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Abstract: Introduction: Functionality changes during hospitalization in the critical
environment, so understanding it is essential for better guidance in the critical sector.
Immobilization in these sectors has been increasing exponentially, as has the length of
hospital stay for patients, due to the loss of muscle mass caused by the restriction to
early mobilization and motor physiotherapy due to criticality. Objective: To
characterize the functional and muscular strength profile of adult patients upon
admission and discharge from the intensive care unit. Methods: A retrospective, cross-
sectional and analytical study was carried out through analysis of medical records of
patients hospitalized from January 2021 to December 2022. Medical records were
selected that presented functional and muscular strength assessment using the Medical
Reserach Council and Functional Status Score for the Intensive Care Unit, excluding
those with incomplete records and who did not show functional decline. Results: o5

1,646 patients were selected, after analyzing the exclusion criteria, a total of 1,292
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were selected. The functionality values at discharge doubled in relation to admission,
thus being statistically significant (p=<0.0001%), as well as the significant gain in muscle
strength (p=<0.0001*). The risk of intubation was higher in patients aged between 42
and 49 years (p=0.0450*) and 66 and 73 years (p=0.0048*), neurological dysfunctions
were the most prevalent (p=<0.0001 *) which led to the need for intensive support.
Conclusion: Hospitalization in this sector was capable of developing very high muscular
and consequently functional impairment, however early mobilization and motor
physiotherapy had a significant effect on resolving this situation.

Keywords: Intensive Care Unit; Functional Status; Muscle strength; Muscle Weakness.

INTRODUCTION

Immobility in Intensive Care Units (ICU) has been exponentially increasing the
hospitalization time of patients within these sectors, due to the loss of muscle mass caused by the
restriction of early mobilization and motor physiotherapy due to its criticality, thus impairing post-
discharge functional independence(1). This impediment can have several complications for the
patient leading to Post-Intensive Care Syndrome (PICS), subjecting the patient to greater problems
during the treatment process and increased risk of mortality .

Early mobilization is characterized by motor stimulation in the first 48 hours after admission
to the ICU, if started after this period, this conduct is now called motor physiotherapy. Exercises
in bed and with sitting are examples of activities that have been attenuating the effects of
immobility, thus the objective is to avoid the loss of mobility of the human being in a way that he
can be dehospitalized with a lower level of functional impairment G4

It has a great value minimizing sarcopenia, which in turn is a natural process of human
senescence, but can also occur pathologically in patients who are in a state of muscle disuse due
to some diseases(5,6). In this context, therapies have been adopted to favor the individual being
able to be stimulated as early as possible and thus be able to reduce these deleterious effects 7.

PICS not only affects the physical but also the cognitive and mental, leading the individual
to have negative consequences in their basic activities, directly affecting their quality of life. The
patient's level of commitment, for the most part, is linked to the time he spent in hospital or the
restriction to mobilization due to the criticality of the condition in which he was. Its sequelae can
last up to approximately 5 years and in some cases can be permanent 9,

Because of this, there was a need to evaluate the size of the negative consequences that the
patient suffers in the sector, thus evaluating scales of the functionality and muscle strength of
critical patients were developed. Its applicabilities are varied, meeting the demand of the

99
specificities of each service and as well as the profile of the evaluated public. The Functional
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Status Score for the Intensive Care Unit (FSS-ICU) is one of these tools, in which it was adapted
for Brazil, with the aim of evaluating this condition through basic activities, such as: rolling,
transferring from the supine to sitting position, transferring from the sitting position to standing,
sitting at the bedside and walking. To this end, the patient is evaluated according to the autonomy
to exercise the task and his motor control and muscle strength, the score varies from 0 to 35 points,
being considered a preserved functionality the highest score. In this way, it is possible to
understand the level of commitment of the evaluated in order to set therapeutic goals (V.

The Medical Research Council Scale - MRC aims to analyze the level of muscle strength of
the patient's appendicular group, stratifying it into six categories; 0 = no contraction, 1 = oscillation
or contraction trait, 2 = active movement with gravity eliminated, 3 = active movement against
gravity, 4 = active movement against gravity and resistance and 5 = normal power. In this context,
the muscles are analyzed: shoulder abduction, elbow flexion and wrist extension to upper limbs
and hip flexion, knee extension and ankle dorsiflexion, and should be applied in both The
hemibodies and added the score of each component. The individual must reach a total of 60 points
to be considered the normal strength level, if it is less than or equal to 48 points it is considered
significant muscle weakness and below 36, severe muscle weakness (%1,

Given that the impact of the correct approach in this environment will not be limited only at
this time, but also with regard to the entire life cycle of the human being after hospital discharge.
Therefore, the present study aimed to determine the functional profile of adult patients on

admission and discharge from the ICU.

METHODOLOGY

This is a retrospective, cross-sectional and analytical study through the analysis of semi-
electronic medical records of patients who were hospitalized in the period from January 2021 to
December 2022 in the adult ICUs of the Dr Aberlado Santos Regional Hospital in the city of Belém
- PA/Brazil. The research was submitted to the Human Research Ethics Committee of the Mauricio
University Center of Nassau and approved with the opinion number 6.075.346/2023 and obeying
the guidelines for studies with human beings of the National Health Council 466/12.

As inclusion criteria, we selected medical records of patients older than 18 years who
presented functional evaluation calculated by the MRC and FSS-ICU scales and recorded in the
professional evaluation document, as well as individuals who remained hospitalized in adult ICUs
for more than 48 hours, who had a need for invasive ventilatory support throughout hospitalization
and those who did not evolve to this condition, along with users of tracheostomy, postoperative
and clinical emergencies. Medical records with incomplete records of the evaluations of the

100
selected scales, which were in the billing period and of patients who did not present functional
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decline present in the physiotherapeutic evaluations were excluded from the study.

The data were treated by Student's parametric T test and non-parametric for analysis of
paired samples through the Mann-Whitney and Wilcoxon tests and for sample design based on the
characteristics that define them, the Relative Risk test of the Prevalence Ratio type was used. With

a level of statistical significance of 5%.

RESULTS

1,646 medical records were selected from a universe of 2,000, according to the sample
calculation applied(14) with a confidence interval of 99%, with 36 excluded for presenting
incomplete information in the evaluation records and 318 for being in the billing period and access

to them is not possible, totaling 1,292 as distributed in the figure below.

Figure 01: Distribution of samples based on exclusion and inclusion criteria

Selected Medical
Records 1,646

Excluded due to Excluded because
incomplete information access was not possible]
36 318

Included in the survey
1.292

Source: Authors themselves

In table 1, it is possible to observe the relationships between diseases, ages, sex, functionality
correlating with the time of Invasive Mechanical Ventilation (IMV), and the relevant impact on
the functionality and strength of the patient's admission and discharge. Table 01 - Variables of the
characteristics found in the studied audience Source: Own authors; Absolute and relative
frequency; *Mean and Standard Deviation; F: Female; M: Male; IMV: Invasive Mechanical
Ventilation; ICU: Intensive Care Unit; FSS-ICU: Functional Status Score for the Intensive Care
Unit; MRC: Medical Research Council.
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Table 01 — Variables of the characteristics found in the studied public

Features n %
Sex
F 754 56,917
M 538 43,083
Age range
< 18 years 11 2,17
18 - 25 years 30 5,93
26 - 33 years 68 13,44
34 - 41 years 33 6,52
42 - 49 years 36 7,11
50 - 57 years 62 12,25
58 - 65 years 92 18,18
66 - 73 years 87 17,19
74 - 71 years 60 11,86
> 81 years 27 5,34
Diagnosis
Kidney Disease 62 12,25
Diabetic Disease 133 26,28
Vascular Disease 173 34,19
Heart Disease 99 19,57
Stroke 83 16,40
Post-operative 152 30,04
Benign Neoplasm 128 25,30
Brain Aneurysms 138 27,27
Amputation 179 35,38
Intubation+IMV
No 413 81,62
Yes 93 18,38
UTI*
FSS-ICU (Admission) 14,62+12,36
FSS-ICU (High) 22,13+13,16
MRC (Admission) 34,32+17,60
MRC (High) 41,27+21,57
Length of hospital stay (days) 35,35+33,96
Source: Authors' own; Absolute and relative frequency; *Mean and Standard 102

Deviation; F: Female; M: Male; IMV: Invasive Mechanical Ventilation; ICU:

Revista Brasileira de Saude Funcional, Cachoeira, BA, volume 12, nimero 2, agosto de 2024
Centro Universitario Adventista de Ensino do Nordeste - UNIAENE



Intensive Care Unit; FSS-ICU: Functional Status Score for the Intensive Care Unit;
MRC: Medical Research Council.

In this context, we can observe a quantity of 754 female and 538 male individuals. In relation
to age, there was a prevalence of young adults between 26-33 years of the patient, which shows
that more and more this population has been presenting some comorbidity that leads them to
hospitalization for a critical condition. The diagnoses of the diseases presented in the medical
records of the patients that drew attention by the number found were the amputations that had high
rates being in first place, already in second place, the vascular diseases that in turn tend to have a
relationship with the amputations increasing the quantity of this type of surgery.

When the functional profile of these individuals is analyzed, there is an increase in the total
values of the FSS-ICU that demonstrates an improvement in this condition, although unfortunately
this could not be a reality for everyone, because the multiple dysfunctions of the critical patient
compromise the quality intensely and, most of the time, for a long time.

Figure 02 demonstrates the significant result of the functionality values of the patients
analyzed through the Wilkoson test for non-parametric data by the median, first and third quartile
of the variable, of the discharge that doubled in relation to admission (p<0.0001*) which could
demonstrate a high impact of physiotherapy on the evolution of this condition in individuals. Not
only that, they also showed a significant gain in muscle strength in this process, favoring better
motor control and consequently better functional development as presented in figure 03 following

the same statistical analysis as the previous one.

Figure 02 - FSS-ICU Bloxpot Gafico evaluated on admission and discharge from the ICU.
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*Significant result of the Wilkoson test p<0.0001; MRC: Medical Research Council.
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Figure 03 — MRC Bloxpot graph evaluated at ICU admission and discharge
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Source: Authors themselves, *Significant result of the Wilkoson test p<0.0001; MRC:
Medical Research Council.

Table 02 shows that muscle weakness on admission had an impact directly proportional to
the length of hospitalization, that is, patients who had lower strength indices ended up having a
longer stay in the sector, as well as in relation to sex, where men showed a more pronounced

reduction in strength than women.

Table 02 - Distribution of motor variables correlated with hospitalization time.

Sex
Variables Feminine Masculine p-value
Med 1°Q 3°Q Med 1°Q 3°Q
FSS-ICU (admission) 12,0 3.8 28,0 12,0 5,0 21,0 0,2261
FSS-ICU (high) 25,0 10,0 35,0 25,0 13,0 35,0  0,1971
MRC (admission) 35,0 21,0 57,8 30,0 21,0 45,0  0,0227*
MRC (high) 49,5 24,0 60,0 48,0 30,0 60,0  0,3205

Length of hospital stay (days) 23,0 11,0 41,0 34,0 17,0 51,8  0,0001*

Source: Authors themselves, *Significant Mann-Whitney test result; FSS-ICU: Functional
Status Score for the Intensive Care Unit; MRC: Medical Research Council.

While in table 03, the relationship between functionality and IMV time was observed, where
the use of sedatives and dependence on mechanical ventilation were directly impactful in this

patient's condition, but the discharge data showed that there was a functional improvement. In 104
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this context, the patient who did not use IMV had a better value by the FSS-ICU at the time of

discharge and the same relationship was found in the CRM.

Table 03 - Functional and strength analysis of patients who needed or did not need

invasive ventilatory support.

VMI
Variables Yes No p-value
Med 1°Q 3°Q Med 1°Q 3°Q
FSS-ICU (admission) 5,0 0,0 11,0 15,0 5,0 28,0  <0,0001*
FSS-ICU (high) 13,0 2,0 28,0 29,0 15,0 35,0  <0,0001*
MRC (admission) 20,0 12,0 31,0 35,0 24,0 54,0 <0,0001*
MRC (high) 27,0 0,0 55,0 51,0 36,0 60,0 <0,0001*

Length of hospital stay (days) 38,0 24,0 59,0 24,0 12,0 41,0 <0,0001*

Source: Authors themselves; *Significant Mann-Whitney test result; FSS-ICU: Functional
Status Score for the Intensive Care Unit; MRC: Medical Research Council.

Despite the large number of individuals in the study, there was no statistically significant
difference when it comes to the prevalence of sex in this sector (Table 4), in this context, it was
surprising that the risk of intubation was higher in patients aged between 42 and 49 years
(p=0.0450%*), being something unusual compared to what we see in the general context in sectors
with similar characteristics, where older individuals present this type of result, as we also found in
those who were between 66 and 73 years old (p=0.0048*). Because it is a general profile unit, it
was satisfactory to be able to demonstrate through the data presented that kidney disease had a
higher prevalence than heart disease. However, the expressive demand of patients with
neurological dysfunctions in need of intensive support showed a higher prevalence than the others
(p=<0.0001%*), however, it was more than the authors expected, which leads the individual to a
longer time of use of IMV, as well as vasoactive drugs, sedatives and continuous analgesics and

together with the sequelae of central nervous system injury.

Table 04 — Sampling distribution based on the age and pathological profile of the
patients studied

Use of Intubation

Variables Total TP% RP 1C95% p-value
+VMI

Sex

Masculine 42 218  19,3% 1,09 0,75-1,57 0,3699
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Feminine 51 288 17,7% - - -

Age range
<18 years 3 11 27,3% - - -
18 - 25 years 1 30 3,3% - - -
26 - 33 years 1 68 1,5% - - -
34 - 41 years 4 33 12,1% - - -
42 - 49 years 11 36 30,6% 1,75  1,03-2,98 0,0415%*
50 - 57 years 7 62 11,3% - - -
58 - 65 years 20 92 21,7% - - -
66 - 73 years 25 87  287% 1,77 1,19-2,63 0,0048*
74 - 71 years 15 60 25,0% - - -
> 81 years 6 27 22,2% - - -
Diagnostic
Kidney Disease 20 62 323% 1,96  1,29-2,98 0,0023*
Diabetic Disease 31 133 23.,3% - - -
Vascular Disease 32 173 18,5% - - -
Heart Disease 26 99 26,3% 1,60 1,07-2,37 0,0173*
Stroke 30 83 36,1% 2,43 1,68-3,35 <0,0001*
Post-operative 21 152 13,8% - - _
Benign Neoplasm 16 128 12,5% - - -
Brain Aneurysms 19 138 13,8% - - -
Amputation 34 179 19,0% - - -

Source: Own authors; VMI: Invasive Mechanical Ventilation; *Significant result of the
Relative Risk test of the Prevalence Ratio type; TP%: Prevalence Time; PR: Prevalence
Ratio; 95%CI: Incidence.

DISCUSSION

From the data found, it was evident that patients who were hospitalized in the ICU, for a long
period, presented decline and functional deficit, as well as muscle strength. In this context, this
research corroborates with studies!!*!%!9 that demonstrate that prolonged immobilization generates
both motor and respiratory muscle weakness, which in turn contributes to hospitalization for a
longer time, and may develop temporary sequelae that can extend for up to 5 years after discharge,
as well as definitive, increasing the risk of mortality of the patient by often making them more
susceptible to hospital infections! '8, However, it is important to emphasize that adequate nutrition
is of paramount importance in order to minimize these risks, which leads us to analyze the level of
criticality of the individual who often forces him to remain fasting, only with volume support and
maintenance of the hydroelectrolytic balance, as described in the literature!'” emphasizing that the

reduction of macronutrients in the critical patient was directly responsible for the change in 106
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functionality at hospital discharge®®*))., Despite this fact, another study also shows that parenteral
nutrition, even when applied after 3 days of hospitalization, could not reduce the mortality rate in
the first 28 days and could not influence the length of hospitalization 2.

Muscle weakness is a potential factor for functional loss, given that in the case of critically ill
patients, the individual has several factors that can cause these two impairments, when analyzing
the impact of prolonged use of intensive support such as mechanical ventilation on the patient's
functionality, presenting a worse prognostic outcome ?¥.The underlying pathology was one of the
main factors that led to the need for hospitalization in the ICU, putting the patient at risk of death
and being forced to remain at rest for a longer period of time, corroborating another study**, where
it was possible to determine that the level of oxidative stress caused by the disease was responsible
for reducing muscle trophism by 40-70% of its total mass, leading to a condition of demyelination
and change in the characteristics of muscle contraction fibers, as well as through biomarkers of both
peripheral and respiratory muscles, together with the reduction in energy metabolism and the
formation of muscle fibers, accelerating the patient's death process®>®). Based on this, if there is an
increase in the criticality of the patient's condition, which requires that he or she be subjected to
invasive ventilatory support where this is possible, the patient needs to be sedated or even receive
neuromuscular blockers, which can be depolarizing or non-depolarizing, favoring the reduction of
even involuntary contractions, making sarcopenia an inevitable consequence of both axial and
appendicular muscles, making the time of use of IMV longer. Not only that, the injury induced by
mechanical ventilation, very commonly found in patients who use this support for a long time,
causes a change in gene/protein expression at the skeletal muscle level, often contributing to the
emergence of critically ill myopathy. ¢7-29,

Even those who only use continuous sedative-analgesia often have to use vasoactive drugs
due to the high hemodynamic instability caused by these drugs, such as dexmedetomidine, which
causes both bradycardia and hypotension, leading to an increase in vasoactive drugs and causing
mobilization to be suspended, which limits the role of the physiotherapist in this context. ).

Contractures, muscle shortening and joint dehydration are very common characteristics in
these patients, although physiotherapy has passive mobilization as an alternative to prevent these

consequences, being a prevalent technique in this type of sector. ©9).

CONCLUSION

Therefore, the authors conclude that ICU admission, even for a relatively short period of
time, can lead to muscular and consequently functional impairment. As a result, professionals in
the multidisciplinary team need to work on mechanisms to prevent this type of impairment,

: : . . . 107
returning the patient to the most autonomous social environment possible so that they can have
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the minimum quality of life, avoiding readmissions and reducing the risk of mortality.
Not only that, it was possible to demonstrate that physiotherapy had a positive and
satisfactory impact on the two factors evaluated, being an adjuvant to avoid prolonged and even

permanent sequelae.
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