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a b s t r a c t

The purpose of this study was to determine the effect of range of motion exercises on preventing
delirium and shortening the duration of delirium among patients in the intensive care unit who are aged
65 and over. The study was conducted in the intensive care unit on patients with non-invasive me-
chanical ventilation. The sample size included 47 patients from the intervention group and 47 from the
control group. The incidence of delirium was 8.5% in the intervention group and 21.3% in the control
group. The duration of delirium was 15 h for patients in the intervention group and 38 h for those in the
control group. Although delirium incidence and duration decreased by 2.5-fold in the intervention group
compared to the control group; there was no significant relationship between the intervention and
control groups. In conclusion, as the decreases in delirium occurrence and duration were not statistically
significant, the effect of range of motion exercises was limited.

� 2015 Elsevier Inc. All rights reserved.

Introduction

Delirium, as an acute state of confusion, is a severe geriatric
syndrome common among older patients in the intensive care unit
(ICU) that is caused by a decrease in functional, metabolic and
cognitive activities.1,2 Delirium is a complicated clinical syndrome
affected by patients’ physiological parameters and their health
conditions. These parameters are utilized to develop a model to
predict delirium. Inouye et al.’s model to predict delirium includes
four risk factors for delirium: the presence of cognitive and vision
impairment, an Acute Physiology and Chronic Health Assessment II
(APACHE II) score of 16 or above, and a bloodeurea nitrogen (BUN)/
serum creatinine ratio of 18 or above.3 Delirium occurs at a high
incidence in patients with ventilation support. In invasive me-
chanic ventilation (IMV), the patient is supported via an endotra-
cheal tube that provides positive pressure from a ventilator.4 In
non-invasive mechanic ventilation (NIMV), the patient is supported
by a face mask that provides positive pressure from a ventilator.
NIMV has certain advantages, such as a decreased need for seda-
tion, a reduced use of physical restraints, a decreased number of
tubes, low anxiety levels due to the patient’s speaking ability,

improved nutrition levels by oral feeding, and a decreased risk of
respiratory infections.5,6 Delirium incidence differs as to the type of
ventilation support. Although its incidence in patients with NIMV is
20%e50%, in patients with IMV this ratio is 60%e80%.7 Among
elderly populations, the incidence is also high. More than 20% of
people aged 65 and over suffer from delirium at the time of
admission to the emergency room.8 This number varies from 20% to
79% in the ICU.9e11

Although delirium screening is important,10,12,13 it does not
ensure an improvement in health outcomes. Therefore, the clinical
guidelines of the National Institute for Health and Care Excellence
(NICE) and the ABCDE bundle recommend earlymobility to prevent
delirium.12,13 The ABCDE bundle is a set of evidence-based practices
designated by an acronym that represents ABC: awakening and
breathing coordination, D: delirium monitoring and management,
and E: early mobility.12 The ABC component contains sedation
awakening and spontaneous breathing trials. The D component
includes delirium screening by a validated tool such as the Intensive
Care Delirium Screening Checklist or the Confusion Assessment
Method for the Intensive Care Unit (CAM-ICU). The E component
contains early mobility encouragement and safety screening for
vital and hemodynamic signs.7,14 Early mobility refers to the
mobilization of patients in the first 48 h after ICU admission, and it
includes movements varying from passive range of motion (ROM)
exercises to ambulation in the unit.15 The ABCD components are
implemented in many ICUs as part of routine care, but the E
component has certain implementation deficits.7 Although exercise
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is beneficial and highly recommended for patients with delirium, it
is time consuming. Therefore, its feasibility is considered to be low
by health care professionals.16 Indeed, early mobility prevents
complications of immobility by encouraging the patient to move
and improve vital functions.17 Mobility has positive effects such as
improving the venous return and stroke volume, increasing the
amount of oxygen distributed to tissues, reducing ventilation time
and enhancing cognitive abilities.17,18

The research regarding the effect of exercise on delirium mostly
centers on patients with IMV.19,20 Schweickert et al found that
patients who underwent physical therapy, including the passive
ROM exercises, sitting balance and tolerance, pre-ambulation ex-
ercises and ambulation have shorter durations of delirium and
more ventilator-free days compared to patients who did not receive
this therapy.20 Another study emphasized that the patients with
acute respiratory failure who receive physical therapy benefit from
improved delirium status and a decreased length of hospital stay.19

Although patients with NIMV suffer from delirium at a high
incidence, this patient group has not been sufficiently investigated.
The literature does not include any studies concerning the effect of
exercises on decreasing delirium incidence or preventing delirium
among older adults with NIMV.7 Therefore, we aimed to determine
the effect of ROM exercises on preventing delirium and shortening
the delirium duration among patients in the ICU aged 65 years and
over with non-invasive mechanical ventilation. The hypotheses of
the study were generated as follows:

H1. ROM exercises would prevent the development of delirium in
the intervention group compared to the control group.

H2. ROM exercises would shorten the duration of delirium in the
intervention group compared to the control group.

Materials and methods

Study setting and design

This study was performed in the adult medical ICUs of a uni-
versity hospital in Turkey. Our study was a randomized, controlled
clinical trial. A stratified randomization was used in this study.
Patients were stratified and matched based on their BUN/serum
creatinine ratios (>18 and �17.9), their APACHE II scores (>16 and
�15) and the existence of visual impairments (present or absent)
via the delirium predict model.3 All patients meeting the inclusion
criteria were matched according to their BUN/serum creatinine
ratios, their APACHE II scores and the existence of visual impair-
ments. The first patient was assigned to the intervention group, and
a subsequent similar patient was matched in the control group. The
groups were homogeneous according to the BUN/creatinine ratio
(t ¼ 0.271, p ¼ 0.787), the APACHE II score (t ¼ �1.449, p ¼ 0.151)
and visual impairments (X2 ¼ 1.138, p ¼ 0.286).

Population and sample

A power analysis was utilized to determine the sample size for
this study. Accordingly, the analysis revealed that the intervention
and control groups should each include 47 patients, resulting in a
test power of 0.80 (a ¼ 0.05). Within the scope of the study, 199
patients were approached between January 2015 and April 2015
(Fig. 1). A total of 102 patients were excluded from the study based
on their ineligibility. Three patients refused to participate because
they declined the exercise intervention. Therefore, the study was
conducted with 94 patients who were consented.

*IMV: Invasive mechanical ventilation
** GIS: Gastrointestinal system
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Fig. 1. Procedure flow chart.
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