigger an
episode in someone who already has sleep apnoea, obesity, or muscle weakness.

- Medicines and substances: Opioids like oxycodone or morphine, sedatives, anaesthetic
medicines, and alcohol can suppress the brain's drive to breathe. Risk is greater when
substances with sedating effects are combined.
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- Obesity hypoventilation syndrome: Excess body weight can increase the work of
breathing and affect breathing control. This condition often occurs with obstructive sleep
apnoea.

- Lung or airway conditions: Severe chronic obstructive pulmonary disease, a major asthma
attack, or serious airway obstruction can prevent adequate ventilation.

- Nerve and muscle conditions: Motor neurone disease, muscular dystrophy, myasthenia
gravis, spinal cord injury, and other conditions can weaken breathing muscles.

- Chest wall problems: A marked spinal curve or another chest wall restriction can limit lung
expansion.

- Brain conditions: Stroke, brain injury, infection, or a tumour affecting breathing centres
can reduce the drive to breathe.

- Sleep-related conditions: Breathing control and muscle activity change during sleep,
which may reveal or worsen hypoventilation.

- Inherited conditions: Rare genetic conditions, including congenital central hypoventilation
syndrome, affect automatic breathing control.

Diagnosis

Hypoventilation is confirmed by showing that carbon dioxide is raised in the blood. An arterial
blood gas test is commonly used. It measures carbon dioxide, oxygen, acidity, and related
values in blood taken from an artery, usually at the wrist.

A blood test showing a raised bicarbonate level can suggest that carbon dioxide has been high
for some time, but it does not confirm the cause. Pulse oximetry measures oxygen saturation
and is useful for monitoring, but it cannot measure carbon dioxide. A normal oxygen reading
does not always rule out hypoventilation, particularly if it happens mainly during sleep.

Further testing looks for when hypoventilation occurs and what is causing it. This may include:

Carbon dioxide may be tracked through a sensor on the skin or in exhaled air. These methods
can show trends during sleep, but blood gas testing provides a direct measurement.

- Overnight sleep testing with oxygen and carbon dioxide monitoring
- Lung function tests

- Chestimaging

- Tests of breathing-muscle strength

- Blood tests for thyroid or metabolic problems
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- Areview of medicines, alcohol, and other substances

- Heart testsiflong-term low oxygen is suspected

Treatment and management

Treatment aims to restore adequate ventilation and address the cause. The approach differs
between sudden, severe hypoventilation and a stable long-term condition.

In an emergency, care may include opening and protecting the airway and providing assisted
breathing. Non-invasive ventilation delivers pressurised air through a close-fitting mask. If this
is not enough, a breathing tube and mechanical ventilator may be needed. Selected
medicine-related cases may be treated with a reversal medicine by emergency professionals.

Long-term breathing support is often used during sleep. Options include continuous positive
airway pressure, known as CPAP, or non-invasive ventilation that provides different pressure
levels as you breathe in and out. The choice depends on the cause, sleep-test findings, carbon
dioxide levels, and response to treatment.

Management may also involve:

Oxygen can correct a low oxygen level, but it does not remove carbon dioxide or replace
adequate ventilation. In people prone to retaining carbon dioxide, oxygen needs appropriate
assessment and monitoring.

Do not stop prescribed opioids, sedatives, or other long-term medicines suddenly without
medical advice. Some medicines require gradual changes to avoid withdrawal or worsening
symptoms.

- Reviewing medicines that can suppress breathing

- Treating an underlying lung, nerve, muscle, thyroid, or brain condition
- Supported weight loss for obesity hypoventilation syndrome

- Airway-clearance support when coughing is weak

- Treatment for obstructive sleep apnoea

- Supplemental oxygen when oxygen remains low

Complications

Untreated or severe hypoventilation can cause respiratory acidosis and very low oxygen. This
may lead to reduced consciousness, abnormal heart rhythms, seizures, or respiratory failure.
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Over months or years, low oxygen can place extra strain on the heart and blood vessels in the
lungs. Possible complications include pulmonary hypertension, meaning high pressure in the
lung's blood vessels, and right-sided heart failure.

Persistent sleepiness can also affect driving, work, school, and daily safety. Effective
treatment may improve alertness and quality of sleep, although recovery depends on the
underlying cause.

Prevention

Not every form of hypoventilation can be prevented. Inherited breathing-control conditions,
many nerve and muscle disorders, and some chest wall problems are not caused by anything
you did.

Risk may be reduced by using opioids, sleeping medicines, and other sedating substances only
as directed. Avoid combining them with alcohol or additional sedatives unless a healthcare
professional has confirmed that it is safe.

If you have a condition that can weaken breathing, planned monitoring may detect rising
carbon dioxide before severe symptoms develop. Using prescribed breathing support
consistently can help prevent repeat episodes.

Maintaining a weight that is healthy for you may lower the risk of obesity hypoventilation
syndrome. If significant weight loss is needed, structured medical and nutritional support may
be more effective and safer than trying to manage it alone.

Living with it and what to expect

The course of hypoventilation is shaped by its cause. An episode caused by a temporary
medicine effect or a treatable illness may resolve. Hypoventilation caused by a progressive
nerve or muscle condition may require increasing breathing support over time.

For many people with a chronic cause, treatment becomes part of the nightly routine. A mask
may take time to get used to. Problems such as air leaks, dry mouth, pressure marks, or
discomfort can often be addressed by adjusting the mask or equipment rather than
abandoning treatment.

Follow-up may include symptom reviews, blood gas tests, device data, overnight monitoring, or
lung function testing. Changes in morning headaches, sleepiness, concentration,
breathlessness, and exercise ability can help show whether treatment remains effective.
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Some people use support only during sleep. Others eventually need it for part of the day as
well. This is not inevitable, and the pattern cannot be predicted from the term hypoventilation
alone.

If you remain sleepy, ask about driving and work safety. Do not drive when you feel unable to
stay alert.

When to get medical help

Call emergency services if you or someone with you has:

Do not let a very drowsy person "sleep it off" after a suspected overdose. If naloxone is
available for a possible opioid overdose, use it as instructed and still call emergency services.

Seek prompt medical advice if you develop worsening morning headaches, increasing daytime
sleepiness, new breathlessness, or repeated low oxygen readings. These symptoms are more
urgent if you already have lung disease, muscle weakness, a chest wall condition, or use
medicines that can suppress breathing.

Routine follow-up is appropriate for equipment discomfort, mild mask leaks, stable symptoms,
or questions about monitoring. Arrange an earlier review if prescribed breathing support is no
longer tolerable or does not seem to control your symptoms.

- Severe difficulty breathing, gasping, or very shallow breathing
- Blue or grey lips, tongue, or skin

- New confusion, collapse, or difficulty waking

- Aseizure

- Suspected opioid, sedative, or other drug overdose

- Breathing that becomes slow or irregular after taking a sedating substance

Common questions

Is hypoventilation the same as breathing slowly?

No. Slow breathing can cause hypoventilation, but normal-rate breathing may also be
ineffective if each breath is too shallow. The key problem is not removing enough carbon
dioxide.

Can hypoventilation happen only while | sleep?

Yes. Sleep reduces breathing drive and changes muscle activity. Early hypoventilation may
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therefore appear during sleep before daytime carbon dioxide levels rise. Overnight carbon
dioxide monitoring can help detect it.

Can a pulse oximeter tell me if | am hypoventilating?

Not reliably. A pulse oximeter measures oxygen saturation, not carbon dioxide. Oxygen may
fall during hypoventilation, but the reading can sometimes remain acceptable while carbon
dioxide is raised.

Will oxygen fix hypoventilation?

Oxygen may treat a low oxygen level, but it does not make shallow breathing more effective or
remove built-up carbon dioxide. Some people need both oxygen and ventilatory support, with
monitoring.

Can hypoventilation go away?
Sometimes. It may resolve when a temporary cause, such as a medicine effect or acute illness,

is corrected. Long-term nerve, muscle, chest wall, or breathing-control conditions often
require ongoing management.

Is hypoventilation caused by anxiety?

Anxiety more often causes rapid breathing and low carbon dioxide, called hyperventilation.
However, symptoms such as breathlessness, dizziness, or chest discomfort have many
possible causes. Persistent sleepiness, shallow breathing, or morning headaches should not
automatically be attributed to anxiety.

Sources
- National Heart, Lung, and Blood Institute. Respiratory Failure

- Mokhlesi B, Masa JF, Brozek JL, et al. Evaluation and Management of Obesity
Hypoventilation Syndrome: An Official American Thoracic Society Clinical Practice
Guideline. American Journal of Respiratory and Critical Care Medicine .
2019;200(3):e6-e24

- Berry RB, Chediak A, Brown LK, et al. Best Clinical Practices for the Sleep Center
Adjustment of Noninvasive Positive Pressure Ventilation in Stable Chronic Alveolar
Hypoventilation Syndromes. Journal of Clinical Sleep Medicine . 2010;6(5):491-509

- Masa JF, Pépin JL, Borel JC, Mokhlesi B, Murphy PB, Sanchez-Quiroga MA. Obesity
hypoventilation syndrome. European Respiratory Review . 2019;28:180097

General health information from sofidex. Not medical advice, and not a substitute for your own clinician. 70f8



SOﬂdeX sofidex.com

- US Food and Drug Administration. Serious risks and death when combining opioid
medicines with benzodiazepines; requiring strongest warning. 2016

General health information from sofidex. Not medical advice, and not a substitute for your own clinician. 80f8



