
�.���"�"���������'�����-���7���%���
���
���%�������&���(�/�/���������(�%�������������/�(�%���!�����&�����%�����(��
�����������	�
�
�6�6�6�����(�%���&���%�"�
�%�����/���'�
�(�/���
���%�
�4�������%�(�"�$�%�&�����'�(���
���%�9�4�������%�(�"�7�������:�
����������

���������	���
�����������
�������������	���
�������������


���������������������
�����������
�
���
���������������
���
��������������� �������������������!�!�"�"�"�#�����
���$���
�
���
���#�%�����!�
�����!���������&�'

�(�������������
� �����������$�������
�����������$�������������
���������
�����
���
����� ���������
� 
���������$�$�����������$�
�������������)�����������%���
���*�������������������������$��������
�����+�������
�������
�������$���������	���
�������������
�����������������%���
�������
�
���������������

�$���������������,�����������-���-������

�.�����������/���
�
���
�����0�������$�$���1���
���������0���2�����������
���3�������������0���(�
�������
���������������������0������������
�(�
�
�������
�0���������������������
�0�����
���	�������
�$�����$���������������+�������
���+�������
���4����������

�+�����%���������������������������%�
�������������������	�
���������
�����������������������������������������������������������
�����������������
���������������������
���������
�
��
�����������
�������������������������������
�������������������
����������������� ����������� �����������!�������������"�#�$�#�%�&�'�������������������(���������������
����������
�
�����������������
���������
�������������(�����������(���������
�������������������
�
�����"�)�*�+�&�������,�������-�����������������������
����������������� �����������������
��
�������������������������������
�
���������
���,�
�������
�������
�����������������
�����������
�.�����������/���/�
�����������������������������������
���������������������������
���������+�)�'
�%�$�0�%�$�1�$�2�$�3�4�5�1�#�1�1�0�#�$�#�%�0�%�3�3�1�4�6�#

�+�����
���
�,���������������������������%�
�������������������	�
�
�����
���������
���������������
������������������������������������������

�� ������������������������������������������� ���!�"�
�����������!�#���$�%�&�����'�(
�)�*���+�
�'�
�������,�������(���
�%�����(�������(�#�"�������-���.���(�%�/�
��
�0��������

� ���!�"�
�������������%�"�
�%���	���������1���2������������

�3���!�'�
�����#���������(�����
�/�"���������������
�����4�������%�(�"��

�5�
���6�������"�(���������(�����
�/�"������

�5�
���6���7���������'�(���8�����(���(

https://www.tandfonline.com/action/journalInformation?journalCode=idre20
https://www.tandfonline.com/loi/idre20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/09638288.2021.1998672
https://doi.org/10.1080/09638288.2021.1998672
https://www.tandfonline.com/action/authorSubmission?journalCode=idre20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=idre20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/09638288.2021.1998672
https://www.tandfonline.com/doi/mlt/10.1080/09638288.2021.1998672
http://crossmark.crossref.org/dialog/?doi=10.1080/09638288.2021.1998672&domain=pdf&date_stamp=2021-11-12
http://crossmark.crossref.org/dialog/?doi=10.1080/09638288.2021.1998672&domain=pdf&date_stamp=2021-11-12


ORIGINAL ARTICLE
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technique as part of the ReTrain pilot feasibility randomised controlled trial
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ABSTRACT
Purpose: Hemiparesis and physical deconditioning following stroke lead to an increase in falls, which
many individuals cannot get up from. Teaching stroke survivors to independently get off the floor (IGO)
might mitigate long-lie complications. IGO was taught as part of a community-based, functional rehabili-
tation training programme (ReTrain). We explore the feasibility of teaching IGO and assess participant’s
level of mastery, adherence, and injury risk.
Materials and methods: Videos of participants (n¼17) performing IGO at early, middle, and late stages
of the ReTrain programme were compared to a manualised standard. A visual, qualitative analysis was
used to assess technique mastery, adherence, and injury risk.
Results: Most participants (64%) achieved independent, safe practice of IGO. A good (73%) level of adher-
ence to IGO and low incidence of risk of injury (6.8%) were observed. Deviations were made to accom-
modate for non-stroke related comorbidities.
Conclusions: IGO was successfully and safely practised by stroke survivors including those with hemipar-
esis. Trainers should be aware of comorbidities that may impede completion of IGO and modify teaching
to accommodate individual need. Further research should assess if IGO can be utilised by individuals who
have other disabilities with unilateral impairments and whether IGO has physical, functional and eco-
nomic benefit.

� IMPLICATIONS FOR REHABILITATION
� Falls are common in stroke survivors, and many are unable to get up despite being uninjured, lead-

ing to long-lie complications or ambulance call-outs but non-conveyance to hospital.
� Teaching the independently getting up off the floor (IGO) technique to stroke survivors was possible

for those with or without hemiparesis, and remained safe despite modifications to accommodate an
individual’s needs.

� Individual assessment is needed to check if a stroke survivor is suitable for learning IGO including,
but not limited to, their ability to safely get to the floor and to temporarily stand (without support)
at the end of the technique.
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Introduction

There are over 1.2 million stroke survivors in the UK [1], and two-
thirds leave hospital with a chronic disability. These disabilities
include physical, psychological, and cognitive impairments (e.g.,
hemiparesis, balance problems, fatigue, and depression [2–6]) that
impede mobility or the ability to manage their condition.
Together these may lead to a lack of physical activity [7] which in
turn results in further physical deconditioning and reductions in
mobility [2].

These physical impairments result in 73% of stroke survivors
falling within the first six months after their stroke [8]. Serious
injury following a fall is uncommon [3]; however, half of all stroke

survivors who fall are unable to get up off the floor by them-
selves [9]. If a person is unable to get up after a fall, they may
remain there for a long time (i.e., long-lie) and suffer further com-
plications (e.g., hypothermia and dehydration) [10]. Furthermore,
stroke survivors report that fear of falling is an important factor
contributing to reduced social participation [9,11] and loss of
independence [12]. Therefore, being able to get up off the floor
independently after a fall is a crucial skill.

The Action for Rehabilitation from Neurological Injury (ARNI;
www.arni.uk.com) approach was developed to generally help
stroke survivors recover, including improving physical mobility.
One of the key techniques developed was independently getting
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off the floor (IGO), a sequence of movements that accounts for
unilateral impairment allowing someone to get up off the floor
without assistance from aids, furniture, or other people. A recent
Cochrane systematic review suggests that current interventions to
prevent falls after stroke, including exercise-based programmes
and risk assessments, have not reduced the rate of falls [13]. It
may, therefore, be prudent for research to investigate interven-
tions designed to support stroke survivors after they have fallen;
and the 2016 National Clinical Guideline for Stroke recommends
this is done [6]. Current techniques for teaching getting off the
floor are aimed at the general older population and focus on
backward chaining involving the use of a chair [14], which is the
standard technique for getting to and from the floor, but it is not
necessarily applicable to stroke survivors with unilateral impair-
ments or for helping people to be completely independent of
aids or furniture. In the UK, very few older people are taught to
get up after a fall [15]; in stroke survivors, it is difficult to assess
the implementation of current provision but many stroke survi-
vors report having never been taught these skills. IGO offers a
potential technique that could aid fall recovery for stroke survi-
vors or people with other disabilities that result in unilateral
impairments.

The IGO technique has anecdotal support– it has been
described as the “gatekeeper technique” due to its ability to
improve confidence in stroke survivors [16] – but it has been sub-
ject to little formal evaluation. Development work [17] tested the
feasibility of teaching IGO to those with hemiparesis that could
already get off the floor with a chair or with minimal or moderate
assistance, but not independently. It also examined safety of IGO
technique in a laboratory setting using biomechanical analysis to
identify risk of strain in “at risk” joints, but only once the tech-
nique was mastered. The present study builds on this work by
examining the feasibility of teaching IGO in a community setting
in stroke survivors with and without hemiparesis, who may not
have been able to get up off the floor at all at the beginning of
the study. Here, safety was examined whilst the technique was
being learned, using a low-tech analysis approach suitable for
assessing safety in a community setting that could be replicated
in a multi-site trial. This was conducted as part of a pilot trial of
the community-based rehabilitation training (ReTrain) programme
for stroke survivors; a 24-week group-based functional rehabilita-
tion programme for stroke survivors that manualised many of the
core ARNI training principles and techniques, including IGO
[18,19]. The pilot included a process evaluation, an examination of
how well the manual – and the techniques contained within it –
were delivered. The present study focuses on the fidelity analysis
of IGO and examines: (aim 1) the feasibility of teaching IGO to
stroke survivors; (aim 2) the level of adherence to the five stage
standard of IGO when performing the technique, and any devia-
tions from it; and (aim 3) the risk of injury when learning IGO.

Materials and methods

Participants

The full trial methods are reported elsewhere [18,19]. In summary,
48 participants were recruited to the ReTrain pilot randomised
controlled trial (RCT). The inclusion criteria were people with a pri-
mary diagnosis of stroke, who had been post-discharge from NHS
physical rehabilitation services for at least a month, were able
to walk independently indoors with or without aids, had self-
reported problems walking on stairs or uneven surfaces, had
sufficient cognitive capacity and communication ability to follow
verbal instructions, and were willing to accept randomisation.

Potential participants who were under 18 years old or who had
contraindications to moderate to vigorous exercise (based on the
American College of Sports Medicine guidelines) [20] were
excluded from the study. All participants provided written
informed consent. All work was conducted with the approval of
NRES Committee South West– Cornwall & Plymouth (REC ref: 15/
SW/04) and was registered under ClinicalTrials.gov Identifier:
NCT02429180.

Intervention

ReTrain was a pilot feasibility RCT ultimately designed to assess
whether the 24-week, group-based physical ReTrain programme
improved functional mobility and health-related quality of life in
stroke survivors [18,19]. However, the objectives of the pilot feasi-
bility trial were to assess feasibility of delivering the study and
the acceptability of the intervention to trainers and participants.
After screening, eligible participants provided informed consent
and were individually randomised 1:1 to either the intervention
(ReTrain) or control (exercise advice booklet) arm. The ReTrain
intervention is described more fully elsewhere [18,19]. Briefly, par-
ticipants who received ReTrain took part in a 24-week exercise-
based rehabilitation programme, comprising (a) one preliminary
one-to-one with the trainer (lasting between 30 min and 1 hr), (b)
20 two-hour group exercise sessions ran twice weekly for
10 weeks, (c) follow-up one-to-one (lasting up to one hour), and
(d) a total of three drop-in sessions, once per month, starting a
month after the final group session. The group sessions were led
by qualified exercise professionals (“trainers”) with experience
delivering ARNI based rehabilitation to stroke survivors, with a
ratio of one trainer to four participants. IGO was taught within
these group exercise sessions, as part of a programme incorporat-
ing aerobic and strengthening exercises aimed at improving func-
tional mobility.

IGO is a five-stage technique designed to help stroke survivors
rise from sitting on the floor to standing without use of aids,
using positions designed to compensate for hemiparesis and asso-
ciated balance issues. For the purposes of the video analysis, we
defined hemiparesis as observable one-sided weakness of either
the upper or lower limb, or both. The full sequences of move-
ments are detailed in the ARNI manual [16]; in the ReTrain man-
ual, the stages were condensed into five steps as summarised
below:
1. Beginning from a seated position with hips abducted, the

foot of the stronger leg is placed to groin.
2. The stronger hand is placed behind trunk on the floor; pivot-

ing on the stronger knee, the stronger hip is quickly raised
from the floor.

3. The weaker leg is swung around to the front of the body
and placed upright with foot flat on the floor. The stroke sur-
vivor is now in a “tripod” position, consisting of a single arm,
an upright leg, and a kneeling leg.

4. With the stronger hand placed on the floor, the stronger
knee is quickly raised and pivoted outwards, planting the
stronger foot on the floor. Both feet are now flat on the
floor, with the torso being supported by the stronger hand.

5. Come to stand by shifting weight backwards off hands, using
bodyweight to bring the torso slowly upright.

Data analysis

For each participant, video recordings of IGO were planned for
three time points during the intervention: early (1–4 weeks),
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middle (5–7 weeks), and late (8–10 weeks). Additional written
consent was taken at each session when videos were recorded;
participants also gave their consent for the videos to be used
with any publications associated with the study, and could choose
to have their face obscured to hide their identity. The point at
which the first set of videos were captured influenced when the
later videos were taken, with at least three weeks between each
filming. Where multiple videos of the IGO technique within the
same time period were taken, one video was selected (by LH) for
analysis which demonstrated the participant’s best performance
in terms of progression through the technique. This“best per-
formance” selection was done to give an idea of the extent to
which the participant could do the technique, in order to meet
aim 1 “assess mastery of IGO at each time point”. Where there
was no difference in performance, videos were then selected if
they showed a particular part of the standard being demon-
strated, a modification to the standard or the need for a modifica-
tion. If there was any uncertainty about which videos to analyse,
a second opinion was sought from a senior researcher (SD), and a
consensus reached.

Initially, a handheld digital camcorder (Sony Handycam DCR-
SR72) was used, but due to its poor film quality, researchers
switched to using their mobile phones. All video data file names
were anonymised, and labelled according to the time point at
which they were recorded (early, middle, and late), and stored on
secure university servers, in line with the Data Protection Act [21]
and per the local NHS research ethics committee approval (15/
SW/0074) for the study. Videos were then deleted from the
recording device.

Analysis of the videos for IGO mastery, fidelity and safety was
an iterative process and informed by the ReTrain development
work [22]. For this previous work, a rating system was developed
and piloted. Elements of this rating system relevant to answering
the present research question were selected to form the analysis
plan used in the current study (Table 1). Videos were watched
and analysed via a three-step approach for each time point.
Videos were watched and analysed multiple times to ensure all
risk to participants were recorded.

Feasibility of teaching IGO (aim 1) was assessed by partici-
pants’ ability to master the IGO technique. Participants were con-
sidered to have mastered IGO when they were rated as
independent both from aids (e.g., a chair) and from other people
(e.g., physical support, verbal prompting). Independence from aids
was rated as a yes or no category. The degree of assistance
required from another person was rated using a six item inde-
pendence scoring system (Appendix 1), which was based on the
Functional Independence Measure [23]. These modifications had
been used in our preliminary work [22]. On this measure, greater
scores indicated more independence, with 1 designating total
assistance required and 6 designating ability to complete IGO to
a stable standing position without physical help or verbal support
from another person. Two researchers (LH and SD) independently
assessed independence in videos taken across the latest available
time point for each participant. Interrater reliability was assessed
using a linear weighted Cohen’s kappa. Where there was

inconsistency between raters, ratings were discussed and a con-
sensus reached. A summary of the mastery of IGO at each time
point in the intervention will be presented.

Level of adherence to IGO standards (aim 2) was assessed by
comparing the videos with the technique presented in the
ReTrain Trainer Manual [16] (which was also demonstrated by
ARNI founder Tom Balchin in footage taken during development
work). After watching the videos, qualitative descriptions of
adherence to the standard IGO were made and deconstructed
into the five stages described in the ReTrain manual. A qualitative
approach was taken in order to capture detail across a potential
range of deviations. The furthest stage of the technique reached
for each time point of the intervention was recorded, to demon-
strate participant progression and to allow for comparisons
between participants and across time points. Any deviations from
the standard were summarised (an example of the data is
included in Appendix 2). Examples of deviations from the stand-
ard will be presented qualitatively.

Lastly, a researcher (LH) watched the videos to assess for any
risk of injury when learning IGO (aim 3). The assessment of risk
was informed by previous IGO work assessing safety [17], and LH
underwent specialist manual handling training, to help under-
stand correct handling techniques for the population. Any poten-
tial risks such as extreme joint angle at knee or wrist, or risk of
fall observed were scored as no risk, mild/moderate risk, and high
risk. When incidences of potential risk were identified by LH, SD
(a registered physiotherapist) made the final judgement on the
risk score from a clinical perspective. Incidence of risk will be pre-
sented as percentages.

Results

Of the 23 participants allocated to the ReTrain intervention
group, two participants withdrew after randomisation. Three par-
ticipants dropped out of the intervention before the first record-
ings were captured. One participant was not taught IGO as,
although they could walk independently with aids, they were pre-
dominantly a wheelchair user and a joint decision was made with
them that they were not ready to learn IGO at the time of the
intervention. Therefore, 17 participants were filmed learning IGO
(Figure 1). SeeTable 2for the characteristics of these participants.
Forty-four videos were analysed; some recordings did not happen
because a participant had withdrawn from the intervention
(n ¼4), they were absent on the recording day (n ¼2), or were
not ready to learn IGO at that time point in the interven-
tion (n ¼1).

To examine the feasibility and acceptability of teaching IGO to
stroke survivors (aim 1), the ability to master IGO was assessed.
By the end of the intervention, 11 out of 17 (64%) participants
were able to fully master IGO, as they were judged to be inde-
pendent of both trainer and aids (Table 3).

One participant mastered IGO at the early time point, and 10
participants had mastered IGO by the middle time point. No loss
in mastery was observed at the later time point. Differences were
observed between how quickly participants progressed with the

Table 1. IGO videos analysis plan.

Step Question Method of assessment

Aim 1: assess independence Did they get off the floor without help from other person? Score 1–6, using independence scoring system
Did they get off the floor without using aids? Yes/no measure

Aim 2: assess adherence Did they adhere to the standard technique?
What did the deviations look like?

Qualitatively compare videos to each stage of standard ARNI technique
Qualitative descriptions of deviations

Aim 3: identify risks Was there any risk of injury? Risk scored from 0 to 2 (0¼no risk, 1¼mild/moderate risk, 2¼high risk)

ASSESSING THE FIDELITY OF THE IGO TECHNIQUE3



technique (Table 3). Participants with hemiparesis varied more in
the time it took to learn the technique without the use of the
chair than participants without hemiparesis. Upon closer analysis
of the videos, it showed that stage 4, when participants place
their stronger hand on the floor and then had to quickly raise the
stronger knee from the floor (Figure 2), was the point in the tech-
nique when participants struggled to get up without a chair,
especially for those with hemiparesis. By the end of the interven-
tion (late time point), participants with hemiparesis were just as
likely to be able to get off the floor independent of the chair as
those without hemiparesis.

Of the six participants that did not fully master IGO, one was
not able to get off the floor by the final time point. Of the
remaining five, two still required the use of a chair. All five were
not able to complete IGO without support from a trainer; two par-
ticipants were rated level 4 on the independence measure (mean-
ing they still required a degree of physical support from the
trainer), and three were rated level 5 (meaning they required ver-
bal support only). A greater proportion of participants with hemi-
paresis (50% versus 27% of those without) were unable to
complete the technique independent of a trainer. Interrater reli-
ability was substantial (using Cohen’s criteria,j ¼0.68).

In those that mastered IGO, a good level of adherence to the
IGO standard technique was observed (aim 2). By the end of the
programme, of the 11 participants that completed IGO independ-
ently of both aids and trainer, two (18%) participants could com-
plete the technique with full adherence to all five stages. Five
(45%) participants had minor deviations in one stage, two (18%)
in two stages, and two (18%) in three stages. Overall 15 minor
deviations were observed, indicating 73% adherence to the
ReTrain manualised standard. Deviations from a stage were con-
sidered to be minor where the performance was similar to the
manualised standard, in that it still sufficiently represented the
main components of IGO that differentiate it from other methods
of transferring from floor to standing. Of the 15 minor deviations
recorded, nine occurred when participants made a fourth point of
contact with the floor, i.e., placing two hands instead of one on
the floor, because they did not have hemiparesis. Four occurred
because the participant did not need to place their foot in their
groin in stage one before pivoting onto the knee. No major devia-
tions, whereby the performance of the stage was not comparable
to the manualised standard, were found in those who got off the
floor independently. By definition, those participants who required
assistance from a trainer or aids to get off the floor did not
adhere to IGO, as an essential requirement of the technique is
that it is performed independently.

Across the programme, the main reasons for deviating from
the IGO standard fell into two categories: stroke-related impair-
ments and non-stroke-related comorbidities. For the first category,

Figure 1.Flow diagram of the study.

Table 2.Characteristics of participants videos during the intervention (n¼17).

Characteristic n (%), or mean ± SD

Gender
Male 11 (64.7)
Female 6 (35.3)

Age (years) 70.8 ± 10.2
Age group (years)

50–59 2 (11.8)
60–69 7 (41.2)
70–79 4 (23.5)
80–89 3 (17.6)
90–99 1 (5.9)

Ethnicity
White 17 (100)

Type of stroke
Ischaemic 10 (58.8)
Haemorrhagic 2 (11.8)
Unknown 5 (29.4)

Simplified Modified Rankin Scale
0 1 (5.9)
1 1 (5.9)
2 4 (23.5)
3 11 (64.7)

Hemiparesis
Yes 6 (35.3)
No 11 (64.7)

Co-morbiditiesa

Hypertension 14 (82.3)
Type 2 diabetes mellitus 2 (11.8)
Depression 5 (29.4)
Chronic kidney disease 1 (5.9)
Asthma/COPD 1 (5.9)
Lower limb amputationb 1 (5.9)
Other 3 (17.6)

Chronic obstructive pulmonary disease (COPD).
aParticipants may have more than one comorbidity.
bParticipant did not also have hemiparesis.

Table 3.Mastery of IGO at each time point by participants with and without hemiparesis.

Time point Early Mid Late

Without hemiparesis (n¼11)
Did not get off the floor,n (%) 2 (18) 0 (0) 0 (0)
Did get off the floor,n (%) 9 (82) 11 (100) 11 (100)

With chair, with trainer support,n (%) 1 (9) 2 (18) 2 (18)
With chair, without trainer support,n (%) 0 (0) 1 (9) 0 (0)
Without chair, with trainer support,n (%) 7 (64) 1 (9) 1 (9)
Completed IGO (Without chair or trainer support),n (%) 1 (9) 7 (64) 8 (73)

With hemiparesis (n¼6)
Did not get off the floor,n (%) 2 (33) 2 (33) 1 (17)
Did get off the floor,n (%) 4 (67) 4 (67) 5 (83)

With chair, with trainer support,n (%) 3 (50) 1 (17) 0 (0)
With chair, without trainer support,n (%) 0 (0) 0 (0) 0 (0)
Without chair, with trainer support,n (%) 1 (17) 0 (0) 2 (33)
Completed IGO (without chair or trainer support),n (%) 0 (0) 3 (50) 3 (50)
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stroke-related impairments, three participants with hemiparesis
struggled with correctly positioning their paretic leg upright. For
example, one participant with severe hemiparesis struggled due
to poor control of his paretic leg which meant he could not swing
it around his body, and his lack of balance without support from
his unaffected arm meant he could not use his hands to pull his
leg upright with feet flat. He solved this problem by rotating on
his good knee, and the hip rotation brought his paretic leg
upright, which enabled him to complete IGO with his paretic leg
in a safer, more stable position (Figure 3).

For the second category, deviations arising from non-stroke
related comorbidities, the following provides an example of the
main issues. One participant was unable to reach stage 2 because
the pain from his arthritic knees prevented him from pivoting on
one knee. He instead opted to roll onto his front and shuffle back
up onto both hands and knees. From there, he could get one leg
upright and stand using a chair, as arthritis also prevented him
from completing the rotation to stand (Figure 4). This was a more
significant deviation, with the technique being incomparable to
the IGO standard until stage 4. The use of a chair meant he also
failed to meet the criteria of independence of aids.

Despite the modifications to the standard, there was a low
incidence of risk observed (aim 3), with three incidences (6.8%) of
mild/moderate risk across 44 videos, none of which resulted in
injury to the participant. Two out of three incidences were caused

by the trainer using poor manual handling techniques when they
were helping participants get to the floor. The third incidence
was a potential risk of knee strain.

Discussion

This study aimed to examine (1) the feasibility and acceptability
of teaching IGO to stroke survivors; (2) adherence to the manual-
ised IGO standard and any deviations from it; and (3) the risk of
injury. IGO was deemed feasible in that the majority of stroke sur-
vivors mastered the technique, adhered closely to the standard,
and there was little incidence of risk even when modifications
were used. By the end of the intervention, 11 out of 17 partici-
pants mastered the full IGO technique by being independent of
aids (e.g., a chair) and being able to practice the technique with-
out physical assistance or supervision (e.g., verbal prompting)
from another person, in this case a trainer. Five were able to get
off the floor, but still required assistance from another person or
the use of a chair. As the majority of the stroke survivors were
able to master IGO, it suggests that teaching IGO was feasible
and acceptable.

Moreover, most participants and trainers adhered well to the
IGO standard. Partial adherence was seen when deviations were
intentionally made to accommodate individual need; these were
planned and undertaken with support from the trainer. The stroke

Figure 2.A participant independently completing stage 4 of IGO (left side paresis). Source: Authors.

Figure 3.Minor modification to stage 3 of the IGO standard (right side paresis). Source: Authors.
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survivors in our study had a wide range of impairments, and this
meant that not all were able to achieve stable standing independ-
ent of aids even though the majority were still able to get up off
the floor with some assistance (e.g., physical assistance or verbal
support). For example, the IGO technique was designed to com-
pensate for hemiparesis following a stroke, but it does not take
into account non-stroke related comorbidities (e.g., arthritis) that
may require major deviation from the manualised standard.
Although independence from the use of aids was the ultimate
aim of IGO, getting off the floor using the chair (or other aid) was
still considered a valuable skill by those participants. For the par-
ticipant in Figure 4, despite the major deviation from the standard
and lack of independence from aids, learning to get up using a
chair was still an achievement, as the participant could not get
up at all when he started the intervention. Even this degree of
mastery may provide sufficient increase in a stroke survivor’s con-
fidence that they can (in some circumstances) help themselves to
get up after a fall and so reduce the risk of long-lie or need to
call an ambulance to help pick them up.

From these results, it is clear that it is feasible to teach IGO to
a range of stroke survivors with various stroke-related impair-
ments and non-stroke-related comorbidities; however, it was not
always possible to anticipate mastery for each individual partici-
pant at the start of the intervention. A participant with an ampu-
tated leg was not considered capable of learning IGO during the
early time point, but trainers were surprised to find that the par-
ticipant could successfully master IGO on their first attempt later
in the programme. As IGO training was delivered within a wider
strength and conditioning programme, muscle conditioning may

have been a crucial determinant of the feasibility of mastering
IGO [24]. As such IGO may benefit from being delivered as part of
a wider rehabilitation programme. Non-physical limitations such
as confidence and cognition can also moderate the potential of a
stroke survivor to achieve IGO [2]. General anxiety about falling
could hinder progression, and research has indicated that just
being on the floor can cause anxiety in elderly patients [10].
Measures of fear of falling could be included (e.g., the Falls
Efficacy Scale International [25]) in future studies to explore any
changes in stroke survivors’ fear after learning IGO. In our study,
half of all participants who were unable to get off the floor with-
out a trainer required only verbal prompting. Future research
could consider the utility of teaching this technique to family or
carers that may be able to offer this verbal assistance were the
stroke survivor to fall in their company, in line with recommenda-
tions in the National Clinical Guidelines for Stroke [6]. Further
research is also needed to assess if IGO has potential benefits for
people with other disabilities that have unilateral impairments.

Our participants reported that just knowing they could get
themselves up from the floor (after mastering IGO) gave them
more confidence in their physical mobility. Further research is
therefore needed to measure the potential wider personal bene-
fits. For example, evaluating changes in self-efficacy regarding
walking on uneven surfaces, slopes and in crowds, as well as
more general confidence in being able to visit friends or attend-
ing social events. Such assessment could determine the benefits
of IGO on participation and activity, in turn improving quality
of life.

Figure 4.Major modification to the IGO standard– participant unable to adhere to the IGO standard until stage 4, where use of chair achieves only partial adher-
ence. Source: Authors.
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Previous development work used biomechanical analysis to
make preliminary assessments of joint strain and found no indica-
tions that the IGO technique was risky for knee and wrist joints;
however, this work only examined IGO once it was learned [22].
This current research extends the previous work by showing that
IGO is a low risk technique even whilst being learnt, including
when deviations are needed from the standard technique. Two of
the three incidences of risk recorded were caused by a trainer’s
manual handling when helping participants get to the floor and
can be easily addressed through improved trainer preparation
such as teaching the trainers to use safe techniques to get partici-
pants onto the floor, e.g., backward chaining or the support of a
chair. In addition to allowing the safe practice of the IGO tech-
nique, these getting to the floor techniques should give stroke
survivors another functional skill to use. For example, it could be
beneficial for practising the floor exercises and for improving
activities of daily life (e.g., housework or playing with children).

Strengths and limitations

Qualitative analysis was deemed appropriate because of the com-
plexity of the video data analysed. This was the main approach as
only some elements of adherence were possible to quantify
numerically; however, conclusions from the data were supported
with a robust methodology, including fully documented data ana-
lysis process, a framework used for data extraction based on a
manualised standard and preliminary research for consistency
between participants, and independent verification procedures.
Although deviations were described using a qualitative approach,
the observed ability to get up from the floor without assistance
from other people, or furniture or aids is a categorical objective
outcome; having such an outcome will be useful for evaluating
further research in this area, and can be assessed by a blinded
outcome assessor in a future RCT. Another strength of the study
was the use of video recording; it was an affordable way to col-
lect data from multiple participants at multiple time points and
allowed for multiple researchers to assess the IGO technique and
trainer handling. Being video recorded may be distracting to par-
ticipants, affecting their potential to complete the technique to
the best of their ability, but no participant reported any concerns
during the filming. We provide a practical solution to assessing
IGO adherence and safety in the community, future studies could
quantify the level of adherence in a laboratory.

Limitations of the study must be noted. The broad timeframe
of the filming of the first video (i.e., within the first four weeks of
starting the intervention) was not sensitive enough to map a par-
ticipant’s progression of learning the technique in the early time
point; the first set of videos could be taken at either week one or
week four. This does not affect the analysis of adherence to the
manualised standard but may have impaired the evaluation of
feasibility by not showing an accurate participant baseline. For a
future RCT, it is therefore recommended to take a baseline set of
videos, to enable clearer observations of progression in the inter-
vention group as well as comparing to a control group. Longer
follow-ups could also be introduced to see whether IGO can be
maintained after the end of the intervention. Due to restricted
resources, the initial risk assessments of joints were only per-
formed by one assessor. At risk joints scores were however, dou-
ble checked by a registered clinician. Due to the small sample
size, there is a lack of generalisability; however, the large quantity
of video data and time-consuming process of analysis meant
larger samples would have been unfeasible for the present study.

However, the recommendations arising from this report will
inform a future definitive trial of ReTrain.

Our clinical practical recommendations are that the IGO train-
ing is suitable, and likely to be beneficial, for the range of stroke
survivors who are within a Modified Rankin Scale score of 2–3
(and possibly some with a score of 4 depending on individual
assessment). Criteria for commencing IGO training are twofold,
first that they are cognitively able to safely follow verbal exercise
instructions and second that they have the ability to stand unsup-
ported for at least 30 s, i.e., not immediately fall over once stand-
ing but have time to obtain any walking aid they might need
(this minimum unsupported standing duration was recommended
by Tom Balchin but could be adjusted according to individual
assessment). We found that those with low mood, those who lack
motivation or confidence, or have other co-morbid conditions
(e.g., osteoarthritis, lower limb amputation) can still benefit. The
IGO programme could also be adapted for people with mild cog-
nitive impairment, such as those with memory loss. This would
likely require teaching IGO to their primary carer/partner too, who
could prompt recall of the technique stages, providing the partici-
pant was still capable of following these verbal instructions safely.

Overall, the IGO standard technique was mastered by stroke
survivors with different impairments and most adhered to the
manualised standard. Partial adherence arose when intentional
modifications to the standard were made under trainer guidance
to accommodate individual needs. Observed instances of modifi-
cation were recorded and can be used to provide further guid-
ance to trainers to ensure intervention safety is retained. IGO was
generally well-accepted by participants with or without hemipar-
esis and the technique remained safe despite individualised modi-
fications. A future definitive RCT is warranted to determine the
clinical and cost effectiveness of teaching this technique as part
of rehabilitation following stroke.
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Appendix 1.

Independence scoring system

Appendix 2.

Summary of deviations or modifications from IGO standard

Level Description

6 Complete independence.
Fully independent

5 Supervision.
Requiring only standby assistance or verbal prompting or help with set-up

4 Minimal assistance.
Requiring incidental hands-on help only (subject performs> 75% of the task)

3 Moderate assistance.
Performs 50–75% of the task

2 Maximal assistance.
Provides less than half of the effort (25–49%)

1 Total assistance.
Contributes< 25% of the effort or is unable to do the task

Score based on independence from trainer, NOT from aids. Separate Y/N score for independence from aids. Scores 1–4:
“assistance” refers to physical assistance at the percentage range indicated.

Trainer 2 1 1

Participant 9 16 6

Personal factors Hemiparesis Mild cognitive impairment Arthritic knees

Early time point Stage reached 3 (5 with chair) 5 1
Technique comments Rotation of right leg without raising knee

from floor caused whole body to rotate
clockwise, leaving weak left leg behind,
which was then repositioned at each
attempt by the trainer. Could not
complete the movement, helped to
standing by trainer. Can get up
completely from sitting using a chair.

Two attempts made in video,
trying to get up with different
legs. Both attempts use a
hands and knees intermediate
stage. Legs spaced wide after
rotation, unstable.

Unable to raise hip so cannot
get past stage 1.

Level of independence 4 (5 with chair) 4 4
Independence comments Trainer helps reposition hemiparetic leg,

and coaches the technique (with chair,
no physical help required, only
coaching from trainer)

Lots of verbal prompting from
trainer, shadowed very closely.
Trainer provides balance
support on multiple occasions.

Given balance support from
trainer.

Chair? (Y/N) N (Y in same time point) N N
Quality of movement (e.g.

control, flow, coordination,
balance, and speed)

Generally reliant on unaffected arm for
stability. Without the chair, with the
torso being angled lower this affects
balance.

Much more controlled and
balanced with left leg upright
instead of right leg. Unsteady
when bringing legs together
after rotation and standing.

Very slow, no momentum to
facilitate the movement.

Any other problems (e.g.
effort/fatigue, confidence,
and physical limitations)

Pain in knees from arthritis is
limiting.

Mid time point Stage reached 5 5 5
Technique comments Bringing affected foot flat on floor and

knee bend upright before pivoting
meant that affected leg was already in
position after the pivot.

Hands and knees intermediate.
Instead of moving upright leg
in line with body, body
rotated to become in line
with leg.

Gets to hands and knees from
front by walking elbows
back. Uses a chair, and
pushes through upright
foot, not per the IGO
standard, with the leg on
the floor not bearing any
weight until almost
upright.

Level of independence 6 6 5
Independence comments No prompting or contact from trainer. No prompting or contact by

trainer.
Got up independently using a

chair. Closely supervised by
trainer, occasionally helping
move the chair.
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Chair? (Y/N) N N Y
Quality of movement (e.g.

control, flow, coordination,
balance, speed)

Smooth and controlled. Quite fast, well balanced Slow but well controlled.

Any other problems (e.g.
effort/fatigue, confidence,
physical limitations)

Required effort to get to
hands and knees, wasn’t
adopting standard IGO
technique to get to this
stage.

Late time point Stage reached 5 5 5
Technique comments Bringing affected foot flat on

floor and knee bend
upright before pivoting
meant that affected leg
was already in position
after the pivot.

Hands and knees
intermediate. After stage 3
pretty much conformed to
the IGO standard. Adopts
the approach for more
advanced clients.

Tried getting to hands and knees
using the IGO standard, but
found it too painful from the
knees. Instead gets there by
rolling onto front, and walking
the elbows back towards the
knees before straightening arms.
Pushes through upright leg.

Level of independence 6 6 5
Independence comments Completely independent. Completely independent. Trainer repositions chair for client

whilst they are getting to hands
and knees. Client moves chair
themselves once it has been
placed in front of them. Trainer
supports client from sitting to
lying before they roll over.

Chair? (Y/N) N N Y
Quality of movement (e.g.

control, flow, coordination,
balance, speed)

Slow but very controlled. Well controlled and balanced. Quite a lot of effort, slow to get to
stage 3 with knee upright, but a
lot quicker from there onwards
compared to mid stage.

Any other problems (e.g.
effort/fatigue, confidence,
physical limitations)

Physically limited by arthritic knees,
unable to pivot on one knee so
would struggle following the IGO
standard. Knee problems are not
stroke related.
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