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Chapter

Physical and Cognitive Therapy 
(PCT) in Critically Ill Patient
Heru Suwardianto

Abstract

The condition of Critically ill patients in the Intensive Care Unit (ICU) can 
make heavier impairment physical and cognitive functions. The research objec-
tive is to prove that physical-cognitive therapy affects towards increasing physical 
and cognitive functions to Critically ill patients in ICU. The research design was a 
Randomized Controlled Trials (RCTs). The samples were Critically ill patients in 
the ICU of Kediri Baptist Hospital as many as 64 Critically ill patients according 
to inclusion and exclusion criteria. The research has got ethical clearance from 
the Committee Ethics Medical Faculty of Diponegoro University. The research 
instrument used Physical Function ICU Test (PFIT) Indonesian Version and 
Mini-Mental State Examination (MMSE) Indonesian Version. The differential test 
used Independent t-test on physical function and Mann-Whitney test on cognitive 
function towards the intervention group and control group. The results showed 
that physical-cognitive therapy significantly affected increasing physical function 
(P < 0.001) with a mean increase of 3.2 points and cognitive function (P < 0.001) 
with a mean increase of 7.3 points. The difference test of influence between the 
intervention group and the control group was done by testing the posttest data on 
physical function (P < 0.001) and cognitive function (P < 0.001) in both groups. 
Effect size >0.8 (Physical Function: 3.2; Cognitive Function: 1.9). In conclusion, 
there was affecting physical-cognitive therapy towards increasing physical and 
cognitive functions to Critically ill patients in ICU.

Keywords: critically ill patient, intensive care unit, physical-cognitive therapy, 
physical function, mental stage

1. Introduction

1.1 Background

Critically ill patients with impaired physical function have a picture of the 
weakness of muscle quadriceps femoris, decreased strength, and decrease in daily 
activities. Critically ill patients will experience mechanical unloading and decreased 
neuromuscular activity. Patients critical during Intensive Care Unit (ICU) will lose 
20% of muscle volume, and 70% of protein for 1 week are admitted to ICU. The 
study also found 476.862 patients (60% -80% of the total Critically ill patients in 
ICU with 30% of them unable to return to work (nonproductive) due to loss of 
muscle strength of 1% -2% each day after patient out of ICU [1–13]. Critically ill 
patients with decreased physical and cognitive functioning are caused by various 
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treatment measures and the accompanying illness. Patients with physical and 
cognitive impairment were caused by a history of using a mechanical ventilator 
(33%), infection or sepsis (50%), patients receiving treatment 2 days up to >1 week 
in ICU (> 50%), delirium and critical illness or sepsis (70%), coronary heart 
disease (CHD) (36.6%), Unstable Angina (UA) (41.5%), Hypertension (19.5%), 
Supraventricular Tachycardia (SVT) (2.4%) [1, 2, 14, 15]. The main causal factors 
causing it are long-term care (≥2 days) and minimal mobilization. Other caus-
ative factors include previous medical history (health status and previous disease 
history), acute illness, critical illness (delirium, hypoxia, hypotension, glucose 
dysregulation, respiratory failure, shock, Congestive Heart Failure (CHF), sepsis 
and others), severity diseases, inflammation, loss of muscle strength, sedation, 
and anxiety levels (communication dissatisfaction, sleep disturbances) [4, 7, 9, 
16, 17]. The critically ill patient decline in physical and cognitive functioning if not 
promptly prevented during ICU treatment may have an impact on increasing health 
problems when treated in the ICU and when out of the ICU. Critically ill patients 
with reduced physical and cognitive functioning if not promptly prevented during 
ICU may have the effect of aggravating and weakening the function of other organs.

Critical illness is associate with impaired brain function like cognitive impair-
ment and mental health [9]. Brain function will reduce and patients in ICU will 
be Delirium. Neurotransmitters involved in delirium. There are a number of 
neurotransmitters believed to be involved in the pathogenesis of delirium, includ-
ing acetylcholine, serotonin, dopamine, and gamma-aminobutyric acid (GABA) 
[18]. Peripheral inflammation (due to infection, surgery, or trauma) can induce 
brain parenchyma cells to release inflammatory cytokines. As a result, neurons and 
synapses dysfunction. In delirium patients, elevated levels of C-Reactive Protein 
(CRP), Interleukin-6 (IL-6), Tumor Necrois Factor alpha (TNF-α), Interleukin 1 
Reseptor Antagonist (IL − 1RA), Interleukin-10 (IL-10), and Interleukin-8 (IL-8) 
were found. Critically ill patients may experience hemodynamic disturbances, 
blood pressure, heart rate, and other heart and brain conditions. This can worsen 
the critical condition of the patient while in the ICU.

Critically ill patients with decreased physical function were a condition that 
often arose. Which is characterized by a decrease in muscle and functional function 
[19]. Critically ill patients with decreased function can experience muscle atrophy 
which is caused by many factors, including inflammatory processes and responses, 
immobilization, nutritional deficiencies, administration of corticosteroids, and so 
on. Critically ill patients with impaired physical function have a picture of weakness 
in the musculus quadriceps femoris, decreased strength, and decreased in carrying 
out daily activities. Critically ill patients will experience mechanical unloading and 
decreased activity neuromuscular. Critically ill patients who experience decreased 
activity neuromuscular at a later stage experience stimulation of a complex adap-
tation response by producing a mechanism process protein synthesis, increased 
protein degradation, and increased apoptosis of muscle cells which are major 
contributors to muscle atrophy, decreased or lost muscle strength in patients.

Critically ill patients with decreased cognitive function can be described as a 
decrease in memory function and brain function, attention, executive function, 
mental processing speed visuospatial ability. Critically ill patients with decreased 
cognitive function are caused by a lack of knowledge about ICU care, ICU delirium, 
sedation, sleep disturbances, and hypoxia [3]. Critically ill patients with decreased 
cognitive function are associated with decreased brain oxidative metabolism that 
causes changes in regional neurotransmitters in the brain. Prefrontal and subcorti-
cal or there is a decrease in cholinergic and increased dopaminergic activity when 
the levels of serotonin and levels of GABA (Gamma-Aminobutyric Acid) are signifi-
cant. The results of the study found that patients with decreased cognitive function 
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occurred in 24% -34% of critically ill patients and were similar to the symptoms of 
traumatic brain injury (34%) and patients were similar to Alzheimer’s disease and 
delirium (24%) [3–6, 8–11]. Decreased physical function can have an impact on 
weakness in other functions and reduce the quality of life of Critically ill patients.

Critically ill patients with decreased physical and cognitive function caused 
by various treatment measures and also the accompanying diseases. Critically 
ill patients with decreased physical and cognitive function due to a history of 
using mechanical ventilators (33%), infection or sepsis (50%), patients receiving 
2 days to >1 week in ICU (> 50%), delirium and various critical illnesses or sepsis 
(70%), coronary heart disease (CHD) (36.6%), Unstable Angina (UA) (41.5%), 
Hypertension (19.5%), Supraventricular Tachycardia (SVT) (2,4%) [2, 14, 20, 
21]. The main contributing factors that cause it are prolonged care (≥2 days) and 
minimal mobilization. Other contributing factors are previous medical history 
(health status and previous medical history), acute illness, critical illness (delirium, 
hypoxia, hypotension, glucose dysregulation, respiratory failure, shock, CHF 
(Congestive Heart Failure), sepsis. and others), disease severity, inflammation, loss 
of muscle strength, sedation, and anxiety levels (communication dissatisfaction, 
sleep disturbances) [4, 5, 22, 23]. Critically ill patients with decreased physical and 
cognitive function if not immediately prevented during ICU treatment can have an 
impact on increasing health problems while being admitted to the ICU and when 
leaving the ICU.

Critically ill patients with physical and cognitive decline if not prevented 
immediately while in the ICU, it can have an impact in the form of worsening and 
weakening the function of other organs [24]. Critically ill patients with decreased 
physical and cognitive function can have an impact on prolonged treatment time, 
decreased cognitive function, physical function (organs, muscle contractility, 
functional capacity and pain, vitality, fatigue) that persist, and worsening mental 
health (anxiety), emotional response, depression, reflection, loneliness, disability 
doing activities and using instruments in everyday life [4, 9, 23, 25–27]. Critically ill 
patients with the phenomenon of decreased physical and cognitive function based 
on the accompanying impact indicate the need for strategi preventive interventions 
while the patient is in the ICU. Function improvement in critically ill patients in the 
ICU increases with interventions given to each problem patient in the ICU and post 
ICU [3, 10, 20, 26, 28, 29].

1.2 Critical patient health problems

Problems of Critically ill Patients in the ICU is a health problem in the form of 
physical to psychological disorders that often appear and persist for a long time 
in patients who are through critical conditions in the ICU or when the patient is 
discharged from the ICU. The problem can be described as a collection of symptoms 
or an acute condition worsening the status of weakness in physical, cognitive, or 
mental health functions in the form of anxiety (physical, cognitive, and mental 
health) during critical illness. is a collection of symptoms from the patient’s experi-
ence after the patient survives or is out of a critical period and/or at least ≥2 days in 
the ICU [4, 30, 31]. Problems during treatment in the ICU can be concluded in the 
form of a collection of symptoms shown in patients who have successfully passed 
critical conditions. From ICU and 3 symptoms or areas of damage shown, namely 
physical function impairment, cognitive impairment in the form of impaired 
orientation, registration, attention, calculation and language, and mental health 
impairment.

Causes of various patient problems while being treated until the patient is dis-
charged from the ICU are Critically ill patients who have successfully passed their 
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critical condition, being treated in the ICU ≥2 days with experiences that respond 
to patients [4]. A collection of symptoms of problems in the ICU can appear until 
the patient out of the ICU and the patient after being discharged from the hospital. 
Other causes include Critically ill patients who are treated in the ICU for a mini-
mum period of 2 days with minimal mobilization, acute disease conditions, sepsis, 
and delirium. The impact is increasing the length of treatment time, mental health 
damage in the form of anxiety, physical function, and cognitive function [4, 10]. 
Critically ill patients with prolonged immobilization have an impact on physical 
function during the patient’s stay in the ICU and after discharge from the ICU. 
These effects result in decreased organ function and decreased muscle contractil-
ity, functional capacity, and quality of life for patients [26]. Other causes based on 
the research include patients experiencing these problems, including Critically ill 
patients with acute illness, heart failure, Congestive Heart Failure (CHF), patients 
with sepsis, delirium, shock, etc. [3]. The results of research on Critically ill patients 
in the ICU found that 60% -80% of patients have functionally impaired, 50–70% 
patients have cognitively impaired (executive function, memory, and attention), 
and 10–40% of patients have experienced health deficits (anxiety, depression, 
and posttraumatic stress disorder (PTSD)) [3]. The magnitude of the impact that 
patients get after receiving treatment in the ICU can disrupt and reduce the patient’s 
quality of life. Critically ill patients who are admitted to the ICU experience a 
decrease in muscle strength by 1–2% every day [10]. This can weaken physical func-
tion in the form of disuse atrophy, weakness in daily activities caused by immobi-
lization or bed rest, ICU acquired illnesses, and age [3, 5, 32]. Post Intensive Care 
Syndrome (PICS) patients with the impaired physical function will interfere with 
life and health activities in patients in the form of productivity, activity daily, to the 
patient’s quality of life. Symptoms in the ICU include physical impairment, cogni-
tive impairment, and mental health in the form of degrees of anxiety (Figure 1).

2. Cognitive and physical impairment

2.1 Cognitive impairment

The results of post ICU patient research can cause cognitive impairment, with 
severity 34% of patients have damage cognitive impairment is similar to traumatic 
brain injury, and 24% of patients have cognitive impairment similar to Alzheimer’s 

Figure 1. 
Intensive care syndrome problems.
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disease, and delirium, which is a separate risk factor for long-term cognitive 
impairment [8]. The study of 637,867 patients who survived the ICU from 1999 to 
2008 showed that patients experience cognitive impairment and functional and is 
increasing significantly [4].

The results investigations Pre and post ICU found that the prevalence of cogni-
tive impairment increased from initially moderate to a more severe scale with an 
increase in the value of 6.1% [6]. Cognitive impairment in Critically ill patients 
who are treated in the ICU can have manifestations of acute brain dysfunction to 
delirium. Delirium is characteristic of changes in mental status and fluctuating 
course [24]. Long-standing cognitive impairment can lead to cognitive deficits 
by following the severity of the pain, which in turn worsens and weakens other 
functions [24]. Decreased cognitive function is also associated with decreased 
brain oxidative metabolism causing neurotransmitter changes in the prefrontal 
and subcortical areas. There was a decrease in cholinergic activity and an increase 
in dopaminergic activity, at a time when the significance of serotonin and GABA 
levels remained unclear.

2.1.1 Measurement of cognitive function of patients in the ICU

1. Questionnaire on Cognitive Decline in The Elderly (IQCODE)

Critically ill patients have a form of cognitive dysfunction in the long term 
that still needs further research. This cognitive dysfunction is characterized by 
pre-existing mild exacerbation deficits, global and executive cognitive function. 
Long-term cognitive impairment after a patient can pass through a critical illness 
can become a new problem and reduce the quality of life. The results of the study 
found that the cognitive function of Critically ill patients can be measured using 
the Questionnaire on Cognitive Decline in The Elderly (IQCODE). Questionnaire 
on Cognitive Decline in The Elderly (IQCODE) has 26 question items that have 
good correlation, test–retest reliabilities [33]. This instrument can also be given 
to dementia patients, the results of other studies also show that Questionnaire on 
Cognitive Decline in The Elderly (IQCODE) has high reliability.

2. The Mini-Mental State Examination (MMSE)

Measurement of a patient’s cognitive status uses the mini-mental state examina-
tion (MMSE). The mini-mental state examination is a tool to measure mental status 
which in this case is cognitive impairment. The mini-mental state examination is a 
measuring tool that has high reliability and validity so that it can describe cognitive 
functions. The mini-mental state examination has 11 questions in which there are 
five areas of cognitive function, namely orientation, registration, attention, and 
calculation, recall, and language the maximum score is 30. Scores of 23 and below 
indicates cognitive impairment. Long duration measurement The mini-mental state 
examination (MMSE) for 5–10 minutes [34].

2.2 Physical impairment

Critically ill patients in the ICU during bed rest will experience mechani-
cal unloading and decreased activity neuromuscular, which in turn stimulates 
a complex adaptation response by showing protein synthesis, increased protein 
degradation, and increased apoptosis of muscle cells. This mechanism is a major 
contributor to muscle atrophy and decreased or loss of muscle strength in patients, 
it can be seen after the patient’s bed rest. Muscle metabolism disorders that occur 
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reduce protein formation to energy breakdown during patient immobilization or 
bed rest.

Critically ill patients in the ICU show that 70% of the minimum activity will lose 
muscle mass after bed rest, especially in the lower extremities [19]. The results of a 
study on Critically ill patients who were treated in the ICU with a research method 
using RCTs (Randomized Controlled Trials) found that patients who hospitalized 
in the ICU > 48 hours will experience impaired physical function and sleep distur-
bances [35]. Critically ill patients in the ICU with minimal mobilization, disease 
prognosis, unusual environment, and sedation response affect the patient’s comfort 
response and affect the response of the hormone oxytocin.

A decrease in the quality of sleep of a critical patient will increase the patient’s 
anxiety so that the patient is unable to be oriented and cooperative. Physical 
response muscle weakness can increase the discomfort response so that the patient’s 
body is in a state of oxidative stress. Oxidative stress occurs because several free 
radicals in the body exceed the body’s capacity to neutralize them. The impact of 
this is that the intensity of the oxidation process in normal body cells becomes 
higher and causes significant and more damage. Oxidative stress is the main cause, 
one of which is the emergence of chronic diseases such as cancer, heart disease, 
Alzheimer’s, and others (Figure 2).

2.2.1 Measurement of physical function of critically ill patients in the ICU

Measurement of physical function can be done with several measuring instru-
ments including Time up and Go (TUG) Test

a. Time Up and Go [36]

TUG is a physical function measuring tool by assessing balance and the risk of 
falling. The tools used are a stopwatch, a chair, a meter with a minimum length of 3 
meters, or 10 feet. The patient is instructed by the nurse and the patient must follow 
suit. The patient performs mobilization from sitting to standing and walking. The 
interpretation of Time up and Go (TUG) is the time taken from sitting to standing. 

Figure 2. 
The immobilization-induced catabolic response.
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Interpretation of ≤ 10 seconds is normal, ≤ 20 seconds is good mobilization, can walk 
alone, mobilize without the aid of tools, ≤ 30 seconds is a problem, cannot go inde-
pendently, requires tool assistance, ≥ 14 seconds the patient has a high risk of falling.

b. 6 Minute Walk Test (MWT)

Physical function measurement with instruments 6 Minute Test (6 MWT) to 
measure the patient’s physical functioning endurance. The tools needed for this 
measurement are a stopwatch, rolling tape, aisle. The measurement carried out is 
the distance the patient has walked for 6 minutes [37]. The measurement is stopped 
if it finds the following criteria, signs, and symptoms of angina (chest pain), dizzi-
ness, confusion, ataxia, staggering, unsteadiness, pallor, cyanosis, nausea, dyspnea, 
fatigue, signs of peripheral circulatory insufficiency, claudication or significant 
pain, and the patient develops distress. Discontinue if there are hemodynamic 
changes such as systolic blood pressure decreases >10 mmHg, systolic blood pressure 
increases >250 mmHg, diastolic blood pressure rises >120 mmHg, and HR falls >15 
beats per minute.

c. Physical Function ICU Test (PFIT)

The physical strength of patients in the ICU is usually measured by looking at 
the patient’s ability to perform or meet the needs of daily activities. The physical 
function of a critical patient can be measured to determine the degree of physi-
cal function impairment in the patient. Examination or measurement of physical 
function is expected to be able to present the real condition of the critical patient’s 
condition in the ICU or after the patient is discharged from the ICU. physical in 
the ICU are responsibility, reliability and validity can use Physical Function ICU 
Test (PFIT). Physical Function ICU Test (PFIT) is a physical function measure-
ment tool that can be used by critical nurses in the ICU to identify the condition of 
critically ill patients in the ICU. The Physical Function ICU Test is proven to be safe 
with high clinical utility, responsiveness to all changes, and PFIT is recommended 
in testing the physical function of patients in the ICU [38–40]. PFIT shows good 
reliability and responsiveness to changes and the respondents who take measure-
ments safe and flexible [39]. The PFIT test was carried out on 20 respondents and 
all respondents measured the results obtained P < 0.05. The Physical Function ICU 
Test can show an increase in the progress of muscle function and muscle strength 
in Critically ill patients [39]. The Physical Function ICU Test can be performed 
on patients with a tracheostomy attached, a ventilator, the patient can follow 
orders, can sit, and not. Performed in patients with a fraction of inspired oxygen 
(Fio2) > 0.6 (> 60%); positive end-expiratory pressure (PEEP) > 8 cmH2O; patients 
with spinal cord injuries, stroke, and unstable fractures [39]. There are 4 Physical 
Function ICU Test (PFIT) domains measured, namely:

3. Physical-cognitive therapy

3.1 Definition

Early activity therapy intervention in the ICU is an effort to prevent the worsen-
ing of the patient’s muscle condition or weakness after the patient is discharged 
from the ICU [41]. Cognitive therapy is therapy in Critically ill patients to reduce 
the possibility and insecurity of the patient while in the ICU. Due to decreased cog-
nitive function [24]. Physical-cognitive therapy is a critical ICU patient intervention 
that allows cognitive and physical damage due to short or long bed rest [24]. Based 



Connectivity and Functional Specialization in the Brain

8

on the results of the study showed that cognitive therapy was effective in improving 
cognitive function in ICU patients.

Physical-cognitive therapy-pharmacological is a nonprevention and manage-
ment to improve cognitive quality and physical function (Miller and Ely, 2007) 
intervention physical-cognitive therapy can improve the cognitive and physical 
function of Critically ill patients in the ICU and after the patient leaves the ICU. 
Therapy is given for no more than 20 minutes due to the response fatigue patients 
during ICU treatment and the response to hemodynamic changes during fatigue.

Physical and cognitive exercise interventions are appropriate and recommended 
by the Nursing Interventions Classification (NIC). Physical exercise can be done by 
teaching exercise prescribing (5612), positioning (0840), neurological positioning 
(0844), increasing strength training (0201), stretching exercises (0202), improving 
body mechanics (0140), and rehabilitative cardiac care (4046). Cognitive exercise 
can be done with delusional management (6440) which supports the comfort and 
orientation to the reality of the patient [42].

3.2 Physical-cognitive therapy screening

Interventions Physical-cognitive therapy (PCT) is implemented to the patient 
once a day at ±10.00 a.m. because at that time it is the body’s metabolic response in 
the best conditions. Intervention is carried out for a maximum of 20 minutes for 
3 days according to the patient’s condition or adjusted to the Richmond Agitation 
Sedation Scale (RASS) so that patients get intervention according to their needs and 
abilities because muscle and neurotransmitter metabolism can achieve maximum 
function if therapy is carried out continuously.

Physical-cognitive therapy can be performed in Critically ill patients with respi-
ratory failure, patients on noninvasive ventilators pressure ventilation, high flow 
nasal cannula, shock (Dopamine ≥7.5 mcg/kg/min, Norepinephrine ≥5 mcg/kg/
min, Dobutamine ≥5 mcg / kg / min, Phenylephrine ≥75 mcg/kg/min, Epinephrine, 
Vasopressin >0.03 mcg/min). This intervention should be avoided in patients 
>72 hours after the development of respiratory failure or shock, cardiac surgery, and 
post-cardiac arrest. This intervention is only given a maximum of 20 minutes [24].

The first intervention procedure physical-cognitive therapy, namely Critically 
ill patients in the ICU, is first assessed by RASS. Patients with RASS score of -5 
to −4 and − 3 to −2, started to physical therapy intervention using passive Range 
of Motion (ROM). Patients with RASS score of −3 to −2 patients started to learn 
cognitive training in the form of space, place, time, and people orientation. The 
patients with RASS score of −1, 0, +1, would start for physical exercise in the form of 
active exercise, including sitting beside the bed, standing or moving, Activity Daily 
Living (ADL) training such as eating, drinking, eliminating, changing positions and 
finally walking. Meanwhile, for the patient’s cognitive training, orientation training 
Interventions were carried out, digit span forward, matrix puzzle, digit span reverse, 
noun list recall, paragraph or story recall, letter-number sequences, pattern recogni-
tion. Patients with RASS score of −3 to −2 started to learn cognitive training in the 
form of space, place, time, and people orientation. The patients with RASS score 
of −1, 0, +1 would start physical exercise in the form of active exercise, including 
sitting beside the bed, standing or moving, training of Activity Daily Living (ADL) 
such as eating, drinking, eliminating, changing positions, and finally walking.

3.3 Intervention procedures cognitive therapy

Intervention therapy Cognitive is a cognitive exercise given to patients for a 
maximum of 20 minutes for 1 time a day for at least 3 days of implementation. 



9

Physical and Cognitive Therapy (PCT) in Critically Ill Patient
DOI: http://dx.doi.org/10.5772/intechopen.94154

Before implementing the intervention, an assessment of the patient’s level of con-
sciousness was carried out using RASS. The goal intervention cognitive therapy 
is to increase or prevent cognitive decline during treatment in the ICU or after 
being discharged from the ICU. The patient was not intervened if the patient  
was stupors or comatose (RASS -4 to −5). The patient was able to respond to 
sound but was unable to maintain it (awake) or maintain eye contact for >10 sec-
onds (RASS -3 to −2), then the patient was subjected to orientation training 
intervention. A series of exercises given to the patient’s alert (RASS -1 to +1).  
The patient is subjected to cognitive stimulation from orientation exercises  
to the stages for a maximum of 20 minutes. Patients are given Interventions  
to the extent that the patient achieves them within a time limit of  
20 minutes [24, 29].

1. Orientation Exercises

Patients are asked to answer 10 orientation questions and are assessed. Five 
questions are questions related to time orientation (current year, season, month, 
date, and day). The next five questions assessed the orientation of the place includ-
ing city, state, province, where the patient is (ICU hospital), and what floor the 
patient is currently hospitalized for. The orientation of time and place is instan-
taneous. Correctly answered questions were repeated starting over for all or 10 
orientation questions.

2. Digit Span-Forward

The patient is asked to repeat a sequence of numbers, starting with a 4-digit 
sequence (for example, 4–1–2-8) and advancing to a 9-digit sequence (for example, 
6–1–4 − 2-9- 3- 5-7-8).

3. Matrix Puzzle

Patients are asked to choose the correct answer from a series of five answers that 
complete a matrix pattern.

4. Digit Span Reverse

Similar to “Digit Span-Forward” above, the patient is asked to repeat the 
sequence in reverse order. For example, suppose the patient is given the sequence 
5–7 − 3, and the patient is asked to repeat it in the reverse order, “3–7-5”. Exercises 
start with a 3-sequence digit and progress to an 8-sequence digit.

5. Noun List Recall

The patient reads a series of seven words and is asked to repeat them in any 
order, for example, “cat, cat, clock, foot, guitar, knife, button”.

6. Paragraph or Story Recall

Patients read a story that contains many details and are asked to repeat it back 
to the nurse or researcher as they have read. For example, “On March 14, two cows 
escaped from their pen through a hole in the fence and went to a busy highway, 
three cars collided trying to avoid the cow, fortunately, no one was injured. After 
four hours the cow just went down. can be caught”.
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7. Letter-Number Sequences

Patients are asked to read a sequence of letters and numbers after which they 
are asked to arrange letters and numbers and the numerical sequence is first 
ordered then alphabetical order. This exercise starts with a series of 1 number and 
letters (for example, “L, 2”, and the patient will answer, “2-L”) and progresses to 4 
numbers and 4 letters (for example, “7, M, 2, T, 6, F, 1, Z”, to which the patient will 
answer “1–2–6-7-FMTZ”).

8. Pattern Recognition

The patient is presented with a sequence of letters or numbers with some of the 
sequences omitted. The patient is then asked to complete the sequence by recogniz-
ing the pattern of the components. Which is missing and fills in the missing letters 
or numbers (for example, the sequence: 1 -__- 3 - __ - 5 - __ - 7 - __ will finish by 
filling in the missing even numbers, 1–2 - 3 - 4 - 5 - 6 - 7 - 8).

3.4 Intervention procedures physical therapy

Physical therapy is physical activity therapy carried out on Critically ill patients 
in the ICU by paying attention to the patient’s condition with the hope of improv-
ing the patient’s physical function recovery. The goal of physical therapy is to 
improve the patient’s physical function while the patient is in the ICU contractures, 
or atrophy during the patient’s life emphasizes the treatment and, in the end, the 
patient’s physical function after leaving the ICU is getting better. is a physical activ-
ity therapy performed on Critically ill patients in the ICU by paying attention to the 
patient’s condition with the hope of improving the recovery of the patient’s physical 
function. Intervention physical therapy Before, necessary screening is.

Criteria Patients who receive physical exercise interventions have the following 
signs and symptoms 43:

1. Decreased pulse pressure (e.g., lightheadedness and syncope).

2. Heart rate is 40 to 130 beats/minute

3. Respiratory rate is 5 to 40 breaths/minute.

4. Systolic blood pressure > 180 mmHg.

5. Pulse oximetry <88%.

6. Marked ventilator desynchrony.

7. Patient distress (nonverbal cues, gestures, physical combativeness).

The intervention was immediately stopped, the patient was instructed in a 
resting position (for example, sitting in a chair, on the edge of the bed or supine 
on the bed), but if the intervention was able to be completed within 5 minutes, 
the next intervention was based on the clinical judgment from the intervention 
provider or the therapist. If the patient presents with an arrhythmia, or if there is 
any concern that new myocardial ischemia, impaired breathing and airway pat-
terns of the patient, or if the patient has fallen, then the intervention is stopped 
immediately. If the patient is found to have a change in the RASS value to +2, +3, 
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or + 4, the procedure is immediately stopped. If there is a change in the RASS value 
on a different day, then the therapy is stopped (drop out) Physical exercise proce-
dures, namely:

1. Patients in a coma or stupor (RASS −4 or − 5): passive ROM intervention is 
performed (Abduction of the shoulder, elbow, and groin. Knee extension., 
flexion and dorsiflexion of the ankle).

2. Patients with RASS -3 or − 2: passive ROM intervention was performed and 
the patient was positioned to sit in bed for at least 20 minutes.

3. Patients with RASS -1 to 1: identified as capable of active ROM, then the pa-
tient performs active ROM in all major joints and/or sleep mobility exercises 
(for example, lateral and supine tilts and sitting), sitting on the edge of the 
bed, doing daily activities -day (eating or simulating eating, bathing or brush-
ing teeth, dressing), changing positions from sitting to standing and from bed 
to chair, and ambulation (with or without assistance).

Measurement of physical and cognitive function outcomes can be done 72 hours 
after the intervention or the patient is discharged from the ICU [24].

4. Theory the symptom management

Symptom management model first was introduced at the University of 
California, San Francisco (UCSF) by Larson in 1994, and developed by Dodd, 
M., Janson, S., Facione, N., Faucett, J., Froelicher, ES, Humphreys, J., Taylor, 
D. in 2001 in the publication of the Journal of Advanced Nursing with the title 
Advancing the Science of Symptom Management. (Dodd et al., 2001) Symptoms 
are defined as subjective experiences that reflect changes in the biopsychosocial 
function, sensation, or cognition of the individual. Signs and symptoms are 
defined as disease indications detected by individuals or other people. (Smith & 
Liehr, 2014) Signs and symptoms of problems are in the form of cognitive and 
physical dysfunction, which are important aspects of health status and diseases 
that interfere with the health of other patients such as social function. Acute 
symptoms that often appear will make patients come back to health services  
to have their health checked and make the patient’s quality of life decrease  
(Figure 3).

Patients during treatment in the ICU may develop symptoms or a group of 
symptoms that can be the first indication in identifying the prognosis of further 
disease progression. These symptoms are the effect of previous treatment while in 
the ICU or symptoms of decreased health function can also be caused by pharma-
cologists or nursing services performed by health personnel. Theory of Symptom 
Management can help provide information to relieve or prevent symptoms or to 
minimize the stress of experiencing symptoms that can occur while a patient is 
in the ICU. This middle-range theory serves to guide symptom assessment and 
Interventions in nursing practice [20, 43].

Three important concepts of Symptom Management Theory (SMT) namely, 
symptom experience, symptom management strategies, and symptom status 
outcomes. This concept focuses on three domains of nursing science, namely the 
domain of people, environment, and health or disease (person domain, envi-
ronmental domain, and health/illness domain) as contextual considerations for 
nursing research [43].
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Critical patients in the ICU will have various illness symtoms, depending on age 
and reproductive status as well as other factors. These factors include genetic risk 
factors (person domain), cultural beliefs, the representative meaning of a symptom 
based on reported laboratory and the diagnosis of the disease (health or disease 
domain). Experience history of pain while in the ICU is a simultaneous perception, 
evaluation, and response to changes in a person. Changes can be identified how 
often (frequency) the condition is sick or how severe (how bad) the condition or 
illness is. The frequency or severity may not change, but the stress associated with 
symptom problems in the ICU can be altered by preventive intervention strategies. 
Symptomatic experiences can include not one but several synergistic symptoms. 
Strategies Symptom management to prevent, delay, or minimize the experience of 
symptoms of patient problems while in the ICU should be applicable. This strategy 
can be effective in three ways: (1) reducing the frequency of symptom experiences, 
(2) minimizing symptom severity, or (3) eliminating the pain associated with 
symptoms (Figure 3) [44].

5. Result

In this work, our objective is to prove that physical-cognitive therapy (PCT) 
affects towards increasing physical and cognitive functions to critical patients in 
ICU with design was Randomized Controlled Trials (RCTs). This research data 
was obtained by determining the criteria for respondents. The Inclusion criteria 
include Patients who have been treated in ICU ≥ 24 hours, RASS -5 to +1, No 
visual disturbance, and hearing. Exclusion criteria include RASS +2, +3, and + 4, 
Patients who change RASS values to +2, +3 and + 4 when intervened or differ-
ent days, Patients screening scores change during intervention, Patient forcibly 
return home or refer to another hospital, Patient dies, Initial assessment or ongo-
ing intervention in patients is found with Cardiac Surgery, Neurodegenerative 

Figure 3. 
Symptom management [44].
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No Characteristic Group Z P-Value  

(N = 64)
Intervention 

(N = 32)

Control  

(N = 32)

1 Gender

Male 19 (59.4%) 16 (50%) 0.74 0.455

Female 13 (40.6%) 16 (50%)

2 Age ( x  ± SD) 59.9 ± 10.94 48.03 ± 11.4 <0.001

12–16-Year-old — 1 (3.1%) 3.78

26–35-Year-old — 2 (6.4%)

36–45-Year-old 4 (12.5%) 10 (31.3%)

46–55-Year-old 7 (21.9%) 11 (34.4%)

56–65-Year-old 11 (34.4%) 7 (21.9%)

> 65-Year-old 10 (31.3%) 1 (3.1%)

3 Diagnose

CHD -UA 5 (15.6%) 10 (31.3%) 1.01 0.312

CHD- OMI 11 (34.4%) 7 (21.9%)

decomp cordis phase class 

III-IV

7 (21.9%) 7 (21.9%)

HHF 3 (9.4%) 3 (9.4%)

Pneumothorax 2 (6.3%) —

Acidosis metabolic 1 (3.1%) —

DKA 1 (3.1%) —

COPD 1 (3.1%) —

Asthma Attack Emergency 1 (3.1%) —

Observation Ileus — 2 (6.3%)

Stroke Hemorrhagic — 1 (3.1%)

GEA — 1 (3.1%)

Hyperglycemic — 1 (3.1%)

4 RASS

+1 1 (3.1%) 3 (9.4%) 2.06 0.039

0 16 (50.0%) 19 (59.4%)

-1 — 4 (12.5%)

-2 10 (31.3%) 6 (18.8%)

-3 4 (12.5%) —

-4 1 (3.1%) —

5 Sedation

Yes 23 (71.9%) 22 (68.8%) 3.07 0.002

No 9 (28.1%) 10 (28.1%)

Notes: a: Chi-Square test, b: Mann- Whitney test; Z: Z count (Z table: 1.96); CHD: Coronary Heart Disease; UA: 
unstable angina; OMI: old myocardia infarct; HHF: Hypertension heart failure; DKA: diabetic ketoacidosis; COPD: 
chronic obstructive Pulmonary Disease; GEA: gastroenteritis acute.

Table 1. 
Respondent characteristic.
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disease, Post cardiac arrest with suspected anoxic brain injury, Unstable fracture, 
long bones and open abdomen, Psychotic disorder. The population in the study 
were all critical patients treated at Kediri Baptist Hospital. Based on ICU RS. 
Baptist Kediri in May–June 2017 there were 267 patients treated in ICU. The 
samples were critical patients in ICU of Baptist Hospital Kediri as many as 64 
critical patients according to inclusion and exclusion criteria. Independent 
variable in this research is physical-cognitive therapy. Dependent variable in this 
research is physical function and cognitive function. The research tool in this 
research is physical function measurement tool (PFIT) and cognitive function. 
Data collection has been done after completing the research proposal. Researcher 
get ethical clearance from KEPK Medical Faculty of Diponegoro University, and 
Researcher apply research permission from Diponegoro University Semarang to 
Director of RS. Baptist Kediri. The Wilcoxon test was used to determine differ-
ences in cognitive-physical function before and after physical cognitive therapy 
in each group, whereas the Mann Whitney test was used to determine the posttest 
of cognitive-physical function between the intervention group and the control 
group. The value of confidence interval applied is 95% with significance level 5% 
(α = 0.05). The data obtained is used to support the discussion regarding factors 
that can affect the research variables.

The characteristic information of subjects is listed in Table 1. There were slightly 
gender differences in the two groups; including more than 50% male in the inter-
vention group while balanced amount between male and female sex in the control 
group. The subjects of the study in both groups had an average adult age to the early 
elderly. Diagnosis symptoms varied in the two groups; for example, less than 50% 
(34.4%) had diagnoses of OMI CHD for the intervention group of the research 
subjects, while only 21.9% in the control group. More than 50% Research subjects 
in the two groups had a calm and alert awareness level of 0 (RASS = 0). Majority 
subjects received sedation in the intervention group (71.9%) and the control group 
(64%) (Table 1).

The result of the test result is the mean rank of the control group is 16.91 and the 
intervention group is 48.09, with each sum rank is 1539.00 and 541.00. The mean 
rank result is known that the physical function in the intervention group is better 
than the control group. The value of U arithmetic is (13 < 105) with the significance 
of P-value (<0.001), indicating that there was a significant influence difference 
in the physical function between the intervention group and the control group 
(Table 2).

The result of the test result is the control group’s mean rank is 19.28 and the 
intervention group is 45.72, with each sum rank is 1463.00 and 612.00. The mean 
rank result is known that cognitive function in the intervention group is better 
than the control group. The value of U arithmetic is (13 < 105) with significance 
P-value (<0.001), which means that there is a significant effect difference in 
the cognitive function between the intervention group and the control group 
(Table 3).

Group Mean Rank Sum Rank U P-value

Physical Function 13.00 <0.001

Intervention 48.09 1539.00

Control 16.91 541.00

Table 2. 
Differences of physical function test results between intervention group and critical patient control group 
(N = 64).
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6. Discussion

Brain function will be impairment if there is not preventive intervention in ICU. 
Patients will get impairment cognitive, physical functional, delirium, impairment 
hormone in the brain. The brain will release oxidative stress, the body compensates 
by reducing oxidative metabolism in the brain. As a result, brain dysfunction 
occurs which causes delirium symptoms. This condition also triggers the formation 
of reactive oxygen and nitrogen which worsens the damage to brain tissue. This 
damage is permanent and causes complications in the form of permanent cognitive 
decline. Disturbance in Critically ill patients will also create an imbalance of neu-
rotransmitters, especially acetylcholine and dopamine. Acetylcholine levels were 
found to be decreased in delirium patients in the ICU. These levels return to normal 
after the patient is no longer delirium. Additionally, anticholinergic drugs (acetyl-
choline blockers) have been shown to cause delirium. Dopamine and acetylcholine 
have a reciprocal (opposite) relationship. There is an increase in dopamine levels 
in delirium. The administration of dopamine blockers can also reduce symptoms 
of delirium. Serotonin is increased in hepatic encephalopathy and septic delirium. 
Serotonin agonists (hallucinogenic drugs) can also cause delirium. In critically 
ill patients with delirium, changes in gamma-aminobutyric acid (GABA) and 
histamine levels occur. Changes can be either increasing or decreasing, depending 
on the cause of the delirium. Neuroendocrine disorders can also occur where this 
hormone is associated with increased proinflammatory cytokines in the brain and 
neuronal damage. The neuroendocrine hypothesis also explains the development of 
delirium in patients receiving exogenous glucocorticoids. Circadian cycle disruption 
can affect sleep quality and physiology. Lack of sleep can lead to delirium, memory 
deficits, and psychosis. Melatonin is a hormone that regulates the circadian cycle. 
One study shows a link between low melatonin levels and the incidence of delirium. 
Another study says that administering exogenous melatonin to hospitalized patients 
reduces the incidence of delirium.

Physical Cognitive Therapy significantly affects physical function in critically ill 
patients in the ICU. The subjects of the study intervention group increased physical 
function after intervention with a mean difference of the increase in the interven-
tion group of 3.2, whereas in the control group decreased physical function with a 
mean of 0.2. The intervention group increased physical function because of physi-
cal exercise that is done properly and regularly. Physical exercise at each joint can 
increase the activity of mechanisms neuromuscular Critically ill patients during bed 
rest. Physical activity done regularly prevents apoptosis activity. The control group 
decreased physical function due to a decrease in neuromuscular muscle-debilitating 
up until the occurrence of cell apoptosis. Improved physical function occurs along 
with increased functionality and functional use of aid mobilization, step, shoulder 
strength, and the strength of the knee. Physical-cognitive therapy is expected to 
be physiologically capable of activating mechanical neuromuscular patients, it is 
supported by the theory that in principle, the physical exercises to stimulate muscle 

Group Mean Rank Sum Rank U P-value

Cognitive Function 89.00 <0.001

Intervention 45.72 1463.00

Control 19.28 617.00

Table 3. 
Results of differences in cognitive function assessment of intervention groups and critical patient control groups 
(N = 64).



Connectivity and Functional Specialization in the Brain

16

nerves to recognize that when the patient bed rest does not happen mechanical 
unloading and decreased neuromuscular activity. The results of research supported 
by the theories Margaret that moment activity neuromuscular becomes better, it 
will inhibit the complex adaptation response (protein synthesis), protein degrada-
tion, and apoptosis of muscle cells [1, 2, 6, 7–13, 15, 21, 30, 31, 45–56]. Mechanisms 
that occur are the main contributor muscle atrophy, loss of muscle strength in 
critically ill patients during bed rest. Physical-cognitive therapy is expected to 
increase muscle metabolism which further increases the formation of protein to 
energy solution for patient immobilization or bed rest. Physical-Cognitive therapy 
can improve physical function declined over the patient in the ICU, it was supported 
by the results of research Thomsen stated that ambulation and early mobilization in 
critically ill patients in the ICU were able to improve the patient’s physical function 
and also decrease the use of sedation [57]. Critically ill patients in ICU should be 
done as soon as possible physical mobility exercises to improve muscle metabolism 
and does not activate a response or apoptosis mechanism. The results of research 
supported by Elliott in the prevention of damage to physical function after dis-
charge from the ICU who stated that early mobility can mitigate the negative impact 
of critical illness and improved its physical function [20].

Physical-cognitive therapy significantly impacts on improving the cognitive 
functions of Critically ill patients in ICU. These results correspond with the results 
of a study that critically ill patients in the ICU can experience mental health disor-
ders such as anxiety and they have cognitive impairment and poor sleep quality.5 
Improved cognitive function was not affected by the characteristics of the study 
subjects from the intervention group. The decline in cognitive function is influ-
enced also by gender by the statistical results and strengthened by the results of 
cognitive function decline Wreksoatmojo is motivated by a variety of risk factors 
that cannot be avoided such as age and gender, as well as some physical conditions 
and diseases [58]. The decline in cognitive function can slow recovery in patients. 
The research subjects in the control group were restless anxiety and pain scale 
settled on the first day to the third day.

The results also showed increased cognitive function occurred in all sub-
domains variable orientation, regression, attention-calculation, recall, and lan-
guage. Research shows that physical-cognitive therapy can improve the function of 
any existing variables. The results of research supported by the results of studies 
that suggest that cognitive therapy can change the perception of self in patients with 
heart problems [59]. Research subjects most heart problems with a variety of condi-
tions and consciousness and care in the ICU. The subjects of the study intervention 
group experienced an increase in all indicators of cognitive function. Cognitive 
function has several major functions in which work is recertified function, memory 
function, the function of thinking, and repressive function. This repressive func-
tion involves the ability to make the selection process, clarify and integrate the 
information provided. Researchers on the provision of physical-cognitive therapy 
provide the stimuli of orientation, registration, attention-calculation, recall until 
the language with the hope of the study subjects were able to do the selection 
process to integrate more complex information. The research subjects’ control 
group decreased cognitive function have a significant relationship to independence 
by the results of research conducted by Balquis [60]. Subjects have been unable to 
carry out compliance activities of daily needs and also experience pain at a mild to 
moderate level. It also can affect the patient’s condition, especially the condition of 
his illness. Based on the results that research subjects have the most control group 
cognitive impairment in moderate time in the ICU.

The research subjects in the control group with a decline in cognitive function 
may occur and demonstrate emotional response after discharge from the ICU such 
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as anxiety, depression, fatigue, reflection, and solitude in accordance expressed by 
Strahan.21cognitive decline will worsen and weaken the function of other organs 
if not prevented in treatment in the ICU [29]. These results are also supported by 
another theory which states that the impact of the decline in cognitive function 
for patients in ICU that increase the treatment time, a decline in cognitive func-
tion, physical function (organs, muscle contractility, functional capacity and pain, 
vitality, fatigue), and worsening mental health (anxiety), emotional responses, 
depression, reflection, loneliness, inability to perform the activity and the use 
of instruments in everyday life. Condition of patients with worsening cognitive 
function for patients in ICU should be prevented to maintain the patient’s quality 
of life and function as whole human beings with various functions in carrying out 
daily activities. Approach to symptom management theory indicated expected any 
problems can be overcome by a specific patient. Specific Nursing Interventions 
applied and overcome specific problems as well. The results also were able to study 
the possible factors that need to be improved in the provision of Interventions, to 
provide maximum benefit to patients on the signs and symptoms of health prob-
lems in critically ill patients in the ICU.
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