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Abstract

Background: Comfort in patients receiving mechanical ventilation can be disturbed for many reasons. This condition may lead
to negative impacts due to unmet comfort needs in patients with mechanical ventilation. Kolcaba’s comfort theory described that
patients’ comfort may be enhanced, if the needs of comfort can be met in four contexts of comfort, including physical, psychospir-
itual, environmental, and sociocultural comfort. Therefore, there is a need to identify causative factors that may disturb comfort
during mechanical ventilation and intervention to promote comfort while receiving mechanical ventilation.
Objective: This study aimed at reviewing the literature concerning comfort in patients receiving mechanical ventilation.
Methods: A literature review was conducted by analyzing 42 scholarly papers from year 2002 to 2016. The data were searched
through Scopus, ProQuest, Elsevier/Science Direct, CINAHL, and PubMed based on PICO questions with keywords; ‘comfort’, ‘dis-
comfort’, ‘comfort need’ ‘patient’, ‘mechanical ventilation’, and ‘ventilator’. Relevant articles were appraised following the recom-
mendation of the Joanna briggs institute for evidence-based nursing.
Results: Overall, 116 articles were retrieved and 42 articles met the inclusion criteria. The results presented comfort needs of me-
chanically ventilated patients in physical, psychospiritual, environmental, and sociocultural contexts, and interventions to pro-
mote comfort during mechanical ventilation were divided to the following three categories, pharmacological interventions, nurs-
ing care interventions, and complementary and alternative interventions.
Conclusion and Recommendation: The knowledge from this literature review can be useful for nurses and other healthcare
providers to develop quality comfort care for patients dependent on mechanical ventilation.
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1. Background

Mechanical ventilation (MV) is one of the most com-
monly used treatment modalities to help patient recover
from respiratory failure or major surgery. Approximately
71% of critically ill patients receive MV treatment (1). Al-
though potentially life-saving, MV may create a discom-
fort experience in patients. Previous studies have esti-
mated that 54% of patients, who received MV, experienced
discomfort (2). Comfort during ventilation can be dis-
turbed for many reasons, such as pain, anxiety, environ-
mental noises, and loneliness (3, 4). If nurses and health-
care providers do not manage this condition effectively, it
could lead to feeling of panic, depression, agitation, and
delirium (5). These may result in unplanned extubation
(6).

According to the theory of comfort by Kolcaba (7), it
was described that patients may feel comfort if their needs
can be met in four context of comfort, namely 1, physical

comfort, which refers to the outcome of individual reac-
tion to an illness, whether it can be created by the stimulus
or not; 2, psychospiritual comfort, which relates to inter-
nal awareness including self-esteem, identity, sexuality, life
meaning, and one’s understood relationship to a higher
order or being; 3, environmental comfort, which is associ-
ated with the external surroundings and conditions of pa-
tients such as light, noise, heat, and safety; and 4, sociocul-
tural comfort, which refers to interpersonal, family, and so-
cietal relationships (7).

Malinowski and Stemler stated that comfort is an in-
herent component of basic human needs, and an outcome
in nursing care. The importance of comfort in nursing care
is part of the healing process and it is an essential element
of holistic care and culture care (8). Patients’ comfort may
increase, if the needs of comfort can be met by appropriate
interventions (9). Therefore, it is necessary to review and
synthesize the knowledge from existing evidence regard-
ing comfort needs and intervention to promote comfort in
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patients with MV.

2. Objectives

This article aimed at reviewing comfort of patients re-
ceiving mechanical ventilation, and to investigate inter-
ventions to promote comfort during mechanical ventila-
tion.

3. Methods

A literature review was conducted through electronic
databases, including Scopus, ProQuest, Elsevier/Science Di-
rect, CINAHL, and PubMed. Two guiding questions were
created based on the PICO format; patient population (P),
intervention or issue of interest (I), comparison interven-
tion or issue of interest (C), and outcome of interest (O) (Ta-
ble 1). The literature published in English language in year
2002 to 2016 was searched with keywords; ‘comfort’, ‘dis-
comfort’, ‘comfort need’, ‘patient’, ‘MV’, and ‘ventilator’. All
of these keywords were mixed in different combinations.

The inclusion criteria were articles that explored com-
fort need and interventions to promote comfort in pa-
tients with MV with no restriction to any study design. Of
the 116 articles retrieved, there were 42 relevant articles
that met the inclusion criteria as presented in the Table 2.
The critical appraisal and data extraction were done follow-
ing Joanna Briggs Institute for the level of evidence (10).

4. Results

4.1. Comfort Needs in Patients with MV

Comfort needs can be associated with causes of com-
fort change in mechanically ventilated patients during
their treatment. From the literature, some major causes
were identified that could influence or disturb comfort
needs in patients receiving mechanical ventilation that
can be categorized based on four contexts of comfort of
the Kolcaba’s theory of comfort (7), including physical, psy-
chospiritual, environmental, and sociocultural comfort
needs.

4.1.1. Physical Comfort Needs

Several causative factors that occurred during mechan-
ical ventilation can be associated with the destruction of
physical comfort needs. Evidences showed that patients
with MV often reported pain as a significant stress event
due to the presence of an endotracheal tube (ETT) in in-
tubation procedures (5, 11, 12). Pain was most correlated
with patients’ comfort (12). Pain is an important problem

and a common distressing symptom in patients with me-
chanical ventilation due to several causes, such as their un-
derlying health condition, catheter or endotracheal tube
insertion, or body restraint because patients are immo-
bile. Moreover, patients with mechanical ventilation also
experienced pain related to procedures performed by the
healthcare team, including medical examination, nursing
care, and transportation (11).

A study by Grap et al. (5) found that movement of ETT
increased discomfort even when the tube was well secured.
Moreover, the complications of ETT, including oral irrita-
tion, ulceration, fungal infection, hyper salivation, and tra-
cheal or laryngeal trauma indicated discomfort. The pres-
ence of the ETT for even four hours could damage a pa-
tient’s trachea (5).

The physiological response of pain is mostly adverse.
It may lead to unstable hemodynamic status, alteration of
the immune system, hyperglycemia, and increase of cate-
cholamine, cortisol, and antidiuretic hormones. In addi-
tion, pain has an impact on psychosocial effects, such as
anxiety, depression, delirium, and disorientation (1).

Thirst and dry mouth were also reported as commonly
experienced sources of physical discomfort (13, 14). Land-
strom et al. (13) mentioned that the feeling of thirst among
patients with MV could be attributed to several conditions,
such as dehydration, electrolyte disturbance and the use of
various medicines. Sometime after discharge, patients re-
call stressful memories of experiencing thirst. Tombes and
Galluci (14) reported that 35% of patients with ventilator
treatment complained about a dry mouth and thirst, and
they felt suffering during their treatment. Furthermore,
the use of an endotracheal tube and tape, mouth props and
suctioning devices increased the risk of oral lesions devel-
oping in ventilated patients and became a source of irrita-
tion (15).

Another disturbing factor of physical comfort needs
can be related to the accumulation of sputum resulting
from the presence of the artificial airway. The presence of
intubated MV may decrease patient’s ability to cough and
lead to an increase of secretion formation in the lower tra-
cheobronchial tree (3). This condition also increases risk
for an obstructed airway, atelectasis, pneumonia, and in-
fection (3).

4.1.2. Psychospiritual Comfort Needs

Psychological distress was related to anxiety as the ma-
jor disturbing factor (16). Based on the concept of the com-
fort theory, the experience of anxiety can be classified as a
psychospiritual detractor from comfort (17). Patients with
MV often have adverse experiences due to anxiety, such as
the constriction of arteries and airways in the lungs (18).
Moreover, changes in vital signs, including the elevation of
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Table 1. Clinical Questions Based on the PICO Format

Question Type Definition Format

Comfort To investigate comfort of patients with mechanical ventilation P, Patients with mechanical ventilation; I, Patients’ comfort; C, -; O,
Factors related unmet comfort

Intervention To determine the best intervention to promote comfort in patients with
mechanical ventilation

P, Patients with mechanical ventilation; I, Comfort care in MV patients;
C, Hospital setting; O, Effective intervention to promote comfort

Table 2. Summary of Search Results from Databases

Database Keywords Numbers of Research Numbers of Relevant Research

Scopus Comfort and mechanical ventilation 28 8

Elsevier/Science Direct Comfort and ventilator 24 12

ProQuest Comfort need and ventilator 14 2

CINAHL Discomfort and mechanical ventilation 32 8

PubMed Patients comfort and ventilator 18 11

heart rate, blood pressure, and respiratory rate may be as-
sociated with the experience of anxiety in patients with MV
(19, 20).

The incidence of anxiety is described by patients as a
subjective experience of apprehension or tension imposed
by the expectation of danger or distress, necessitating the
need for special action (Kelly, 1980 as cited in Chlan, et al.,
2013). In general, anxiety can be described as an emotional
state involving subjective feelings of tension, apprehen-
sion, nervousness, and worry (21). Anxiety can also be de-
fined as a feeling of dread, fear, and/or lack of control as
a normal or protective response to a perceived threat of
hemostasis. Therefore, nurses need to identify anxiety in
patients with MV and decide what can be done to relieve
it (18). Prevention of anxiety essentially involves an aware-
ness of life stresses and the ability to cope with them (22). If
anxiety occurs, there are various interventions for decreas-
ing anxiety, such as relaxing music therapy (21, 23).

Psychospiritual comfort in patients with MV can be dis-
turbed due to the alteration of communication. Inability
to communicate verbally while being mechanically venti-
lated is a source of great stress for patients with MV (24, 25).
They also reported feelings of vulnerability and powerless-
ness during their treatment because they were unable to
communicate effectively (26).

Nilsen et al. (27) reported that patients, who required
intubation in MV resulted in a loss of voice and a conse-
quent complex of communication needs. Similarly, Nel-
son (28) found that 90% of patients with ventilation sup-
port reported that their highest level of discomfort was
due to difficulty in communication during MV. Communi-
cation difficulties or inability to speak may create and lead
to psycho-emotional distress symptoms, which are the ten-
dency towards depression, anxiety, frustration, fear and

anger, panic, sleep disorders, decreased self-esteem, and
loss of control (29). Because of the fact that it is always dif-
ficult for patients to communicate with the nurse or med-
ical staff, patients’ need or complaints cannot be handled
correctly by the nurse and medical staff (30).

4.1.3. Environmental Comfort Needs

Most patients with MV are admitted to an intensive
care unit (ICU). Here, patients were exposed to several dis-
tractions at ICUs, such as being connected to various de-
vices, a noisy environment, unsettling alarms, uncomfort-
able lighting, and smell. These environments lead to de-
creased level of comfort (3, 26, 31). Review of studies by
Kamdar et al. (32) reported that ICU noises were identified
as significant disruptors of environmental comfort for pa-
tients and included staff conversations, alarms, overhead
pagers, telephones, and televisions.

Moreover, patient care activities, including patient
assessments, vital sign monitoring, equipment adjust-
ment, medication administration, phlebotomy, radio-
graphs, wound care, transportation, and bathing were also
disruptors of environmental comfort as well as ICU light
levels, which play a vital role in the synchronization of the
cardiac rhythm of the patients (33).

The detractor of environmental comfort could result in
the incidence of sleep disorders among patients with MV
(26, 31-33). Sleep has been shown to be therapeutic on pa-
tients’ healing and recovery. It has a positive influence on
patient blood pressure, the experience of pain, and emo-
tional wellbeing (31). Matthews (33) reported that sleep dis-
order were documented in 39% of patients involved, possi-
bly indicating an increased discomfort during MV.
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4.1.4. Sociocultural Comfort Needs

The context of sociocultural comfort needs of patients
on MV has been integrated with family and social support.
Lombardo et al. (4) found that family participation in care
activities was almost always planned in patients with MV,
with the consideration that family participation could be
very useful or essential to the patient’s well-being. Thus,
restricting visits from loved ones is also a source of patient
discomfort. These conditions can make patients feel lonely
during their treatment (4, 24).

4.2. Intervention to Promote Comfort During MV

Many studies have been conducted to promote com-
fort during MV as shown in Table 3. Based on reviewed lit-
erature from research studies and some clinical practices
or guidelines of discomfort management in patients with
mechanical ventilation, interventions to promote comfort
during mechanical ventilation can be classified as pharma-
cological interventions, nursing care interventions, and
complementary and alternative interventions.

4.2.1. Pharmacological Interventions

Five studies reported that pharmacological interven-
tions can be addressed to promote comfort during receiv-
ing mechanical ventilation. The use of analgesics and seda-
tive therapy have become the standard of care at the ICU to
relieve discomfort and improve patient tolerance to MV in
a humane manner (6, 26). Analgesics combined with ad-
equate sedation has been shown to increase patient com-
fort and reduce stress response as well as the duration of
MV and ICU length of stay (34). Another two studies also
reported that analgesic and sedation therapy significantly
reduced discomfort in patients with MV (4, 35). In contrast,
the use of sedative and analgesics did not significantly pro-
tect patients with complex-mixed discomfort (45).

Moreover, a study by Grap et al. was conducted to
describe the relationship between physiological sedation
stability and comfort during a 24-hour period in patients
receiving mechanical ventilation. The researchers found
that most patients (42%) spent the majority of their time
in deep sedation. Patients with less movement were asso-
ciated with greater levels of sedation, even though all pa-
tients spent the vast majority of their time with no arm
movement or leg movement (6).

4.2.2. Nursing Care Intervention

Following patient assessment and safety checks, con-
sideration of nursing care interventions to promote pa-
tient comfort and well-being needs to be addressed (26).
The management of nursing care of patients with MV was
challenged on some levels, such as involving highly techni-
cal skills, and requiring advanced knowledge on invasive

monitoring (36). Effective nursing care that can promote
comfort and reduce discomfort during ventilator treat-
ment includes positioning, mouth care, and management
of stressors, such as ineffective communication, sleep dis-
turbance, and isolation (26). Nurses deliver high quality
care by using relevant technologies and psychosocial care
measures (34). Based on these evidences, the authors high-
lighted four nursing interventions that could be applied to
promote comfort in patients receiving mechanical ventila-
tion as described below:

4.2.2.1. Positioning

Positioning in patients with MV can improve patient
comfort and also address physiological aims of optimiz-
ing oxygen transport and reducing the level of myocardial
workload (26). Two studies reported that positioning can
promote comfort during MV (37, 38). Thomas et al. (37)
suggested that lateral positioning in MV patients with sta-
ble hemodynamics may increase comfort and reduce the
incidence of ventilation acquired pneumonia (VAP). Simi-
larly, Bonten reported that semi-recumbent positioning of
a ventilated patient with the head of the bed elevated from
30 to 45 degrees significantly improved oxygenation and
ventilation and also reduced VAP in patients with MV. The
improvement of oxygenation and ventilation may influ-
ence the reduction of discomfort and promotion of com-
fort in patients with MV (38).

4.2.2.2. Suctioning

Endotracheal suctioning is a component of bronchial
hygiene therapy in MV and involves mechanical aspiration
of pulmonary secretions from a patient with an artificial
airway in place (26). In patients with MV, who are unable to
mobilize their secretions, there may be a need to suction
secretions from the oropharynx and/or trachea in order to
maintain airway clearance (5). Jones stated that suction-
ing may increase patient comfort during ventilator treat-
ment. This may be done through an endotracheal tube, tra-
cheostomy tube or through the nose or mouth into the tra-
chea. Although each procedure is slightly different, indica-
tions, supplies, procedures, and risks are similar (15).

4.2.2.3. Mouth Care

Evidence-based practice by O’Reilly (40) showed that
good oral care is required to avoid possible complications,
such as nosocomial infections, and to promote both phys-
ical and psychological comfort in patients with MV. Sim-
ilarly, a study by Grap and Munro found that frequent
mouth care has been reported to significantly increase pa-
tient comfort and suggested performing mouth care every
two to four hours to improve oral hygiene (6).
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Table 3. Interventions to Promote Comfort During MV

Authors Pharmacological
Interventions

Nursing Care Interventions Complementary
Interventions

Positioning Suctioning Mouth Care Effective
Communication

Urden, 2006 (34)
√

Ma et al., 2010 (35)
√

Grap et al., 2012 (6)
√

Couchman et al., 2007
(36)

√ √ √

Coyer, et al., 2007 (26)
√ √ √ √ √ √

Thomas et al., 2007 (37)

Bonten, 2003 (38)
√

Jones et al., 2004 (15)
√

Martensson, 2002 (39)
√ √ √ √ √ √

O’Reilly, 2003 (40)
√

Grap et al., 2002 (5)
√

Tracy, 2011 (41)
√

Grossbach, 2011 (24)
√

Otuzoglu, 2014 (42)
√

Martensson, 2002 (39)
√

Chlan, 2013 (16)
√

Almerud et al., 2003 (43)
√

Han et al., 2010 (44)
√

Han et al., 2010 (44)
√

Besel, 2006 (23)
√

4.2.2.4. Effective Communication

Tracy and Chlan (41) mentioned that nurses commonly
use positive body language, friendly facial expression, eye
contact and touching to reduce patient distress during MV
treatment. Two studies of communication methods de-
scribed non-vocal communication techniques, including
gesture and mimics, lip-reading, eye contact, and touch-
ing to communicate with the patients with MV (27, 42).
Similarly, Martensson and Fridlund (39) mentioned that
another option, which can be used as a communication
method in patients with MV is pen and paper. This method
is always a great strategy for the nurse and patient to be
able to communicate with each other.

However, most of the strategies used augmentative
and alternative communication (AAC) strategy during MV
treatment. The American speech language hearing asso-
ciation defines augmentative and alternative communica-
tion as any method used as a means of communication
when oral speech cannot be achieved (24).

The context of AAC strategies includes all forms of

communication that are used to express thoughts, needs,
wants, and ideas when an individual has a communication
barrier that inhibits the potential to meet patients’ need
of daily communication through natural communication
(46). These strategies can be categorized in three parts: no
technology strategies, such as gesture, facial expression,
and head nods; low technology strategies including draw-
ing, writing, and point to alphabet board; and high tech-
nology strategies that use communication devices, such
as scan-spell, electrolarynx, supertalker, TechSpeak, E-Talk,
etc. (24, 39, 47).

4.2.3. Complementary and Alternative Interventions

Complementary and alternative therapy has been used
to promote comfort in patients with MV, such as relax-
ation massage, therapeutic touch and emphatic physical
contacts (48), and music therapy (23, 49). Complementary
therapies might be an important alternative or adjunct to
pharmacological intervention to treat symptoms of dis-
comfort in patients with MV (41).
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Music therapy was commonly used in nursing practice
as an effective intervention and an integral part of the plan
for patient care (50). As a non-pharmacologic intervention,
music has been used to relieve pain and anxiety and also to
promote comfort in patients with MV (16, 23, 43, 44). The
effect of music can influence emotions through pitch and
rhythmic vibrations that have effects within the limbic sys-
tem, where it can produce pleasant memories to sensory
stimuli (44).

5. Conclusion

It can be concluded that comfort needs can be associ-
ated with physical, psychospirirtual, sociocultural, or envi-
ronmental detractor from comfort during MV treatment.
Interventions to promote comfort include pharmacologi-
cal, nursing care, and complementary interventions that
can be addressed to prevent the negative impacts of de-
creased comfort and promote comfort during MV. Nurses
and other healthcare providers can use the knowledge of
this literature review as guidance to develop a quality com-
fort care for patients receiving MV based on comfort needs.

Acknowledgments

The authors thank Thailand’s education hub for the
southern region of ASEAN countries (TEH-AC) scholarship
through prince of Songkla University, Thailand, for a schol-
arship award supporting this study.

References

1. Stites M. Observational pain scales in critically ill adults. Crit Care
Nurse. 2013;33(3):68–78. doi: 10.4037/ccn2013804. [PubMed: 23727853].

2. Nelson JE, Meier DE, Oei EJ, Nierman DM, Senzel RS, Manfredi PL, et
al. Self-reported symptom experience of critically ill cancer patients
receiving intensive care. Crit Care Med. 2001;29(2):277–82. [PubMed:
11246306].

3. Wang Y, Li H, Zou H, Li Y. Analysis of Complaints from Patients
During Mechanical Ventilation After Cardiac Surgery: A Retro-
spective Study. J Cardiothorac Vasc Anesth. 2015;29(4):990–4. doi:
10.1053/j.jvca.2015.01.036. [PubMed: 25939965].

4. Lombardo V, Vinatier I, Baillot ML, Franja V, Bourgeon-Ghittori I,
Dray S, et al. How caregivers view patient comfort and what they
do to improve it: a French survey. Ann Intensive Care. 2013;3(1):19.
doi: 10.1186/2110-5820-3-19. [PubMed: 23815804]. [PubMed Central:
PMC3700816].

5. Grap MJ, Blecha T, Munro C. A description of patients’ report of en-
dotracheal tube discomfort. Intensive Crit Care Nurs. 2002;18(4):244–9.
doi: 10.1016/S0964339702000654. [PubMed: 12470014].

6. Grap MJ, Munro CL, Wetzel PA, Best AM, Ketchum JM, Hamilton VA,
et al. Sedation in adults receiving mechanical ventilation: physio-
logical and comfort outcomes. Am J Crit Care. 2012;21(3):e53–63. quiz
e64. doi: 10.4037/ajcc2012301. [PubMed: 22549581]. [PubMed Central:
PMC3703630].

7. Kolcaba K. Comfort Theory & Practice: A Vision For Holistic Health Care
and Research. New York: Springer Publishing Company, Inc; 2003.

8. Malinowski A, Stamler LL. Comfort: exploration of the concept in
nursing. J Adv Nurs. 2002;39(6):599–606. [PubMed: 12207758].

9. Masters K. Nursing theories: A framework for professional practice.
United States of America: Jones & Bartlett Learning; 2015.

10. Joanna- Briggs I. Joanna Briggs Institute. 2014. Available from:
http://joannabriggs.org/jbi-approach.html#tabbed-nav=Levels-
of-Evidence.

11. Clukey L, Weyant RA, Roberts M, Henderson A. Discovery of un-
expected pain in intubated and sedated patients. Am J Crit Care.
2014;23(3):216–20. doi: 10.4037/ajcc2014943. [PubMed: 24786809].

12. Samuelson KA. Adult intensive care patients’ perception of endo-
tracheal tube-related discomforts: a prospective evaluation. Heart
Lung. 2011;40(1):49–55. doi: 10.1016/j.hrtlng.2009.12.009. [PubMed:
20561863].

13. Landstrom M, Rehn IM, Frisman GH. Perceptions of registered and en-
rolled nurses on thirst in mechanically ventilated adult patients in in-
tensive care units-a phenomenographic study. Intensive Crit Care Nurs.
2009;25(3):133–9. doi: 10.1016/j.iccn.2009.03.001. [PubMed: 19394226].

14. Tombes MB, Gallucci B. The effects of hydrogen peroxide rinses on the
normal oral mucosa. Nurs Res. 1993;42(6):332–7. [PubMed: 8247815].

15. Jones H, Newton JT, Bower EJ. A survey of the oral care practices of
intensive care nurses. Intensive Crit Care Nurs. 2004;20(2):69–76. doi:
10.1016/j.iccn.2004.01.004. [PubMed: 15072774].

16. Chlan LL, Weinert CR, Heiderscheit A, Tracy MF, Skaar DJ, Guttormson
JL, et al. Effects of patient-directed music intervention on anxiety and
sedative exposure in critically ill patients receiving mechanical ven-
tilatory support: a randomized clinical trial. JAMA. 2013;309(22):2335–
44. doi: 10.1001/jama.2013.5670. [PubMed: 23689789]. [PubMed Cen-
tral: PMC3683448].

17. Wilson L, Kolcaba K. Practical application of comfort theory in the
perianesthesia setting. J Perianesth Nurs. 2004;19(3):164–73. quiz 171-3.
doi: 10.1016/j.jopan.2004.03.006. [PubMed: 15195275].

18. Tate JA, Devito Dabbs A, Hoffman LA, Milbrandt E, Happ MB. Anxiety
and agitation in mechanically ventilated patients. Qual Health Res.
2012;22(2):157–73. doi: 10.1177/1049732311421616. [PubMed: 21908706].
[PubMed Central: PMC3598123].

19. Campbell GB, Happ MB. Symptom identification in the chron-
ically critically ill. AACN Adv Crit Care. 2010;21(1):64–79. doi:
10.1097/NCI.0b013e3181c932a8. [PubMed: 20118706]. [PubMed Central:
PMC2958710].

20. Chop WC, Chang DW. Monitoring in mechanical ventilation. In:
Chang DW , editor. Clinical application of mechanical ventilation. 4th ed.
New York: Delmar Cengage Learning; 2014. p. 241–58.
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