Middle East ] Rehabil Health Stud. 2020 January; 7(1):e96775. doi: 10.5812/mejrh.96775.

Published online 2019 November 30. Research Article

Score of Perme: Analysis of Clinical Destroys the High or Death the

Intensive Care Unit

Ana Carolina Zanchet Cavalli’, Soraia Dornelles Schoeller’, Fabiola Hermes Chesani> ", Caroline
Porcelis Vargas', Cesar Augusto de Meirelles Almeida', Mara Ambrosina de Oliveira Vargas' and
Mariana Passos Moreira?

"Health Department, Federal University of Santa Catarina, Florianopolis, Brazil
*University of Vale do Itajai, Itajai, Brazil

"Corresponding author: University of Vale do Itajai, Uruguay, 458-Centro-Itajai/SC - CEP 88302202 - Block F6 -Room 311, Itajai, Brazil. Email: fabiola.chesani@gmail.com
Received 2019 July 30; Revised 2019 October 18; Accepted 2019 November 01.
Abstract

Background: The intensive care unit (ICU) promotes substantial care for patients in critical care, considering the essence of inten-
sive care and applied therapies where the patient remains for long periods restricted to the bed.

Objectives: To analyze the high or death outcomes of persons hospitalized in the ICU, in relation to age, sex, severity score, hospi-
talization, comorbidities, length of stay in the ICU and hospital.

Methods: Quantitative, cross-sectional and descriptive design. Participants included 288 people hospitalized in the ICU of hospitals.
Measurements included the permeal scale, Simplified Acute Physiology Score 3 (SAPS3) and a questionnaire to record data related to
gender, age, diagnosis, comorbidities, whether using invasive mechanical ventilation or not, using drugs and sedatives that applied
to patients admitted to the ICU within 24 hours of ICU admission and at the time of hospital discharge, from February to July 2018.
The clinical endpoints of death or death were evaluated by the Perme scale.

Results: The initial score of the Perme score was lower in the death outcome (0.57 4= 1.98) when compared to the high score (7.27
= 8.16). There was no significant difference between the outcomes regarding the length of ICU stay, and the length of hospital stay
was significantly higher in the high group.

Conclusions: Alow score in the Perme score, allied to the high score in the SAPS3 score, use of DVA and sedation was associated with
the death outcome. High scores on the Perme score were associated with the high outcome.
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1. Background and bed rest, disease severity, prolonged sedation, hyper-
glycemia and use of certain drugs such as corticosteroids,
neuromuscular blockers and central nervous system de-

pressants (6, 7).

The intensive care unit (ICU) promotes substantial care
for patients in critical care, considering the essence of in-
tensive care and applied therapies where the patient re-
mains for long periods restricted to the bed. In this way the
mobilization of these people becomes hermetic, inciting
and requires additional resources, including equipment
and skilled labor (1).

Itis fundamental to perform the diagnosis of the func-
tional status prior to ICU admission, as this will assist in
directing the physiotherapeutic plane (8). Another aspect
that should be considered in the assessment of the ICU’s

Several systems can be compromised due to immobil-
ity of the critical patient, such as circulatory, gastrointesti-
nal, musculoskeletal, respiratory, tegmental and urinary,
providing limitations with consequent loss of innervation
and decline in muscle mass (2-4).

The skeletal muscle system is the most affected by im-
mobility, functional limitations can impair transfers, pos-
tures, movement in the bed, alterations in walking and dif-
ficulty in performing activities of daily living (5). These
functional alterations can be due to the complications in-
herent to the length of stay in the ICU, from immobility

functionality, which for many years has occurred through
nonspecific scales for this environment (9, 10).

Considering these aspects, the current literature has
been increasingly devoted to studying the “functional sta-
tus” of patients admitted to the ICU due to their impact
on prognosis after ICU and hospital discharge (10). There-
fore, Perme et al. (11) developed a specific score to measure
the improvement of the mobility condition, to standard-
ize the evaluation of the patients hospitalized in the ICU.
The Perme score is a scale that measures, objectively, the
mobility condition of the hospitalized patient in the ICU,
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starting with the ability to respond to commands and cul-
minating with the walking distance in two minutes. In the
Perme score, a high score indicates high mobility and less
need for assistance. Conversely, a low score indicates low
mobility and a greater need for assistance (12).

Given the complexity of every technological apparatus
that ICU patients are involved in, and the entire limitation
of mobility, measuring the individual’s functional capacity
through a specific ICU scale is essential since it seeks to pre-
serve their independence by bringing benefits which influ-
ence the quality of life after discharge (11).

Faced with this question: is there a relationship be-
tween the outcome of the Perme score and the outcome of
ICU patients?

2. Objectives

Thus, this article aims to analyze the high or death
outcomes, based on the Perme score, in relation to age,
sex, severity score, hospitalization, comorbidities, length
of stay in the ICU and hospital, of persons hospitalized in
the ICU.

3. Methods

This is a quantitative study, with a descriptive, cross-
sectional design, carried out in an adult ICU of the north-
central coast of the state of Santa Catarina, from February
toJuly2018. This unitin question serves users of the unified
health system and has 10 beds of hospitalization profile of
clinical and surgical patients.

The health team consists of a social worker (1),
nurses (5), nursing technicians (20), physiotherapists
(4), phonoaudiologist (1), physicians (10), nutritionists (1),
psychologists and calls for consulting from a wide range
of areas of expertise to provide qualified, individualized
and ongoing patient care.

The study population was made up of people hospital-
ized in the adult ICU from February to July 2018. We in-
cluded in this study people who were admitted to the adult
ICU at the time of data collection that was aged > 18 years
of both sexes, who accepted to participate in the study sign-
ing the informed consent form, and those who were trans-
ferred to other ICUs, and people who were hospitalized for
less than 24 hours in the ICU were excluded.

For the data collection, a dataset elaborated by the au-
thors was used, which contained relevant information for
this study, in order to facilitate the organization of the
data.

After the formalization of the research participants,
the collection was started, where the evaluation of the par-
ticipant hospitalized at the ICU occurred within 24 hours
of hospitalization.

At this time the data regarding the gender, age, diag-
nosis, comorbidities, Simplified Acute Physiology Score 3
(SAPS3) (calculated by the s invasive mechanical ventila-
tion (MV) were being used or they were using vasoactive
drugs and sedatives. At that time, Perme’s score was also
applied, which has a score varying from 0 to 32 and re-
flects the mobility status of the patient at a given point
in time. This score is derived from 15 items grouped into
categories: mental state, powers of mobility barriers, func-
tional strength, mobility in the bed, transfers, March and
resistance (11). The Perme’s score translation into Por-
tuguese and cross-cultural adaptation for use in Brazil
shows the inter-rater agreement (kappa statistics and 95%
CI) and reliability (internal consistency, Cronbach’s alpha
coefficient) for the IMS and for each domain of the Perme
score. The IMS showed excellent inter-rater agreement and
reliability. In addition, the inter-rater agreement for each
item of the Perme score ranged from 78% to 100%, and
the inter-rater reliability (Cronbach’s alpha coefficient)
ranged from 88% to100%, meaning that there was excellent
inter-rater agreement and reliability for all items (12).

The participant was followed until the high outcome
which was death or hospital transfer. The data were tab-
ulated in the Excel® Program 2010 and later exported for
analysis in the statistical program Statistical Package for
Social Sciences (SPSS®)-version 20.0 for Windows. The de-
scriptive statistical treatment was performed using sim-
ple frequency, percentages, mean and standard deviation.
The statistical analysis of the data was performed: Kruskal-
Wallis non-parametric test, chi-square test, and Spearman
correlation. The non-parametric Mann-Whitney test was
also used. This study was approved by the Ethics Commit-
tee on Researches with Human Beings, under no. 2,229,726.
The legal participants signed the informed consent form.

4. Results

The total population consisted of 309 people admit-
ted to the adult ICU from February to July 2018. However,
295 were eligible for the study, and 6 participants were ex-
cluded because they stayed less than 24 hours in the ICU
and 1 participant was excluded by transfer. Thus, the sam-
ple of this study counted on 288 people (Figure 1).

Table 1 shows the clinical characterization of the peo-
ple evaluated in this study. The mean age was 54.91 - 19.7
years. We can verify that more than half of the sample be-
longed to the male sex. The mean value of the SAPS3 score
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309 people
Interned in the ICU

14 people

295 people

Ineligible for Study
- 12 people under the age of 18.
- 02 people did not sign the ICF.

Eligible for study

stay.

Exclusion Criteria
- 1participant per transfer.
- 6 participants for less than 24 hours of ICU

7 people

288 people
Included in the Study

Figure 1. Inclusion flowchart for study participants. Florianopolis-SC, Brazil, 2018.

was 62.42 £17.63 points. With the score of the initial Perme
score of 4.48 £ 7.17.

Of the total hospitalized patients, 73.3% were clinical,
34% were neurological, followed by 26.7% respiratory com-
plications, 15% cardiac causes, 8.7% renal dysfunction, and
1% due to hepatic complications. The most prevalent sur-
gical circumstance was 13.5% due to gastroenterological
postoperative complications. Other complementary rea-
sons did not arrive at expressive data that merited citation.

The need for mechanical ventilation was present at
63.9%. The presence of vasoactive drug use occurred in
60.4% (n = 174) and the use of sedation was 57.6% in the
participants. The mean time of ICU stay in the ICU was 5.76
days, and the mean length of hospital stay was 11.2 days.

Table 2 shows the data regarding the association of
high/death outcomes. When comparing age and sex be-
tween the groups there was no significant difference. The
score of the SAPS3 score in the death outcome was higher
when compared to the high outcome, as well as the use of
vasoactive drug (DVA), and sedation. The initial score of the
Perme score was lower in the death outcome when com-
pared to the high score. There was no significant difference
between the outcomes regarding the length of ICU stay,
and the length of hospital stay was significantly higher in
the high group.

The primary results found in this study demonstrate
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that higher scores on the SAPS score 3, low scores on the
Perme score, use of DVA and sedation were associated with
the ICU death outcome.

Table 3 shows the initial score of the Perme score com-
pared to the sample characterization. When the initial
Perme score was correlated with age (P> 0.05) and sex (P
> 0.05), there was no significant relationship. When cor-
related with the SAPS3 score (P < 0.0001), it presented sta-
tistical significance, which tells us that if the SAPS3 score
increases, the Initial Perme score decreases.

However, when the initial Perme score was correlated
with ICU time (P < 0.0001), it presented a very weak and
negative relation (-0.299), so it should be disregarded.
When comparing the reason for clinical versus surgical
hospitalization, the value of the initial Perme score was
lower in the clinical group. There was no significant result
of therelationship between the comorbidities with the ini-
tial Perme score (systemic arterial hypertension P > 0.05,
diabetes mellitus P > 0.05, chronic renal failure P > 0.05,
cardiac P > 0.05, respiratory P > 0.05, p neurologic P >
0.05, and obesity P> 0.05).

Secondary results showed that patients who scored
low Perme initial score had a high score in the SAPS3 score,
as well as, patients with clinical admission showed a lower
initial Perme value when compared to those of a surgical
stay. A low initial Perme value was also associated with a
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Table 1. Characterization of the Sample (Florianopolis-SC, Brazil, 2018) (N = 288) *

Features Results
Age,y 54.91 +19.7
Gender
Female 108 (37.5)
Male 180 (62.5)
SAPS3 62.42 +17.63
Perme initial score 4.48 717
Reason for hospitalization
Clinical 211(73.3)
Respiratory 77(26.7)
Renal 22(8.7)
Neurological 98(34.0)
Hepatic 3(1.0)
Cardiology 15(5.2)
Surgical 77(26.7)
Gastroenterological 39 (13.5)
Hepatic 3(1.0)
Neurological 3(1.0)
Respiratory 2(0.7)
Trauma 23(8.0)
Use of vasoactive drugs 174 (60.4)
Use of sedation 166 (57.6)
Mechanical ventilation 184 (63.9)
ICU time, d 5.76 [4]
Hospital time, d 1.2[9]

Abbreviations: ICU, intensive care unit; SAPS3, Simplified Acute Physiology
Score 3.

*Values expressed as No. (%), except where indicated, or mean = SD or median
[interquartile range].

longer ICU stay.

5. Discussion

Brazilian studies have confirmed that more than 50%
of the people admitted to the UTIS are male (13-15), with
ages ranging from 50 to 75 years (14, 16).

When comparing the high outcome of death, from the
Perme score of the people hospitalized in the ICU, it was
possible to conclude that people who have a high score in
SAPS3 and low value in the Perme score, who used DVA and
sedation, evolved more for the outcome of death in the ICU,
as well as, people with lower values in the SAPS3 score and
higher scores in the Perme score, had a higher tendency to
high ICU.

As intensive medicine progresses and mortality in gen-
eral decreases, causing many people remaining from pro-
longed ICU hospitalizations to present morbidities re-
ported within 5 years after discharge, such as severe weak-
ness, self-care deficits, difficulty walking, poor quality of
life, hospital readmission, to death (17-20).

Management emphasizes progression toward the lev-
els of functional performance required to expedite hospi-
tal discharge, which can be enhanced by coordinated mul-
tidisciplinary therapy (21) and for the performance of mo-
tor physical therapy. After hospital discharge, physical re-
habilitation has been characterized by the provision of re-
habilitation programs for home or hospital exercises, in-
cluding combined strength, cardiovascular and functional
components (22).

Despite knowledge of the deleterious effects of bed rest
in multiple body systems (23-26) the ICU turns out to be
a complicated and difficult environment to mobilize crit-
ically ill patients. There are several catheters and moni-
tors to supportlife, use of sedation to reduce energy expen-
diture, sleep disorders, electrolyte imbalance, and mild
hemodynamic state, which are factors that limit mobiliza-
tion, thus contributing to the patient’s staying a rest pe-
riod (27-29).

Muscle weakness acquired in the ICU is a consequence
commonly found in patients restricted to the bed, espe-
cially in those who used invasive ventilatory support. Stud-
ies on the effect of inactivity on skeletal muscle strength
have shown a decrease of 1% to 1.5% per day in patients re-
stricted to the bed, and in patients in MV this decline may
be more significant, ranging from 5% to 6% per day (28, 30,
31).

Several studies have demonstrated the benefits of early
mobilization of ICU patients, among them the improve-
ment of functional status and acceleration of the process
of return to pre-morbidity activities (32).

The mobilization within the ICU described in recent
studies has been shown to be safe when performed in a
standardized and systematic way. For it to occur effectively,
all staff involved in care must participate and understand
its importance (28, 32).

5.1. Considerations

Some limitations of this study should be used. First, a
daily assessment of participants using the Perme score, or
that could allow a better view of the progress of these peo-
ple’s functionalities in ICU. As well as the application score
at hospital discharge.

However, the main aims to analyze the high or death
outcomes, based on the Perme score, in relation to age,
sex, severity score, hospitalization, comorbidities, length
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Table 2. Association of Outcome Discharge/Death (Florianopolis-SC, Brazil, 2018)*

High (N =168, 58.3%) Death (N =119, 41.3%) r P Value

Age,y 5422 +20.74 55.6 +18.03 0.754°
SAPS3 54.43 £ 15.58 73.45 £ 13.85 < 0.0001°
Gender

Female 68 (40.47) 40 (33.6) 0.237°

Male 100 (59.52) 79 (66.38)
Vasoactive drugs 66(39.28) 107(89.91) < 0.0001°
Sedation 61(36.6) 104 (87.39) < 0.0001°
ICU time, d 5.66 & 4.88 5.94 4 6.16 0.435
Hospital time, d 1371+ 7.44 7.74 £ 9.09 < 0.0001°
Initial Perme 7.27 + 816 0.57 +1.98 < 0.0001°
AbbreviationS: ICU, intensive care unit; SAPS3, Simplified Acute Physiology Score 3.
“Values expressed as No. (%), except where indicated, or mean = SD.
bMann-Whitney U-test.
Chi-square test.

Table 3. Perme Initial Score Associated with Sample Characterization (Florianopolis- Acknowledgments

SC, Brazil, 2018)*

Score of Initial Perme r PValue

Age 54.9 +19.7 0.67 < 0.0001
SAPS3 62.42 £17.63 < 0.0001°
Reason for < o0.01°
hospitalization

Clinical 4151730

Surgical 5.44 £ 6.75
ICU time, d 5.76 0.70 < 0.0001

AbbreviationS: ICU, intensive care unit; SAPS3, Simplified Acute Physiology
Score 3.

Values expressed as mean = SD.

bSpearman correlation test.

‘Mann-Whitney U-test.

of stay in the ICU and hospital, of persons hospitalized in
the ICU, was hit.

Alow score in the initial Perme score, allied to the high
score in the SAPS score 3, use of DVA and sedation were as-
sociated with the outcome of death, as well as high scores
in the Perme score was associated with the high outcome.

It should be noted that this is a municipal hospital,
however, due to the scarcity of medium complexity care
units in the neighboring municipalities, the hospital in
which this study was conducted ends up receiving innu-
merable patients, from the most varied cases with a high
degree of complexity. This aspect ends up inferring in the
severity of the patients received there, since it is a hetero-
geneous sample, with a score in the SAPS3 High Score, re-
sulting directly in a high mortality rate.

Middle East | Rehabil Health Stud. 2020; 7(1):e96775.

Acknowledgements to patients and the hospital.

Footnotes

Authors’ Contribution: Study concept and design: Ana
Carolina Zanchet Cavalli and Soraa Dornelles Schoeller.
Analysis and interpretation of data: Ana Carolina Zanchet
Cavallin and Cesar Augusto de Meirelles Almeida. Statisti-
cal analysis: Caroline Porcelis Vargas and Mara Ambrosina
de Oliveira Vargas. Drafting of the manuscript: Fabiola Her-
mes Chesani and Mariana Passos Moreira.

Conflict of Interests: The authors report no competing of
interest.

Ethical Approval: This study was approved by the Ethics
Committee on Researches with Human Beings of the Uni-
versity of Vale do Itajai, under no. 2,229,726, CAAE no.
71329717.8.0000.0120.

Funding/Support: This research did not receive any spe-
cific grant from funding agencies in the public, commer-
cial, or not-for-profit sectors.

Patients Consent: The patients or legal guardians signed
the Free and Informed Consent Form, pursuant to resolu-
tion 4662012 of the National Health Council, which regu-
lates research involving human beings in Brazil.

References

1. Phelan S, Lin F, Mitchell M, Chaboyer W. Implementing early mo-
bilisation in the intensive care unit: An integrative review. Int |
Nurs Stud. 2018;77:91-105. doi: 10.1016/j.ijnurstu.2017.09.019. [PubMed:
29073462].


http://dx.doi.org/10.1016/j.ijnurstu.2017.09.019
http://www.ncbi.nlm.nih.gov/pubmed/29073462
http://jrehabilhealth.com

Zanchet Cavalli AC et al.

10.

1.

12.

14.

15.

16.

. Adler ], Malone D. Early mobilization in the intensive care unit: A

systematic review. Cardiopulm Phys Ther J. 2012;23(1):5-13. [PubMed:
22807649]. [PubMed Central: PMC3286494].

. Feliciano VA, Albuquerque CG, Andrade FMD, Dantas CM, Lopez A,

Ramos FF, et al. A influéncia da mobilizacao precoce no tempo de
internamento na Unidade de Terapia Intensiva. Assobrafir Ciencia.
2012;3(2):31-42.

. Silva VS, Pinto ]G, Martinez BP, Camelier FWR. Mobilization in

the intensive care unit: Systematic review. Fisioterapia e Pesquisa.
2014;21(4):398-404.

. Kortebein P, Ferrando A, Lombeida ], Wolfe R, Evans W]. Effect of

10 days of bed rest on skeletal muscle in healthy older adults.
JAMA. 2007;297(16):1772-4. doi: 10.1001/jama.297.16.1772-b. [PubMed:
17456818].

. Banerjee A, Girard TD, Pandharipande P. The complex interplay

between delirium, sedation, and early mobility during critical
illness: Applications in the trauma unit. Curr Opin Anaesthesiol.
2011;24(2):195-201. doi: 10.1097/ACO.0b013e3283445382. [PubMed:
21386669]. [PubMed Central: PMC3606927].

. Jolley SE, Bunnell AE, Hough CL. ICU-acquired weakness. Chest.

2016;150(5):1129-40. doi:  10.1016[j.chest.2016.03.045.
27063347]. [PubMed Central: PMC5103015].

[PubMed:

. Franca EE, Ferrari F, Fernandes P, Cavalcanti R, Duarte A, Martinez BP,

et al. Physical therapy in critically ill adult patients: Recommenda-
tions from the Brazilian Association of Intensive Care Medicine De-
partment of Physical Therapy. Rev Bras Ter Intensiva. 2012;24(1):6-22.
[PubMed: 23917708].

. Burtin C, Clerckx B, Robbeets C, Ferdinande P, Langer D, Troost-

ers T, et al. Early exercise in critically ill patients enhances short-
term functional recovery. Crit Care Med. 2009;37(9):2499-505. doi:
10.1097/CCM.0b013e3181a38937. [PubMed: 19623052].

Parry SM, Granger CL, Berney S, Jones |, Beach L, El-Ansary D, et al. As-
sessment of impairment and activity limitations in the criticallyill: A
systematic review of measurement instruments and their clinimetric
properties. Intensive Care Med. 2015;41(5):744-62. doi: 10.1007/s00134-
015-3672-x. [PubMed: 25652888].

Perme C, Nawa RK, Winkelman C, Masud F. A tool to assess mo-
bility status in critically ill patients: The perme intensive care
unit mobility score. Methodist Debakey Cardiovasc J. 2014;10(1):41-
9. doi: 10.14797/mdcj-10-1-41. [PubMed: 24932363]. [PubMed Central:
PMC4051334].

Kawaguchi YM, Nawa RK, Figueiredo TB, Martins L, Pires-Neto
RC. Perme intensive care unit mobility score and ICU mobility
scale: Translation into Portuguese and cross-cultural adapta-
tion for use in Brazil. | Bras Pneumol. 2016;42(6):429-34. doi:
10.1590/S1806-37562015000000301. [PubMed: 28117473]. [PubMed
Central: PMC5344091].

. Gomes FS, Bastos MA, Matozinhos FP, Temponi HR, Velasquez-

Melendez G. [Risk assessment for pressure ulcer in critical patients].
Rev Esc Enferm USP. 2011;45(2):313-8. Portuguese. doi: 10.1590/s0080-
62342011000200002. [PubMed: 21655778].

Favarin SS, Camponogara S. Perfil dos pacientes internados na
unidade de terapia intensiva adulto de um hospital universitario. Re-
vista de Enfermagem da UFSM. 2012;2(2). doi: 10.5902/217976925178.
Caldeira VM, Silva Junior JM, Oliveira AM, Rezende S, Araujo LA, San-
tana MR, et al. Criteria for patient admission to an intensive care unit
and related mortality rates. Rev Assoc Med Bras (1992). 2010;56(5):528-
34.doi:10.1590/s0104-42302010000500012. [PubMed: 21152823].
Soares TR, Avena Kde M, Olivieri FM, Feijo LF, Mendes KM, Souza
Filho SA, et al. Retirada do leito apos a descontinuacao da ventila-
cao mecanica: Ha repercussao na mortalidade e no tempo de per-
manencia na unidade de terapia intensiva? Rev Bras Ter Intensiva.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

2010;22(1):27-32. doi: 10.1590/s0103-507x2010000100006. [PubMed:
25303696].

. Herridge MS, Tansey CM, Matte A, Tomlinson G, Diaz-Granados N,

Cooper A, et al. Functional disability 5 years after acute respira-
tory distress syndrome. N Engl | Med. 2011;364(14):1293-304. doi:
10.1056/NEJMo0a1011802. [PubMed: 21470008].

. Morris PE, Griffin L, Berry M, Thompson C, Hite RD, Winkelman C,

et al. Receiving early mobility during an intensive care unit admis-
sion is a predictor of improved outcomes in acute respiratory failure.
Am ] Med Sci. 2011;341(5):373-7. doi: 10.1097/MAJ.0b013e31820ab4f6.
[PubMed: 21358312]. [PubMed Central: PMC3082620].

Hodgson C, Needham D, Haines K, Bailey M, Ward A, Harrold
M, et al. Feasibility and inter-rater reliability of the ICU Mobility
Scale. Heart Lung. 2014;43(1):19-24. doi: 10.1016[j.hrtlng.2013.11.003.
[PubMed: 24373338].

National Institute for Health and Clinical Excellence. Rehabilitation af-
ter critical illness. London: National Institute for Health and Clinical
Excellence; 2009. Available from: www.nice.org.uk/CG83.

Connolly B, O'Neill B, Salisbury L, Blackwood B; Enhanced Recovery
After Critical Illness Programme Group. Physical rehabilitation in-
terventions for adult patients during critical illness: An overview of
systematic reviews. Thorax. 2016;71(10):881-90. doi: 10.1136/thoraxjnl-
2015-208273. [PubMed: 27220357]. [PubMed Central: PMC5036250].
Harper CM, Lyles YM. Physiology and complications of bed rest. ] Am
Geriatr Soc. 1988;36(11):1047-54. doi: 10.1111/j.1532-5415.1988.tb04375.x.
[PubMed: 3049751].

Bloomfield SA. Changes in musculoskeletal structure and function
with prolonged bed rest. Med Sci Sports Exerc.1997;29(2):197-206. doi:
10.1097/00005768-199702000-00006. [PubMed: 9044223].

Brower RG. Consequences of bed rest. Crit Care Med. 2009;37(10
Suppl):S422-8. doi: 10.1097/CCM.0bo13e3181b6e30a.  [PubMed:
20046130].

Bergouignan A, Rudwill F, Simon C, Blanc S. Physical inactivity as
the culprit of metabolic inflexibility: Evidence from bed-rest stud-
ies. | Appl Physiol (1985). 2011;111(4):1201-10. doi: 10.1152/japplphys-
i0l.00698.2011. [PubMed: 21836047].

Hopkins RO, Spuhler V], Thomsen GE. Transforming ICU culture
to facilitate early mobility. Crit Care Clin. 2007;23(1):81-96. doi:
10.1016/j.ccc.2006.11.004. [PubMed: 17307118].

Morris PE, Goad A, Thompson C, Taylor K, Harry B, Passmore L,
et al. Early intensive care unit mobility therapy in the treatment
of acute respiratory failure. Crit Care Med. 2008;36(8):2238-43. doi:
10.1097/CCM.0b013e318180b90e. [PubMed: 18596631].

Conceicao T, Gonzales Al, Figueiredo F, Vieira DSR, Bundchen DC.
Safety criteria to start early mobilization in intensive care units.
Systematic review. Rev Bras Ter Intensiva. 2017;29(4):509-19. doi:
10.5935/0103-507X.20170076. [PubMed: 29340541]. [PubMed Central:
PMC5764564].

De Jonghe B, Sharshar T, Hopkinson N, Outin H. Paresis following
mechanical ventilation. Curr Opin Crit Care. 2004;10(1):47-52. doi:
10.1097/00075198-200402000-00008. [PubMed: 15166849].

Siebens H, Aronow H, Edwards D, Ghasemi Z. A randomized con-
trolled trial of exercise to improve outcomes of acute hospitalization
in older adults. ] Am Geriatr Soc. 2000;48(12):1545-52. doi: 10.1111/j.1532-
5415.2000.tb03862.x. [PubMed: 11129741].

Bailey P, Thomsen GE, Spuhler V], Blair R, Jewkes ], Bezd-
jian L, et al. Early activity is feasible and safe in respira-
tory failure patients. Crit Care Med. 2007;35(1):139-45. doi:
10.1097/01.CCM.0000251130.69568.87. [PubMed: 17133183].
Ntoumenopoulos G. Rehabilitation during mechanical ventilation:
Review of the recent literature. Intensive Crit Care Nurs. 2015;31(3):125-
32. doi: 10.1016j.iccn.2015.02.001. [PubMed: 26026495].

Middle East ] Rehabil Health Stud. 2020; 7(1):e96775.


http://www.ncbi.nlm.nih.gov/pubmed/22807649
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3286494
http://dx.doi.org/10.1001/jama.297.16.1772-b
http://www.ncbi.nlm.nih.gov/pubmed/17456818
http://dx.doi.org/10.1097/ACO.0b013e3283445382
http://www.ncbi.nlm.nih.gov/pubmed/21386669
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3606927
http://dx.doi.org/10.1016/j.chest.2016.03.045
http://www.ncbi.nlm.nih.gov/pubmed/27063347
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5103015
http://www.ncbi.nlm.nih.gov/pubmed/23917708
http://dx.doi.org/10.1097/CCM.0b013e3181a38937
http://www.ncbi.nlm.nih.gov/pubmed/19623052
http://dx.doi.org/10.1007/s00134-015-3672-x
http://dx.doi.org/10.1007/s00134-015-3672-x
http://www.ncbi.nlm.nih.gov/pubmed/25652888
http://dx.doi.org/10.14797/mdcj-10-1-41
http://www.ncbi.nlm.nih.gov/pubmed/24932363
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4051334
http://dx.doi.org/10.1590/S1806-37562015000000301
http://www.ncbi.nlm.nih.gov/pubmed/28117473
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5344091
http://dx.doi.org/10.1590/s0080-62342011000200002
http://dx.doi.org/10.1590/s0080-62342011000200002
http://www.ncbi.nlm.nih.gov/pubmed/21655778
http://dx.doi.org/10.5902/217976925178
http://dx.doi.org/10.1590/s0104-42302010000500012
http://www.ncbi.nlm.nih.gov/pubmed/21152823
http://dx.doi.org/10.1590/s0103-507x2010000100006
http://www.ncbi.nlm.nih.gov/pubmed/25303696
http://dx.doi.org/10.1056/NEJMoa1011802
http://www.ncbi.nlm.nih.gov/pubmed/21470008
http://dx.doi.org/10.1097/MAJ.0b013e31820ab4f6
http://www.ncbi.nlm.nih.gov/pubmed/21358312
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3082620
http://dx.doi.org/10.1016/j.hrtlng.2013.11.003
http://www.ncbi.nlm.nih.gov/pubmed/24373338
www.nice.org.uk/CG83
http://dx.doi.org/10.1136/thoraxjnl-2015-208273
http://dx.doi.org/10.1136/thoraxjnl-2015-208273
http://www.ncbi.nlm.nih.gov/pubmed/27220357
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5036250
http://dx.doi.org/10.1111/j.1532-5415.1988.tb04375.x
http://www.ncbi.nlm.nih.gov/pubmed/3049751
http://dx.doi.org/10.1097/00005768-199702000-00006
http://www.ncbi.nlm.nih.gov/pubmed/9044223
http://dx.doi.org/10.1097/CCM.0b013e3181b6e30a
http://www.ncbi.nlm.nih.gov/pubmed/20046130
http://dx.doi.org/10.1152/japplphysiol.00698.2011
http://dx.doi.org/10.1152/japplphysiol.00698.2011
http://www.ncbi.nlm.nih.gov/pubmed/21836047
http://dx.doi.org/10.1016/j.ccc.2006.11.004
http://www.ncbi.nlm.nih.gov/pubmed/17307118
http://dx.doi.org/10.1097/CCM.0b013e318180b90e
http://www.ncbi.nlm.nih.gov/pubmed/18596631
http://dx.doi.org/10.5935/0103-507X.20170076
http://www.ncbi.nlm.nih.gov/pubmed/29340541
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5764564
http://dx.doi.org/10.1097/00075198-200402000-00008
http://www.ncbi.nlm.nih.gov/pubmed/15166849
http://dx.doi.org/10.1111/j.1532-5415.2000.tb03862.x
http://dx.doi.org/10.1111/j.1532-5415.2000.tb03862.x
http://www.ncbi.nlm.nih.gov/pubmed/11129741
http://dx.doi.org/10.1097/01.CCM.0000251130.69568.87
http://www.ncbi.nlm.nih.gov/pubmed/17133183
http://dx.doi.org/10.1016/j.iccn.2015.02.001
http://www.ncbi.nlm.nih.gov/pubmed/26026495
http://jrehabilhealth.com

	Abstract
	1. Background
	2. Objectives
	3. Methods
	4. Results
	Figure 1
	Table 1
	Table 2
	Table 3

	5. Discussion
	5.1. Considerations

	Acknowledgments
	Footnotes
	Authors' Contribution
	Conflict of Interests
	Ethical Approval
	Funding/Support
	Patients Consent

	References

