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Abstract Objectives: This study aimed to identify the nursing diagnoses of adult patients undergoing therapeutic
hypothermia (TH) following cardiac arrest.

Methods: A prospective descriptive study design was used. Data were collected from the intensive care
units of four hospitals in Istanbul, Türkiye, between July 2020 and December 2021. The study sample
consisted of 50 adult patients who returned to spontaneous rhythm after cardiac arrest and subsequently
underwent TH. Data were collected using a researcher-developed “Therapeutic Hypothermia Follow-up
Form.”

Results: The mean age of the patients was 59.18 ± 15.64 years, and 82% (n=41) were male. The most
common causes of cardiac arrest were respiratory arrest (30%; n=15) and myocardial infarction (30%; n=15).
The most frequently identified nursing diagnoses included impaired swallowing, hypothermia, impaired
verbal communication, ineffective airway clearance, impaired gas exchange, decreased cardiac output,
and impaired skin integrity. Notably, pressure injuries were observed in 80% of the patients.

Conclusion: The findings suggest the need for the development of patient follow-up charts and nursing
care algorithms specific to TH practices. The use of such tools may enable the early identification and
prevention of potential nursing problems in this patient population.
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INTRODUCTION
The primary reason for mortality and morbidity

today is cardiovascular disease. Cardiac arrest occurs in
approximately 375,000 individuals annually in Europe and
over 500,000 individuals in the United States (1,2). Following
cardiopulmonary resuscitation (CPR), patients may experience
coma, severe cognitive impairment, and long-term disability,
which in turn impose significant psychological and financial
burdens on both families and society (3,4). Although survival
rates after cardiac arrest range from 5% to 35%, the mortality
rate associated with post-anoxic encephalopathy remains
alarmingly high, between 65% and 95% (5,6).

One of the most significant complications in patients
following CPR is the deterioration of the neurological status.
Therapeutic hypothermia (TH) protocols have been developed
to improve neurological outcomes in this patient population
(1). TH is a treatment modality designed to reduce and mitigate
neurological injury after cardiac arrest (7). It has been reported
that TH prevents brain injury by slowing cerebral metabolism
(8). Notably, a one-hour delay in initiating TH after CPR has
been shown to increase mortality by 20%, emphasising the
importance of early intervention (9). TH involves maintaining
body temperature between 32°C and 36°C for at least 24
hours to prevent neurological damage following CPR (10). The
European Resuscitation Council (ERC) and the American Heart
Association (AHA) recommend TH as a treatment strategy for
patients experiencing out-of-hospital cardiac arrest (1,8). The
2020 AHA Guidelines emphasise that, when TH is indicated
after CPR, multidisciplinary and systematic care can positively
influence both survival rates and neurological recovery (11,12).
Similarly, the 2021 guidelines of the ERC and the European
Society of Intensive Care Medicine (ESICM) state that TH
is beneficial for patients with shockable rhythms, as well
as for those with non-shockable rhythms, and recommend
its administration following successful resuscitation (10).
Complications can develop at any stage of TH. To prevent
these complications and improve patient survival, continuous
and careful monitoring is essential throughout the TH
process (13). Nurses play a critical role in managing the
complications that may arise in patients undergoing TH
(13,14). In addition to implementing the cooling protocols,
nurses are responsible for closely monitoring hemodynamic
parameters, managing mechanical ventilation, assessing
body temperature, evaluating sedation levels, and ensuring
continuous neurological monitoring during TH care (15–17).

There is limited research addressing nursing care practices
in the context of TH, with existing studies primarily
focusing on general nursing approaches. To date, no study
has comprehensively examined the specific components of

nursing care provided to patients undergoing TH. This study
aimed to identify the nursing care needs of adult patients
receiving TH after cardiac arrest. For this purpose, the Nursing
Model Based on Life Activities developed by Roper, Logan,
and Tierney was adopted as a framework for assessing and
organising patient care. This model encompasses key aspects
of daily living, including maintaining a safe environment,
communication, respiration, nutrition, elimination, personal
hygiene and dressing, temperature regulation, mobility,
work and leisure, sexuality, sleep, and end-of-life care
considerations (17,18). This study represents an important and
original contribution to the literature by offering a structured
approach to nursing care planning and protocol development
for adult patients undergoing TH, while also evaluating related
clinical outcomes.

METHODS

Study Design

This prospective descriptive study was conducted in the
intensive care units (ICUs) of four hospitals in Istanbul,
Türkiye, between July 2020 and December 2021

Research Question

What are the most frequently identified nursing diagnoses
in the patients undergoing TH?

Population and Sampling

The study population consisted of adult patients who
underwent TH following cardiac arrest. TH was administered
using a surface cooling method involving pads circulating cold
fluid. A simple random sampling method was employed for
sample selection.

Patients aged 18 years and older who achieved a return of
spontaneous circulation after cardiac arrest and responded
within ≤60 minutes of CPR were eligible for inclusion. The
exclusion criteria included patients who died during the TH
process, pregnant patients, those with terminal cancer, and
patients who discontinued TH before completing 48 hours.

Data were collected from the ICUs of four hospitals in
Istanbul, Türkiye, between July 2020 and December 2021.
A total of 57 patients were initially enrolled in the study.
However, 6 patients who died during TH and 1 patient
who discontinued treatment before 48 hours were excluded.
Consequently, the study was completed with 50 patients.

Data Collection Tools

Data were collected using the TH Assessment Form. The
data collection process began at the initiation (0th hour) of TH
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and continued until the 48th hour of treatment. All data were
collected by a single researcher, a clinical education nurse
with expertise in intensive care nursing. In this study, a single
TH device was used across the four participating hospitals. The
device was transferred between hospitals according to patient
availability, and the researcher collected data on-site at the
hospital where the device was in use.

Nursing Assessment Form for Therapeutic Hypothermia:
The TH Patient Assessment Form was developed based on
the literature (2,9,10) and informed by the Nursing Model
Based on Life Activities by Roper, Logan, and Tierney (18,19).
NANDA-International was used to establish the nursing
diagnoses and relevant factors included in the form (20).
The assessment form, which includes nursing diagnoses, was
created according to this model. To evaluate the effectiveness
and clarity of the form, feedback was obtained from 14 experts,
including one intensive care physician, three intensive care
nurses, and ten nursing academics. Based on their input, the
form was finalised.

During the TH process (0th to 48th hour), the patients were
assessed using this form, with current or potential nursing
diagnoses marked accordingly.

Ethical Statement

Ethical approval for the study was obtained from the
ethics committee (2020-13/9). Because the patients involved
in the study were unconscious, written and verbal consent was
obtained from their legal guardians. The study was conducted
in accordance with the principles of the Declaration of
Helsinki.

Data Analysis

SPSS 26 statistical software was used in the data analysis.
Descriptive statistics were used to assess the data and the
minimum, maximum, mean, standard deviation, frequency,
and percentage measurements were used.

RESULTS
The average age of the patients was 59.1 (±15.64) and 82%

(n=41) of them were male. Of the patients, 92% (n=46) had
chronic diseases. The most common chronic diseases were
heart failure (27.88%; n=29) and hypertension (25.96%; n=27).
The most frequently observed reasons of cardiac arrest were
respiratory arrest (30%; n=15) and myocardial infarction (30%;
n=15). While 62% (n=31) of the cardiac arrests occurred outside
the hospital, the mean CPR period was 19.54 min. (±14.79)
(Table 1).

Activity on maintaining safe environment activity; “Risk for
bleeding” nursing diagnosis in 72% (n=36) of the patients and

“Risk for infection” nursing diagnosis in 64% (n=32) of the
patients were detected.

In the communication activity; “Impaired verbal
communication” nursing diagnosis was detected in the
patients (Table 2).

In the respiratory activity; “Ineffective airway clearance” in
98% (n=49) of the patients and “Impaired gas exchange” in
94% (n=47) of the patients were observed; whereas, “Risk for
aspiration” was determined in all the patients.

In nutrition activity; “Impaired swallowing” nursing
diagnosis was detected in all the patients and “Risk for
unstable blood glucose level; hypoglycaemia” in 96% (n=48)
and “Risk for deficient fluid volume” in 74% (n=37) of the
patients were detected.

Table 1. Characteristics of patients undergoing therapeutic hypothermia (n=50)

Socio-demographic Characteristics
Min-Max
(Med.) Mean (±sd)

Age (years) 23-89 (62) 59.18 (±15.64)

Gender n %

Male 41 82

Female 9 18

Chronic Disease *

No 4 8

Yes 46 92

Heart Failure 29 27.88

Hypertension 27 25.96

Diabetes 20 19.23

Asthma/Chronic obstructive
pulmonary disease 11 10.58

Cancer 7 6.73

Kidney diseases 6 5.77

Cerebrovascular disease 4 3.85

Reason for Cardiac Arrest *

Respiratory arrest 15 30

Myocardial infarction 15 30

Heart failure 12 24

Hypoxia 3 6

Unknown 3 6

Electrolyte imbalance 2 4

Location of the Arrest

Out of Hospital 31 62

In Hospital 19 38

Min-Max
(Med.) Mean (±sd)

Duration of resuscitation/min 2-60 (15) dk
19.54 (±14.79)
dk

* multiple-choice question
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Table 2. Nursing diagnoses for patients' activity areas (n=50)

Nursing diagnoses for the activity areas n %

Maintaining a safe environment

Risk of bleeding 36 72

Risk of infection 32 64

Risk of physical trauma 24 48

Acute pain 8 16

Communication

Impaired verbal communication 50 100

Respiration

Risk of aspiration 50 100

Ineffective airway clearance 49 98

Impaired gas exchange 47 94

Nutrition

Impaired swallowing 50 100

Risk of unstable blood glucose level; hypoglycaemia 48 96

Risk of deficient fluid volume 37 74

Excess fluid volume 28 56

Risk of unstable blood glucose level; hyperglycaemia 16 32

Deficient fluid volume 8 16

Risk of electrolyte imbalance 4 8

Excretory

Risk of constipation 36 72

Risk of dysfunctional gastrointestinal motility 31 62

Dysfunctional gastrointestinal motility 17 34

Constipation 11 22

Diarrhoea 2 4

Motion

Decreased cardiac output 45 90

Ineffective peripheral tissue perfusion 42 84

Motion

Risk of ineffective gastrointestinal perfusion 41 82

Risk of pressure injury 10 20

Risk of ineffective peripheral tissue perfusion 8 16

Risk of decreased cardiac output 5 10

Risk of ineffective renal perfusion 5 10

Maintaining the Body Temperature

Hypothermia 50 100

Hyperthermia 1 2

Personal hygiene and clothing

Risk of impaired oral mucous membrane integrity 42 84

Impaired skin integrity 40 80

Risk of impaired skin integrity 10 20

Impaired oral mucous membrane integrity 8 16

In excretory activity; “Dysfunctional gastrointestinal
motility” nursing diagnosis was detected in 34% (n=17) of the
patients.

In the movement activity; “Decreased cardiac output”
nursing diagnosis in 90% (n=45) of the patients, “Ineffective
peripheral tissue perfusion” nursing diagnosis in 84% (n=42),
and “Risk for ineffective gastrointestinal perfusion” nursing
diagnosis in 82% (n=41) were determined.

Regarding maintaining the body temperature;
“Hypothermia” nursing diagnosis was determined in the
patients. In hygiene and clothing; “Impaired skin integrity”
nursing diagnosis was found in 80% (n=40) (Table 2).

In Table 3, the Braden score of the patients was 8.84
(±1.03) on average. Pressure injury occurred in 80% (n=40)
of the patients, 67.83% (n=78) were device related. The
most important devices causing pressure injuries were the
hypothermia device pad with a rate of 58.97% (n=46) and anti-
embolic socks with a rate of 15.38% (n=15.35).

In Table 4, the pressure injury sites of the patients were
coccyx in 21.7% (n=25), scapula in 19.1% (n=22), and abdomen in
11.3% (n=13), respectively. Of the pressure injuries, 90.4% were
classified as stage 1.

In Table 4, the pressure injury sites of the patients were
coccyx in 21.7% (n=25), scapula in 19.1% (n=22), and abdomen in

Table 3. Characteristics for patients' pressure injury (n=50)

Min-Max
(Med.) Mean (±sd)

Braden Score 7-11 (9) 8.84 (±1.03)

Characteristics of Pressure Injury n %

Pressure Injury

Yes 40 80

No 10 20

Device/Instrument-Related Pressure
Injury

Related 78 67.83

Not related 37 32.17

Total pressure ınjury 115 100

Related Devices

Hypothermia Device pad 46 58.97

Anti-embolic socks 12 15.38

Infusion Sets 5 6.41

Blood pressure sleeve 4 5.13

Intubation Tube Holder 3 3.85

Central Catheter 2 2.56

Fixing Tape 2 2.56

Intubation Tube 1 1.28
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Table 4. The patients’ distribution of pressure injury according to regions and stage

1st

Region

2nd

Region

3rd Region 4th Region 5th Region TotalPressure Injury According to
Regions

n (%) n (%) n (%) n (%) n (%) n (%)

Sacrum 12 (30) 9 (24.3) 4 (16.7) 0 (0) 0 (0) 25 (21.7)

Scapula 6 (15) 9 (24.3) 5 (20.8) 2 (18.2) 0 (0) 22 (19.1)

Abdomen 6 (15.0) 5 (13.5) 2 (8.3) 0 (0) 0 (0) 13 (11.3)

Front knee 2 (5) 4 (10.8) 2 (8.3) 2 (18.2) 0 (0) 10 (8.7)

Back of the knee 1 (2) 1 (2.7) 4 (16.7) 2 (18.2) 1 (33.3) 9 (7.8)

Trochanteric 0 (0) 3 (8.1) 2 (8.3) 2 (18.2) 0 (0) 7 (6.1)

Clavicle 5 (12.5) 0 (0) 1 (4.2) 0 (0) 0 (0) 6 (11.3)

Elbow 0 (0) 2 (5.4) 2 (8.3) 1 (9.1) 1(33.3) 6 (5.2)

Ear 2 (5) 2 (5.4) 0 (0) 0 (0) 0 (0) 4 (3.5)

Heel 0 (0) 1 (2.7) 0 (0) 1 (9.1) 1 (33.3) 3 (2.6)

Iliac Spurs 2 (5.05) 0 (0) 0 (0) 1 (9.1) 0 (0) 3 (2.6)

Head 1 (2.5) 1 (2.7) 0 (0) 0 (0) 0 (0) 2 (1.7)

Neck 2 (5) 0 (0) 0 (0) 0 (0) 0 (0) 2 (1.7)

Chin 1 (2.5) 0 (0) 1 (42) 0 (0) 0(0) 2 (5.2)

Nose 0 (0) 0 (0) 1 (4.2) 0 (0) 0 (0) 1 (0.9)

Stage

Stage 1 37 (92.5) 35(96.4) 18 (75) 11 (100) 3 (100) 104 (90.4)

Stage 2 3 (7.5) 2 (5.4) 6 (25) 0 (0) 0 (0) 11 (9.6)

Total 40 (100) 37 (100) 24 (100) 11 (100) 3 (100) 115 (100)

11.3% (n=13), respectively. Of the pressure injuries, 90.4% were
classified as stage 1.

DISCUSSION
In the study conducted with adult patients undergoing

TH after cardiac arrest, it was determined that most patients
were male, and their mean age was 59.1 years. Andersen et al.
(2019) reported that 58% of the patients with cardiac arrest
were male, with a mean age of 66 years (21). In a similar study,
it was noted that the age of the patients ranged from 48 to
54 years, and the majority were male (22, 23). These patient
characteristics are consistent with the existing literature.

Conditions such as coronary artery disease, hypertension,
diabetes, hyperlipidaemia, and genetics are recognised as
significant risk factors for the development of cardiac arrest
(24). The presence of multiple comorbidities further increases
the mortality risk (25). Cha et al. (2019) indicated that
diabetes and hypertension were the most common conditions
observed in patients undergoing TH after CPR (26). In this
study, the most common chronic diseases were heart failure,
hypertension, and diabetes. These conditions disrupt vascular
integrity and increase the risk of cardiac arrest in patients.

It is commonly stated that the primary cause of cardiac
arrest is cardiac-related, with respiratory failure being a

secondary cause (21, 22). In this study, it was found that 30%
of the patients experienced cardiac arrest due to respiratory
failure, while 30% experienced it due to myocardial infarction.

In this section, the care needs of the patients undergoing
TH were discussed in relation to the Nursing Model Based on
the Life Activities of Roper, Logan, and Tierney.

Activity on Maintaining Safe Environment: The most
frequently observed complications in patients undergoing
TH were pneumonia, infection, hypotension, haemorrhage,
electrolyte imbalances, arrhythmia, and instability in glucose
levels (27-29). A meta-analysis indicated that TH itself is
a risk factor for both pneumonia and sepsis in patients
undergoing TH after CPR (28). One study reported that
ventilator-associated pneumonia occurred in 31% of patients
undergoing TH after cardiac arrest (30). In the present study,
the "Risk for bleeding" nursing diagnosis was identified in
72% of the patients, and the "Risk for infection" nursing
diagnosis was found in 64% of the patients. These diagnoses
were established by considering the risks related to potential
complications during TH.

Sedatives used in the ICU are effective in calming patients
and reducing agitation; however, they do not relieve pain,
highlighting the need for thorough pain assessment (31, 32).
Sedation in ICU patients can inhibit effective pain assessment

CURARE–Journal of Nursing, (8): 33–40   37



Therapeutic Hypothermia After Cardiac Arrest | Özsoy Erat & Uslu, 2025

(33). In the current study, the "Acute pain" nursing diagnosis
was identified in some TH patients. The level of sedation
in these patients was found to influence the accuracy and
effectiveness of the pain assessment.

Communication Activity: The "Impaired verbal
communication" nursing diagnosis was identified in the
patients during the TH in this study. This diagnosis was
primarily attributed to the intubation and sedation of the
patients.

Respiration Activity: The "Risk for aspiration" nursing
diagnosis was observed in all the patients, while "Ineffective
airway clearance" and "Impaired gas exchange" were noted in
most patients. Hyperoxemia during TH intensifies neurological
damage and increases mortality (34). Therefore, it is
recommended to maintain oxygen saturation levels between
94% and 98% to mitigate these risks (35).

Nutrition activity: The "Impaired swallowing" nursing
diagnosis was identified in all patients, while the "Risk for
deficient fluid volume" and "Excess fluid volume" nursing
diagnoses were observed in more than half of the patients.
Zeiner et al. (2004) noted that renal function in patients
undergoing (TH) after CPR was reduced compared with that
in normothermic patients; however, this condition was fully
reversible (36).

During TH, hyperglycaemia can increase mortality,
while close metabolic control can reduce this risk (37).
Consequently, the "Risk for unstable blood glucose level;
hypoglycaemia" and "Risk for unstable blood glucose level;
hyperglycaemia" nursing diagnoses were identified in the
patients.

Excretory activity; Parenteral nutrition should be
considered for critically ill patients who are unable to
receive enteral feeding for more than 48 hours in the
ICU (38). Casaer et al. (2011) observed that patients who
began enteral nutrition early experienced fewer ICU-related
infections, shorter hospital stays, and a reduced incidence of
complications (39).

Constipation is more prevalent in patients with
unsuccessful enteral nutrition (40). Based on this information,
the nursing diagnoses of "Dysfunctional gastrointestinal
motility," "Risk for dysfunctional gastrointestinal motility,"
"Constipation," and "Risk for constipation" were identified in
the patients.

Movement activity: In this study, the nursing diagnosis of
"Decreased cardiac output" was identified in most patients.
Bradycardia is commonly observed during TH (35). It has been
noted that patients undergoing TH often require vasopressors,
and low blood pressure levels are associated with increased

mortality. It is recommended to ensure adequate organ
perfusion by supporting the need for vasopressor therapy (41).

The study faced limitations due to the patients’
unconscious and immobile state, the necessity of performing
critical procedures, the insertion of multiple medical devices,
and the patients’ sensitive and variable hemodynamic status.
As a result, the Braden Risk Score of the patients was found
to be under 12, indicating a high risk of pressure injuries. In
critically ill patients, the most common site for pressure injury
formation is the sacral region (42,43). Barakat et al. (2017)
reported that 68% of pressure injuries associated with device-
related occurred in the ICU (43). In a case report involving TH,
it was noted that the removal of the hydrogel cooling pads
led to skin peeling, which disrupted the skin integrity (44). In
the current study, pressure injuries were observed in nearly
all patients, primarily in the coccyx and scapular regions. More
than half of these pressure injuries were device-related, with
the most common culprits being the hypothermia device pads
and anti-embolic socks. Based on these findings, the nursing
diagnoses of "Ineffective peripheral tissue perfusion" and
"Risk of pressure injury" were assigned to the patients.

Maintaining body temperature: Shivering was identified
as a potential risk factor in the temperature management
process during TH (45,46). Badjatia et al. (46) observed
shivering in 39% of patients undergoing TH. During the
rewarming phase of TH, metabolism accelerates, oxygen
consumption increases, and hypotension can develop due to
vasodilation, making patient monitoring crucial at this stage
(35). In this study, "hypothermia" was identified as a nursing
diagnosis in all patients.

Personal hygiene and clothing: As all patients in the
study were intubated, the nursing diagnosis "Risk for impaired
oral mucous membrane integrity" was identified in most
patients. Needleman et al. (2012) highlighted that oral hygiene
deteriorates in patients receiving mechanical ventilation, and
emphasised the importance of nursing interventions in the
planning and practice of oral care (47).

Strengths and Limitations

This study has several notable strengths. The TH
assessment form was developed using a theoretical model,
allowing for a comprehensive, holistic evaluation of the
patients. Interdisciplinary expert opinions were incorporated
during the development of the form, enhancing its credibility
and validity. The patients were assessed over a 48-h period,
and all nursing problems were systematically recorded,
providing a detailed account of the nursing care required
during TH.
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However, there are also several limitations. First, the
sample size was limited to 50 adult patients from four
hospitals in Istanbul, which may restrict the generalizability
of the findings to other healthcare settings or populations.
Additionally, the study relied on a single follow-up form for
data collection, which may not have captured all dimensions
of nursing care comprehensively. The potential variations
in nursing interventions and institutional protocols across
different hospitals could have influenced the outcomes,
introducing variability in the care provided and potentially
affecting the results. Moreover, while the 48-h follow-up
provides valuable insight into the acute phase of TH,
further studies with longer follow-up periods could yield
more comprehensive data on the long-term care needs and
outcomes for these patients.

Conclusion
The most frequently identified nursing diagnoses in

this study were impaired swallowing, hypothermia, impaired
verbal communication, ineffective airway clearance, impaired
gas exchange, decreased cardiac output, and impaired skin
integrity. The most prevalent risk diagnoses included risk for
aspiration, risk for unstable blood glucose levels, risk for
ineffective gastrointestinal perfusion, and risk for impaired
oral mucous membrane integrity.

According to the results of the study, it is recommended
that assessment charts and care algorithms be developed
specifically for patients undergoing TH. Preventive nursing
interventions should be strategically planned by identifying
potential problems early in the care process. Additionally,
training programs focusing on the monitoring and
management of TH-related complications should be designed
for nurses to enhance their clinical competency. The results of
this study are significant, as it represents the first investigation
into the development of a nursing care protocol for patients
undergoing TH.

Future studies should consider including diverse patient
groups (e.g., head trauma patients, paediatric patients)
undergoing TH, comparing different cooling methods, and
conducting cohort studies to better understand the long-term
care needs of patients following the TH process.
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