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Implementation of the physical function
ICU test tool in a resource constrained
intensive care unit to promote early
mobilisation of critically ill patients- a
feasibility study
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Abstract

Background: The shift of focus in outcome measures from mortality to assessment of functional status in intensive
care unit (ICU) patients has resulted in the emergence of mobilisation of critically ill patients as a standard
physiotherapy practice in most medium and high income countries. The aim of this study was to determine the
feasibility of an early mobilisation program and to report on the changes in patient clinical outcomes following the
intervention in a low income country.

Methods: A prospective cohort study was carried out at one public hospital. An adult cohort of 35 patients was
recruited within 24 h of being admitted into the unit, irrespective of ventilation method over a period of three
months. An early mobilisation programme was implemented and prescribed using the Physical Function ICU Test
(PFIT-s) which commenced in either the ICU or high dependent unit.

Results: The median age of the 35 patients was 29 years (IQR = 24–45 years). More than half of the patients had
undergone surgery due to either gastrointestinal problems or obstetrical complications. A total of 94 out of a
possible of 219 exercise sessions were delivered to the patients (43.0 %). The tool was implemented in 32 (91.4 %)
patients on the initial PFIT-s measurement and 16 (45.7 %) of the patients required the assistance of two people to
stand. The Initial PFIT-s mean score was 5.3 ± 1.8. On final PFIT-s measurement, out of the 30 (85.7 %) patients seen,
15 (42.9 %) of the patients did not require any assistance to stand and the final PFIT-s mean score was 7.0 ± 1.9.
There was a significant difference in both the initial PFIT-s total score (t-value = 2.34, df = 30, p = .03) and the final
PFIT-s score (t-value = 3.66, df = 28, p = .001) between males and females. During the treatment, no adverse event
occurred in any of the patients.

Conclusion: An early mobilisation program using PFIT-s was feasible and safe. There was a difference in functional
capability based on gender, with males being more functionally active. Specific inclusion and exclusion criteria can
lead to a delayed early mobilisation activities in ICU patients.

Trial registration: Pan African Clinical Trials Registry PACTR201408000829202. Registered 15 August 2014.
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Background
Management of critically ill patients has traditionally in-
volved periods of immobility, bed rest, use of analgesics
and sedative medication [1]. This traditional model of
practice has been geared to promote patient comfort,
safety, respiratory synchrony and mechanical ventilatory
support for severe respiratory failure [2]. Physiotherapy
plays a pivotal role in the rehabilitation of intensive care
unit (ICU) patients [3]. The international traditional
physical therapy recommendations according to the
European practice in ICU include suctioning, percus-
sions, vibration, the application of passive range of
movements and encouragement of an active range of
movement early in the ICU stay [4]. The major focus of
physiotherapy treatment in ICU has been management
of respiratory complications such as retained pulmonary
secretions, atelectasis and the avoidance of re-intubation
[5, 6]. Common problems which are increasingly being
recognised in patients because of this mode of interven-
tion include post intensive care syndrome which
describes new or worsening problems in physical, cogni-
tive or mental health status arising after a critical illness
and persisting beyond acute care rehabilitation [7–10].
The syndrome referred to as intensive care unit acquired
weakness (ICU-AW) has been found to develop in ICU
patients [11]. The actual immobility which is experi-
enced by patients in ICU has been found to play a major
role in the development of the ICU-AW through the de-
creased muscle protein synthesis and proteolysis [12].
The cause and frequency of this weakness during or im-
mediately after ICU admission has been attributed to a
period of enforced bed rest. Prolonged immobility is
harmful with rapid reductions in muscle mass, bone
mineral density and impairment in other body systems
evident within the first week of bed rest, which is further
exacerbated in individuals with critical illness [13]. Both
CIP and CIM have been reported to delay weaning,
compromising rehabilitation, leading to increased
hospital and ICU morbidity and mortality [2, 7, 14]. The
weakness has also been found to be associated with ad-
verse long-term outcomes like functional status and
quality of life of these patients [2, 7, 14]. Knowledge of
the effects of prolonged bed rest on multiple body sys-
tems and its association with long-term outcomes of the
patients has resulted in changes in standard clinical
practice [13, 15].
Early mobilisation of critically ill patients, although

not new, is an ICU intervention that is beginning to re-
ceive significant attention by ICU multidisciplinary team
and positive results on patients’ outcomes after dis-
charge is being reported from reviews done [16–18].
Previous studies in the subject of early mobility had
reported potential role of rehabilitation to improve pa-
tient outcomes through decreasing duration period on

mechanical ventilator, length of stay in the ICU and im-
proved functional status at discharge but the studies
have been done in either high-income or medium-income
countries [15, 19–22]. The greatest burden in providing crit-
ical care services in a low income country like Zimbabwe is
mainly due to the high shortage of equipment and the high
demand for ICU beds [23, 24]. Infection, trauma, post-
operative treatment and perinatal complications are much
more common causes of admission to an ICU in low in-
come countries than complications of chronic cardiac, vas-
cular and pulmonary diseases which are prevalent in high to
medium income countries [24–27]. Hence, because of the
stated causes of ICU admission, a much younger population,
which will be the most active group is mostly admitted in a
low income country ICU. Therefore, there is a great need to
investigate the practicality of early mobilisation intervention
in populations with different settings to determine its poten-
tial to meet the intervention’s goals [28].
The economy of Zimbabwe declined rapidly from the

late 1990s and this directly contributed to a deterior-
ation of health infrastructure, loss of health profes-
sionals, drug shortages and a decline in the quality of
public health services [29]. The presence of endemic
diseases such as HIV and trauma in the low-income
countries present a substantial burden to health care
systems [24, 27]. Although the incidence rate of HIV in-
fection among adults has been reported to be declining
in Zimbabwe, the epidemic remains significantly high;
representing the third largest burden in Southern Africa
[30]. Additionally, Hanekom, Faure & Coetzee [31] argue
that there is need to evaluate the effects of any physio-
therapy treatment in a unique environment since it is
not clear whether the specific health characteristics of
the population will affect patient’s outcome from ICU.
According to a study done, it showed that there was no
form of mobilisation of patients out of bed before ICU
discharge and physiotherapists in Zimbabwe are still
relying on chest physiotherapy as a treatment option in
ICU and not considering functional activities as early as
possible to improve patient outcomes [32].
In light with this, it was found necessary to imple-

ment an early mobilisation intervention which was
found to be the current best practice in ICU from
literature. The study was done to determine the feasi-
bility of an early mobilisation program using the
interval-scored Physical Function ICU test (PFIT-s)
[33] tool with regard to

� Number of eligible patients
� Assessing the potential for successful implementation
� Practicality of delivering the treatment in the setting

in terms of resources needed
� Change in outcome measures relating to physical

functioning as measured by PFIT-s
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Methods
Study design and study procedures
A prospective cohort study was carried out at a teaching,
public hospital in Harare. The hospital is the largest and
most sophisticated public hospital complex in the country
and has a capacity of one thousand eight hundred beds
with the largest intensive care unit which is a six-bed unit
and a five-bed high dependency unit (HDU). The study
was approved by the University of Cape Town, Human
Research Ethics Committee (REF; 190/2012), Medical
Research Council of Zimbabwe (MRCZ/B/342), Joint
Research Ethics Committee (JREC/179/12) and the
Institutional Review Board of the hospital. Patients were
recruited from the mixed adult medical-surgical ICU and
HDU from 20 November 2012 to 19 February 2013. All
patients who were recruited following the inclusion cri-
teria provided written informed consent or had their next
of kin consent on their behalf to participate in the study.
The study was registered with the Pan African Clinical
Trials Registry (PACTR201408000829202) on the 15th of
August 2014 (www.pactr.org).
Using the Statistica Version 13 sample size calculation,

the sample size was calculated using the pre and post
PFIT-s scores before and after weaning from a mechan-
ical ventilator from the study done by Skinner et al. [34].
Using the marching on the spot component, the number
of steps done, it was anticipated that a sample size of 37
patients would be required to detect a significance dif-
ference (p = .05) with a power of 80 % if the pre scores
before weaning from mechanical ventilator was 38 steps
and that after weaning from the mechanical ventilator
was 124 steps using a standard deviation of 129 steps.
Inclusion criteria included all patients who were

admitted to ICU and High dependency unit (HDU) irre-
spective of ventilation method (non-invasive or invasive),
aged 18 years old or older, medically stable. Mobilisation
of patients was initiated based on a priori selected [19]
that included:

➢ Neurological criterion- the patient had to be awake
which was assessed by response to verbal
stimulation using the De Jonghe 5-point command
for alertness [11]. The sedation management of
patients depended on the ventilator mode. The
patients who were on pressure or volume limited
modes of ventilation were on continuous bolus of
sedation and interruption of sedation was only done
for patients being weaned off the ventilator.

➢ Respiratory Criterion- a fraction of inspired oxygen
(FiO2) of less than or equal to 0.6 and positive end-
expiratory pressure (PEEP) of less than or equal to
8 cm of water.

➢ Circulatory criterion- the absence of orthostatic
hypotension and catecholamine drips.

Exclusion criteria included all patients who had one of
the following;

➢ Cognitive impairment defined as having trouble
remembering, learning new things, concentrating
or making decisions that affect everyday life, before
admission into the critical care unit

➢ Inability to walk without assistance of a walking
device for any distance before acute illness

➢ Neuromuscular disease that could impair weaning
(Myasthenia gravis, Guillain-Barre), acute stroke,
head injury

➢ Hip fracture, unstable cervical spine and pathologic
fracture

➢ Any patient the treating intensive care unit team
advised on avoiding mobilisation for any other
reason not aforementioned.

Data collection
The data which was recorded on the questionnaire in-
cluded; demographics data which include age, gender and
diagnosis; Clinical outcomes which include method of
ventilation, ventilator settings, duration on mechanical
ventilation and length of stay in the unit, the number of
days physiotherapy treatment was received, PFIT-s com-
ponents (assistance needed to come to standing, time to
march on spot and the number of steps done, muscle
strength using Oxford Scale) and vital signs measured pre
and post treatment. The vital signs which were looked at
included heart rate, blood pressure, mean arterial
pressure, oxygen saturation and respiratory rate. Adverse
events as a result of the mobilisation were also docu-
mented prospectively.

Intervention
The patients were recruited to participate in the study
within the first 24 h of admission into the ICU or HDU.
The program was implemented and prescribed using a
specific inclusion and exclusion criteria described above.
The modified version of PFIT-s which has the following
components; sit to stand level of assistance, marching on
the spot cadence (Steps/min), muscle strength (knee ex-
tension and shoulder flexion) which provide a total score
out of 10 [33, 35] was used to prescribe exercises as well
as an outcome measure of functional capacity at dis-
charge. An ordinal score is first obtained out of 12 (ie.
adding scores out of 3 for the 4 domain items on the
tool). The PFIT-s (interval score) is then obtained from
the Rasch analysis algorithm table. The conversion to an
interval scoring scale is required in order for parametric
statistics to be used in data analyses [33].
The PFIT-s was used from the first day of inclusion to

the study and the patient would start with the sitting
component. Patients were sat over the edge of bed or in
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a chair, depending on the assessment of their level of
functioning and also static balance in sitting and the
level of assistance needed determined. The level of as-
sistance needed was reassessed daily before marching on
the spot. From sitting, the treatment would then
progress to standing. Patients were then asked to prac-
tice sit to stand for five times either with or without as-
sistance. Five times of sit to stand was done as a practice
session for standing before patients could start marching
on the spot. This was done in order for patients to get
used to doing activities with the different attachments
on them. After achieving this component, patients would
then progress to marching on the spot and the number
of steps and time taken to march were recorded for each
day. The intensity of the exercises was prescribed based
on the results from the initial day. Patients had to perform
three repetitions of marching on spot for 70 % of their ini-
tial PFIT-s march on spot time based from the study by
Skinner et al. [34]. Muscle strength testing for shoulder
and knee were measured each day when the patient was
back in a sitting position. PFIT-s was used each day up to
discharge of the patient from ICU or HDU.
Respiratory and hemodynamic parameters were mea-

sured pre, during and post intervention in order to im-
prove on quality. The parameters were also monitored
during the intervention for any occurrence of adverse
events since the patient was just connected to the monitor
during the whole exercise time. The promote patient
safety, the following were selected to be the adverse events
[36] which required the exercise to be ceased and the
attending registrar to be notified if any of those occured;

a) Patient mean arterial blood pressure (MABP) less
than 65 mmHg or greater than 120 mmHg and
systolic pressure less than 90 mmHg and diastolic
pressure less than 60 mmHg

b) Patient heart rate of less than 50 or greater than 140
beats/min

c) FiO2 greater than 0.6 and PEEP greater than 8 cm H2O
d) Patient respiratory rate greater than 35 breaths/min
e) A fall during transfer to the chair or walking
f ) Patient became pale and sweaty and/or the patient

specifically requested to stop due to feeling acutely
unwell

Physiotherapists in Zimbabwe work on a three month
rotational basis covering a specific ward or area during
the week [32]. As for the weekends, there is always a
physiotherapist covering the critical care area and any
other ward requiring the services. Hence this result in
variability of the physiotherapist per each weekend as
they also work on rotational basis. For the purpose of
the study, the early mobilisation program was delivered
by a research team of two physiotherapists (CT and TC)

who are both qualified physiotherapists with more than
five years working experience in the ICU and a highest
level of qualification of Bachelors’ of Science Honours
degree in Physiotherapy. The research team only worked
in the ICU and HDU during the study period. The re-
search team was first trained for fourteen days to be able
to deliver the intervention by SM, who is a physiother-
apy lecturer at University of Cape Town and she is well
experienced in early mobilisation practice in ICU. A two
day workshop on early mobilisation was done with a
group of twenty physiotherapists from different hospitals
in Zimbabwe. The first day focused on highlighting the
benefits of early mobilisation by reviewing different
studies done in other countries. The second day was a
practical demonstration on how to mobilise ICU pa-
tients. SM was with the research team for the first
12 days of data collection, assisting with the exercise
prescription. Chest physiotherapy was executed in all pa-
tients on mechanical ventilation before the mobility ex-
ercise by the research team. The chest physiotherapy
comprised of percussions, vibrations and suctioning.
The mobility intervention was administered to patients
by the research team throughout their stay in the ICU
and HDU, including weekends. The duration of each
treatment session per patient varied daily based on the
components the patients managed to complete on the
day and also the number of steps done each day. The
duration time ranged from 20 to 45 min.

Statistical analysis
Patients’ data was analysed by intention to treat analysis
and all patients recruited were included, regardless of
whether they received the treatment up to discharge or they
deceased before completing the final measurement. As the
sample size was small, non-parametric statistics were used.
Mann–Whitney U was used to compare the rank order in
duration on mechanical ventilation, number of days physio-
therapy treatment was received, the number of days before
the mobilisation program started and length of stay in the
unit between groups which were: males and females,
discharged and deceased. The difference in means of ca-
dence, initial and final PFIT-s score of males and females
was tested using t-test. The Shapiro-Wilk test was used to
assess for normal distribution. A p < 0.05 was accepted as
statistically significant.

Results
Patients characteristics
A total of 52 patients were screened for eligibility over a
period of three months, of which 35 met the inclusion cri-
teria. The main reasons why the other 17 patients were
excluded was because of unreduced fractures of the lower
limbs and head injury patients with low Glasgow coma
score. Of the 35 patients, 20 (57.1 %) were males. The
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median age of the patients was 29 with an interquartile
range of 24–45 years, with most of the patients in the 20
to 30 age group. As shown in Table 1, of the patients who
were admitted in the unit, the majority were under the de-
partment of general surgery and most of the patients were
admitted from the operating theatre following an emer-
gency surgery. The mortality rate was 14 % as five of the
patients died during ICU stay.
The majority of the patients had undergone laparot-

omy for gastrointestinal (GI) disorders and nine had sur-
gery due to obstetrics and gynaecological problems. The
most common cause of condition was infection followed
by obstetrical complications and in few patients it was
trauma and neoplasm.

Clinical outcomes
The 35 patients spent a total number of 219 days in the
ICU and HDU. The median length of stay of the dis-
charged patients was four days (IQR = 2–7) and a range

of 2–17 days, whilst for the deceased this period was
nine days (IQR = 7–9) and a range of 1–15 days
(Table 2). The median length of stay for females was five
days (IQR = 2–9) whilst for males it was also five days
(IQR = 2.5–8). There was no significant difference in
length of stay for the discharged and deceased (U = 51.0,
Z adjusted = −1.117, p = .26) and between males and
females (U= 147.5, Z adjusted = −0.067, p = .95).
On admission, 28 of the patients were put on mechanical

ventilation while seven were on oxygen delivery through
face mask. The median duration on invasive mechanical
ventilation for 23 patients who were discharged was two
days (IQR = 1–5, range = 1–13 days) whilst for deceased pa-
tients it was eight days (IQR = 3–9, range =1–9 days)
(Table 2). There was no significant difference in the duration
on mechanical ventilation for the discharged and deceased
(U= 39.0, Z adjusted= −1.109, p= .27). Comparing duration
period on mechanical ventilation and gender, females spent
three days (IQR= 1–10) and males two days (IQR = 1–6)
but there was no statistically significance difference (U =
88.5, Z adjusted = −0.333, p= .74) (Table 3).
A total of 94 out of a possible of 219 exercise sessions

were delivered to the patients (43.0 %). The median
number of days the early mobilisation programme was
done for discharged patients was three (IQR = 2–3) days
and a range of 1–9 days. In discharged patients, the me-
dian number of days for the delay in early mobilisation
was one (IQR = 1–5) days and a range of 0–14 days
(Table 2). The Mann–Whitney U test revealed that there
was no significant difference in the rank order of the num-
ber of days before the mobilisation program started in dis-
charged and deceased patients (U = 37.5, Z adjusted =
−1.795, p = .08) and between males and females (U=
131.5, Z adjusted = −0.6175, p = .54) (Table 3).
Due to the stated inclusion and exclusion criteria, de-

layed activities were observed in the majority of the pa-
tients. Of the patients who were discharged, only four
had early mobilisation physiotherapy from the first day
they were admitted into the unit. Various reasons were
cited why early mobilisation physiotherapy had to be de-
layed. Sedation was the reason why 13 (43.0 %) patients
who were discharged had to delay participation in the
early mobilisation programme, while 7 (23 %) patients
delayed because they presented with cardiovascular in-
stability (Table 2).

Physical function ICU test
A total of 32 patients had the initial day of PFIT-s meas-
urement whilst the other three patients did not get the
initial measurement as they were sedated and did not
manage to do any activity. On the initial day of PFIT-s
measurement, 13 (37.1 %) of the patients managed to
come up to standing and marched on the spot. Of these
patients, seven were on face mask, three were on

Table 1 Characteristics of the patients (n = 35). All data are
expressed as n (%) unless specified

Frequency

Gender

Males 20 (57.1)

Females 15 (42.9)

Age in years, median (IQR) 29 (24–45)

Location before admission

Operating theatre 21 (60.0)

Transfer from another hospital 6 (17.1)

General ward 2 (5.7)

Casualty 2 (5.7)

Labour ward 4 (11.5)

Referring department

Cardiothoracic 6 (17.1)

General surgery 16 (45.7)

Obstetrics and gynaecology 9 (25.7)

Medical 4 (11.5)

Diagnostic category of patient’s condition

Non-surgical patients (Respiratory Disease) 2 (5.7)

Surgical patients

Laparotomy for Gastrointestinal disorders 14 (40.0)

Thoracic and vascular 6 (17.1)

Thyroidectomy 1 (2.9)

Obstetrics and gynaecology 9 (25.7)

Polytrauma 3 (8.6)

Outcome

Discharged 30 (85.7)

Deceased 5(14.3)
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Pressure Support Mode and the last three were on Con-
tinuous Positive Airway Pressure mode. A total of five
patients deceased, resulting in only 30 patients having
the final PFIT-s measurement before discharge from the
unit. The number of patients who marched on the spot
improved to 24 (68.6 %) on the final PFIT-s measure-
ment day. The assistance required to stand improved
from two people at the initial PFIT-s measurement in 16
(45.7 %) patients to no assistance required on the final
PFIT-s measurement in 15 (42.9 %) patients. The ca-
dence also improved, comparing initial PFIT-s and the
final PFIT-s results (Table 4). A significance difference
was seen in cadence comparing the initial and final day
of PFIT-s measurement (p = .001).
As the data was normally distributed, parametric tests

were used to analyse the PFIT-s total scores (Shapiro-
Wilk W = .95264, p = .171). There was a significant dif-
ference in the mean PFIT-s total scores of the patients
on the two separate days of treatment (t = −3.55, df = 60,
p < 0.001). The initial and final day the average PFIT-s
total score was 5.3 (SD = 1.8) and 7.1 (SD = 1.8), respect-
ively. There was a significant difference in the initial
PFIT-s total score between males and females (t-value =
2.34, df = 30, p = .03) with males having a mean of 5.9
(SD = 1.6, range = 3.9–8.8) and females having a mean of
4.4 (SD = 1.9, range = 2.0–8.8). A significant difference in
the final PFIT-s score between males and females was also
observed (t-value = 3.66, df = 28, p = .001) with males hav-
ing a mean score of 7.8 (SD = 1.4, range = 3.9–8.8) and
females a mean score of 5.7 (SD = 1.8, range = 3.2–8.8).

The muscle strength of patients started on grade 2 of
the Oxford Scale. On the final PFIT-s measurement, most
patients had either a grade 4 or 5 in both their upper and
lower limb. During the exercise treatment using PFIT-s,
no adverse event occurred in any of the patients.

Discussion
Our cohort had a median age of 29 years (IQR = 24–45),
showing a trend of a young population being admitted
into the ICUs in low to medium income countries [27,
31, 32, 37, 38]. The majority of patients were admitted
into the ICU from the operating theatre after a laparot-
omy for gastrointestinal disorders and also obstetrical
complications. This was also consistent with the stated
reasons for ICU admission in low income countries
which include mainly for postoperative management [24,
25]. This shows the study was conducted in a different
cohort compared to the previous work involving PFIT-s
because of the younger age of the population and the
difference in diagnosis of the patients, with majority pre-
senting with abdominal problems and obstetrical
complications.
The PFIT-s as an outcome tool is a safe and inexpensive

test of physical function with high clinical utility which
has been found to be valid, responsive to change and pre-
dictive of key outcomes [33, 34]. The PFIT-s was chosen
for our study because it is scored and consists of most of
the components which have been reported in the litera-
ture to constitute early mobility programs which include:
sitting over the edge of bed, marching on the spot, transfer

Table 2 Clinical description of the patients’outcomes and reasons for delay in intervention

Description Discharged Deceased Test

Duration on mechanical ventilation in days, median (IQR) 2 (1–5) 8 (3–9) U = 39.0 p = 0.27

Length of stay in the unit in days, median (IQR) 4 (2–7) 9 (7–9) U = 51.0 p = 0.26

Number of days prior to treatment, median (IQR) 1 (1–5) 8 (3–9) U = 37.5 p = .08.

Reason for delay in intervention

Sedated 13 (37.1) 1 (2.9)

Cardiovascular instability 7 (20.0) 2 (5.7)

Non delay in intervention 4 (11.4)

Sedated and cardiovascular instability 4 (11.4) 2 (5.7)

Respiratory distress 1 (2.9)

Pain 1 (2.9)

Number of days physiotherapy treatment was done, median (IQR) 3 (2–3) 0 (0–3) U = 49.5, p = .22

Table 3 Comparison of the clinical outcomes and gender

Description Males Females Test

Duration on mechanical ventilation in days, median (IQR) 2 (1–6) 3 (1–10) U = 88.5 p = 0.75

Length of stay in the unit in days, median (IQR) 5 (2.5–8) 5 (2–9) U = 147.5 p = 0.95

Number of days prior to treatment, median (IQR) 1 (1–5) 2 (1–6) U = 131.5 p = .54

Number of days physiotherapy treatment was done, median (IQR) 3 (2–3) 2 (1–3) U = 126.5 p = .43
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to a chair and muscle testing [19, 39–42]. To our know-
ledge, the tool was developed in Australia and published
studies on the tool are only from Australia and United
States [33, 34, 43]. The tool was developed for the purpose
of prescribing and evaluating rehabilitation in the critically
ill and it has been found to be reliable and sensitive to de-
tect change in the ICU population [33, 34].
The results of our study showed that early mobilisa-

tion of patients was feasible and safe in a Zimbabwean
ICU setting. This was evident since 30 of the patients
managed to perform the PFIT-s from admission until
discharge. There was no occurrence of any adverse event
during the mobilisation of the patients in our study and
this was similar to results reported in other studies
which were infrequent or no adverse events at all during
early mobilisation [19–21, 34, 40].
For our study, the timing of mobilisation based on a

priori criteria may appear conservative. The presence of
a strict inclusion and exclusion criteria will result in lim-
iting early mobilisation activities in some patients rather
than implementing a detailed monitoring protocol of pa-
tient parameters during mobilisation [44]. Also in Brazil,
a medium income country, mobilisation therapy in crit-
ically ill patients was safe and feasible however, in-bed
exercises were the most prevalent activity and during
mechanical ventilation, only a small percentage of activ-
ities involved standing or mobilizing away from the bed
[45]. The number of the delivered exercise sessions in
our study was lower than that reported by Skinner et al.
[34]. The reasons might be due to the difference in the
inclusion criteria, with the Australian cohort comprised
of patients who had been admitted in the ICU for more
than five days and where on tracheostomy as a weaning
off measure. In our study, patients were enrolled within
24 h of admission into the unit and they were assessed
to determine if PFIT-s could be initiated as soon as pos-
sible. The median days of delay of early mobilisation was
one day with an interquartile range of 1–5 days. In our
study, the definition of early used was the one given by
Bailey et al. [19] which is, “The interval starting with

initial physiologic stabilisation and continuing through
the ICU stay”. In the study by Bailey et al., [19], they re-
ported that early mobilisation started with a median of
one day after discontinuation of catecholamine and a
mean of 1.1 (SD = 2.1) days after discontinuation of sed-
atives. In a study done in Australia and New Zealand
ICUs, of the 70 patients (36.5 %) who received early mo-
bilisation during mechanical ventilation, the median
(IQR) time from ICU admission to early mobilisation
was five (3 to 8) days and the median (IQR) number of
active mobilisation episodes per patient was 2 (1 to 4)
[46]. However, in some studies early mobilisation started
after a number of days due to the inclusion criteria. In a
study by Nordon-Craft et al. [47], patients were re-
cruited after a period of mechanical ventilation of four
days or longer and baseline testing occurred at mean
days of 15 (SD = 11).
Nonetheless, although early mobilisation was feasible,

there were factors which were established which made
the intervention difficult to execute early in this setting
in some patients. The major barrier to early mobilisation
in the cohort was sedation. The majority of the patients
were sedated and this made the intervention difficult to
execute. It was found that early mobilisation was diffi-
cult to initiate when patients were on pressure or vol-
ume limited modes of ventilation as they were on
continuous bolus of sedation. Early mobilisation could
only be initiated in patients who were being weaned off
the ventilator or on Continuous Positive Airway
Pressure (CPAP) and Pressure Support (PS) modes. The
barrier of ongoing intravenous sedation was also
highlighted by Bourdin et al. [47] as the most common
contraindication to starting early rehabilitation in pa-
tients. Morris [48] argues that many hospitals have im-
plemented general sedation protocol that includes some
form of a daily awakening technique in order to promote
early mobilisation. A strategy consisting of interruption
of sedation and physical and occupational therapy in the
earliest days of critical illness has been reported to result
in better functional outcomes at hospital discharge [21].

Table 4 The interval-scored Physical Function ICU Test measurements

Characteristic Initial Final Statistics P value

Assistance to stand (n;%)

2 people 16 (45.7) 3 (8.6)

1 person 11 (31.4) 12 (34.3)

No assistance 5 (14.3) 15 (42.9)

March on spot (mean;sd)

Cadence 19.3 (24.5) 41.6 (22.7) t-value = −5.17, df = 29 p = .001

Shoulder Flexion Grade 5, n (%) 6 (17.1) 16 (45.7)

Knee extension Grade 5, n (%) 6 (17.1) 16 (45.7)

Total PFIT-s Score 5.3 (1.8) 7.1 (1.8) t = −3.55, df = 60, p < .001
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However, interruption of sedation is not being practiced
in Zimbabwe as yet and this imposed a major barrier in
the implementation of the program in our study.
Several authors have reported that cardiovascular in-

stability was a leading cause why early mobilisation
could not be started in some patients [21, 40, 41]. Car-
diovascular instability was the reason why some of the
patients had to be treated in the afternoon after they
had stabilised or the research team had to delay the initi-
ation of the intervention until patient was stable. Other
barriers to early mobilisation which have been
highlighted in the literature but were not all common in
our study included renal replacement therapy, out of
ICU for a procedure, fatigue, patient refusal, lack of ad-
equate equipment, morbid obesity, resistance to change,
time constraints and costs [19, 42, 47, 48]. Of these
aforementioned barriers, lack of adequate equipment
was also applicable to our study as there were no mobile
ventilators and a pulse oximeter to mobilise ventilated
patients away from the bedside. The patients who were
on mechanical ventilation only managed to march on
the spot by the bed side.
The results of our study showed that there was an im-

provement in functional ability of the patients who man-
aged to complete all the components of the PFIT-s on
discharge. A reduction in the number of people required
to assist patients to come up to standing by the final day
of treatment was noted using the PFIT-s. This implied
that majority of the patients at first were fully dependent
on other people for them to be functionally active. Im-
provement was noted on the final PFIT-s measurement
because more patients could come up to standing inde-
pendently. Since this measurement was done before the
patient was discharged from the unit, it showed the level
of dependency of patients when finally discharged to the
ward. It showed that the intervention was associated
with promoting independence in patients before dis-
charge from the unit. In the study by Skinner et al. [34],
they reported that there was an improvement in assist-
ance required before and after being weaned off the ven-
tilator from two people to no assistance.
One advantage of the PFIT-s is that even though the

patient might be unable to complete all the components,
the score which is calculated will be on the strength
components of the tool. However, this result in lower
scores being recorded hence the baseline status of the
patients contribute to the initial PFIT-s scores recorded
in patients. Although there was some improvement
noted from the two measurements in our cohort, it
showed participants in our group had a lower functional
status level compared to the cohort from Australia,
when comparing the PFIT-s measurements recorded for
the two cohorts. The reason for this difference might be
due to our inclusion criterion which was different. In our

study we recruited our participants within 24 h of admis-
sion to the unit and intervention was started once physio-
logical stability was achieved. In the study by Skinner et al.
[34], participants were recruited in the study when they
had stayed in the unit for more than five days. Also, in our
study, the intervention was done only once per day for a
period which ranged between 20 and 45 min, based on
the functional capability of the patient until discharge
from the unit whilst Skinner et al. [34] reported that inter-
vention was given once while ventilated and increased to
twice daily when participant was able to tolerate four con-
secutive hours free of the ventilator.
Higher PFIT-s scores at baseline and ICU discharge

were found to be significantly associated with a reduced
likelihood of discharge to a long-term acute care in the
United States [43] and Denehy et al. [33] reported that a
higher admission PFIT-s was predictive of a reduced
acute care hospital length of stay. In these aforemen-
tioned studies, it showed that functional ability of the
patients on admission is an important indicator to deter-
mine the long-term outcome and hence the need to
improve the functional ability from the first day of ad-
mission into the unit.

Limitations and recommendations
The study design used has some drawbacks which include,
inability to make causal inferences and not able to control
confounding variables. The sample size was quite small. It
is recommended that this study should be replicated in a
Randomised Controlled Trial with a larger sample size to
detect significant differences in the results and be able to
make a causal inference of the intervention.
The early mobility program intervention was only im-

plemented at one centre, but future studies should use a
number of hospitals over a longer period in order to en-
sure a larger sample size and be able to generalise the
results. Patients should be followed up after discharge
from the hospital for a long time to determine the
change in outcomes over time.
Another limitation is not using severity of illness

scores like APACHE score in ICU patients in Zimbabwe.
The ICU clinicians should move towards using the
severity of illness scores in order to monitor disease pro-
gression and also effect of each management.
Another limitation of the study was the retrospective

registering of the trial on the Pan African Clinical Trials
Registry.

Conclusions
The results indicated that an early mobilisation program
was feasible and safe in the management of critically ill in
Zimbabwe. The implementation occurred with no adverse
events recorded. The early mobilisation was done with the
available resources and equipment in the unit without any
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additional equipment being purchased. The implementa-
tion of the intervention might be beneficial in improving
long-term outcomes in the patients as the functional level
of the patients had improved comparing the initial and
final physical assessment measures using the tool. Specific
inclusion and exclusion criteria can lead to a delayed early
mobilisation activities in ICU patients.

Abbreviations
HDU: High dependency unit; JREC: Joint research ethics committee; MRCZ: Medical
Research Council of Zimbabwe; PFIT-s: Interval-scored physical function ICU test

Acknowledgements
Would like to thank: Professor J Jelsma, University of Cape Town, Division of
Physiotherapy; Professor Chidzonga; Mrs A Moyo, Dr Shumbairerwa and Mr
Makarawo, University of Zimbabwe, College of Health Sciences and Welcome
Trust for the sponsorship.

Funding
The travelling costs for SM (University of Cape Town) to Zimbabwe was
sponsored by University of Zimbabwe (Welcome Trust).

Availability of data and material
Data sharing not applicable to this article as no datasets were generated or
analysed during the current study

Authors’ contributions
CT and SM participated in the design of the study, implementation of the
intervention and performance of the statistical analysis. Both authors contributed to
the final write up of the manuscript. Both authors read and approved the
manuscript.

Competing interests
The authors declare that they have no competing interests.

Consent for publication
Not applicable.

Ethics approval and consent to participate
The study was approved by the University of Cape Town, Human Research
Ethics Committee (REF; 190/2012), Medical Research Council of Zimbabwe
(MRCZ/B/342), Joint Research Ethics Committee (JREC/179/12) and the
Institutional Review Board of the hospital. All patients who were recruited
following the inclusion criteria provided written informed consent or had
their next of kin consent on their behalf to participate in the study.

Author details
1Department of Rehabilitation, College of Health Sciences, University of
Zimbabwe, PO Box AV 178. Avondale, Harare, Zimbabwe. 2Department of
Health and Rehabilitation Sciences, Faculty of Health Sciences, Division of
Physiotherapy, University of Cape Town, Anzio Road, Observatory, Cape
Town, South Africa.

Received: 20 November 2015 Accepted: 6 October 2016

References
1. Pawlik AJ. Early mobilisation in the management of critical illness. Crit Care

Nursing Clin North Am. 2012;24(3):481–90.
2. Herridge MS. Mobile, awake and critically ill. Can Med Assoc J. 2008;178(6):725–6.
3. Stiller K. Physiotherapy in Intensive Care. Chest. 2000;118(6):1801–13.
4. Gosselink R, Bott J, Johnson M, Dean E, Nava S, Norrenberg M, Schonhofer

B, Stiller K, van de Leur H, Vincent JL. Physiotherapy for adult patients with
critical illness: recommendations of the European Respiratory Society and
European Society of Intensive Care Medicine Task Force on Physiotherapy
for Critically Ill Patients. Intensive Care Med. 2008;34:1188–99.

5. Denehy L, Berney S. Physiotherapy in the intensive care unit. Phys Ther Rev.
2006;11(1):49–56.

6. Berney S, Haines K, Denehy L. Physiotherapy in Critical care in Australia.
Cardiopulm Phys Ther J. 2012;23(1):19–25.

7. Bolton CF. Neuromuscular manifestations of critical illness. Muscle Nerve.
2005;32:140–63.

8. Needham DM, Davidson J, Cohen H, Hopkins RO, Weinert C, Wunsch H,
Zawistowski C, Bemis-Dougherty A, Berney SC, Bienvenu OJ, Brady SL.
Improving long-term outcomes after discharge from intensive care unit:
report from a stakeholders' conference. Crit Care Med. 2012;40(2):502–9.

9. Herridge MS, Tansey CM, Matté A, Tomlinson G, Diaz-Granados N, Cooper A,
Guest CB, Mazer CD, Mehta S, Stewart TE, Kudlow P. Functional disability 5 years
after acute respiratory distress syndrome. N Eng J Med. 2011;364(14):1293–304.

10. Pattanshetty RB, Gaude GS. Critical illness myopathy and polyneuropathy -
A challenge for physiotherapists in the intensive care units. Indian J Crit
Care Med. 2011;15(2):78–81.

11. De Jonghe B, Sharshar T, Lefauscheur JP, Authierr FJ, Durand-Zaleski I,
Boussarsar M, Cerf C, Renaud E, Mesrati F. Paresis Acquired in the Intensive
Care Unit. JAMA. 2002;288(22):2859–67.

12. Paratz JD, Kayambu G. Early exercise and attenuation of myopathy in the
patient with sepsis in ICU. Phys Ther Rev. 2011;16(1):58–65.

13. Parry SM, Puthucheary ZA. The impact of extended bed rest on the
musculoskeletal system in the critical care environment. Extreme Physiol
Med. 2015;4:16.

14. Hermans G, De Jonghe B, Bruyninckx F, Van den Berghe G. Clinical Review:
Critical illness polyneuropathy and myopathy. Crit Care. 2008;12(6):238.

15. Engel HJ, Tatebe S, Alonzo PB, et al. Physical therapist-established intensive
care unit early mobilisation program: quality improvement for critical care
at the university of California San Francisco Medical Center. Phys Ther. 2013;
93:975–85.

16. Adler J, Malone D. Early mobilisation in the Intensive Care Unit: A systematic
Review. Cardiopulm Phys Ther J. 2012;23(1):5–13.

17. O’Connor E, Walsham J. Should we mobilise critically ill patients? A review.
Crit Care Resus. 2009;11(4):290–300.

18. Hodgson CL, Berney S, Harrold M, Saxena M, Bellomo R. Clinical Review:
Early patient mobilization in the ICU. Crit Care. 2013;17:207.

19. Bailey P, Thomsen GE, Spuhler VJ, Blair R, Jewkes J, Bezdjian L, Veale K,
Rodriquez L, Hopkins RO. Early activity is feasible and safe in respiratory
failure patients. Crit Care Med. 2007;35(1):139–45.

20. Morris PE, Goad A, Thompson C, Taylor K, Harry B, Passmore L, Ross A,
Anderson L, Baker S, Sanchez M, Penley L, Howard A, Dixon L, Leach S,
Small R, Hite RD, Haponik E. Early intensive care unit mobility therapy in the
treatment of acute respiratory failure. Crit Care Med. 2008;36(8):2238–43.

21. Schweickert WD, Pohlman MC, Pohlman AS, Nigos C, Pawlik AJ, Esbrook CL,
Spears L, Miller M, Franczyk M, Deprizio D, Schmidt GA, Bowman A, Barr R,
McCallister KE, Hall JB, Kress JP. Early physical and occupational therapy in
mechanically ventilated, critically ill patients: a randomised controlled trial.
Lancet. 2009;373(9678):1874–82.

22. Pohlman MC, Schweickert WD, Pohlman AS, Nigos C, Pawlik AJ, Esbrook CL,
Spears L, Miller M, Franczyk M, Deprizio D, Schmidt GA, Bowman A, Barr R,
McCallister K, Hall JB, Kress JP. Feasibility of physical and occupational
therapy beginning from initiation of mechanical ventilation. Crit Care Med.
2010;38(11):2089–94.

23. Towey RM, Ojara S. Intensive care in the developing world. Anaesthesia.
2007;62(1):32–7.

24. Adhikari NKJ, Fowler RA, Bhagwanjee S, Rubenfeld GD. Critical care and the
global burden of critical illness in adults. Lancet. 2010;375:1339–46.

25. Dünser MW, Baelani I, Ganbold L. A review and analysis of intensive care
medicine in the least developed countries. Crit Care Med. 2006;34(4):1234–42.

26. Riviello E, Letchford S, Achieng L, Newton MW. Critical care in resource-poor
settings: Lessons learned and future directions*. Crit Care Med. 2011;39:860–7.

27. Kwizera A, Dünser M, Nakibuuka J. National intensive care unit bed capacity
and ICU patient characteristics in a low-income country. BMC Res Notes.
2012;5:475.

28. Bowen DJ, Kreuter M, Spring B, Linnan L, Weiner D, Bakken S. How we
design feasibility studies. Am J Preventative Med. 2009;36(5):452–7.

29. Ministry of Health and Child Welfare. The National Health Strategy for
Zimbabwe; 2009–2013. http://apps.who.int/medicinedocs/documents/
s17996en/s17996en.pdf. Accessed 2 May 2016

30. UNAIDS RST ESA. Getting to zero. HIV in Eastern and Southern Africa. 2013
http://www.unicef.org/esaro/Getting-to-Zero-2013.pdf. Accessed 23 Apr 2013.

31. Hanekom S, Faure M, Coetzee AR. Outcome evaluation of a South African
surgical ICU – a baseline study. S Afr J Crit Care. 2006;22(1):14–20.

Tadyanemhandu and Manie Archives of Physiotherapy  (2016) 6:12 Page 9 of 10

http://apps.who.int/medicinedocs/documents/s17996en/s17996en.pdf
http://apps.who.int/medicinedocs/documents/s17996en/s17996en.pdf
http://www.unicef.org/esaro/Getting-to-Zero-2013.pdf


32. Tadyanemhandu C, Manie S. Profile of patients and physiotherapy patterns
in intensive care units in public hospitals in Zimbabwe: a descriptive cross-
sectional study. BMC Anesthesiol. 2015;15:136.

33. Denehy L, de Morton NA, Skinner EH, Edbrooke L, Haines K, Warrilow S,
Berney S. A Physical Function Test for Use in the Intensive Care Unit:
Validity, Responsiveness, and Predictive Utility of the Physical Function ICU
Test (Scored). Phys Ther. 2013;93:1636–45.

34. Skinner EH, Berney S, Warrillow S, Denehy L. Development of a physical
function outcome measure (PFIT) and a pilot exercise training protocol for
use in intensive care. Crit Care Resusc. 2009;11(2):110–5.

35. Berney S, Haines K, Skinner EH, Denehy L. Safety and feasibility of an
exercise prescription approach to rehabilitation across the continuum of
care for survivors of critical illness. Phys Ther. 2012;92(12):1524–35.

36. Stiller K. Safety issues that should be considered when mobilizing critically
ill patients. Crit Care Clin. 2007;23(1):35–53.

37. Isamade E, Yiltok SJ, Uba AF, Isamade EI, Daru PH. Intensive care unit
admissions in the Jos University teaching hospital. Niger J Clin Pract. 2007;
10(2):156–61.

38. Manie S, Hanekom S, Faure M. Profile and length of stay of coronary artery
bypass graft patients in the Cape metropolitan area. S Afr J Crit Care. 2008;
24(2):56–60.

39. Parry SM, Granger CL, Berney S, Jones J, Beach L, El-Ansary D, Koopman R,
Denehy L. Assessment of impairment and activity limitations in the critically
ill: a systematic review of measurement instruments and their clinimetric
properties. Intensive Care Med. 2015;41:744–62.

40. Stiller K, Phillips AC, Lambert P. The safety of mobilisation and its effect on
haemodynamic and respiratory status of intensive care patients. Physiother
Theory Pract. 2004;20:175–86.

41. Zafiropoulos B, Alison J, McCarren B. Physiological responses to the early
mobilisation of the intubated, ventilated abdominal surgery patient. Aust J
Physiother. 2004;50(2):95–100.

42. Garzon-Serrano J, Ryan C, Waak K, Hirschberg R, Tully S, Bittner EA, Chipman
DW, Schmidt U, Kasotakis G, Benjamin J, Zafonte R, Eikermann M. Early
mobilisation in critically ill patients: patients’ mobilisation level depends on
health care provider's profession. PM&R. 2011;3(4):307–13.

43. Nordon-Craft A, Schenkman M, Edbrooke L, Malone D, Moss M, Denehy L.
The Physical Function Intensive Care Test: implementation in survivors of
critical illness. PhysTher. 2014;94:1499–507.

44. Cameron S, Ball I, Cepinskas G, Choong K, Doherty TJ, Ellis CG, Martin CM,
Mele TS, Sharpe M, Shoemaker JK, Fraser DD. Early mobilization in the
critical care unit: A review of adult and pediatric literature. Pawlik AJ. Early
mobilisation in the management of critical illness. Crit Care Nurs Clin North
Am. 2012;24(3):481–90.

45. Pires-Neto RC, Lima NP, Cardim GM, Park M, Denehy L. Early mobilization
practice in a single Brazilian intensive care unit. J Crit Care. 2015;30(5):896–900.

46. The TEAM Study Investigators. Early mobilization and recover in
mechanically ventilated patients in the ICU: a bi-national, multi-centre
prospective cohort study. Crit Care. 2015;19:81.

47. Bourdin G, Barbier J, Burle JF, Durante G, Passant S, Vincent B, Badet M,
Bayle F, Richard JC, Guérin. The feasibility of early physical activity in
intensive care unit patients: a prospective observational one-centre study.
Respir Care. 2010;55(4):400–7.

48. Morris PE. Moving our critically ill patients: mobility barriers and benefits.
Crit Care Clin. 2007;23(1):1–20.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Tadyanemhandu and Manie Archives of Physiotherapy  (2016) 6:12 Page 10 of 10


	Abstract
	Background
	Methods
	Results
	Conclusion
	Trial registration

	Background
	Methods
	Study design and study procedures
	Data collection
	Intervention
	Statistical analysis

	Results
	Patients characteristics
	Clinical outcomes
	Physical function ICU test

	Discussion
	Limitations and recommendations

	Conclusions
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and material
	Authors’ contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Author details
	References

