MU PT – Vital Sign Protocols: BP, HR, Respiration, Temp, SpO2
1. Blood Pressure – protocol

Determine if a normal, a large adult, or a child cuff is needed.  The bladder should encircle the arm 80-100% (above the elbow).  Cuff size artifacts may be as great as 15 mmHg. 

· Using too small of a cuff on a big arm will give a falsely HIGH reading

· Using too large of a cuff on a very small, thin arm will give a falsely LOW reading.

Practice with patient sitting or standing, with no place available to rest their arm.  Demonstrate the “hug” or “dance” position in which the patient’s arm is held against the therapist’s lateral chest wall, and is held roughly perpendicular to the patient’s torso, at heart level.  If the patient is very much taller than you it might work to rest their forearm on top of your shoulder.  The therapist must support the arm adequately so that the patient can relax their muscles.  A relaxed arm will yield a more accurate BP.  Holding the patient's arm parallel to the torso is associated with readings 9-14 mmHg higher than with the arm perpendicular to the torso.

a. Push the patient's sleeve up and wrap your deflated blood pressure cuff around the arm just above the elbow (unless the sleeve is too tight, then just listen through the fabric). Center the cuff’s visual artery marker over the brachial artery and position the gauge so you can easily read it. 

b. Extend the arm and support it at heart level. Palpate for a brachial pulse medial to the biceps tendon and just superior to the cubital fossa.  You may need to give a “Palm up” cue for easier palpation.

c. Insert your stethoscope earpieces into your ears (should point forward, toward your eyes), and place the diaphragm over the place you palpated the brachial pulse.  If your stethoscope is the type that flips, be sure the diaphragm hasn’t accidentally flipped – tap it to be sure

d. Close the bulb's thumbscrew by turning counter clockwise.  Pump up the pressure.  If this is a person you have never taken a BP for before, pump it all the way up to 180 or 200 mm.  Sometimes you will be able to hear a pulse WHILE you are pumping it up.  If that is the case, pump it up 30mm above where you hear the pulse stop.

e. Slowly open the thumbscrew on the bulb and allow to drop at a rate of 5mmHg/sec.  Watch the gauge and listen as the cuff deflates.

f. 1st sound of Korotkoff is when you hear the first clear sound.  Record it as the SYSTOLIC BP.  Note that sometimes there is a gap or pause (auscultatory gap) between when you hear the 1st sound and when the more rhythmic beats begin.

g. 4th   sound of Korotkoff is when the sound becomes muffled 
h. 5th  sound of Korotkoff is when the sound disappears.  Record it as the DIASTOLIC BP  (Pierson 4th ed p.63)
However, if 5th sound > 10 mm Hg below 4th sound … use 4th as DBP.
(Hillegass 4th ed p.422, Table 13-1)


· Unsure?  Wait 1 minute before repeating.  If results are not what you might expect, try the other arm.

· Very faint?  Raise UE to get increased venous drainage.  Apply cuff while elevated and pump up.  Lower arm.  Release.

· Precautions that would indicate using the other arm: IV, mastectomy, lumpectomy, axillary lymph node dissection lymphedema, paresis, complex regional pain syndrome (previously called reflex sympathetic dystrophy)
Common errors in BP measurement:

1. use of a cuff that is too small for a well muscled arm, or for an obese patient

2. failure to support the patient's arm, perpendicular to the torso

3. failure to get patient to relax the arm

4. failure to ask about caffeine ingestion or tobacco use within the previous 30 minutes

Classification of Adult Hypertension (at rest):

Normal 


< 120

< 80

Elevated


120-129

< 80
Hypertension:


Stage 1

130-139

80-89


Stage 2

>140

> 90
Whelton, P. K., Carey, R. M., Aronow, W. S., Casey, D. E., Collins, K. J., Dennison Himmelfarb, C., … Wright, J. T. (2017). 2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA Guideline for the Prevention, Detection, Evaluation, and Management of High Blood Pressure in Adults: A Report of the American College of Cardiology/American Heart Association Task Force on Clinical Pr. Hypertension (Dallas, Tex: 1979). 

BP Checkout Criteria (using a dual stethoscope with instructor)

_____ 
Verbalizes precautions

_____ 
Correctly determines the circumference of the bladder-cuff to fit the person’s arm

_____ 
Holds person’s arm perpendicular in such a way that patient can relax the arm

_____ 
Controls air release at the proper rate (5mmHg/sec)

_____ 
Tube noise is avoided


_____ 
Records sounds within 6 mm of instructor (below)
	Student: ________________
	Trial 1
	Trial 2
	Trial 3
	Trial 4

	
	L/R
Position:
	L/R

Position:
	L/R

Position:
	L/R

Position:

	Instructor
	L/R

Position:
	L/R

Position:
	L/R

Position:
	L/R

Position:


2. Pulse: Rate & Rhythm – protocols
· Don’t press too hard (obliterates the pulse)

· Don’t use your thumb, use 2-3 fingers

· Rhythm should be documented as: Regular (Reg), or Irregular (IR).  
· Description: if you feel something out of the ordinary in the pulse, additional description may be appropriate, e.g. “weak/thready”, or “bounding” (bounding refers to an unusually strong pulse wave)
How many seconds do you feel for a pulse?

· 60 sec: when screening a new patient, and also when you suspect an irregular HR.  
Record the number of irregularities in 60 seconds, e.g. “L Radial, supine, 92 bpm, 4 irregular (IR) beats in 60 seconds”

· 15 sec: routine measurement (after baseline is established). Multiply x 4 to document bpm.
· 6 sec: for an ambulating pulse, since an estimate is basically what you want. Multiply x 10 to document bpm.
1. Radial artery:

· Forearm pronated (relaxes wrist flexor tendons)

· Proximal and medial to the radial styloid process

2. Carotid artery:

· Just anterior to the sternocleidomastoid (looking to the opposite direction pops out the SCM)

· Careful not to rub around too much, since it could stimulate the carotid baroreceptors, producing a vasovagal response (rapid drop in HR and BP)

3. Brachial artery:

· Just medial to the biceps tendon (and a little proximal) in the cubital fossa.  Same location as taking BP.

4. Ausculating the heart beat with a stethoscope:

· Locating where: suprasternal notch ( sternal angle (Angle of Louis) ( lateral to intercostal space 2-3.  Feel pulse in intercostal space OR listen with stethoscope

· Apical HR (the apex “top” of heart is actually at the bottom anatomically): 5-6 intercostal space (at or below nipple line).    “Pledge allegiance …” then feel pulse in intercostal space OR listen with a stethoscope.

	e.g. “left, radial, ______, 96 bpm, ____”

	L/R
	Location
	Position
	bpm
	Regular OR Irregular
	(description)

	
	Left
	Radial
	(supine, sitting, standing, or ambulating)
	96 bpm
	Reg.
or

IR (e.g. 3 IR beats within 60 sec.)
	…


Normal HR
Adult: 60-100 bpm



Child 1-7: 80-120 bpm



Infant, 6 months: 100-160 bpm

a. Factors that will increase pulse rate:

· Female

· Warm environment

· Infection: an increase of 2 degrees F. will cause a rise of 10 bpm
b. Factors that will decrease pulse rate:

· Male

· Cool environment

· A person with a trained CV system

c. Normal HR response to exercise:

· Rises linearly to the appropriate HR level for the MET level of work being done (10 bpm rise for each MET increase)
· HR will then plateau as long as that MET level is maintained.

· Returns to resting level within 5 minutes of stopping exercise

d. Abnormal HR response to exercise:

1. Rises very slowly, stays flat, or even worse, DROPS!

2. Doesn’t reach expected maximum HR

3. Rises to a HR level much higher than expected for the MET level of work being done

4. Prolonged return to resting HR level when exercise is stopped, i.e. more than 5 minutes

5. HR becomes irregular!

3. Respiration – protocol 
Trick method … after having taken pulse, continue to hold their wrist while observing the chest rise and fall (for 15 seconds).
If it is hard to see chest movement because of clothing or shallow breathing, ask them to rest their arm on their abdomen.
Document:  ____ rpm (or resp).  
If you observe or hear something out of the ordinary, additional description may be appropriate, e.g. dyspnea (difficult/labored), or wheezing.  
Auscultation of the chest wall with a stethoscope may reveal crackles or wheezes.
4. Temperature – protocol 
1. Identify normal parameters for ADULT core body temperature (memorize underlined values)
· Normal core body temperature (oral)

· Average: 98.6°F 
(37°C)

· Range: 96.8 to 99.3°F 
(36 to 37.3°C)
· Hyperthermia:

· Pyrexia (fever): > 100°F  (38° C) …for the adult whose normal baseline is 98.6°F (37°C)
· Hyperpyrexia: 
> 106°F (41.1°C) … for the adult whose normal baseline is 98.6°F (37°C)
· Hypothermia: < 94°F (34.4°C)
2. Identify factors that affect core body temperature, and the directions of the affect
1. Age: higher in infants, lower in elderly

2. Infection (elevated temperature from fever generally contradicts starting any exercise)
3. Time of day: lower in morning, higher in afternoon

4. Menstrual cycle: ↑ at ovulation

5. Environmental temperature (hot raises slightly, cold lowers slightly)

6. Exercise ↑

7. Emotions/stress ↑
3.  Fever & HR: for every 2° F (1.1C) elevation of core temperature in fever, the HR will rise 10 bpm.

4.  EQUIPMENT for measuring core body temperature:  

Glass/mercury thermometers are accurate and safe, but have been phased out because of disposal issues mercury is a hazardous neurotoxin. Patients may be using them in their home. Keep in place for 3-5 min.
Electronic thermometers: (alarm will beep when ready, usually about a minute)
1. Oral instructions: hold tip under back of tongue; hold in place with lips; don’t bite down; breathe through your nose. Disadvantages: 
· Requires cooperation (not for young child, confused, or unconscious person)
· Smoking or hot drinks will yield falsely high results for 15-30 min. 
Cold drinks will yield falsely low results. 
2. Rectal = CORE TEMPERATURE
· 1° F (0.6°C) higher than Oral  

· Advantage: most accurate of all methods (gold standard). Best method for infants.
· Disadvantage: discomfort, risk of contamination, risk of injury

3. Axillary: 1° F (0.6°C) lower than Oral. Least accurate method. Convenient to administer.
Ear/ Tympanic / Aural thermometers (infrared).  Inaccurate if ear wax (cerumen)
· Left and right canals may vary, so best to consistently use the same side.

· If patient was lying on the ear, wait 2-3 min for temperature to normalize before inserting cone.

· Straighten ear canal before inserting:

· Infant: pull ear back

· Older than a year: pull ear back & up
Temporal Artery Thermometers (infrared). Forehead must be dry, and hair brushed aside. No wind.
· (contact device) infrared probe swiped across forehead, then placed under proximal jaw.

· (non-contact device) infrared scanner held several inches (see manufacturer protocol) from forehead.

 5. Documentation example: 
	Electronic / digital thermometer

                                                          e.g.
	Degrees:

99.6°F
	Rectal or Oral?

Rectal


	Ear / Aural thermometer: Adult
                                                         e.g.
	Degrees:

100.2°F
	L/R ear?

left ear
	“Oral” setting for Adults (the setting on the machine, but the device is placed in the ear)

	Ear / Aural thermometer: Infant or Child
                                                         e.g.
	Degrees:

100.2°F
	L/R ear?

left ear
	“Rectal” setting for Infant/Child (the setting on the machine, but the device is placed in the ear)


5. Pulse Oximeter (SpO2) – protocol 
Pulse oximetry is a non-invasive, quick clinical measurement of oxygen saturation SpO2 in the blood (bound to hemoglobin). 

Type of device: 
· outpatient settings use a device that clips on the end of the finger
· hospital setting may use sensors applied to the ear lobe or forehead.
Method: 
· Insert (index) finger into probe. The red-light sensor will be centered over the fingernail. Wait several seconds. 
Readout will show both SpO2 and heart rate.
· Problems getting a reading? Try a different finger, or try to increase the circulation/warmth by squeezing a rubber ball. 
Results for SpO2
· Normal values are 96-100%. 

· Less than 90% is a concern, though patients with some conditions will have chronically low values, e.g. 86-88%

· Artifacts are common due to: darker skin color, poor circulation (cold fingers), motion of limb, bright light, fingernail polish, irregular pulse. Smoking causes a falsely high %.
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