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3. Vital signs 

Vital signs are a person’s temperature, pulse, respiration, and blood pressure 

(abbreviated as T, P, R, B.P). Oxygen saturation, often included as the fifth vital 

sign. 

The health status of an individual is reflected in these indicators of body functions, 

regulated through homeostatic mechanisms and falling within certain normal 

ranges. A change in vital signs might indicate a change in health. Assessing vital 

signs as part of a nursing assessment is a component of care in any setting. 

 

TEMPERATURE 

Body temperature is the difference between the amount of heat produced by the 

body and the amount of heat lost to the environment measured in degrees. Heat is 

generated by metabolic processes in the core tissues of the body, transferred to the 

skin surface by the circulating blood, and then to the environment.  

Core body temperature is higher than surface body temperature and is normally 

maintained within a range of 36.8 C - 37.2 C. 

There are individual variations of these temperatures as well as normal changes 

during the day, with core body temperatures being lowest in the early morning and 

highest in the late afternoon. 

Temperatures are measured by nurses at tympanic, rectal, oral (sublingual), axillary, 

and skin surface sites. 

3.1 Factors Affecting Body Temperature 

A variety of factors affect body temperature. These factors include:  

1- Circadian rhythm: body temperature is usually about 0.6 C lower in the early 

morning than in the late afternoon and early evening. 

2- Age: Both the very old and the very young are more sensitive to changes in 

environmental temperature. 
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3- Gender: Women tend to experience more fluctuations in body temperature than 

do men, probably the result of changes in hormones. The increase in progesterone 

secretion at ovulation increases body temperature as much as 0.3 to 0.6 C. 

4- Stress. 

5- Environmental temperature. 

3.2 Increased Body Temperature 

Fever (pyrexia) is an increase above normal in body temperature. A person with a 

fever is said to be febrile. 

Hyperpyrexia (Hyperthermia) is a high fever, usually above 40 C. 

3.3 Decreased Body Temperature 

Hypothermia is a body temperature below the lower limit of normal. Death may 

occur when the temperature falls below 34 C. 

3.4 Assessing Temperature 

To accurately assess body temperature, the nurse must know what equipment to 

use, which site to choose, and what method is appropriate. 

Body temperature, measured in degrees, may be assessed with a variety of 

devices—electronic and digital thermometers, tympanic membrane thermometers, 

disposable single-use thermometers, temporal artery thermometers, and automated 

monitoring devices.  

Body temperature is documented in either Celsius or Fahrenheit degrees.  

- Glass thermometers with mercury-filled bulbs were once the standard equipment 

used to take a temperature, but most municipal regulations prohibit their use 

because mercury is a hazardous material. 

- Electronic and digital thermometers measure oral, rectal, or axillary body 

temperature over a time period from 1 to 60 seconds, depending on the site and 

product used. These battery-operated devices provide a numerical temperature 

display. The devices also have disposable probe covers to reduce the risk of 

infection transmission. Some models also provide the last measurement. 
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-Tympanic membrane thermometers use infrared sensors to detect heat given off by 

the tympanic membrane. The probe is covered with a probe cover and inserted into 

the ear canal tightly enough to seal the opening. The reading takes from 1 to 3 

seconds. 

-Disposable single-use thermometers are non-breakable and register the 

temperature within seconds. Because they are used only once, they eliminate the 

danger of cross-infection and are used for patients in isolation. 

Temperature-sensitive patches or tape, commonly applied to the abdomen or 

forehead, change color at different temperature ranges. These devices may be used 

to check the temperature of a toddler or young child. 

-Temporal artery thermometers measure body temperature by capturing the heat 

emitted by the skin over the temporal artery. These devices are battery operated and 

have a temperature display. Studies found that oral and temporal artery 

measurements more accurate and precise than those taken by the axillary and ear 

routes. 

-Automated monitoring devices are used in various healthcare settings to measure 

body temperature, pulse, respirations, and blood pressure simultaneously. They 

require less of the nurse’s time, especially when these assessments are required 

frequently. 

3.5 Sites and Methods of Assessing Body Temperature 

Factors affecting the site selection include the patient’s age, state of consciousness, 

amount of pain, and other care or treatments (such as oxygen administration) being 

provided. It is customary to indicate the site used to assess the temperature when 

recording the measurement. 

The sites most commonly used to assess body temperature are tympanic, oral 

(sublingual), anal, axillary, and over the skin. An electronic probe is placed under 

the tongue (sublingual area) of a person’s mouth to assess an oral temperature, in 

the anal canal to assess a rectal temperature, or in an axilla (armpit) to assess an 

axillary temperature. 
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A- Assessing a tympanic membrane temperature 

The tympanic membrane thermometer use Infrared sensors in the thermometer 

sense heat from the body given off by the tympanic membrane while thermometer 

does not touch the tympanic membrane. 

This site allows easy and safe measurement of temperature and is readily accessible. 

However, it should not be used for patients who have drainage from the ear or scars 

on the tympanic membrane. Temperature readings are not significantly altered by 

the presence of cerumen (earwax) or otitis media (infection of the middle ear). 

B- Assessing an oral temperature 

When selecting the oral site, the patient must be able to close his or her mouth 

around the probe. If a patient has had either hot or cold food or fluids or has been 

smoking or chewing gum, the general recommendation is to wait 15 to 30 minutes 

to allow the oral tissues to return to normal temperature. 

Oral temperatures should not be taken in people with diseases of the oral cavity and 

in those who have had surgery of the nose or mouth. In addition, oral temperatures 

should not be assessed in patients receiving oxygen by mask, because the time it 

takes to assess a reading is likely to result in a serious drop in the patient’s blood 

oxygen level. 

C- Assessing a rectal temperature 

The rectal temperature is considered to be one of the most accurate routes. 

However, many patients are embarrassed at having their temperature taken rectally.  

The rectal site is an alternative when the oral site should not be used. The rectal site 

should not be used in newborns, children with diarrhea, and in patients who have 

undergone rectal surgery or have a disease of the rectum. 

Because the insertion of the thermometer into the rectum can slow the heart rate by 

stimulating the vagus nerve, assessing a rectal temperature for patients with heart 

disease or after cardiac surgery may not be allowed in some institutions. 

D- Assessing an axillary temperature 
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The axillary site may be used when both oral and rectal sites are contraindicated or 

when these sites are inaccessible. 

An axillary temperature is often assessed in healthy newborns to avoid the risk for 

perforating the wall of the rectum with the thermometer.  

 

PULSE 

The peripheral pulse is a throbbing sensation that can be palpated over a peripheral 

artery, such as the radial artery or the carotid artery. The peripheral pulses may be 

felt wherever an artery passes over a solid structure, such as bone or cartilage. 

An apical pulse may also be auscultated (listened to) over the apex of the heart as 

the heart beats. 

Characteristics of the pulse, including rate, quality (strong or weak), rhythm 

(regularity), and volume of blood ejected with each heartbeat (also referred to as 

stroke volume), are indicators of the effectiveness of the heart as a pump and the 

adequacy of peripheral blood flow. The heart rate affects the amount of blood 

ejected by the heart with each beat by determining the frequency with which the 

ventricle contracts. The normal pulse rate for adolescents and adults ranges 

from 60 to 100 beats/minute. 

Cardiac Output (CO) = Stroke Volume (SV) X Heart Rate (HR) 

3.6 Factors Affecting the Pulse 

The pulse rate increases and decreases in response to a variety of physiologic 

mechanisms. It also might be altered by age, gender, activity, medications, 

emotions, pain, heat and cold, and disease processes.  

Increased Pulse Rate is called (Tachycardia) occur when the pulse rate is more 

than100 beats/minute, while decreased Pulse Rate is called (Bradycardia) occur 

when the pulse rate is less than 60 beats/minute. 

3.7 Pulse Amplitude and Quality 
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The pulse amplitude describes the quality of the pulse in terms of its fullness and 

reflects the strength of left ventricular contraction. It is assessed by the feel of the 

blood flow through the vessel. The amplitude of each pulse beat is normally strong 

at all areas where an artery can be palpated. 

In addition, the peripheral pulse may be described and documented as full and 

bounding when it is forceful, or weak and thready when it is feeble. 

3.8 Pulse Rhythm 

The pulse rhythm is the pattern of the pulsations and the pauses between them. This 

pattern is normally regular. An irregular pattern of heartbeats must be reported 

immediately. 

3.9 Assessing the Pulse 

The pulse may be assessed by palpating peripheral arteries or by auscultating the 

apical pulse with a stethoscope. The nurse needs to know how to use a stethoscope 

and which site and method are appropriate. 

Also, cardiac monitors may be used to assess the apical pulse in critical care or 

emergency department care. 

A Doppler ultrasound stethoscope may be used to assess pulses that are difficult 

to palpate or auscultate. 

3.10 Sites and Methods of Assessing the Pulse 

- Assessing peripheral arterial pulses: Many peripheral artery sites might be used to 

assess the pulse by palpation. The radial pulse site is assessed most often in children 

and adults. 

-Assessing the apical pulse: If a peripheral pulse is difficult to assess accurately 

because it is irregular, weak, or very rapid, the apical rate should be assessed using 

a stethoscope. 

-Assessing the apical-radial pulse: When the radial pulse is irregular, counting the 

pulse at the apex of the heart and at the radial artery simultaneously. A difference 

between the apical and radial pulse rates is called the pulse deficit and indicates 

that all of the heartbeats are not reaching the peripheral arteries. 
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RESPIRATIONS 

Respiration involves two phases: inspiration (or inhalation) is the act of breathing 

in, and expiration (or exhalation) is the act of breathing out. 

Unlike heart rate, which is controlled by the autonomic nervous system, ventilation 

has both autonomic and voluntary control. 

3.11 Factors Affecting Respirations 

Many different factors affect respiratory rate and depth. These factors include 

exercise; respiratory and cardiovascular disease; alterations in fluid, 

electrolyte, and acid–base balances; medications; trauma; infection; pain; and 

emotions. 

3.12 Normal Respiratory Rate 

Under normal conditions, healthy adults breathe about 12 to 20 times each minute; 

infants and young children breathe more rapidly. Normal respiration is called 

eupnea. 

(Tachypnea) an increased respiratory rate more than 20 breath/min. And 

(Bradypnea) a decrease in respiratory rate less than 12 breath/min. 

3.13 Respiratory Depth and Rhythm 

The depth of respirations normally varies from shallow to deep. The depth of each 

respiration is about the same when resting or sleeping. Periodically, each person 

automatically inhales deeply, filling the lungs with more air than with the usual 

depth of respiration. 

Certain terms are used to describe the nature and depth of respirations. Apnea 

refers to periods during which there is no breathing. Dyspnea is difficult or labored 

breathing. A dyspneic patient usually has rapid, shallow respirations and appears 

anxious. 

 

3.14 Assessing Respirations 
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The nurse assesses respiratory rate (breaths per minute), depth (deep or shallow), 

and rhythm (regular or irregular) by inspection (observing and listening) or by 

listening with the stethoscope. 

 

BLOOD PRESSURE 

Blood pressure refers to the force of the moving blood against arterial walls. 

Maximum blood pressure is exerted on the walls of arteries when the left ventricle 

of the heart contracts called (systolic pressure). 

When the heart rests between beats during diastole, the pressure drops. The lowest 

pressure present on arterial walls at this time is the (diastolic pressure).  

The difference between the systolic and diastolic pressures is called the pulse 

pressure. 

Blood pressure is measured in millimeters of mercury (mm Hg) and is recorded as a 

fraction. 

(For example, if the blood pressure is 120/80 mm Hg, 120 represents the systolic 

pressure, and 80 represents the diastolic pressure. The pulse pressure, in this case, is 

40 mm Hg). 

3.15 Factors Affecting Blood Pressure 

Many factors such as (age, circadian rhythm, gender, food intake, exercise, 

weight, emotional state, body position, race, and drugs/medications) have effect 

on blood pressure. 

Because of the many factors that influence blood pressure, a single blood pressure 

measurement is not necessarily significant. 
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3.16 Stages of blood pressure 

 

3.17 Normal Blood Pressure 

Studies of healthy people indicate that blood pressure can be within a wide range 

and still be normal. Because of individual differences, it is important to know the 

normal blood pressure of a particular person. 

Normal systolic blood pressure is 100-139 mmhg, while normal diastolic blood 

pressure is 70-89 mmhg. 

3.18 Increased Blood Pressure 

Hypertension, one of the most common health problems, is blood pressure that is 

above normal for a sustained period. A diagnosis of hypertension is made when the 

systolic pressure is 140 mm Hg or higher or the diastolic pressure is 90 mm Hg or 

higher. 

3.19 Decreased Blood Pressure 

Hypotension is below-normal blood pressure. A consistently low blood pressure 

(e.g., a systolic reading of 90– 115 mm Hg) is normal in some adults, such as 

trained athletes. 

However, most cases of hypotension are the result of pathology. 
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Orthostatic hypotension (postural hypotension) is a drop in systolic blood pressure 

of a number equal to or greater than 20 mm Hg or in diastolic blood pressure within 

3 minutes of standing. 

3.20 Assessing Blood Pressure 

To accurately assess blood pressure, the nurse must know the appropriate 

equipment to use, how to describe the sounds that are heard, and which site to 

choose. 

Blood pressure may be assessed with different types of devices. Most commonly, 

nurses assess blood pressure by using a stethoscope and sphygmomanometer. 

Blood pressure may also be estimated with a Doppler ultrasound stethoscope, 

estimated by palpation, and assessed with electronic or automated devices. 

-Sphygmomanometer: A sphygmomanometer is used to assess blood pressure. The 

sphygmomanometer consists of a cuff and the manometer. 

- Automated blood pressure monitors: Electronic blood pressure monitors sense 

pressure from blood flow within the artery wall, record the pressure readings, and 

display them in digital numbers. They also may provide measurements of pulse 

rate, pulse oximetry, and/or temperature. 

- Doppler ultrasound: The blood pressure may be taken with a Doppler ultrasound 

device, which amplifies sounds. This device is especially useful if the sounds are 

indistinct or are inaudible with a regular stethoscope. 

- Direct electronic measurement: It is possible to measure blood pressure directly 

through the insertion of a thin catheter into an artery (an arterial line). 

The tip of the catheter senses the pressure and transmits this information to a 

machine that displays the systolic and diastolic pressure in a waveform. This 

technique is used primarily in intensive care areas. 

 

 

 



University of Thi-qar / College of Nursing 

Stage st1(Theory) /  Fundamentals of Nursing 

11 

3.21 Sites and Methods of Assessing the Blood Pressure 

- Assessing a brachial artery blood pressure: A brachial artery blood pressure 

assessment should not be taken on an arm with an intravenous line or with an 

arteriovenous fistula or shunt. Blood pressure assessment should also be avoided in 

the arm on the side of an axillary node dissection or mastectomy because the 

pressure may increase the risk of lymphedema developing in the affected arm. 

- Assessing a popliteal artery blood pressure: When the patient’s brachial artery is 

inaccessible, the nurse can assess the blood pressure using the popliteal artery in the 

leg. The systolic pressure is normally 10 to 40 mm Hg higher at this site, although 

the diastolic pressure is the same. 

 

OXYGEN SATURATION 

An arterial blood oxygen saturation level provides vital information about a person 

cardiopulmonary status and, therefore, is now considered one of the vital signs. 

Pulse oximetry is a noninvasive technique that estimates the percentage of 

hemoglobin molecules carrying oxygen in circulating RBCs. It detects the presence 

of deficient oxygen in the blood (hypoxemia) before visible signs develop. 

Expected normal values are between 95 and 100 percent. 

3.22 Factors That Affect Oxygen Saturation  

Many factors can effect oxygen saturation such as (Amount of RBCs/hemoglobin, 

Patient activity, Acrylic nails and dark nail polish, and Moisture and oils on the 

skin). 

 

 

 


