
Pulse 4 Pulse, LLC 
Peripheral Arterial Disease 

SCREENING QUESTIONNAIRE 

1. Do you have diabetes? Y N 

2. Do you have high blood pressure? Y N 

3. Do you have high cholesterol? Y N 

4. Do you have sleep apnea? Y N 

5. Do you have erectile dysfunction (if applicable)? Y N 

6. Do you have chronic kidney disease? Y N 

7. Do you have heart disease? Y N 

8. Do you smoke? Y N 

9. Do you ever get pain or numbness in your fingers, hands,
toes or feet or do they ever feel cold? Y N 

10. Do you ever get pain in your legs when you walk? Y N 

The Medical Assistant has reviewed the results of this screening questionnaire and I understand 
the purpose for ABI testing and consent to the test.  

Patient signature _____________________________________________  Date _____________ 

MA initial __________________ 
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Physician`s Notes:

Autonomic Nervous System Function
The Autonomic Nervous System (ANS) is the involuntary division of the nervous system. It consists of autonomic neurons that conduct
impulses from the central nervous system (brain and/or spinal cord) to glands, smooth muscle and cardiac muscle. ANS neurons are
responsible for regulating the secretions of certain glands (i.e., salivary glands) and the regulation of heart rate and peristalsis
(contraction of smooth muscle in the digestive tract), among other functions.  ANS regulates physiologic processes, such as blood
pressure, heart rate, body temperature, digestion, metabolism, fluid and electrolyte balance, sweating, urination, defecation, sexual
response, and other processes. Regulation occurs without conscious control, i.e., autonomously. Disorders of the ANS can affect any
system of the body. They can originate in the peripheral or central nervous system and may be primary or secondary to other disorders.
Symptoms suggesting autonomic dysfunction include orthostatic hypotension, heat intolerance, and nausea.

The ANS has two major divisions: the sympathetic and parasympathetic systems. Many organs are controlled primarily by either the
sympathetic or parasympathetic system, although they may receive input from both; occasionally, functions are reciprocal.

Heart rate variability (HRV) is a measure of variations in the heart rate. It is calculated by analyzing the time series of beat-to-beat
intervals from ECG. HRV is a noninvasive electrocardiographic marker reflecting the activity of the sympathetic and vagal components of
the ANS on the sinus node of the heart. It expresses the total amount of variations of both instantaneous HR and RR intervals.
HRV frequency domain Fourier transform analysis, to the beat-to-beat RR interval time series. Low Frequency band (LF) derives from
sympathetic activity and has been hypothesized to reflect the delay in the baroreceptor loop. High Frequency band (HF) is driven by
respiration and appears to derive mainly from vagal activity or the parasympathetic nervous system.

Sympathetic Activity (LFa):2.63

The sympathetic nervous system activates the fight-or-flight responses. It activates the glands and organs that defend the body against
attack. Thus, sympathetic output increases heart rate and contractility, bronchodilation, hepatic glycogenolysis and glucose release, BMR
(basal metabolism rate), and muscular strength. The sympathetic nervous system uses up energy and depletes the body.

Parasympathetic Vagal Activity (HFa):2.81

The parasympathetic nervous system controls the rest and digest responses. Gastrointestinal secretions and motility (including
evacuation) are stimulated, heart rate is slowed, and blood pressure decreases. The parasympathetic nervous system, when activated
by rest, relaxation and happy thoughts, is essential for balanced living and for all healing.

Autonomic LFa/HFa Ratio:0.93
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A balance between the two branches of ANS is essential for good health. Most illnesses and injuries cause or result from an imbalance
between these two branches.

Normal level of sympathetic and parasympathetic and sympathovagal balance;
Bradycardia; Treatment options: Bradycardia is often the result of another heart condition. Taking steps to improve heart
health will usually improve overall health. A healthy lifestyle including a nutrient dense low salt diet and regular exercise are
needed.
Suggests Hypertension;

Total Autonomic Activity:82

0 15 30 45 60 75 90 105 120

Total autonomic hypertonia. This is a sign of a high level of performance in the regulatory function of the autonomic nervous
system, which is typical for active healthy individuals, athletes and other trained people. If similar results appear 3 or more
times in a row, it is a sign of good health. Maintaining a healthy lifestyle may help to keep the autonomic nervous system

Parasympathetic Response to Deep Breathing
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Respiratory sinus arrhythmia with inspiratory acceleration and expiratory slowing of HR depends on the breathing rate and is maximal at
a rate of five to six breaths/minute. Changes of HR with deep respiration is a parameter of parasympathetic cardiac control. HRV is
assessed with the patient breathing metronomically at a rate of six cycles/minute for one minutes.

Low baroreceptor reflex; Possible parasympathetic dysfunction resulting in hypoactive response; Check if respiration
frequency is within normal range; If not Low Response to Deep Breathing could be caused by out of range Respiration

Excesses can be corrected by cholinergic antagonists
Depletion can also be slowed during early decline or symptoms reversed using anti-oxidants for e.g. by alpha-lipoic acid (1, 2) or by
prompt control of the chronic disease which causes the depletion for e.g. careful glucose or insulin control in Diabetics (3,4) or improved

E/I Ratio: 1.25
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The minimum and maximum HR of the averaged five largest consecutive responses are determined, and the difference between
maximum and minimum HR and the expiratory/inspiratory ratio are calculated. Decreased HR variability is an important indicator of
cardiac vagal denervation but it should be noted that normative values decrease with age and with increasing resting HR.

Mild Baroreflex Dysfunction. The baroreflex or baroreceptor reflex is one of the body's homeostasis mechanisms for
maintaining blood pressure. Dysfunction may be a sign of accelerated aging, the possible presence of a cardiovascular
health problem causing an increased stiffness of blood vessels, or a regulatory dysfunction of the autonomic nervous
system. If similar results are present 3 or more times in a row, it is recommended that one should have a thorough health
checkup. Establishing and maintaining a healthy lifestyle may help to improve the baroreceptor reflex equilibrium;

Sympathetic Response to Valsalva Maneuver

Valsalva Maneuver assesses the sympathetic reaction to baroreflex activation. The subject is asked to grasp air and hold for 15 seconds.
The test is divided into four phases. Phase 1 occurs during the first two to three seconds of the forced expiration and is associated with a
brief decrease in HR and increase in BP due to mechanical compression of the aorta. In phase 2, BP first decreases and then increases
in the latter part of the phase. Phase 3 describes the first one to two seconds after release of the expiratory strain with a consecutive
decline in BP and increase in HR. Finally, phase 4 is associated with a BP overshoot due to persistent sympathetic activity together with
normalization of venous return. In patients with autonomic dysfunction, typically there is a loss of both the BP overshoot and the reflex
bradycardia.

Normal Sympathetic response to stimulation;

Excesses can be corrected by adrenocardic antagonists.
Depletion can be corrected by cholinergic antagonists to anti-oxidats or by better managment of chronic diseases that causes the

Valsalva Ratio:1.14

0.9 1 1.05 1.1 1.15 1.2 1.3 1.4

The increased BP mediates baroreflex-induced bradycardia and is quantified using the Valsalva ratio (i.e. the ratio of the highest HR
during expiration to the lowest HR during the first 20s after the release of strain).

Active Standing / Head-up Tilt

This test complements the autonomic evaluation of active standing. It is intended to evaluate for orthostatic intolerance. The patient
performs active standing or head-up tilt, with monitoring of the pulse and BP. Symptoms of lightheadedness or syncope in conjunction
with changes in pulse or BP constitute a positive test. In normal subjects, a decrease in BP related to the redistribution of blood due to
gravity is observed, which, in turn, elicits the activation of baroreceptors. Feedback mechanisms activate the sympathetic nervous
system while decreasing parasympathetic activity in order to reestablish BP levels.
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Sympathetic withdrawal (orthostasis) - also known as orthostatic hypotension or postural hypotension is likely present;
Treatment Options: Pharmacological therapies such as starting with low doses of Midodrine (ProAmatine); (the evening dose
should be taken at least four hours before bedtime and should not be taken after evening meal to avoid high blood pressure
upon lying down).  This could cause headache, blurred vision, pounding of ears after taking the medication and should be
avoided. Avoid prescribing Midodrine for patients who are lying down constantly. Current studies indicate Pyridostigmine
(Mestinon) and Florinef (volume expanding agent) have shown promising results for treating this issue to avoid causing high
blood pressure while the patient is lying down; The general therapies would include fluid and salt intake as necessary as well
as life style modifications;

Indicates Sympathetic Factor to Arrhythmia;
Enhanced cardiovascular adaptation. The autonomic regulation of the functioning of the cardiovascular system provides
enormous ability for a long-term adaptation to physical exertions and to adequately tolerate them. Typically this is a sign of
the absence of physical exhaustion, overtraining or any cardiovascular health conditions. This is a typical pattern of a
physically active healthy individual without any evident signs of physical exhaustion, overtraining or other conditions altering
the regulatory functions of the autonomic nervous system or a cardiovascular response to it;

A sympathetic surge, and parasympathetic withdrawal, may lead to an increase in chronotropy, peripheral vasoconstriction, and
maintenance of blood pressure.

30/15 Ratio: 1.17
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30/15 ratio evaluate the initial cardiac responses to active standing up. This is the ratio between the shortest R wave to R wave (RR)
interval around the 15th heart beat and the longest RR interval around the 30th heart beat after standing up. Atropine abolishes the
bradycardiac response, indicating that the 30/15 ratio is a parameter of cardiovagal function. A fall in systolic pressure of at least
20mmHg or in diastolic pressure of at least 10mmHg within two minutes of standing or head-up tilt is considered to define orthostatic
hypotension.

Clinical Orthostatic Hypotension is suggested; Orthostatic hypotension is common in older people, especially those with
circulatory problems and diabetes. When a person has low blood pressure and pooling of blood in the lower part of the body
while sitting or laying down, the process of standing up quickly can cause dizziness and fainting. Normally, body reflexes
accommodate such position changes. However, when circulation problems impair these compensation mechanisms,
faintness occurs;
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Accumulative Stress Assessment
Stress is a part of everyday life. How an individual handles stress is whats important. If not handled properly, stress becomes distress. If
an individuals stress is related to situations they have to cope with daily and the emotional states that result, the stress is termed mental
stress. If the stress is caused by long term exposure to negative factors that result in physical illness or stress from a physical illness, this

Autonomic Physical Dysregulation (PSI):-2.18
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The Physical Stress Index (PSI) is an indicator of accumulative chronic physical stress. Physical stress can be caused by long-term
exposure to negative factors in ones life or physical illness. The way in which a person copes with physical stressors is a significant
contributing factor to this process. When the stress becomes too great, the body will show signs of distress. Many people consider stress
to be exclusively mental wherein excessive pressures, anxieties and worrying lead to feeling overburdened and under strain. However,
stress includes all physical, emotional, mental, chemical and biochemical deviations from homeostasis (physiological stability). Physical
stress in humans arises as a result of our body's response to physical stressors like work, noise, cold, illness, or exercise. Other lifestyle
or social factors such as smoking, immobility, heavy drinking and lack of sleep produce considerable stress in the body. When the total
amount of stress is greater than your body can adequately compensate for, the signs and symptoms of stress begin to appear. Signs of
physical stress can include muscle tension, shallow breathing, hypertension, headaches, and a rapid heartbeat which when left untreated
can result in a number of ailments including heart disease, ulcers, asthma and rheumatism.

The score is clearly below average. It indicates very low physical stress. Stress in the recent past has had little or no
long-term effect on your physical-health. The negative effects of physical stress are very limited.

Accumulative Mental Stress (MSI):0.36
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The Mental Stress Index (MSI) is an indicator of accumulative mental stress. When the stress becomes too great, the body will show
signs of distress. Most people are abundantly familiar with mental stress as modern life tends to generate copious amounts of it. People
recognize a state of having too much expected of them, of being under pressure or strain, of being barely able to cope with some
external demand which is both excessive and prolonged. It has a number of synonyms, but they all carry the connotation of
unreasonable demands being placed on the individual in an emotional, mental or psychological sense. In short, psychological or mental
stress refers to the emotional and physiological reactions experienced when an individual confronts a situation in which the demands go
beyond their coping resources.
Mental stress can manifest itself in behavioral, cognitive or emotional symptoms which may range from poor judgment to moodiness to
depression. If left unchecked, mental stress can accumulate, thereby increasing its impact on overall health. The body's ability to cope
decreases and the risk of further complications to both mental and physical well-being increases. Research indicates that mental stress
is intimately linked to illness and disease. Constant and cumulative stress can compromise the immune system and mental well-being
which increases susceptibility, decreases the strength of the body's natural defenses and affects thought processes.

The score is average. It indicates low mental stress. Stress in the recent past has had little effect on your mental-health. The
negative effects of mental stress are limited.

Functional Age:62 years
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Vascular Assessment

Ankle-Brachial Index (ABI)

ABI test is a quick, noninvasive way to check your risk of peripheral artery disease (PAD). Peripheral artery disease is a condition in
which the arteries in your legs or arms are narrowed or blocked. People with peripheral artery disease are at an increased risk of heart
attack, stroke, poor circulation and leg pain. ABI test compares your blood pressure measured at your ankle with your blood pressure
measured at your arm. A low ankle-brachial index number can indicate narrowing or blockage of the arteries in your legs, increasing your
risk of circulatory problems, and possibly causing heart disease or stroke.

Right Ankle/Brachial Index:1.04
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F E E E D D C A A A A D

ABI < 0.4: Severe arterial disease, severe obstruction
0.4 - 0.7: Moderate arterial disease, moderate obstruction
0.7 - 0.9: Some arterial disease, mild obstruction
0.9 - 1.0: Acceptable, Borderline
1.0 - 1.4: Normal range
ABI > 1.4: Abnormal Vessel hardening from PVD

Normal range

Right Toe/Brachial Index:1.47

TBI <  0.66: Abnormal range
0.66 - 0.75: Acceptable, Borderline
TBI >  0.75: Normal range

Normal range

Left Ankle/Brachial Index:1.14

0.30.4 0.7 0.9 1 1.2 1.41.5

F E E E D D C A A A A D

Normal range

Left Toe/Brachial Index:1.47

Normal range
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Endothelial Dysfunction - Pulse Wave Velocity Analysis (PWV)
PWV gives you a quick and objective answer to how the vascular system is working. PWV is an excellent analysis to evaluate vascular
endothelial dysfunction. This represent the elasticity of the artery. Arteries that are atherosc lerotic, arteriosclerotic, or hardened (having
reduced elasticity and increased narrowing) place an extra strain on the heart, valves, and arteries which can lead to stroke, heart attack,
kidney failure and/or sudden death.
The pulse wave is a physiological phenomenon, observable and measurable in the arterial system during blood circulation. During one
heart systole a certain blood volume is expelled. This propagates through the arteries due to the reciprocal transformation between
kinetic energy of a segment of the expelled blood volume and the potential energy of a stretched segment of the resilient vascular wall.
The changes in pressure, blood flow, velocity and profile throughout the whole pulse wave. It can be used for classification of the artery

Ejection Elasticity Index (EEI):0.6
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EEI is an indicator for left ventricle ejection power and elasticity of the large arteries. Possible causes include: hypertension, obesity,
metabolic syndrome, diabetes, reduced left ventricular ejection fraction and atherosclerosis.

Normal Blood Circulation

Dicrotic Dilation Index (DDI):0.55
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DDI indicates the contractility and stiffness in the small arteries. Possible causes include: hypertension, obesity, metabolic syndrome,
diabetes, and arteriosclerosis.

Normal Blood Circulation

Dicrotic Elasticity Index (DEI):0.46
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DEI represents the blood flow in the venous system and elasticity of the peripheral arteries. Possible causes may include: hypertension,
obesity, metabolic syndrome, diabetes, arteriosclerosis and Raynauds phenomenon/disease.

Normal Blood Circulation

Augmentation Index (AI):-0.2

Augmentation Index measures arterial stiffness. Arteries stiffen for a number of reasons including age, high cholesterol, smoking and
diabetes.
The stiffer and more hardened an artery is, the more difficult it is for blood to flow through the body. To compensate for inefficient blood
flow, the heart must work harder.
Augmentation index is calculated using pulse wave velocity. A ratio is calculated from the blood pressure waveform derived from PWV
analysis. AI is widely used as a measure of the augmentation of central aortic pressure by a reflected pulse wave.

Pulse Oximetry (SpO2):92.2

Pulse oximetry measures the amount of oxygen in the blood through a finger clip test. A range of 96% to 100% oxygen in the blood is
generally considered normal. Anything below 90% could quickly lead to life-threatening complications. Knowing this is very useful for
patients with respiratory and/or cardiac problems, especially those with Chronic Obstructive Pulmonary Disease (COPD). It is also useful
in diagnosing sleep disorders such as sleep apnea. Being anemic may be a cause of low oxygen saturation.
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ECG Assessment
The normal heart rate and rhythm are determined by the sino-atrial node in the right atrium. This node discharges electric current through
the atria causing them to contract. The electric current then passes through the atrioventricular (AV) node which lies within the lower
interatrial septum. Electrical impulses pass, and excite the ventricular muscles causing their contraction.

Extrasystoles (premature beats) are essentially extra beats, or contractions, which interrupt the normal regular rhythm of the heart. They
occur when there is electrical discharge from somewhere in the heart other than the sino-atrial node. They are classified as atrial or
ventricular extrasystoles according to their site of origin.

Extrasystoles can occur frequently in people with completely normal hearts and often do not cause any problems. In a healthy heart,
extra beats occur in the following situations: excessive consumption of coffee, tobacco abuse, emotions, stress and chemical stimulants.
However, they can also be a feature of certain cardiac diseases, coronary artery disease, cardiomyopathy, mitral regurgitation may lead
to arrhythmia.

Ventricular Extrasystole (PVC):0

Atrial Extrasystole (PAC):1

Artifacts: 2
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Metabolic Report
BMI is a useful measure of overweight and obesity. It is calculated from your height and weight.
BMI is an estimate of body fat and a good gauge of your risk for diseases that can occur with more body fat. The higher your BMI, the
higher your risk for certain diseases such as heart disease, high blood pressure, type 2 diabetes, gallstones, breathing problems, and
certain cancers. Although BMI can be used as a guide, it does have some limits:
- It may overestimate body fat in athletes and others who have a muscular build.
- It may underestimate body fat in older persons and others who have lost muscle.
- It does not measure a person's metabolism Unfortunately, obesity has become an epidemic in our society. For people who are
considered obese (BMI greater than or equal to 30) or those who are overweight (BMI of 25 to 29.9) and have two or more risk factors
(such as hypertension, high blood sugar, inactivity, cigarette smoking), it is recommended that you lose weight. People who are
overweight, do not have a high waist measurement, and have fewer than two risk factors may need to prevent further weight gain rather
than lose weight.
The good news is even a small weight loss (between 5 and 10 percent of your current weight) will help lower your risk of developing
those diseases. Obesity, metabolic syndrome, and diabetes are all on the rise and play a significant part as risk factors for cardiovascular
disease.

Risk of Associated Disease According to BMI and Waist Size

18.5 or less: Underweight - N/A
19 - 25: Normal - very low risk of associated diseases
26 - 29: Overweight - prone to health risks
30 - 40: Overweight to Obese - high risk of associated diseases
40 or greater: Extremely Obese - very high risk of associated diseases

Body Mass Index (BMI):23.7

15 20 25 30 35 40 45
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Body mass index is defined as the individual's body weight divided by the square of his or her height. The body mass index can be used
to identify if you are overweight.

Normal - very low risk of associated diseases
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Autonomic Balance: Monitor blood pressure and adjust medications as necessary. Total autonomic hypertonia. This is a sign of a high level of performance in
the regulatory function of the autonomic nervous system, which is typical for active healthy individuals, athletes and other trained people. If similar results
appear 3 or more times in a row, it is a sign of good health. Maintaining a healthy lifestyle may help to keep the autonomic nervous system functioning at an
optimal level;

30/15 Ratio: Normal

E/I Ratio: Normal
Valsalva Ratio: Increased risk of postural hypotension. Review all anti hypertensive medicaitons or medications that can blunt or slow down heart rate.
Rule out diabetes, B12 deficiency and sleep apnea.

Body Mass Index (BMI): Normal

Abnormal Heart beats: Normal
Ventricular Extrasystole: Normal
Atrial Extrasystole: Normal

Ejection Elasticity Index: Normal
Dicrotic Dilation Index: Normal
Dicrotic Elasticity Index: Normal

Right Ankle/Brachial Index: Normal

Left Ankle/Brachial Index: Normal

Coronary Respiratory Response: Normal

Systolic Blood Pressure: Monitor and reasses antihypertensive regimen.
Diastolic Blood Pressure: Monitor and reasses antihypertensive regimen.
Address overall health status including smoking status, caffeine and alcohol intake, exercise regimen and daily dietary habits.

Cardiac Output: Decreased cardiac output. Review blood pressure medications. Consider ordering ECHO. Screen for sleep apnea.

Systemic Vascular Resistance: Increased risk for peripheral vascular disease. Address overall health status including smoking status, caffeine and alcohol
intake, exercise regimen and daily dietary habits.
Schedule bilateral arterial dopplers of lower extremity.

Central Systolic Pressure: Increase systolic pressure. Increased risk for peripheral vascular disease. Address overall health status including smoking status,
caffeine and alcohol intake, exercise regimen and daily dietary habits. Assess antihypertensive regimen or need to start medications.

Mean Arterial Pressure: Normal

Address exercise regimen. Consider initiating exercise program if not exercising or adjust current exercise program.
Consider scheduling repeat testing in 3 - 4 months.
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Body Mass Index (BMI): Normal
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Sudomotor Neuropathy: Normal Sudomotor Function. No neuropathy detected. Rule out diabetes and B12 deficiency. Address smoking status. Consider
nerve conduction study in workup.

Body Mass Index (BMI): Normal
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Back To Walk 
Weeks 7-12 

Nam id velit non risus consequat iaculis. 

 

Back To Walk 
Please consult your doctor prior to starting your walking program.  This 

calendar is designed in six‐week increments.   This is a guideline only.  

Remember to stop if you have pain and consult your physician. Please log 

your total time and maximum heart rate.  Your goal is 30 minutes of brisk 

walking per walk day.  
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