MALDEK
CONDITION CATALOG - CLINICAL REASONING

Falls and Syncope

When older people fall or pass out, something upstream is broken—find it and fix it
before the next fall breaks a bone or the next faint stops the heart for good.

THE STORY IN ONE SENTENCE

When older people fall or pass out, something upstream is broken—find it and fix it before
the next fall breaks a bone or the next faint stops the heart for good.

“A fall or faint in an older adult is never normal aging—it is a red flag that demands a cause.”

Normal anatomy — the body's job

Staying upright and conscious requires three systems working as one team: the heart pumps
five liters of blood every minute and adjusts its speed to match demand, the autonomic nervous
system (the body's autopilot) squeezes blood vessels to keep pressure steady when you stand,
and the balance system—eyes, inner-ear sensors, joint sensors, and the cerebellum (the brain's
balance computer in the back)—keeps you stable and walking straight.

BODY'S JOB

Every time you stand, gravity pulls blood down into your legs. Normally, sensors in your
neck arteries (baroreceptors) feel the pressure drop and instantly tell your brainstem to
release norepinephrine (a chemical messenger that tightens blood vessels) and speed up
your heart. Your blood pressure stays up, your brain gets oxygen, and you stay awake.
Your cerebellum and inner-ear vestibular organs track where your head is in space, and
your leg muscles fire in tiny coordinated bursts to keep you from tipping. All three loops
run automatically, every second, without you thinking.

1. You stand up — baroreceptors in your carotid arteries (neck) sense the pressure change.
2. Baroreceptors signal the brainstem (the control center at the base of your brain).

3. The brainstem sends norepinephrine through sympathetic nerves to tighten blood vessels
and speed the heart.

4. Blood pressure stays steady; five liters per minute flow to your brain; you stay awake and
balanced.
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5. At the same time, your eyes, inner-ear vestibular sensors, and joint position sensors feed
data to the cerebellum.

6. The cerebellum compares all the signals, calculates any tilt or sway, and fires signals down
your spinal cord to adjust leg muscles in milliseconds.

7. You stand upright, walk smoothly, and stay conscious—no effort, no thinking.

What breaks

A fall or fainting (syncope) happens when one or more of those three systems fails. The heart
might pump too little blood because it beats too slow (heart block), too fast and chaotically
(atrial fibrillation, ventricular a fast heart rate (tachycardia)), or because a valve is so stiff or
leaky that forward flow drops. Blood pressure might crash when you stand (orthostatic low
blood pressure (hypotension)) because you are dehydrated, your medicines (especially blood-
pressure pills, diuretics, or sedatives) pushed it too low, or your autonomic nerves are
damaged by diabetes or aging and cannot squeeze vessels fast enough. Your brain might lose
blood flow suddenly in a mini-stroke (TIA) or misfire in a seizure, leaving you confused or
unconscious. The inner ear might send spinning signals (vertigo) from crystals that broke loose
(BPPV) or inflammation (labyrinthitis), making you lose balance. Muscles might be too weak
from disuse or sarcopenia (age-related muscle loss), vision too blurry from cataracts, or
reflexes too slow from sedating medicines like benzodiazepines or opioids. Often it is not one
cause but a pile-up: a patient on three blood-pressure medicines who skips breakfast, stands
up fast, and has worn-out autonomic nerves will faint; an older adult on a sedative with weak
legs and poor vision will trip and fall.
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CLINICAL TERM

Falls and fainting (syncope) in older adults are multifactorial geriatric syndromes. Cardiac
causes include bradyarrhythmias (sinus node dysfunction, high-grade AV block),
tachyarrhythmias (atrial fibrillation with rapid ventricular response, ventricular a fast
heart rate (tachycardia)), structural disease (aortic narrowing (stenosis), hypertrophic
cardiomyopathy), and acute coronary syndromes. Orthostatic low blood pressure
(hypotension) (=20 mmHg systolic or =10 mmHg diastolic drop within three minutes of
standing) results from hypovolemia, polypharmacy (antihypertensives, diuretics, alpha-
blockers, nitrates), or autonomic failure (diabetic neuropathy, Parkinson disease, pure
autonomic failure). Neurologic causes include seizure, transient blood-starved (ischemic)
attack, posterior-circulation stroke, and vestibular disorders (BPPV, vestibular neuritis).
Reflex fainting (vasovagal, situational, carotid-sinus hypersensitivity) is mediated by
excessive vagal efferent activity triggering a slow heart rate (bradycardia) and
vasodilation. Gait and balance impairment stem from sarcopenia, peripheral neuropathy,
visual impairment, and CNS depressants (benzodiazepines, anticholinergics, opioids).
Environmental hazards (poor lighting, loose rugs, stairs) interact with intrinsic risk. The
clinical picture depends on which system fails: true fainting (abrupt LOC with rapid
recovery, no in the groggy phase after a seizure (postictal) confusion) suggests cardiac or
orthostatic causes; prolonged confusion suggests seizure or stroke; a spinning sensation
(vertigo) suggests vestibular pathology; recurrent mechanical falls without LOC suggest
gait/balance/polypharmacy.

How the body compensates

The body tries to keep blood pressure and consciousness as long as it can. The heart speeds up
when output drops. Blood vessels squeeze. You sit or lie down instinctively. But these rescues
are fragile in older adults—autonomic reflexes are slower, heart-rate reserve is lower, and
medications blunt the normal responses. Vital signs may look okay until the system suddenly
tips into fainting (syncope), fall, or cardiac arrest. The clinical job is to catch the tipping point
early by measuring orthostatic vitals, reviewing the med list, checking rhythm, and asking
about early-warning phase (prodrome) (warning signs like dizziness or sweating before
fainting).

1. The baroreceptor reflex tries to hold blood pressure: when pressure drops, the carotid and
aortic baroreceptors signal the brainstem to release norepinephrine and tighten vessels.
But in autonomic failure or on vasodilators, this reflex is blunted or absent.

2. The heart tries to speed up to maintain cardiac output (CO = HR x SV). But in older adults,
maximum heart rate is lower (~220 — age), and many are on beta-blockers or have sick
sinus syndrome, so rate cannot rise appropriately.
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3. The renin-angiotensin-aldosterone system tries to retain salt and water when volume is low,
but this takes hours to days—not fast enough to prevent an acute orthostatic faint.

4. The patient instinctively sits, squats, or lies down at the first sign of lightheadedness
(prodrome). Lying flat uses gravity to restore cerebral blood flow (perfusion) and often
aborts full fainting (syncope). If the patient cannot sit (e.g., standing in a crowd, on a
ladder), they faint and fall.

5. During a faint, the horizontal position itself is compensatory: cerebral blood flow
(perfusion) pressure rises because the heart and brain are level (no hydrostatic column to
overcome). Most patients wake within 10-20 seconds once flat. If they are held upright or
propped in a chair, fainting (syncope) lasts longer and can trigger seizure-like jerking
(convulsive fainting) from prolonged cerebral low oxygen (hypoxia).

6. Between events, the body may show chronic signs of compensation: resting a fast heart rate
(tachycardia) (trying to keep output up), low-normal BP (living on the edge of blood flow
(perfusion)), or postural dizziness that the patient has learned to avoid by moving slowly.
These are yellow flags that the system is fragile.

Domino effect

1. Upstream break: cardiac, vascular, neurologic, or multifactorial failure — One or more of
the three systems—heart, blood-pressure control, brain/balance—fails. The heart might
beat too slow, too fast, or pump poorly through a bad valve. Blood pressure might crash on
standing because autonomic nerves are worn out, the patient is dehydrated, or medicines
pushed BP too low. The brain might misfire (seizure), lose blood flow (TIA/stroke), or
receive false balance signals (vertigo). Muscles might be too weak and vision too poor to
recover from a stumble. Often it is a combination: an older adult on a beta-blocker and a
diuretic, with diabetic neuropathy and cataracts, cannot compensate when any one stressor
is added.

2. Cerebral poor blood flow (hypoperfusion) or vestibular/cerebellar dysfunction — In cardiac
or orthostatic fainting (syncope), cerebral blood flow drops below the critical threshold
(~50 mL/100 g/min). Neurons in the cerebral cortex and reticular activating system (the
brainstem network that keeps you awake) stop firing. Consciousness is lost within 6-8
seconds. In vestibular causes, the cerebellum gets conflicting signals about head position
and cannot compute stable balance; you lurch or fall without losing consciousness. In
seizure, cortical neurons fire chaotically and consciousness is lost by a different mechanism
(electrical storm rather than low blood flow).
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3. Loss of postural tone and protective reflexes — When the brain loses power, signals stop
flowing down the corticospinal tracts (the nerve highways from motor cortex through
brainstem and spinal cord to muscles). Muscles go slack. You cannot hold yourself upright.
Protective reflexes—reaching out an arm to catch yourself, turning your head to avoid
hitting face-first—are delayed or absent. You crumple or fall stiffly, depending on whether
you had any warning (prodrome) to brace.

4. The fall and injury — Gravity accelerates you downward at 9.8 m/s2. Older adults have
slower reflexes, weaker muscles, and more brittle bones (osteoporosis). A fall from standing
height can fracture the hip (femoral neck or intertrochanteric), wrist (Colles'), or vertebrae.
If the head strikes a hard surface, the brain can bleed (subdural a pooled collection of blood
(hematoma), especially if the patient is on anticoagulants like warfarin or a DOAC). A hip
fracture often ends independent living; a subdural can be fatal.

5. Rapid recovery (true fainting (syncope)) or prolonged confusion (seizure/stroke) — In true
fainting (syncope) (cardiac or orthostatic), once the patient is horizontal, gravity helps
blood flow back to the brain. Cerebral blood flow (perfusion) is restored, neurons resume
firing, and consciousness returns within 10-30 seconds. There is no in the groggy phase
after a seizure (postictal) confusion—the patient wakes oriented, though often frightened
and bruised. In contrast, after a seizure the brain is metabolically exhausted (neurons have
burned through ATP and glucose); confusion, fatigue, and amnesia last minutes to hours
(postictal state). After a stroke, the deficit persists because neurons are dead, not just
stunned.

6. Recurrence and progressive debility if the cause is not found — If you treat the fall but miss
the cause, the cause will strike again. A patient with undiagnosed aortic narrowing
(stenosis) will faint again during exertion—and may die suddenly. A patient with orthostatic
low blood pressure (hypotension) from polypharmacy will fall again unless you stop the
culprit drug. Recurrent falls breed fear of falling, so the patient restricts activity, muscles
weaken further (sarcopenia accelerates), and the cycle deepens. Each fall raises fracture
risk and shortens life expectancy.

7. Sudden cardiac death (if ventricular arrhythmia is the cause) — Ventricular a fast heart rate
(tachycardia) or ventricular fibrillation causes fainting (syncope) by stopping effective
cardiac output. If the rhythm does not self-terminate, the heart quivers uselessly, no blood
reaches the brain or body, and the patient arrests. Without immediate CPR and
defibrillation, death occurs within minutes. This is why any fainting in an older adult—
especially without early-warning phase (prodrome), during exertion, or with a family history
of sudden death—demands urgent cardiac work-up (ECG, telemetry, echo, sometimes EP
study) and risk stratification for an implantable defibrillator.
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8. Loss of independence and institutionalization — A hip fracture often requires surgery,
weeks of rehab, and leaves lasting pain and weakness. Many patients never return to
baseline walking. Recurrent falls and the fear of falling lead families and clinicians to
restrict mobility, add assistive devices, or move the patient to a facility. Each restriction
accelerates deconditioning. The goal of falls/fainting (syncope) work-up is to break this
cycle by identifying and fixing the reversible causes—stopping the dangerous med,
replacing the faulty heart valve, rehydrating, treating the arrhythmia—so the patient can
stay safe, mobile, and independent.

Symptoms - what the patient feels, and why

* Sudden loss of consciousness (passing out completely): Not enough blood reaches the brain
for a few seconds, so the brain shuts down briefly. This can happen if the heart pauses,
blood pressure drops suddenly, or blood vessels open too wide and blood pools in the legs.

* Feeling dizzy or lightheaded right before falling: Blood pressure is starting to drop or the
heart rhythm is changing, so the brain is getting less oxygen and sends a warning signal
before you lose consciousness.

* No memory of the fall itself: The brain was not getting enough oxygen during the event, so
it could not form a memory of what happened in those few seconds.

» Pale or sweaty skin just before or during the episode: The autonomic nervous system (the
part that controls things you don't think about, like heart rate and sweating) is responding
to low blood flow by trying to push blood to the core and brain, which makes the skin pale
and triggers sweating.

* Quick recovery (back to normal within a minute or two): Once you lie flat or fall down,
gravity stops working against you, so blood can reach the brain again easily. The brain
wakes up fast once it has oxygen.

* Confusion or slow thinking for several minutes after waking up: The brain was starved of
oxygen briefly, and it takes a few minutes for all the brain cells to fully recharge and start
working smoothly again.

* Chest pain or pounding heart before or after the fall: The heart may have had a dangerous
rhythm (like ventricular a fast heart rate (tachycardia), when the lower chambers beat too
fast and squeeze poorly) or a blocked artery (ischemia, not enough blood feeding the heart
muscle itself), either of which cuts blood flow to the brain.

* New trouble speaking, weakness on one side, or vision loss after the fall: These are signs of
a stroke (a clot or bleed in the brain blocking oxygen to part of the brain), not simple
fainting (syncope). The fall may have been the first clue that a stroke was happening.
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* Blood pressure drops more than 20 points (systolic) when standing up: This is called
orthostatic low blood pressure (hypotension). Normally, blood vessels in the legs squeeze
tight when you stand so blood doesn't pool down low. If they don't squeeze (because of
medicine, dehydration, or nerve damage), blood pressure falls and the brain doesn't get
enough blood.

* Abnormal heart rhythm on ECG (electrocardiogram, the heart tracing test): The heart's
electrical system may be misfiring—beating too slow (bradycardia), too fast (tachycardia),
or in a chaotic pattern (like atrial fibrillation (an irregular, quivering heartbeat)). Any of
these can pump too little blood to the brain and cause fainting (syncope) or a fall.

Focused exam

* Blood pressure lying down, then standing after 1 and 3 minutes: A drop of 20 points in the
top number or 10 points in the bottom number when you stand means orthostatic low blood
pressure (hypotension) — the body cannot squeeze blood vessels fast enough to keep blood
flowing uphill to the brain, so you faint or fall.

* Heart rhythm and rate — listen with stethoscope and check pulse for skips or irregularity:
A heart that beats too slow (under 50), too fast (over 120 at rest), or skips beats cannot
push steady blood to the brain. Arrhythmias (bad heart rhythms) are a top cause of fainting
(syncope) and can be deadly if not caught.

* How long were they out and how alert were they right after waking: True fainting (syncope)
means you pass out in seconds and wake up within a minute or two, fully alert. If they
stayed unconscious longer than 5 minutes or were confused afterward, think seizure or
stroke instead.

* Did they feel warning signs right before — sweaty, dizzy, gray-out vision, or nausea:
Warning signs point to reflex (vasovagal) fainting (syncope), where the vagus nerve (a big
nerve from the brain that controls heart rate and blood vessels) accidentally slams the
brakes on your heart and blood pressure. No warning usually means a sudden heart
problem.

* Check for injuries — head cuts or bumps, broken hip or wrist, bruises: Falls break hips in 1
out of 20 older adults who fall, and head bleeds can be silent but deadly. You must find and
fix these injuries first before hunting for the fall cause.

* Full medication list — count blood pressure pills, diuretics (water pills), sedatives, and
diabetes medicines: Medicines cause or contribute to 1 in 4 falls in older adults. Blood
pressure pills, diuretics, and sedatives (sleeping pills, anti-anxiety medicines) drop pressure
too low or make you unsteady. Insulin and diabetes pills can crash blood sugar and cause
fainting.
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Diagnostics - every test answers a question

* Electrocardiogram (ECG or EKG) — 12-lead tracing of heart electricity — Is the heart
beating in a normal rhythm, or is there a dangerous rhythm problem or old heart damage
causing fainting (syncope)?

* Orthostatic vital signs — blood pressure and pulse lying, sitting, and standing at 1 and 3
minutes = Does blood pressure drop when the person stands, proving the body cannot
pump blood uphill to the brain?

* Complete blood count (CBC) — measures red cells, white cells, and platelets — Is the
person anemic (not enough red blood cells to carry oxygen), causing the brain to starve for
oxygen and faint?

* Basic metabolic panel (BMP) — sodium, potassium, glucose, kidney function (creatinine) —
Are electrolytes out of balance or is blood sugar too low, both of which can trigger fainting
or falls?

* Troponin (heart muscle damage marker) — Is the person having a heart attack or heart
muscle injury that is making the heart pump poorly?

* Brain natriuretic peptide (BNP or NT-proBNP) — Is the heart too weak to pump enough
blood forward, causing heart failure and fainting (syncope)?

* Continuous heart monitor (telemetry in hospital or outpatient Holter or event monitor) —
Does the heart have dangerous pauses, sudden fast rhythms, or chaotic beats that come
and go, explaining the fainting (syncope)?

* Echocardiogram (ultrasound of the heart) — Is a heart valve stuck, leaky, or is the heart
muscle too thick or too weak to pump blood properly?

Treatment logic

» Stop or reduce blood pressure medicines, diuretics (water pills), and sedatives - Removes
medicines that drop blood pressure too low or make you dizzy and unsteady. Blood pressure
can rise enough to keep the brain fed when you stand.

* Increase salt and water intake — aim 2 to 3 liters of fluid daily and add salt to meals (if no
heart failure) — Raises the total volume of blood in your body so there is more to pump to
the brain when you stand. Helps prevent orthostatic low blood pressure (hypotension).

* Compression stockings (waist-high, 30-40 mmHg) and abdominal binder - Squeezes blood
out of leg veins and belly vessels back toward the heart and brain when you stand,
preventing blood from pooling low and leaving your head empty.

* Fludrocortisone (Florinef) 0.1-0.2 mg daily — a steroid that tells kidneys to hold salt and
water — Expands blood volume so pressure stays up when you stand. Takes several days to
work.
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* Midodrine (ProAmatine) 2.5-10 mg three times daily — squeezes blood vessels to raise
pressure — Tightens arteries and veins within an hour, pushing blood pressure up so the
brain gets fed when you stand.

* Pacemaker implant for slow heart rate (bradycardia < 40 bpm) or heart block — Keeps the
heart beating fast enough (usually 60 bpm or more) so blood flows steadily to the brain and
you do not pass out.

* Medicine or ablation for fast arrhythmias — beta-blockers, calcium-channel blockers, or
catheter burning of bad rhythm spots — Slows dangerous fast rhythms (like atrial
fibrillation (an irregular, quivering heartbeat) or ventricular a fast heart rate (tachycardia))
or erases the tissue causing them, so the heart pumps smoothly and does not race out of
control.

Medications

Fludrocortisone - Mineralocorticoid (salt and water keeper)

Fludrocortisone tells the kidneys to hold onto more salt and water. When the body keeps more
salt, it pulls extra water into the blood vessels. This raises the total volume of blood in the
pipes (arteries and veins). More blood in the pipes means higher blood pressure when you
stand up, so you are less likely to feel dizzy or faint from blood pressure dropping too low.

1. You swallow the pill and it enters your bloodstream.

2. Fludrocortisone travels to the kidneys and locks onto mineralocorticoid receptors (special
docking spots) on kidney cells.

3. The kidney cells turn on genes that build more sodium-potassium pumps and more sodium
channels.

. These pumps grab sodium (salt) from the urine tube and pull it back into the blood.
. When sodium goes back into the blood, water follows it (water always follows salt).

. The total volume of blood rises, like filling a balloon with more water.

U =2 IS B

. Now when you stand up, there is enough blood volume to keep pressure steady and feed
the brain, so you do not faint.

SAFETY WATCH

Can cause swelling in the feet and ankles because the body holds onto extra water. - Can
raise potassium loss in urine, so your doctor may check potassium blood levels and you
may need to eat bananas or take a potassium pill. - Can raise blood pressure too high when
you are lying down (supine high blood pressure (hypertension)), which stresses the heart
and kidneys over time. - May worsen heart failure because extra fluid can overload a weak
heart. - Not safe if you have severe kidney failure or liver cirrhosis.
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Midodrine - Alpha-1 agonist (blood vessel squeezer)

Midodrine squeezes the muscle layer in the walls of veins and arteries. When the blood vessels
squeeze tighter, the space inside gets smaller. This pushes blood pressure up, especially when
you stand. Higher pressure means more blood reaches the brain, so you are less likely to feel
dizzy or faint from blood pooling in your legs.

1. You swallow the pill and your gut absorbs it into the blood.

N

. The liver converts midodrine into desglymidodrine (the active form that does the work).

3. Desglymidodrine travels through the bloodstream and locks onto alpha-1 receptors on
smooth muscle cells in blood vessel walls.

. Locking onto the receptor triggers the muscle cells to squeeze (contract).
. The blood vessels narrow, like tightening a garden hose.

. The heart now pumps against more resistance, so blood pressure climbs.

N O O

. When you stand, less blood pools in your legs and more stays in the upper body to feed the
brain.

SAFETY WATCH

Can raise blood pressure too high when you lie down (supine high blood pressure
(hypertension)). To reduce this risk, take the last dose at least 4 hours before bedtime and
sleep with your head raised 30 degrees (prop up the head of the bed). - Can cause
goosebumps, tingling scalp, or a chilly feeling because the blood vessels in the skin are
squeezing. - Can slow urine flow or make it hard to empty the bladder fully, especially in
older men with an enlarged prostate. - Not safe if you have severe heart disease,
overactive thyroid, kidney failure on dialysis, or acute kidney injury. - Do not use if you
already have high blood pressure that is hard to control.

Compression stockings (20-30 mmHg waist-high or thigh-high) - Non-drug
mechanical counter-pressure device

Compression stockings are tight elastic socks that squeeze the legs and lower belly. The
squeezing stops blood from pooling in the veins of the legs when you stand. Instead, the blood

is pushed back up toward the heart and brain. This keeps blood pressure from dropping and
reduces dizziness and fainting when you move from sitting to standing.

1. You pull on the tight stockings so they squeeze your legs evenly from ankle to thigh or
waist.

2. The external pressure compresses the veins (the blood return pipes) so they cannot stretch
and hold extra blood.
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3. When you stand, gravity still pulls blood downward, but the compressed veins cannot

expand to hold it.

4. Blood is forced upward through the squeezed pipes back toward the heart.

5

. The heart receives more blood to pump, so blood pressure stays higher.

6. More blood reaches the brain, so you feel less dizzy and are less likely to faint.

SAFETY WATCH

Can be hard to put on, especially for older adults with weak hands or stiff joints. A
stocking-aid device or caregiver help may be needed. - Can cause skin irritation, itching, or
pressure sores if worn too tight or if the skin is fragile. - Not safe if you have severe
peripheral artery disease (very poor blood flow to the legs) because squeezing can make it
worse. + Not safe if you have acute a clot in a deep leg vein (deep vein thrombosis) (a fresh
clot in the leg vein) or severe leg swelling from heart failure or kidney failure. - Must be
fitted properly; too loose does nothing, too tight cuts off circulation.

Stop or reduce high-risk medicines (anticholinergics, benzodiazepines,

opioids, alpha-blockers, vasodilators, multiple blood-pressure pills) -

Deprescribing strategy (medication review and reduction)

Many common medicines make falls and fainting more likely by clouding thinking, slowing

reflexes, dropping blood pressure, or weakening muscles. The doctor reviews every pill and
either stops the risky ones, switches to a safer choice, or lowers the dose. Fewer risky
medicines means a clearer mind, steadier balance, normal blood pressure when standing, and

stronger reflexes to catch yourself.

1.

The doctor lists every medicine you take and checks each one against a high-risk list (such
as the Beers Criteria for older adults).

. For each risky drug, the doctor asks: Is this still needed? Is there a safer option? Can we

lower the dose?

. If a medicine is no longer needed (for example, you were started on a sleeping pill years

ago for short-term stress but still take it), the doctor tapers it off slowly to avoid
withdrawal.

. If the medicine is still needed, the doctor may switch to a safer drug in the same class (for

example, switching from a long-acting benzodiazepine to a short-acting one, then tapering

off).

. By reducing or stopping these medicines, acetylcholine (the brain messenger for attention

and memory) is no longer blocked, GABA (the brain's calming signal) is no longer over-
boosted, and blood vessels are no longer forced to relax too much.
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6

. Your brain clears, your reflexes quicken, your blood pressure stays stable when you stand,

and your muscles stay strong enough to catch a stumble.

SAFETY WATCH

Stopping some medicines suddenly (especially benzodiazepines, opioids, or beta-blockers)
can cause dangerous withdrawal symptoms. Always taper slowly under doctor guidance. -
If you stop a blood pressure pill, your pressure may rise again. The doctor will monitor
your blood pressure closely and only reduce medicines that are truly unnecessary or
causing harm. - Stopping a pain medicine may bring pain back. The doctor will work with
you to manage pain in safer ways (physical therapy, acetaminophen, topical treatments)
before stopping an opioid. - Never stop or reduce a medicine on your own. Always talk to
your doctor first.

Vitamin D (cholecalciferol) 800-2000 IU daily and Calcium 1000-1200 mg
daily (for osteoporosis prevention and muscle strength) - Vitamin and mineral
supplement

Vitamin D helps the gut absorb calcium from food, and it keeps muscles strong by helping

muscle cells work properly. Calcium hardens bones so they are less likely to break if you fall.

Together, vitamin D and calcium reduce both the risk of falling (by keeping muscles strong and
steady) and the risk of breaking a bone if a fall does happen.

1. You swallow the vitamin D pill and your gut absorbs it.

2. Vitamin D travels to the liver, where it is converted to 25-hydroxyvitamin D.
3. The kidneys convert 25-hydroxyvitamin D into the active form, calcitriol.

4.
5
6

Calcitriol travels to the intestine and turns on genes that build calcium-absorbing pumps.

. More calcium from food moves into your blood.

. Calcium travels to bones and gets laid down in the bone matrix (the scaffolding), making

bones denser and harder.

. Calcitriol also binds to vitamin D receptors on muscle cells, which helps the cells contract

properly and stay strong.

. Strong muscles mean better balance and quicker reflexes to catch yourself. Hard bones

mean less chance of a fracture if you do fall.
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SAFETY WATCH

Too much calcium (over 2000-2500 mg per day from all sources) can cause constipation,
kidney stones, and may raise the risk of heart attacks in some studies. - Too much vitamin
D (over 4000 IU per day long-term) can raise blood calcium too high (hypercalcemia),
which causes confusion, kidney stones, and heart rhythm problems. - Calcium supplements
are best split into two doses (500-600 mg each) because the gut can only absorb about
500 mg at a time. - Take vitamin D with a meal that has some fat (vitamin D is fat-soluble,
so it absorbs better with fat). - Check your vitamin D blood level if you have kidney
disease, liver disease, or trouble absorbing fat, because you may need a higher dose or a
special form (calcitriol).

Physical therapy (balance training, gait training, strength exercises) - Non-
drug rehabilitation intervention

A physical therapist teaches you exercises that strengthen your leg and core muscles, improve
your balance, and make your walking pattern smoother and safer. Stronger muscles and better
balance mean you are less likely to stumble, and if you do start to fall, you have the strength
and reflexes to catch yourself. The therapist also spots hazards in how you move and teaches
you safer ways to get up, sit down, and turn.

1. The therapist tests your strength, balance, and walking pattern to find weak spots.

2. You do exercises like standing on one leg, walking heel-to-toe in a straight line, or stepping
over obstacles. These challenge your balance and force the cerebellum and vestibular
system to practice quick corrections.

3. You do strength exercises (leg lifts, squats, resistance bands) to build the quadriceps (front
thigh), hamstrings (back thigh), glutes (buttocks), and core muscles.

4. Stronger muscles give you more power to stand up from a chair, climb stairs, and catch
yourself if you trip.

5. Repetition of balance tasks wires new connections in the cerebellum and brainstem, making
automatic balance reflexes faster and smoother.

6. The therapist teaches you how to use assistive devices safely (cane, walker) and how to
move through your home without reaching, twisting, or rushing.

7. Over weeks, your muscles get stronger, your balance improves, and your confidence grows,
so you move more and stay active (which keeps you even stronger).
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SAFETY WATCH

Exercises must be done at the right level. Too easy does not help; too hard can cause a fall
during therapy. A trained therapist watches you closely and adjusts the difficulty. - If you
have severe heart disease, uncontrolled blood pressure, or severe arthritis, tell the
therapist so exercises can be modified. - Some people feel discouraged if progress is slow.
Strength and balance take weeks to months to improve, so patience and regular practice
are key. - Always do exercises in a safe space with support nearby (sturdy chair, wall, or
therapist) until you are steady enough to try on your own.

Cardiac pacemaker (for a slow heart rate (bradycardia) or heart block) -
Implantable electronic device

A pacemaker is a small battery-powered computer placed under the skin near the collarbone. It
watches your heart rhythm. If your heart beats too slowly or skips beats because the heart's
natural pacemaker (the SA node) or wiring (the AV node) is broken, the device sends a tiny
electrical pulse through a wire into the heart muscle. This pulse makes the heart squeeze. A
steady heart rate means steady blood flow to the brain, so you do not faint from a heart that
pauses or beats too slowly.

1. The cardiologist makes a small cut near your collarbone and slides one or two thin wires
(leads) through a vein into the right side of your heart.

2. The wires are screwed gently into the heart muscle of the right atrium and/or right
ventricle.

3. The pacemaker generator (a metal box about the size of a half-dollar coin) is placed in a
pocket under the skin and connected to the wires.

4. The device constantly monitors the heart's electrical signals.

5. If the SA node fails to fire or the AV node blocks the signal, the pacemaker waits a
programmed number of milliseconds (for example, if your heart does not beat within 1
second, meaning a rate below 60).

6. The device then sends a small electrical pulse through the wire into the heart muscle.
7. The muscle cells depolarize (fire) and the heart squeezes, pumping blood.

8. With a steady rhythm, blood pressure stays up and the brain gets constant oxygen, so
fainting from slow heart rate or heart block stops.
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SAFETY WATCH

Infection risk: the skin pocket can get infected in the first few weeks. Watch for fever,
redness, swelling, or pus at the site and call your doctor immediately. - Lead dislodgement:
in the first month, avoid raising your arm above your shoulder on the pacemaker side, and
avoid heavy lifting, because the wire can pull loose. - Battery life: the battery lasts 7-15
years. You will need regular check-ups (every 3-12 months) and eventually a minor surgery
to replace the generator when the battery runs low. - MRI safety: older pacemakers were
not safe in MRI machines, but most new devices are MRI-conditional. Always tell any
doctor or technician that you have a pacemaker. - Electromagnetic interference: large
magnets, arc welders, and some industrial equipment can temporarily confuse the
pacemaker. Cell phones and microwaves are safe for normal use.

Tilt training (for vasovagal fainting (syncope)) - Non-drug behavioral counter-

maneuver training

Tilt training teaches your body to handle sudden blood pressure drops. You stand against a

wall or on a tilt table for increasing lengths of time each day. Over weeks, this repeated
challenge retrains the autonomic nervous system (the automatic control system for heart rate
and blood vessel tone) to react faster and stronger when blood starts to pool in the legs. You

also learn physical counter-maneuvers (leg crossing, squatting, tensing muscles) to squeeze
blood back up to the heart and brain at the first sign of dizziness.

1.

You stand with your back against a wall, feet about six inches out, for a set time (for
example, start with 5 minutes).

. Gravity pulls blood into the legs, and the baroreceptors in your neck sense a small drop in

blood pressure.

. Normally, the medulla tells the sympathetic nerves to release norepinephrine (a stimulating

brain chemical), which speeds the heart and squeezes blood vessels to bring pressure back
up.

. In vasovagal fainting (syncope), the vagus nerve over-fires, dumping acetylcholine (a

slowing brain chemical) onto the heart and relaxing blood vessels, so pressure crashes
instead.

. By standing every day, you teach the medulla to respond faster with sympathetic drive and

to dial back the vagal over-reaction.

. At the same time, you learn to recognize the warning signs (lightheadedness, sweating,

nausea) and immediately cross your legs and tense your thigh, buttock, and belly muscles
hard.

. This physical counter-pressure squeezes the veins and forces blood up to the heart and

brain, buying time to sit or lie down before you faint.
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8. Over 6-12 weeks, the autonomic system becomes more stable and the fainting episodes
become less frequent or stop.

SAFETY WATCH
Always do tilt training in a safe place where you can slide down the wall or sit quickly if
you feel faint. - Have someone nearby at first, especially if you have a history of fainting
without warning. - If you start to feel very dizzy, immediately sit or lie down. Do NOT push
through and risk actually fainting and hitting your head. - Progress slowly. Add one or two
minutes per week. Rushing can make you faint during training. - Tilt training takes weeks
to work. Be patient and do it every day.

Red flags

* Chest pain, shortness of breath, or a racing heart before or after the fall

» Confusion, slurred speech, weakness on one side, or vision loss that does not go away
quickly

» Fall happened during exercise or while lying down (suggests a heart rhythm problem, not
just low blood pressure)

» Family history of sudden death before age 50 (raises concern for inherited heart rhythm
disorders)

* Very slow heart rate (under 40 beats per minute) or very fast rate (over 150) on exam or
monitor

Nursing priorities

1. Get orthostatic vital signs by measuring blood pressure and heart rate lying down, then
immediately after standing, then again at 3 minutes standing — Orthostatic low blood
pressure (hypotension) (blood pressure drop of 20 systolic or 10 diastolic when standing)
causes most fainting (syncope) in elderly patients and finding it changes treatment to
stopping certain medicines and starting compression stockings or midodrine

2. Check a 12-lead EKG to look at heart rhythm and measure PR interval, QRS width, and QT
interval — The EKG (electrocardiogram or heart tracing) can show arrhythmias (irregular
rhythms), heart blocks (electrical delays), and long QT syndrome (dangerous electrical
problem) that cause sudden cardiac fainting (syncope) and need pacemakers or medicines

3. Do a complete fall risk assessment including vision check, footwear safety, gait steadiness,
and muscle strength testing — Multifactorial fall risk (many causes together) including poor
vision, unsafe shoes, loss of coordination (ataxia) (unsteady walking), and sarcopenia
(muscle loss from aging) cause most falls in elderly and each factor needs specific
intervention to prevent next fall
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4. Review the medication list and hold or reduce doses of antihypertensives, diuretics,
benzodiazepines, anticholinergics, and sedating medicines — Polypharmacy (taking many
medicines) especially CNS depressants (brain-slowing drugs) and blood pressure medicines
cause orthostatic low blood pressure (hypotension) and sedation leading to falls, and
stopping these medicines reduces fall risk by 40 percent

5. Check hemoglobin level, blood glucose, sodium level, and kidney function with basic
metabolic panel — Anemia (low red blood cells) reduces oxygen delivery causing fainting
(syncope), low blood sugar (hypoglycemia) (low blood sugar) causes confusion and falls, low
sodium (hyponatremia) (low sodium) causes weakness, and acute kidney injury changes
medicine levels causing toxicity

6. Place the patient on continuous cardiac telemetry monitoring if they had fainting (syncope)
without warning or palpitations before the event — Cardiac monitoring (continuous heart
rhythm watching) can catch intermittent arrhythmias like heart blocks, ventricular a fast
heart rate (tachycardia) (fast dangerous rhythm from bottom heart chambers), and atrial
fibrillation (an irregular, quivering heartbeat) (irregular top chamber rhythm) that come
and go but cause sudden fainting (syncope)

7. Teach the patient to sit on the bed edge for 1 minute before standing and to do ankle
pumps and leg muscle squeezing while sitting — Gradual position changes and muscle
pumping increase venous return (blood flow back to heart) and activate the skeletal muscle
pump preventing orthostatic low blood pressure (hypotension) by maintaining cerebral
blood flow (perfusion) (brain blood flow) when standing

8. Make a home safety plan including removing throw rugs, installing grab bars in bathroom,
improving lighting, and getting a bedside commode for nighttime — Environmental
modifications (home safety changes) reduce fall risk by 30 percent because most falls
happen during nighttime bathroom trips when orthostatic low blood pressure (hypotension)
is worst and lighting is poor

Sources

* ACC/AHA/HRS 2017 Syncope Guideline
* American Geriatrics Society 2022 Falls Prevention Guideline
* Cochrane Systematic Reviews (Syncope and Falls)

* NEJM Clinical Practice (Syncope in Adults)
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