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Abstract

Objective: The purpose of this study is to assess the mo-
bilization rates in an intensive care unit (ICU) and factors
affecting early mobilization, and to compare the clinical
characteristics of mobilized and non-mobilized patients.

Material and Methods: Eighty-six patients who were hos-
pitalized for at least 3 days and mobilized before the ICU
were included. The diagnosis at the ICU admission, co-
morbidities, the best mobility level during hospitalization,
discharge status, and Ramsay and Acute Physiologic and
Chronic Health Evaluation (APACHE Il) scores were recor-
ded. The mobilization status of the surviving patients 1
month after discharge was evaluated.

Results: Fifty-eight (67.4%) patients were not mobilized
during their hospitalization. When mobilized and non-
mobilized groups were compared; ages, duration of hos-
pitalization in days, and APACHE Il scores were lower, while
the functional improvement after discharge was signifi-
cantly higher in the mobilized group (p-values <0.001 for
this analysis).

Conclusion: We found that the mobilization rate was quite
low compared to studies from other countries. The most
important modifiable barrier to mobilization was mechani-
cal ventilation, and we found that mobilization in ICU may
improve the discharge functional status.

Keywords: Critical care, APACHE, early ambulation, mecha-
nical ventilator
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Amag: Bu calismanin amaci, yogun bakim tnitesinde (YBU)
mobilizasyon oranini ve mobilizasyona engel olan faktor-
leri degerlendirmek, mobilize olan ve olamayan hastalarin
klinik 6zelliklerini karsilastirmaktir.

Gereg ve Yontemler: Yogun bakim Unitesinde en az Ug¢
gln yatisi olan ve daha énce mobilize olan 86 hasta dahil
edildi. YBU'ye gelis tanisi, komorbiditeler, hospitalizasyon
sUresi, yatisi boyunca en iyi mobilizasyon duizeyi, mekanik
ventilasyon ihtiyaci, taburculuk durumu, Ramsay ve Acute
Physiologic and Chronic Health Evaluation (APACHE) Il sko-
ru kaydedildi. Taburculuktan bir ay sonra hastalarin mobili-
zasyon durumu degerlendirildi.

Bulgular: Elli sekiz (%67,4) hasta hi¢ mobilize olamadi. Mo-
bilize olan ve olmayan hastalar karsilastirildiginda; yas, hos-
pitalizasyon sdresi ve APACHE Il skoru mobilize olan grupta
daha dusuk iken, taburculuk sonrasi fonksiyonel iyilesme
mobilize olan grupta daha ytksek idi (p degeri <0,001 ola-
rak bulundu).

Sonug: Mobilizasyon oranlarimizin diger Ulkelerde yapilan
calismalara gore daha dustk oldugu goruldu. Mobilizasyo-
nun onlndeki en dnemli modifiye edilebilir engelin me-
kanik ventilasyon oldugu gérildi. YBU'de mobilizasyonun
taburculuk sonrasi fonksiyonel durumu iyilestirmede etkili
olabilecegi sonucuna varilimistir.

Anahtar kelimeler: Yogun bakim, APACHE, erken mobili-
zasyon, mekanik ventilator
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Introduction

Bed rest is required for vital treatments in the intensive care units (ICU).
However, it may lead to muscle weakness, neuropathy, and critical ill-
ness myopathy (1). As it has been reported, muscle weakness ranges
between 25% and 50% in intensive care patients, and functional disabil-
ity due to the weakness can continue for months after discharge from
the ICU. Prolonged mechanical ventilation and the long duration of an
ICU stay are known to be risk factors for critical illness weakness (2-6).

Patient mobilization in the ICU is an efficacious and safe activity to im-
prove the function and quality of life after discharge from the ICU. Early
mobilization (EM) can be defined as the physical activity started within
the first 2 to 5 days of ICU admission (7). EM is an essential physical thera-
py method to prevent the side effects of immobilization in ICU patients.
Pain control, early diagnosis and treatment of delirium, and an appro-

Table 1. Ramsay Sedation Scale (22)

Score

1 Anxious, agitated, restless

2 Cooperative, oriented, tranquil

3 Responsive to commands only

4 Brisk response to light glabellar tap or loud auditory stimulus
5 Sluggish response to light glabellar tap or loud auditory stimulus
6 No response to light glabellar tap or loud auditory stimulus

| Is the patient eligible for mobilization? |
YES NO

Note the reason
« Insufficient consciousness
+ - Cardiovascular instability
+ Pulmonary instability
+ Neurological problems
« Fever
+ Platelet <20,000 /mL
+ Hemoglobin <7 mg/dl
+ The placement of catheters

Sitting and hanging legs at the
edge of the bed for 3 minutes

Transferring from bed to chair and
sitting in the chair for 3 minutes

Walking 10 meters +

Consult with intensive care
specialists for modifiable conditions

Figure 1. Mobilization flowchart.

priate cooperation with the patient are factors to be considered for a
successful EM (8-11). Mobilization is recommended for all patients in
the ICU to reduce mortality, delirium frequency, hospitalization period,
and functional disability (12-17). Many active mobilization protocols, in-
cluding the active or resistive range of motion exercises, sitting in a bed
or chair, bed exercises, transfers, standing up, and walking, have been
identified (5, 18, 19). Some of the factors described in the literature that
complicate mobilization include hemodynamic instability, the presence
of catheters, nasogastric tube, endotracheal tube, anxiety about injuring
the patient, and insufficient staff and equipment (8, 20, 21).

Although there have been various studies in the literature showing the
benefits of and barriers to mobilization in other countries, in our country,
the number of studies is limited. Therefore, we aimed to assess our mobili-
zation rates in the ICU and factors affecting mobilization, and to compare
the clinical characteristics of mobilized and non-mobilized patients.

Material and Methods

A prospective observational study was planned in our 25-bed general
adult intensive care clinic from April to December 2016. The study pro-
tocol was approved by the Ethics Committee of Ankara Numune Train-
ing and Research Hospital. Written informed consent was obtained from
patients, or patients’ first-degree relatives, included in this study. All pa-
tients were evaluated by the same physical medicine and rehabilitation
specialist. Exclusion criteria were age under 18 years, severe dementia
and Alzheimer’s, the bone and spinal fractures requiring absolute stabi-
lization, and mobilization difficulties before the intensive care.

The age, gender, diagnosis at the ICU admission, comorbidities, length
of the ICU hospitalization, best mobility level during hospitalization,
mobility level at discharge, mechanical ventilation requirement, and dis-
charge status were evaluated. The body temperature, complete blood
count, routine biochemical tests, and cardiac and pulmonary param-
eters were recorded. The Ramsay score and the Acute Physiologic and
Chronic Health Evaluation (APACHE Il) score were calculated.

The APACHE Il score is assessed using data from the first 24 hours after
the ICU admission. It is obtained as the sum of the acute physiology
score (12 parameters), age, and chronic health condition. This score is
used to detect the severity of disease and estimated mortality rate in
intensive care patients (22).

The Ramsay Sedation Scale is the most commonly used scale for the con-
sciousness level of patients (23, 24). The scoring is shown in Table 1. The
patients with the Ramsay score 2 or 3 were evaluated for mobilization.

Mobilization potentials of the patients were assessed daily and modifi-
able conditions (such as the sedation level) were consulted with
intensive care specialists (Figure 1). Vital parameters were monitored
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during the mobilization activities. Increasing or decreasing 10-20
heart beats/minute, the symptoms of cardiac stress (e.g., clamminess,
chest/arm/neck pain, and shortness of breath), at least a 20% change
in the blood pressure, an increasing respiratory rate, intercostal retrac-
tions, and deterioration of oxygenation were considered as hemody-
namic instability, and mobilization was postponed till these symp-
toms resolved. In daily examination, the findings that supported
ischemia on electrocardiogram, cardiac arrhythmias, acute pulmonary
embolism, acute myocarditis, pericarditis, unstable angina, and high-
dose positive inotropic therapy were accepted as parameters to defer
activities (25, 26). Unsuitable factors for mobilization are listed in Table
2. Mobilization activities were graded at three levels: (1) sitting with
legs hanging at the edge of the bed for 3 minutes; (2) transferring
from bed to chair and sitting in the chair for 3 minutes; and (3) walking
10 meters. The best mobilization level was recorded during the ICU
stay. The necessary assistance was given to patients for all types of
mobilization (active assistant rehabilitation), and mobilization pro-
gressed gradually from easy to difficult, depending on the patient’s
tolerance. During hospitalization, a worsening mobilization level was
recorded.

All patients included in the study were evaluated again 1 month after
discharge, and we noted whether there was a progress in mobility com-
pared to discharge status.

Statistical analysis

The Statistical Package for Social Sciences (SPSS) for Windows 20
package program was used for the statistical analyses. The Shap-
iro-Wilk test was used to test for normality; the results of this test
indicated whether parametric and non-parametric tests should be
performed. The general descriptive statistics for continuous variables
were summarized as the mean, median, and standard deviation val-
ues. When analyzing the differences of the continuous variables be-
tween the two groups, the Independent Samples T-test for two in-
dependent groups was used for data with normal distribution (age),
and the Mann-Whitney U test was used for data without normal
distribution (hospitalization duration, APACHE II). The differences be-
tween categorical variables were determined using the chi-squared

or Fisher's exact tests. The threshold for statistical significance was
set at p<0.05.

Results

Eighty-six patients (43 female and 43 male) of 190 patients were in-
cluded in the study due to exclusion criteria and loss to follow-up (Fig-
ure 2). The mean age was 69.05+16.08 years. The duration of the ICU
hospitalization was 19 (3-120) days. The mean APACHE Il score was
12.48+7.06.

The most frequent cause of the ICU admission was pulmonary diseases:
34 patients (39.5%). The reasons for ICU hospitalization and co-existing
conditions of patients are shown in Table 3.

The mobilization levels of patients were the following: 58 (67.4%) pa-
tients had no mobilization; 9 (10.4%) patients sat with legs hanging at
the edge of the bed; 16 (18.6%) patients sat in the chair; and 3 (3.4%) pa-
tients walked. Twenty of 28 mobilized patients had mobilization in the
first 3 days. There were no complications related to mobilization during
the rehabilitation sessions.

The diagnosis for ICU hospitalization was evaluated. In the mobilized
group, the diagnosis was determined as pulmonary disease in 10 pa-
tients (35.7%), neurological disease in 10 patients (35.7%), cardiac dis-
ease in 3 patients (10.7%), diabetic ketoacidosis in 3 patients (10.7%),
and hepatic disease in 2 patients (7.1%). In non-mobilized group, the
diagnosis was found to be pulmonary disease in 24 patients (41.4%),
neurological disease in 22 patients (37.9%), cardiac disease 10 in pa-
tients (17.2%), diabetic ketoacidosis in 1 patient (1.7%), and orthopedic
disease in 1 patient (1.7%).

When the mobilized and non-mobilized groups were compared, the
age, hospitalization duration, and APACHE Il score were lower in the mo-
bilized group (p<0.001) (Table 4). Two mobilized patients regressed due
to hemodynamic instability and respiratory failure. These patients were
not mobilized again. The worsening of the clinical condition was not
associated with the mobilization session.

Table 2. Unsuitable parameters for mobilization

Cardiac
parameters

Heart rate >130 beats/min or <40 beats/min

Active myocardial ischemia

Mean arterial pressure <65 mmHg or >110 mmHg

Systolic blood pressure <90 mmHg or >200 mmHg
FiO,> 0.6

O, saturation <90%

Respiratory
parameters

Respiratory rate >35/minute
PEEP >10cm H,O
PaO,/FiO2 <300

Hemodynamic Hb <7 mg/dL
parameters Platelet <20,000 /mL
Other parameters Fever >38°C

Increased intracranial pressure

FiO,: inspired fraction of oxygen; PEEP: positive end expiratory pressure; PaO,;:
oxygen pressure; Hb: hemoglobin

| Patients admitted to ICU (n=190) |

104 excluded:

A length of stay <3 days (n=18)
Age <18 year (n=7)

Cognitive impairment (n=5)

Bone and spinal fractures requiring
absolute stabilization (n=15)
Mobilization difficulty before
intensive (n=25)

v Loss to follow up (n=34)

| Included patients (n=86) |

~ .

| Mobilized patients (n=28) | | Non-mobilized patients (n=58) |

sl 4 } o]

Improvement of mobilization 1 Improvement of mobilization 1
month after discharge (n=21) month after discharge (n=4)

Figure 2. Flow of patients through the study.
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Table 3. Diagnosis at admission to the intensive care clinic and co-existing disorders

Diagnosis at admission to the intensive care clinic

Pulmonary  Neurologic Cardiac Diabetic Hepatic Orthopedic
Co-existing disorders disease disease disease ketoacidosis disease disease Total
Pulmonary disease - 2 2 0 0 0 4
Cardiac disease 10 17 - 1 1 1 30
Neurologic disease 4 - 1 2 0 0 7
Orthopedic disease 6 3 4 0 0 - 13
Malignancy 12 3 3 0 0 0 18
Renal disease 1 1 1 0 1 0 4
Psychiatric disorder 1 0 0 1 0 0 2
None 0 6 2 0 0 0 8
Total 34 32 13 4 2 1 86
Table 4. Age, gender, hospitalization duration, and APACHE Il score of mobilized and non-mobilized patients
Mobilized patients Non-mobilized patients Total
(n=28) (n=58) (n=86) P

Age(year) (mean, %) 60.17£14.80 73.34£14.98 69.05£16.08 p<0.001*
Gender (F/M) 16/12 27/31 43/43 p=0.357
Hospitalization duration (day)

(mean, %) 10.75+7.20 243442236 19.91+19.82

(median, min—max) 8.00 (3-32) 19.50 (3-120) 19.00 (3-120) p<0.001*
APACHE I

(mean, £) 9.17+5.83 14.08+7.09 12.48+7.06

(median, min—-max) 6.5 (3-29) 13 (5-43) 12 (3-43) p<0.001*
One month after discharge Improvement in mobility® 21 4 25 p<0.001*

F: female; M: male, min: minimum; max: maximum; APACHE: Acute Physiologic and Chronic Health Evaluation

* p<0.05

a:Whether there was an improvement in mobility compared to discharge status was recorded

60

50

m Mechanical ventilation

® Hemodynamic instability
30 = Insufficient consciousness
® Pulmonary instability
ulow platelet levels

20 .
= Low hemoglobin levels

Barriers for mobilization

Figure 3. Barriers to mobilization.

1-Mechanical ventilation (55.2%); 2-Hemodynamic instability (46.6%); 3—
Insufficient consciousness=Ramsay 4-6 (38%); 4-Pulmonary instability (37.9%);
5-Low platelet levels, platelet<20000 (13.8%); 6-Low hemoglobin levels, <7
mag/dL (8.6%)

Of the 86 patients followed, 32 (55.2%) were mechanically ventilated,

and none of the mechanically ventilated patients were mobilized. On

the other hand, 28 (51.9%) non-ventilated patients were mobilized.
Some of the patients had multiple barriers for EM. Factors that prevent
mobilization were found to be mechanical ventilation (55.2%), hemo-
dynamic instability (46.6%), insufficient consciousness [patients with
the Ramsay score 4-6 (38%)], pulmonary instability (37.9%), low platelet
levels (13.8%), and low hemoglobin levels (8.6%). Thirteen (22.4%) non-
mobilized patients had no barrier to mobilization except mechanical
ventilation (Figure 3).

The discharge status of these patients were as follows: mortality (29.1%),
transfer to service (34.9%), transfer to the palliative care unit (23.3%),
home discharge (11.6%), and transfer to another ICU (1.2%). The mortal-
ity and palliative care unit transfer rates were higher in the non-mobi-
lized group, while the rate of transfer to service was higher in the mobi-
lized group (Table 5).

One month after discharge, patients were re-evaluated about their mo-
bilization status. The mobilization level of 25 patients improved com-
pared to discharge functional status. Twenty-one (84%) of these pa-
tients were mobilized during the ICU stay, while 4 (16%) patients were
not mobilized. There was a relation between the functional improve-
ment after discharge and mobilization in the ICU (p<0.001).
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Table 5. Patients’ discharge status

Mobilized Non-mobilized Total
Patients Patients Patients
Died 2 (7.1%) 23 (39.7%) 25 (29.1%)
Palliative care transfer 1 (3.6%) 19 (32.8%) 20 (23.3%)
Home 5(17.9%) 5 (8.6%) 10 (11.6%)

Another clinic

(non-ICU) 20 (71.4%) 10 (17.2%) 30 (34.9%)
Another ICU 0 (0%) 1(1.7%) 1(1.2%)
Total 28 58 86

ICU: intensive care unit

Discussion

In this study, we aimed to explore the mobilization rates, factors affect-
ing mobilization, and patients'functional outcomes after discharge, and
to compare the clinical characteristics of mobilized and non-mobilized
patients. Our findings suggest that mobilization rates were moderately
low, and the most common barrier for mobilization was mechanical
ventilation. We found that mobilized patients had a shorter hospitaliza-
tion duration, lower APACHE Il scores, and better functional status after
discharge.

Early mobilization is a current and frequently discussed issue in the
ICU patients. Although patients with mechanical ventilation had EM
in several studies (27, 28), mechanically ventilated patients could not
be mobilized at all or could be mobilized at very low rates in some re-
ports (16, 17). In a multi-center study with 12 ICUs, although there was
a skillful physical therapy staff, no mobilization was achieved in 1079
(84%) of 1288 planned EM episodes (27). In studies on EM, the barriers
for rehabilitation were also investigated. In a review with 40 studies, 28
unique barriers to EM were detected, and the most common barriers
were patient related. Analyzed barriers in this review were as follows: 14
(50%) were patient related, 5 (18%) structural, 5 (18%) ICU cultural, and 4
(14%) process-related barriers (28). The text from Australia and Scotland
cohorts suggest that the most frequent barrier was sedation. Cardiac
and neurological instability and endotracheal tubes were also com-
monly noticed barriers (29). Leditschke et al. (11) found that the most
frequent avoidable causes were the presence of femoral vascular access,
timing of procedures, and sedation management. On the other hand,
unavoidable factors preventing mobilization were respiratory instabil-
ity, hemodynamic instability, neurologic instability, and diseases (e.g.,
pelvic fractures) requiring bed rest. They said that inexperienced staff
and inadequate equipment (such as a portable mechanical ventilator)
were other barriers to mobilization. The presence of a central venous
catheter, use of vasopressors, dialysis treatment, sedation, delirium, and
left ventricular assist device were not determined to be barriers for EM
(8,18). We observed that our mobilization rate in the intensive care was
not very low, but we could not mobilize any of the mechanically venti-
lated patients. The main barriers to mobilization in our study were the
presence of mechanical ventilation, cardiovascular instability, pulmo-
nary instability, and insufficient consciousness. Although our mobiliza-
tion barriers are similar to the examples in the literature, catheters were
not reported because the maximum mobilization was evaluated after
these problems were modified. On the other hand, reasons unrelated
to the patients for our low mobilization rate may be considered as inex-
perience in the rehabilitation of the ICU patients, anxiety about harming

critically ill patients, and an inadequate number of portable mechanic
ventilators and skillful rehabilitation auxiliaries.

The APACHE Il score that shows severity of illness was assessed in the
ICU mobilization studies. The mean APACHE Il score of our patients was
1248, and it was lower in the mobilized group as compared to the non-
mobilized group. The APACHE Il score is directly related to the mobility
rates as it shows the well-being of the patient. There are studies that
showed higher mobilization rates than our results, even if the APACHE
Il score was higher than ours. Leditschke et al. (11) discovered that pa-
tients were mobilized on 54% of patient days, and their mean APACHE ||
score was 14.7. The reason for the better mobility rate despite the high
score may be considered that they accepted passive transfer with an
elevator, sling, or other instrument as mobilization. In another study
with including only mechanically ventilated patients, the mean APACHE
Il score was 18, and mobilization was not achieved in 84% of 1288 mo-
bilization attempts (27). The APACHE Il score may be a marker for mobi-
lization in ICUs, and it may be a predictor to focus on the appropriate
patients. The APACHE Il score that is calculated as routine in our ICU may
be added to parameters such as diagnosis, cooperation, age, and ortho-
pedic status for patient selection.

In a randomized controlled study that assessed the discharge functional
status, a 6-min walking distance, the isometric quadriceps force, and the
Short Form 36 Health Survey questionnaire were higher in the therapy
group. Admission to the rehabilitation department after discharge was
lower in the therapy group (30). In a study from the United States, it was
found that survivors who received physical therapy during the ICU treat-
ment had better results for function, a decreased hospital length of stay,
and better weaning from mechanical ventilation (12). In studies based
on the evidence in favor of EM, European respiratory intensive care as-
sociations and the European Community recommend practicing the
EM techniques and muscle training for the intensive care patients (31).
Our results supported that hospitalization duration was shorter in the
EM group and 1 month after discharge, a greater functional improve-
ment was seen in mobilized patients. Significantly, a better functional
improvement after discharge in the mobilized group than in the non-
mobilized group in the ICU stay may support the importance of mobi-
lization in the ICU.

This study had some limitations. Mobilized patients in the intensive care
had already better clinical parameters than immobilized patients, the
functional status before the rehabilitation program was not evaluated
with specific tests, and this study has relatively a small patient popu-
lation. Longitudinal studies in larger samples with control groups are
needed to confirm our preliminary findings.

Conclusion

This study indicates lower ICU mobilization rates that have not been
examined adequately in our country compared to reports from other
countries. The most important modifiable barrier to mobilization was
mechanical ventilation. The present study provides data on mobilization
rates, barriers to mobilization and potential positive outcomes, and on
whether mobilization in the ICU can improve the discharge functional
condition.
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