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Abstract

Respiratory rate is a key vital sign and the most sensitive indicator of illness severity. The respiratory rate, for example, provides evidence of clinical
deterioration, is an early indicator of hypoxia and is often the first sign of sepsis, shock and respiratory insufficiency. Despite the clinical importance of
respiratory rate measurement, research has consistently found that this task is frequently neglected. Contributing factors include inadequate knowledge
and nurses’ perception of patient acuity.

As textbooks are a key resource for undergraduate nursing students, an audit was conducted of 29 fundamental nursing textbooks to appraise
descriptions of respiratory rate assessment. There was consistency in the normal range of respiratory rate reported in these texts but variability in the
methods for measuring respiratory rate. Most texts failed to emphasise the importance of respiratory rate measurement. This might be one factor
contributing to clinicians’ lack of awareness of the importance of respiratory rate measurement and the enduring neglect of this clinical task.
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Vital signs are important indicators of physiological func-
tioning and are the simplest, cheapest and probably the
most important information gathered on hospitalised pa-
tients (Kellett & Sebat, 2017; Van Kuiken & Huth, 2016). Vital
signs provide critical insight into the patient’s condition
including how the patient is responding to medical treat-
ment or importantly, if their condition is deteriorating. In
a recent study of 7851 patients in North America, the major-
ity had at least one abnormal vital sign in the hours imme-
diately before a cardiac arrest, highlighting the opportunity
to act upon clinical deterioration and prevent an adverse
outcome (Anderson et al., 2016).

Respiratory rate, one of the key vital signs, has been identified
as themost sensitive indicator of illness severity and of a poor
outcome (Cahill et al., 2011; Parkes, 2011; Ridley, 2005). The
respiratory rate, for example, provides more discriminating
evidence of clinical deterioration than the other vital signs
(Barfod et al., 2012; Churpek et al., 2016). Changes in the re-
spiratory rate are an early indicator of hypoxia, hypercapnia
and metabolic and respiratory acidosis (Rolfe, 2019). An in-
creased respiratory rate is often the first sign of sepsis,
shock and respiratory insufficiency, and a reduced rate

warns of narcotic and sedative overdose (Kellett & Sebat,
2017). Respiratory rate is often the first vital sign affected if
there is a change in thepatient’s cardiac or neurological status
(Liddle, 2013).

Despite the clinical importance of respiratory rate measure-
ment, research has consistently found this task is fre-
quently neglected. Research findings include: respiratory
rates not being assessed or being recorded erroneously
(Flenady et al., 2017); ‘spot’ estimates of respiratory rates
(Badawy et al., 2017); respiratory rate not being assessed if
the patent is ‘stable’ (Ansell et al., 2014); significant discre-
pancy between respiratory rate documentation in medical
note and early warning score charts (Chen et al., 2015) and
wide variation in respiratory rate measurements for the
same patient (Brabrand et al., 2018). These findings are
surprising and suggest that the importance of respiratory
rate as amarker of deterioration is not valued or understood
by many nurses (Chua et al., 2013; Mok et al., 2015).

Nurses are the health professionals with the highest level
of responsibility for the accurate measurement, interpreta-
tion and documentation of physiological observations
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(Considine & Currey, 2015). Despite this, few studies have
examined the reasons for the neglect of respiratory rate
measurement. Those that have identified inadequate
knowledge regarding respiratory rate measurement and
nurses’ perception of patient acuity, perceived lack of
time and laziness as contributing factors (J. Hogan, 2006;
Philip et al., 2013; Ansell et al., 2014). One study hypothe-
sised that nurses manipulate vital sign data to make pa-
tients appear less sick, in an attempt to reduce their
workload (Kellett & Sebat, 2017). A recent systematic re-
view of 49 studies also found manually measured respira-
tory rate data are subject to several sources of inaccuracy
including inter-observer bias and recording omission
(Kellioinen et al., 2020).

Aim

Inadequate knowledge is one reason why respiratory rate
measurement is neglected (Philip et al., 2013; Ansell et al.,
2014). The causes of this knowledge deficit are not clear, but
the quality of undergraduate nursing education might be
one relevant factor. As textbooks are a resource frequently
prescribed as an educational resource for undergraduate
students, an audit was conducted of a convenience sample
of current fundamental nursing texts to appraise the accu-
racy of information regarding respiratory rate assessment.
Three questions guided the audit:

• What does the text state is the normal respiratory rate
for an adult?

• How does the text describe the technique of respiratory
rate measurement?

• Does the text emphasise the clinical importance of re-
spiratory rate measurement?

Method

Two academics (Registered Nurses) conducted a search of
key publishers’ websites (Cengage, Elsevier, FA Davis,
Lippincott, Pearson, Sage) to identify current fundamental
nursing textbooks (both theoretical and skills focussed); see
Figure 1 Google Books, Book Depository and Amazon were
also searched. Any relevant texts were requested via inter-
library loan. To ensure the search identified texts currently
available to nursing students, only texts published from 2015
were included in the audit.

Results

Twenty-nine fundamentals of nursing textbooks published
from 2015 onwards were identified for audit (see Table 1).

These texts were primarily published in Australia, North
America and the United Kingdom.

What is the normal respiratory rate for an adult?
Twenty-one texts (72.4%) stated the normal respiratory rate
for an adult is 12-20 breaths/minute. Four texts (13.8%) sta-
ted the normal rate is 12-18 breaths/minute. One text stated
the normal respiratory rate for an adult is 12-24 breaths/
minute. One text differentiated respiratory rates between
males and females. Two texts (6.9%) did not state the normal
respiratory rate.

What is the described technique of respiratory rate
measurement?
Twenty-seven texts (93%) described a technique for measur-
ing the respiratory rate. The techniques were similar but with
some variation. Six texts (20.7%) stated that the respiratory
rate should be assessed without the patient’s awareness.
Seven texts (24%) recommended keeping your fingers on the
patient’s wrist after assessing the pulse whilst observing the
rise and fall of the chest. Seven texts (24%) recommended
placing the patient’s arm across their chest to help observe
the rise and fall of the chest. Sixteen texts (55%) recom-
mended counting the respiratory rate for 30 seconds and
multiplying by 2. Seventeen texts (58.6%) stated that if the
respiratory pattern is irregular, the respiratory rate should be
counted for a full minute. Nine texts (31%) simply advised the
respiratory rate should be counted for a full minute. Four texts
(13.8%) indicated the count starts after the patient has com-
pleted a breath cycle, and the rate is then measured for
a minute.

Main Points

• Respiratory rate is the most sensitive indicator of illness severity but
a frequently neglected vital sign.

• Textbook descriptions of RR measurement are inconsistent and fail
to emphasise the importance of this task.

• These descriptions might be one factor contributing to clinicians’
misunderstanding and the neglect of respiratory rate measurement.

Review conducted by two academics  

Searched: 

• Six publishers’ websites  

• Google books  

• Book Depository  

• Amazon  

Guiding questions: 

• What does the text state is the normal respiratory rate for an adult? 

• How does the text describe the technique of respiratory rate measurement? 

• Does the text emphasise the clinical importance of respiratory rate 

measurement? 

Search terms:  

• “Fundamentals of nursing” and   

• “Foundations of nursing” 

-41 texts identified  

Inclusion criteria:  

• Textbooks published in English 

• Published from 2015 onwards 

-29 texts identified 

Figure 1 Textbook screening
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Table 1
Reviewed Texts

Source
Normal Adult
Range

How Should Respiratory
Rate be Measured?

Is Importance of RR
Assessment Emphasised? Other Content

12-20 breaths
per minute.

Place patient’s arm in
a relaxed position across
the abdomen or lower chest
or place nurse’s hand
directly over the patient’s
upper abdomen. Observe
one complete respiratory
cycle. After cycle is
observed, look at your
watch’s second hand and
begin to count the rate. If
the rhythm is regular, count
the number of respirations
in 30 seconds and multiply
by 2. If the rhythm is
irregular, count for 1
full minute.

Yes. States Respiratory rate
is one of themost neglected
vital signs, yet one of the
earliest indicators that
patients are at risk of
deterioration’ (Cretikos
et al., 2008).

Craven
et al.
(2020)

12-20 breaths
per minute

After or before assessment
of pulse, keep your fingers
on the patient’s wrist and
observe or feel the rising
and falling of the chest.
When you have observed
one complete cycle of
inspiration and expiration,
and if respiration is regular,
look at the second hand of
your watch and count the
number of complete cycles
in 1 full minute.

No ‘Assess respirations during
every vital sign evaluation’
(p. 384).

12-20 breaths
per minute

Assess without the patient’s
awareness. Position the
patient’s arm across his or
her chest or abdomen.
Count the respiratory rate
for 30 seconds and multiply
by 2. If the patient is very ill
or respirations deviate from
the norm, assess for
a full minute.

No Mentioned that vital signs’
assessment is commonly
delegated to less qualified
staff, but in doing so, the
process may be taken for
granted. Emphasised these
signs are vital signs of life.

12-20 breaths
per minute

Place fingertip as if to
assess a radial pulse.
Observe respiratory rate for
60 seconds. Count each rise
of the chest wall.

No States that the ability to
obtain accurate vital signs
measurements is critical
and that it is not a routine
procedure.

122

Mediterr Nurs Midwifery 2022;1(3):120-130
Elliott and Williamson Is Respiratory Rate Measurement Important?



Table 1
Reviewed Texts (continued)

Source
Normal Adult
Range

How Should Respiratory
Rate be Measured?

Is Importance of RR
Assessment Emphasised? Other Content

Lynn
(2019)

12-20 breaths
per minute

Whilst your fingers are
assessing the pulse, note
the rise and fall of the
patient’s chest. Count the
number of respirations for
30 seconds and multiply by
2. If the respirations are
abnormal, count for
1 minute.

No States the respiratory rate
assessment cab be
delegated to nursing
assistants but this decision
must be based on careful
analysis of the patient and
the staffmember’s
qualifications (p. 66).

12-20 breaths
per minute.

Place patient’s arm across
their abdomen or lower
chest or place you hand
directly over the patient’s
upper abdomen. Observe
one complete respiratory
cycle. Then look at
the second hand of your
watch and begin to count
the rate. If the rhythm is
regular, count for 30
seconds andmultiply by 2. If
the rhythm is irregular, rate
less than 12 or greater than
20, count for one minute.

Yes. ‘Respiratory rate is
a strong predictor of acute
illness and mortality’
(p. 288).

States the skill can be
delegated to assistive
personnel.

12-20 breaths
per minute

Time the rate for
a full minute if it is regular
and for 2 minutes or more if
it is irregular.

Yes. ‘Respiratory rate is
a vital indicator of
deterioration in a sick
person so it must be
accurately assessed and
recorded’ (p. 101). ‘It must
not be estimated because
inaccurate readings could
lead to inappropriate or late
intervention’ (Elliott, 2016).

Tachypnoea, bradypnoea
and apnoea constitute
medical emergencies
requiring immediate
intervention (p. 101).

Not stated Place your hand in contact
with the chest wall to feel
the rise and fall of the chest.
Count the number of
respirations for 30 seconds
and multiply by 2. Count for
1minute if thepatient has an
irregular respiratory rhythm
or respiratory difficulty. The
patient should not be aware
that the respiratory rate us
being evaluated (p. 66).

Yes. States ‘Accurate
assessment of the
respiratory status is very
important because it
provides information that…
could save a person’s life.
Conversely, failing to
recognise cues in
respiratory assessment
data could be deadly’ (p. 64)
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Table 1
Reviewed Texts (continued)

Source
Normal Adult
Range

How Should Respiratory
Rate be Measured?

Is Importance of RR
Assessment Emphasised? Other Content

12-20 breaths
per minute

After assessing the pulse,
observe the rise and fall of
the chest. Count breaths for
1 full minute. If respirations
are regular, count for 30
seconds and multiply by 2.

No States that the procedure
may be by delegated to
Unlicensed Assistive
Personnel.

12-20 breaths
per minute

Not described. Yes. States that altered
respiratory rate is
a significant indication of
patient deterioration
(p. 560).

States that too often nurses
estimate or guess aperson’s
respiratory rate.

12-18 breaths
per minute.

Hold the patient’s wrist as
though taking their pulse.
Observe the chest closely.
Count the number of
breaths over 1 minute by
watching the rise and fall of
the chest.

Yes. States ‘…abnormal
respiratory rates must
always be reported and
acted upon as they can be
an early sign of a patient’s
physiological deterioration’
(p. 32).

12-20 breaths
per minute

Count rate for 30 seconds
(thenmultiply by 2) unless it
is regular; then it should be
counted for 1 minute. Count
by watching movement of
the chest wall or by placing
a hand on the chest wall.

No

12-20 breaths
per minute

Place patient’s arm across
abdomen or lower chest or
place your hand directly
over patient’s upper
abdomen. Observe
complete respiratory cycle.
After observing a cycle, look
at second hand of watch
and begin to count rate. If
rhythm is regular, count
number of respirations for
30 seconds and multiply by
2. If rhythm is irregular,
count for 1 minute.

No States ‘The skill of counting
respirations can be
delegated to nursing
assistive personnel unless
the patient is considered
unstable’ (p. 87).
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Table 1
Reviewed Texts (continued)

Source
Normal Adult
Range

How Should Respiratory
Rate be Measured?

Is Importance of RR
Assessment Emphasised? Other Content

12-20 breaths
per minute.

Whilst your fingers are still
in place after counting the
pulse, observe the person’s
respirations. Note the rise
and fall of the chest. Using
a watch with a second hand,
count the number of
respirations for a minimum
of 30 seconds. Multiply the
number by 2. If the
respirations are abnormal,
count the respirations for at
least 1 minute. Note the
depth and rhythm of the
respirations.

Yes. States ‘Respiratory rate
abnormalities are important
predictors of deteriorating
patients and serious
events’(Ansell et al., 2014).

12-20 breaths
per minute

Place your hand on the
chest (palpating) or observe
the number of times the
chest or abdomen rises and
falls. If the respiratory
rhythm is regular, count the
rate for 30 seconds and
multiply by 2. If respirations
vary from normal, you
should count for 1 minute by
auscultation.

No States ‘For a new patient or
when you need to ensure
accuracy, you must count
for 60 seconds. In some
situation, for example for
a patient you know well, you
may count for only 30
seconds and multiply by 2’
(p. 441).

12-20 breaths
per minute

Look for away to distract the
patient. Count for 30
seconds by watching the
rise and fall of the chest and
multiply by 2. If the patient
is ill, count for 1 minute.

Yes. States a change in
respiratory rate may
indicate a change in
apatient’s condition (p. 361).

States: ‘Respirations are
measured each time a full
set of vital signs is taken’
(p. 361).

12-20 breaths
per minute
(p. 108). Also
states 12-24
breaths/minute
(p. 556)

Place your hand against the
person’s chest to feel the
chest movements with
breathing, or place the
person’s arm across the
chest and observe the chest
movements whilst
supposedly taking the
pulse. Count the rate for 30
seconds if the respirations
are regular, Count for 60
seconds if they are irregular.

No

12-20 breaths
per minute

Observe the chest rise and
fall or through auscultation.
Count the respirations
without the patient being
aware of it. Count for
a minimum of 30 seconds to
one minute.

Yes. ‘Respiratory rate
greater than 20 breaths/
minute is often one of the
first signs of deterioration’
(p. 442).

Emphasises that normal
value of vital signs can vary
greatly. States that the use
of innovative equipment
does not negate the
required skill competency
(p. 105).
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Table 1
Reviewed Texts (continued)

Source
Normal Adult
Range

How Should Respiratory
Rate be Measured?

Is Importance of RR
Assessment Emphasised? Other Content

12-18 breaths
per minute

Observe or feel the rising
and falling of the chest with
respiration. If respiration is
regular, count the number of
respiratory cycles in 1
full minute.

No but recommends
assessing vital signs during
every vital sign evaluation.

‘Although measuring vital
signs is usually part of
routine care, they provide
valuable information, and
their evaluation should not
be taken lightly’ (p. 330).
However describes the
delegation of respiratory
rate assessment to
Unlicensed Assistive
Personnel.

12-20 breaths
per minute

Whilst your fingers are still
in place after counting the
pulse, observe the person’s
respirations. Note the rise
and fall of the chest. Using
a watch with a second hand,
count the number of
respirations for a minimum
of 30 seconds. Multiply the
number by 2. If the
respirations are abnormal,
count the respirations for at
least 1 minute. Document
the rate on the observation
chart. Report any abnormal
findings.

No

12-20 breaths
per minute

Place the patient’s arm
across the abdomen or
chest. Observe one
complete respiratory cycle.
Using a watch with a second
hand, count the respirations
for 1 minute.

Yes. States ‘An individual’s
respiratory status is the first
observation that will
indicate a deterioration in
a person’s condition and
predict a serious adverse
event’ (p. 417).

Also states ‘If the rhythm is
regular, count number of
respirations in 30 seconds
and multiply by 2. If rhythm
is greater than 16
respirations per minute,
count for a full minute’
(p. 418).

12-18 breaths
per minute

Keep fingertips on the
patient’s pulse. Observe the
rise and fall of the chest. Can
also be counted by placing
the hand on the patient’s
chest or abdomen, or with
a stethoscope on the chest.
Count for 30 seconds and
multiply by 20 or for 1minute
or irregular.

Yes. States ‘observing
respiration closely is
necessary to detect signs of
interference with the
breathing process’ (p. 580).

States vital signs are
indicators of life-sustaining
functions (p. 572).

12-18 breaths
per minute
(p. 261). 12-20
breaths
per minute
(p. 281).

Place hand on chest or
observe chest rise and fall
and count respirations
preferably for 1 minute or for
30 seconds and multiply by
2.

States ‘the quality of
breathing is important
information and can give
early indications of
respiratory deterioration’
(p. 261).

States ‘…respiratory rate is
the most overlooked and
least recorded vital sign’
(p. 261).
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Do texts emphasise the important of respiratory rate
measurement?
Sixteen texts (55.2%) emphasised the clinical importance of
respiratory rate measurement. Examples included: respira-
tory rate is a strong predictor of acute illness and mortality
(Potter et al., 2019); respiratory rate is a vital indicator of
deterioration (Tollefson & Hillman, 2019); and a respiratory

rate greater than 20 breaths/minute is often one of the first
signs of deterioration (Bloomfield et al., 2017).

Discussion

This audit examined contemporary nursing textbooks to
appraise content regarding respiratory rate measurement

Table 1
Reviewed Texts (continued)

Source
Normal Adult
Range

How Should Respiratory
Rate be Measured?

Is Importance of RR
Assessment Emphasised? Other Content

Males 14-18
breaths
per minute.
Females 16-20
breaths
per minute.

Ensure the patient is
unaware of being watched.
If breathing is effortless,
count for a fractional portion
of 1 minute then multiply to
calculate the rate. Count for
a full minute if breathing is
effortless (p. 226).

No States ‘the respiratory rate
varies considerably in
healthy people’ (p. 206).

12-20 breaths
per minute

‘…Allow the patient to rest for
5 minutes before counting.
Count the patient’s
breathing for 1 full minute’
(p. 166).

Yes. ‘Rate is considered the
most useful sign in
determining clinical signs of
deterioration and is also
viewed as an antecedent to
an adverse event’ (p. 166).

Counting the rate for 30
seconds and multiplying by
two is not viewed as good
practice as the patient’s
respiratory rate can change
from one reading to the next
very quickly’ (p. 167).

12-20 breaths
per minute

Count the number of
breaths taken per minute

Yes. ‘…it has often been
a neglected vital sign
because its measurement
was not considered
important and not been
automated’ (p. 524)

‘It is one of the most
sensitive and specific
markers of…deterioration’
(p. 524)

Not stated Not stated Yes states ‘identifying and
responding to early signs of
respiratory compromise
reduces the risk of
respiratory failure’ (p. 76)

12-18 breaths
per minute

The rate should be counted
for 1 full minute to fully
assess both the rate and
rhythm (p. 625).

Yes. States than an increase
from the patient’s normal
respiratory rate by as little
as 3-5 breaths/minute is an
early and important sign of
respiratory distress.

States that patients with
a respiratory rate greater
than 24 breaths/minute
should have frequent
observations and be closely
monitored (p. 625).

12-20 breaths
per minute

Observe the rise and fall of
the chest as the patient
breathes. Count for 30
seconds and multiply by 2,
or count for 60 seconds if
respirations are irregular
(p. 188).

No Respiratory rates <8
breaths/minute or >40
breaths/minute should be
reported promptly (p. 189).
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and to determine if texts promote the importance of respira-
tory rate measurement. Textbooks should emphasise this
assessment as respiratory rate is considered the most use-
ful sign in determining clinical deterioration and is an ante-
cedent to adverse events (Moore & Cunningham, 2016).
Despite this, the audit found considerable variation in text-
book descriptions of respiratory rate assessment. Whilst
some differences are expected, the findings are a concern
and provide some insight into the clinical neglect of respira-
tory rate measurement pertaining to nurses’ knowledge.

Themajority of texts stated the normal adult respiratory rate
is either 12-18 or 12-20 breaths/minute. There are, however,
few studies to support this normal range (Kellett, 2017) and
none of the audited texts provided supporting evidence for
the ‘normal’ respiratory rate. In an observational study in six
tertiary referral hospitals in North America, respiratory rates
of 18 or 20 breaths/minute accounted for 72% of all record-
ings, but documented respiratory rates were higher than
those directly observed by independent researchers
(Semler et al., 2013).

Manyof the reviewed texts recommended that respiratory rate
be measured by counting the rate for 30 seconds and then
doubling the number. This, however, is not viewed as best
practice as the patient’s respiratory rate can change from
one reading to the next very quickly (Moore & Cunningham,
2016). In a study of 82 adult volunteers, counting the respira-
tory rate for shorter durations (eg 15 seconds) was found to
underestimate respiratory rates by an average of 2 breaths/
minute (A Hill et al., 2018). Although some texts said that if the
respiratory rate or pattern is irregular, the rate should be
counted for a fullminute, only nine texts stated the respiratory
rate should be routinely counted for one minute.

Just over half of the reviewed texts promoted the clinical
significance of respiratory rate measurement. This is
a concern and provides some insight into why respiratory
rate measurement is often neglected in clinical practice. In
a recent observational study in an 800 bed teaching hospi-
tal in Australia, vital signs assessment practices rarely ad-
hered to the policy-mandated full set of vital sign measures
(Cardona-Morrell et al., 2016). This is not surprising as re-
search has found that patient acuity, lack of time and lazi-
ness influences vital sign assessment practices (J. Hogan,
2006; Philip et al., 2013; Ansell et al., 2014).

One of the challenges to undergraduate students is the vast
amount of knowledge that must be remembered, understood
and applied in clinical practice. However, in a qualitative study
involving 10 RegisteredNursesworking in adult wards in three
hospitals in New Zealand, participants reported that the skills
of respiratory rate measurement were not clearly demon-
strated during their undergraduate studies (Ansell et al.,
2014). Similarly, a study involving 41 medical and nursing
staff on medical and surgical wards at one British hospital
found that a lack of training or knowledge was one of the
key reasons respiratory rate measurement was neglected in
clinical practice (Philip et al., 2013). Nurse educators should

ensure inclusion of relevant content in nursing curricula and
orientation curricula for new graduates (Lynn, 2018).

Nearly a decade ago, it was recommended that clinicians be
taught that respiratory rate is the most useful marker for
identifying patients at risk of adverse events and therefore
warrants frequent assessment and documentation
(Guinane et al., 2013). This message is still relevant, but the
varying content found by this audit suggests that textbooks
might not be a reliable resource for this important informa-
tion and the message is possibly overlooked.

Limitations

The results of this audit reflect a convenience sample of
current nursing textbooks globally available to students.
Whilst an attempt was made to audit as many current texts
as possible, the results may have differed if a larger sample
was obtained such as the inclusion of textbooks published
in other languages. However, no relevant texts were identi-
fied, which were not able to be included in the audit.

Respiratory rate is the most clinically important vital sign.
Despite this, research has found it is the most clinically ne-
glected vital sign. The reasons for this are not clear but incon-
sistencies in nursing textbooks might be one relevant factor.
Academics and nurse educators must be alert for limitations
of educational resources prescribed to student nurses.

Peer-review: Externally peer-reviewed.
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