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ABSTRACT

Objective:Immobilization causes various physiological and biomechanical problems  during inpatient treatments.Physical therapy is applied  to achieve early mobilization and avoid complication of immobilization.

Aim:The aim of this study is to assess the contribution of using lift  system to physical therapy program of immobilized patients.

Design:A randomised controlled trial.

Patients:Thirty hospitalized patients  who were immobile more than 1 week were randomised into two groups.

Interventions: Each group had received 15 sessions of physical therapy (ROM exercises and electrotherapy) regularly.Patients allocated to the add-on lift system were held in upright position with James lift®  system during each  physical therapy(PT).Patients allocated to PT program only were upgraded to a therapeutic goal of stability during standing phase as the patient’s muscular strength improved. 

Measurement: Primary outcomes were the Rivermeat Mobility Index(RMI) and Clinical Mobility Scale(CMS).Secondary outcomes were hospitalization period and the Barthel index.

Main Results:Baseline characteristics were similar between groups.As to the primary outcome,the patients  in lift-used group had significant improvement  in score of RIM  and CMS(p=0.02,p=0.002).The scores of  RIM and CMS were significantly higher in lift-used grouped when compared to non-lift used group(p<0.001, p<0.001).Hospitalization period was significantly shorter  in lift-used group(p=0.014).The patients  in lift-used group had significantly improvement in scores of Barthel index(p=0.002).The patients  in lift-used group had significantly higher  scores of Barthel index when compared  non-lift used group(p=0.004) 

Conclusions:Introduction of the lift system to PT was associated with significant improvement in mobility,a significant decrease in hospitalization period and a significant participation in the daily life.Implementary lift system to PT is very useful adjunct to early mobilization in immobilized patients. 
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INTRODUCTION

Prolonged hospital stay and long-term immobilisation due to various health problems negatively affect all the functions at the systematic level (1). In studies conducted in the early 20th century, full bed rest was shown to cause atelectasis, venous thrombosis, pulmonary edema, bone and muscle atrophy, vasomotor dysfunction, constipation and back pain (2,3). According to the current literature, immobilisation causes increased heart symptoms, decreased cardiac reserve, orthostatic hypotension, venous thromboembolism, microvascular dysfunction in the cardiovascular system, decreased ventilation, loss of lung volume, deterioration in regional ventilation perfusion rate, decrease in coughing strength, atelectasis, respiratory muscle weakness in the respiratory system, reduced muscle strength, muscle atrophy, joint contracture, negative calcium balance, hypercalciuria, osteoporosis, reduction in basal metabolism, negative nitrogen balance, glucose intolerance, hypercalcemia, loss of calcium, renal stones, infection in the endocrine and renal systems, decreased sensory perception, decreased motor activity, autonomic instability, emotional and behavioural influences, intellectual impairment, disorientation, anorexia, decreased bowel motility, constipation and pressure wounds on the skin (4).

Prevention of multisystemic complications due to immobilisation can be achieved by early mobilisation of patients (5).Although early mobilisation is of vital importance in the treatment of patients, it cannot be achieved in all patients. Conditions that prevent early mobilisation may include lack of hemodynamic stability, co-operation- and perception-associated problems, inadequate hospital staff and transfer vehicles and untimely consultation of patients for physical therapy and rehabilitation (6). Several studies have shown that the initiation of early mobilisation programme reduces patient mortality and hospitalisation cost (7). Patients should be mobilised early with systematic protocols through multidisciplinary team work. While some of these early protocols focus on motor activity, others focus on the cardiovascular and respiratory systems during mobilisation.

In recent years, lift systems have been added to conventional physical therapy and exercise programmes to mobilise patients in the early stages. These systems with various designs help patients to carry weights ergonomically at the earliest, allowing them to stand, be transferred, and mobilised with the device. In this way, patients can recover faster both physiologically and psychologically. The James ®lift system can safely carry the entire body weight without human support to lift immobilised patients in the early stages, and the patient can keep himself/herself in an upright posture without any effort and be transferred(8).

Our aim in this study was to investigate the contribution and impact of the addition of the James ® lift system to physical therapy programmes with respect to early mobilisation of immobilised patients.

MATERIALS AND METHODS
In our study, 30 patients aged 50–75 years who were immobilised for >1 week and were conscious but did not have sitting balance were evaluated. Before this study was initiated, approval was obtained from the Istanbul Bilgi University Ethics Committee (number 18, dated 10/05/2018). The inclusion criteria for the study included having undergone surgical procedures leading to immobilisation or having a disease affecting the musculoskeletal system, being conscious and not having sitting balance. The exclusion criteria included co-operation, orientation and cognitive impairment.

Patients were divided into two groups: control group, in which a conventional physical therapy programme was applied, and experimental group, in which a physical therapy programme supplemented by the James lift system was applied. Randomisation was performed according to the hospitalisation order of the patients (Figure 1).

Conventional physical therapy was administered to the control group and was aimed at achieving sitting balance in the first phase; once sitting balance could be achieved, we aimed at achieving standing balance in the second phase. Once standing balance was also achieved, supported and unsupported ambulation was commenced in the final phase.

In addition to the conventional treatment programme in the experimental group, orthostatic blood pressure was checked at the early stage before the patients gained sitting balance. Once the patients gained standing balance using the lift, they were administered walking training.

Conventional physical therapy was administered to both the groups and included passive and active assisted joint range of motion exercises, sitting balance, standing balance, electrotherapy (20 min of electrical stimulation on bilateral quadriceps and muscles) and ambulatory training.

Pre- and post-treatment evaluations included age, height, weight, duration of hospital stay and day of initial mobilisation. Clinical and Rivermead mobility indices were used as the primary outcome. The Barthel index, which assesses daily living activities, and hospitalisation period were evaluated as secondary outcomes.

The James 150 lift system is a hydraulic system made of steel pipes with a carrying capacity of 150 kg and is designed to keep the patients in an upright position. It is a hydraulic transport system with a short installation time, including an electric lift arm, 24-Volt motor, wired remote control, emergency button, mechanical emergency lowering, extensible undercarriage pedal, swivel castors and rear-wheel brakes. When a patient is required to be switched to the upright position, he/she is supported by Velcro sheaths in the thoracolumbar area, knees are locked with knee supports, feet are switched to the dorsiflex position using the foot pedal and the patient is brought to the upright position. During this time, the patient grips the lift handles with his/her hands for support. The patient is protected against falling during the lifting process by the brake-lock system.

The Rivermead mobility index reflects basic mobility activities. The questionnaire consists of 15 questions, of which 14 are self-reported items and one is a direct observation item. “Yes” answers are given 1 point. The index is scored between 0 and 15 points, where 15 indicate normal mobility, whereas ≤14 indicate impaired mobility (9).

The clinical mobility scale evaluates the level of mobility and is scored between 0 and 3 points. It includes the following items: upright posture, walking, gait, sitting, stair climbing, hand-held appliances and wheelchair and time usage. It is scored between 0 and 24 points, and higher scores indicate increased mobility (10).

The Barthel index scores daily life activities. The total score can range between 0 and 100 points, with each question score ranging from 0.5 to 10 points. The sub-topics covered include feeding, bathing, grooming, dressing, bowel care, bladder care, toilet use, transfer (bed to chair and back), mobility (on levelled surfaces) and stair climbing. Higher scores indicate improved independence of the patient (11).

Statistical analysis: SPSS 22.0 statistical software was used for the analysis of the data in our study. After the descriptive statistical data were recorded, the Mann–Whitney U test was used for inter-group comparisons of non-parametric data and Wilcoxon test for intra-group comparisons before and after the therapy. The Spearman correlation analysis was performed to measure the degree of association between the variables. P <0.05 was considered statistically significant.

RESULTS

Thirty patients who met the inclusion criteria were evaluated in the study. They were randomly divided into two groups: the control and experimental groups (n = 15 each) (Table 1). Orthopaedic surgery was performed in 16 patients and abdominal surgery in 14. The treatment was initiated on the postoperative day 2 (Table 2).

As to the primary outcome, the patients in lift-used group had significant improvement

in score of RIM and CMS(p=0.02,p=0.002).The scores of RIM and CMS were significantly higher in lift-used group when compared to control group(p<0.001, p<0.001). Hospitalization period was significantly shorter in lift-used group(p=0.014) (Table 3).

The patients in lift-used group had significantly improvement in scores of Barthel

Index (p=0.002).The patients in lift-used group had significantly higher scores of

Barthel index when compared non-lift used group(p=0.004) (Table 3).
DISCUSSION

The purpose of mobilisation is to enable inpatients to move to the upright position in early stages and ensure that they are safely mobilised. Early rehabilitation programme, which involves enabling the patients to stand as soon as possible, aims to accelerate functional recovery in patients with chronic illness. Once muscle strength is improved and sitting balance is achieved with conventional physiotherapy, patients can be provided training for standing. However, even if patients are able to stand, they can do so for a short period of time if there is proximal muscle weakness and decreased muscle endurance. Physical fatigue of the assistant staff and physiotherapists can also be considered as a factor that shortens the duration of standing. With the lift system, patients can be mobilised early by skipping the above mentioned steps. With this system, knees can be locked by applying a corresponding force vector on the opposite direction to the vector of gravitational centre when the patient is standing, even if there is not enough quadriceps strength. At the same time, this system is effective in the emergence of co-contraction between quadriceps femoris and biceps femoris muscles. In addition to body weight, proprioceptive receptors are also stimulated by the effect of approximation, especially in the lower extremity joints, and positional sensation in the brain is improved (12,13,14).Owing to the James lift system, patients can be safely held in the upright position with mechanical support and without their own strength. In our study, we found that the hospitalisation duration decreased, mobility increased, daily life activities increased and early mobilisation occurred in patients who could standing with the lift system at the earliest.

Studies with lift systems have shown that they are highly beneficial for reducing musculoskeletal injuries in healthcare workers who assist patients to stand (15).

Studies have also shown that immobilisation results in a reduction of 1%–1.5% of muscle mass every day and up to 50% of the total muscle mass after 2 weeks of bed rest(2). Cardiovascular dysfunctions, such as a 10%–20% decrease in the plasma volume, postural hypotension, tachycardia, decreased systolic pressure, decreased cardiac output and oxygen use can also occur after 3–4 days of immobilisation(16). Furthermore, 4–7 days of immobilisation can result in 25%–33% decrease in peripheral muscle strength and 60% decrease in respiratory function (17,18). Elliot et al. (19) and Wilson et al. (20) reported that keeping the patient in the standing position in the early stages of immobilisation accelerates mobilisation. Consistent with this information, we also found that patients who exercised with the lift system managed to mobilise after 3 days of hospitalisation.
Decreased activity tolerance, muscle weakness and decreased range of motion of the joints lead to a decrease in the daily life activities of patients. Schujmann et al. reported that 96 patients in the intensive care unit who could stand at the earliest showed decreased hospital stay, increased physical performance and improved daily life activities(17). In a study by Riberholt et al., it was reported that stepping on the ground from early stages activated plantar proprioceptors in the patients, enabling them to mobilise more quickly and accelerate their return to daily life activities (21). McWilliams et al. divided 63 intensive care patients into two groups; rehabilitation programme was performed on both the groups, and one group was also trained with the James lift system for the sitting position and then the standing position (8). It was found that in patients who stood up using the lift system, the mobilisation period was shorter than in those who only received the rehabilitation programme. Additionally, the time taken to return to daily life activities was lesser according to the Barthel index. Consistent with the literature, we found that our patients who stood up using the James lift system could resume their daily life activities more quickly (according to the Barthel index) and had a shorter hospital stay.


Lift systems have the lowest risk of injuries because they do not exert extra burden or weight on the patient and healthcare worker during the process of switching long-term inpatients to the standing position. Therefore, they can be safely used (22). In their study on patients with spinal cord injuries, Horoddyki et al. reported that the use of mechanical lifting devices is safer than manually mobilising patients (23).
CONCLUSION


Based on our findings, we conclude that patient lift systems provide early mobilisation of immobilised patients, decrease the duration of hospitalisation, increase daily life activities and can be safely used.
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Figure 1. Application of James lift system
Table 1. Demographic characteristics of patients

	
	Lift-used group (n=15)

Mean±SD
	Non-lift used group (n=15)

Mean±SD
	z
	p

	Age (year)
	63.00±7.37
	65.40±10.02
	-0.598
	0.550m

	BMI (kg/m2)
	25.10±1.09
	26.55±4.16
	-0.759
	0.448m


mMann-Whitney U Test. BMI: Body mass index. SD:Standard deviation.
Table 2. Patient distribution between groups
	
	Lift-used group (n=15)
	Non-lift used group (n=15)

	Orthopaedic surgery
	7 (%46.7)
	9 (%60)

	Abdominal surgery
	8 (%53.3)
	6 (%40)


Table 3. Comparison of intergroup and in-group hospital stay, mobility indexes and Barthel index
	
	
	Lift-used group

Mean±SD
	Non-lift used group

Mean±SD
	z
	p

	Duration of hospitalization


	2.66±0.98
	6.20±4.26
	-2.463
	0.014m

	Clinical Mobility Index
	Pre-treatment
	1.08±1.62
	2.00±3.43
	-0.222
	0.824m

	
	Post-treatment 
	12.83±5.76
	2.60±3.40
	-3.478
	<0.001m

	
	z
	-3.069
	-1.890
	

	
	p
	0.002w
	0.059w
	

	Rivermead Mobility Index 
	Pre-treatment
	0.66±0.88
	2.20±3.08
	-1.349
	0.177m

	
	Post-treatment 
	7.58±2.81
	2.50±3.06
	-3.250
	<0,001m

	
	z
	-3.063
	-1.732
	

	
	p
	0.002w
	0.083w
	

	Barthel Index
	Pre-treatment
	5.00±6.03
	15.00±20.81
	-1.117
	0.264m

	
	Post-treatment 
	44.58±18.76
	16.00±21.05
	-2.860
	0.004m

	
	z
	-3.066
	-1.414
	

	
	p
	0.002w
	0.157w
	


mMann-Whitney U Test / wWilcoxon Test. SD:Standard deviation.
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