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Uptake of and adherence to evidence-based early mobility protocols 
or guidelines are still low in the intensive care unit (ICU) setting.[1-3] 
Failure to implement such protocols results in poor or worse healthcare 
outcomes, as 30 - 40% of patients still do not receive the recommended 
care.[3-9] Despite evidence of the benefit and safety of early mobility in 
the ICU, several point prevalence studies still indicate poor uptake.[4-8]

A few exploratory studies, most with qualitative or mixed study 
designs, have used the Consolidated Framework for Implementation 
Research (CFIR) to determine barriers to and facilitators of intervention 

implementation in the ICU.[10-12] The CFIR is a pragmatic meta-theoretical 
framework that allows for ‘real world’ implementation, guiding and 
facilitating effective application of evidence-based protocols (EBPs).[13] 
The CFIR allows for the identification of barriers before and after 
implementation, guiding the selection and tailoring of strategies used 
for implementation within the contextual and organisational framework 
that could affect implementation.[13] It has five domains, namely 
process, characteristics of the EBP to be implemented, inner setting 
(structural characteristics) and outer setting (needs and resources), and 
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characteristics of the individuals (healthcare professionals and managers 
or organisations) involved in the implementation process.[13-14] A review 
of ICU implementation studies using the CFIR[15] identified only one 
study exploring the barriers to early exercise/mobility interventions 
in the ICU.[12] The authors reported increased workload and lack 
of time and co-ordination of intervention activities as barriers to 
implementation of early mobility and post-extubation interventions.[12]

A recent review of evidence for quality improvement interventions 
for adult critical care in low- and middle-income countries (LMICs) 
published since 2000 suggested that multifaceted implementation 
approaches including a combination of more than one implementation 
intervention strategy are most effective in translating evidence to 
practice, with significant improvement in care processes and patient 
outcomes, and reduced costs.[1] Tailored multifaceted implementation 
strategies have also been reported to facilitate the effective uptake of 
EBPs into clinical practice in settings outside the ICU,[16-18] with few 
studies exploring these strategies in the ICU.[11,19-21] Tailored multifaceted 
implementation strategies address the barriers to and facilitators of an 
EBP implementation targeted to healthcare professionals (population), 
ICUs (setting), organisations (community), or the wider sociopolitical 
context.[22] Tailored implementation strategies could therefore potentially 
promote the reach, adoption and fidelity of EBPs across populations and 
settings by tailoring multifaceted implementation strategies to the needs 
of diverse contexts.[22] The utilisation of tailored/targeted multifaceted 
implementation strategies during an implementation process in LMIC 
ICUs is still in its infancy.[1] It is therefore unclear what works when 
implementing physiotherapy-related EBPs in the ICU.[1-3,5,9] The present 
study, which aimed to describe and understand the effectiveness of a 
tailored best-practice multifaceted implementation strategy in terms of 
nursing workload and process of care (POC) outcomes in a surgical ICU 
(SICU) before, during and after implementation guided by the CFIR, 
with no intervention in a control unit, is therefore timely.

This study utilised a validated evidence-based physiotherapy protocol 
for the management of SICU patients that had been implemented 
previously in the same unit using dedicated physiotherapists appointed 
for the research.[23] The authors reported that compared with usual care 
in the unit, the evidence-based physiotherapy service that was delivered 

improved POC outcomes (early physiotherapy intervention after ICU 
admission, early mobility, and early physiotherapy after extubation).[23] 
These improvements resulted in reduced time spent on routine nursing 
activities such as care of drains, mechanical ventilation, supplementary 
ventilatory support, care of artificial airways, intravenous replacement 
of large fluid losses and left atrium monitoring, translating into cost 
savings of EUR3 334.85 over the 6-week protocol-care period in the 
ICU, based on a 1.99 mean difference in the unit’s Therapeutic Index 
Scoring-28 (TISS-28) score.[23]

Cost of care in the ICU is dependent on the type of care patients 
receive, and ICU costs take up more than 13% of total hospital costs.[24] 
Improving the efficiency of health services in this setting is therefore of 
key importance for healthcare funders.[24] How a holistic evidence-based 
physiotherapy service affects the functioning of the ICU and the cost 
related to such service is of relevance, especially in resource-limited 
LMIC ICUs. The present study therefore included nursing workload 
as measured by the TISS-28 as a proxy for cost.[23] A reduction in time 
spent on routine nursing activities as measured by the TISS-28 in the 
experimental unit if the protocol (processes of care) was implemented 
by the physiotherapists working in the ICU would provide a measure of 
effectiveness of the implementation intervention. A qualitative enquiry 
allowed for in-depth understanding of the process of implementation.

Methods
Study design
A type 2 hybrid implementation study design using a pragmatic 
controlled before-and-after (CBA) trial[25] was applied to determine 
the effectiveness of the implementation process based on the CFIR. 
In addition, a qualitative interpretive descriptive design was used to 
explore the physiotherapists’ perceptions of the implementation and 
sustainability of the protocol[26] (Fig. 1).

Setting 
The study setting was two adult level 1 public sector SICUs based 
in central university-affiliated hospitals in South Africa (SA). The 
physiotherapy department in the experimental unit hospital formed the 
setting for the qualitative study. The implementation intervention was 
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Fig. 1. Overview of the controlled before-and-after and qualitative study design (source: authors’ own work). (Unit A = experimental unit; Unit B = control unit.)
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purposefully allocated to this unit to prevent potential contamination 
from a previous trial[9,23] in which the protocol[9,23] was piloted using 
research appointed physiotherapists who were exclusively allocated to 
implement the protocol in this unit.[9,23] The second unit was the control 
unit. Daily physiotherapy services, bed capacity and referral guidelines 
differed between the units (Table 1).

Participants
The CBA trial included all adult (≥18 years) patients admitted to the 
two SICUs between 11 March 2015 and 30 June 2016. There were 
17 physiotherapists, of whom one, who also had ward duties, provided 
service to the experimental unit daily for certain hours on a quarterly 
rotational basis, with the rest providing service on a rotational basis 
over weekends and on call to this unit during the week and/or weekends 
(Table 1). All 17 physiotherapists employed at the time of data collection 
(August  - September 2016) at the experimental unit hospital and who 
worked in the unit and were involved in the implementation process 
were eligible for and invited to participate in the qualitative study. 
Nurses were not eligible to participate, as they were not targeted in 
the implementation process and would not be aware of their standard 
routine activities being monitored. They would not be aware of changes 
(time spent) in these activities due to protocol implementation by the 
physiotherapists and would not be able to provide information on the 
implementation intervention and process, which was targeted only to 
the physiotherapists in this unit.

Intervention
A best-practice tailored multifaceted implementation strategy[25] 
consisted of paper and electronic versions of an educational 
handbook on the protocol, four 2-hour workshops (workshop series) 
introducing the protocol, reminders (pocket cards and experimental 
unit and physiotherapy department posters), and four 1-hour grand 
rounds/bedside teaching sessions delivered to groups of four to five 
physiotherapists. The protocol,[9,23] which included three clinical 
algorithms (pulmonary rehabilitation, abdominal surgery, and 
rehabilitation of the awake, sedated and deconditioned patient) to 

facilitate and guide clinical reasoning during patient management, was 
implemented over a 6-month period during the implementation phase, 
with no intervention in the control unit.

Outcomes
Primary outcome. TISS-28, identified in a pilot trial,[23] was measured 
daily over a 24-hour nursing shift and only included patients who were 
in the unit for ≥24 hours. The TISS-28 consists of a 28-item list of 
nursing activities, is used to determine nursing workload, is a proxy for 
cost in the ICU, and is sensitive to detect a change in the physiotherapy 
service (POC) provided.[23] One TISS-28 point is equivalent to 10.8 
minutes of work and ranges between EUR35 and EUR39.9. The TISS-28 
unit day score was calculated daily for each patient remaining in the unit 
for the duration of a TISS-28 unit day. A TISS-28 unit day was defined as 
the 24-hour period between 07h00 and 06h59 the following day. Based 
on the pilot trial results,[23] this study was statistically powered (80%) 
to detect a two-point difference in the daily TISS-28 unit day score 
(p=0.05). Therefore, 140 patients with TISS-28 unit day scores were 
needed per time period.

Secondary outcomes. POC indicators (POCIs), identified in a 
pilot trial,[23] measured intervention effectiveness in changing practice. 
Three physiotherapy POCIs analysed were time (hours to event) from 
ICU admission to: (i) first physiotherapy contact (POCI 1); (ii) first 
mobilisation of the patient into a chair by the physiotherapist (POCI 
2); and (iii) time from extubation to post-extubation physiotherapy 
intervention (POCI 3). In addition, time from unit admission to 
being mobilised into a chair by nursing staff was analysed (POCI 4). 
Early mobilisation and rehabilitation is a joint effort of ICU nurses 
and physiotherapists.[27] Changes in activity of physiotherapists or 
nurses could affect the time spent on early mobilisation and the POC 
outcomes that motivated the inclusion of POCI 4. Safety outcomes 
were predefined adverse events including unplanned extubation, lines 
dislodged, haemodynamic and/or pulmonary instability, and falls. 
Implementation fidelity was individual physiotherapists’ exposure 
(attendance) to each of the implementation strategies. Textual data were 
obtained from the qualitative interviews.

Table 1. Physiotherapy services in the experimental and control units
ICU physiotherapy Experimental unit Control unit 
Workload

Number of ICU beds 10 - 14 8
Additional ward duties Yes Yes 

Daily physiotherapy service
Weekday 08h00 - 11h00 and 13h00 - 15h00

The physiotherapist will return to see the 
patient in the ICU on the day if a patient is 
referred later
Students also work in this unit between 
these hours

07h30 - 10h00 mainly
The physiotherapist will return to see the 
patient in the ICU on the day if a patient is 
referred later
Students also work in this unit between 
these hours

Weekday on-call duty 16h00 - 07h29 on a rotation basis off-site 16h00 - 07h29 on a rotation basis off-site
Weekend duty (includes time spent on 
ward patients)

07h30 - 11h00 on rotation basis, students 
also work in the unit over the weekend

7h30 - 13h00 on rotation basis, students also 
work in the unit over the weekend

Weekend on-call duty 11h00 - 07h29 on a rotation basis off-site 13h00 - 07h29 on a rotation basis off-site
Referral policy

Weekday Yes Yes
Weekend – referral by unit physiotherapist 
and/or doctor

Only 4 patients Only 2 patients

ICU = intensive care unit.
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Data collection instruments
A standardised data capturing sheet was used to capture TISS-28 items 
and patient sociodemographic, clinical and POC data (quantitative),[25] 
and a semi-structured interview guide developed by author JJM based 
on the trial implementation process guided by the CFIR was used to 
obtain the qualitative data.[26] The semi-structured interview guide 
included questions based on the constructs of the CFIR domains and 
explored the perceptions of the implementation process reported 
by the physiotherapists involved in it. It furthermore explored the 
physiotherapists’ perceptions of the protocol, the inner setting, including 
structural characteristics of the organisation and the ICU, and the outer 
setting, including needs and resources for protocol implementation, and 
their adherence to the protocol in the real-life setting.[26]

Data collection
Trained research assistants blinded to the experimental unit collected the 
quantitative data from ICU charts, patient medical folders and the clinical 
database in both units over 16 months. An independent physiotherapist 
(JJM) not affiliated to the physiotherapy department conducted face-to-
face individual semi-structured audiotaped interviews of varying length 
(25 - 60 minutes). JJM confirmed and summarised data throughout the 
interviews to verify understanding of the qualitative data.

Data analysis
Trial data were statistically analysed by a biostatistician (author TME) 
using Stata version 15 (StataCorp, USA), blinded to group allocation 
throughout the analysis. Demographic and clinical data were analysed 
using the Mann-Whitney U-test, Kruskal-Wallis independent samples 
t-test and Pearson χ2 test. Adjusted generalised linear models were 
conducted to determine the rate of change of TISS-28 unit scores per 
day for each ICU. Adjusted logistic regression and Cox proportional 
hazards models informed the likelihood (odds ratio (OR); 95% 
confidence interval (CI); p-value) of the POC being applied and the 
hazard ratio (HR) for time (hours) to each POC, respectively. The 
interaction (TISS‑28) and main effects (POC) models are presented. 
Patients with missing or no (<24 hours) TISS-28 data were not 
included in the analysis. All adjusted analyses included adjustment for 
gender, Acute Physiology and Chronic Health Evaluation (APACHE 
II) score, emergency surgery and infective status, as decided on a 
priori. A crude analysis (Kruskal-Wallis without adjustment, pairwise 

comparison and Bonferroni adjustment) of the time to POC (event) 
and Pearson χ2 test for the proportion of patients receiving each POC 
were compared between phases within and between units.[25] Interviews 
were transcribed verbatim by independent professionals and analysed 
thematically using both deductive (predetermined codes based on the 
CFIR domains) and inductive (for identifying unexpected insights in 
the data) approaches.[26] A systematic process was used to summarise 
and categorise the data, then generate the subcategories, categories and 
themes[18-20] in collaboration with two of the authors (FK and SDH).[26] 
The systematic process and deductive analysis were based on the CFIR 
domains generating predetermined codes. The inductive analysis was 
used to find new codes and meaningful patterns not identified with 
the predefined CFIR domains and assisted in discovering unexpected 
insights and developing deeper meaning and understanding of the 
phenomena.[28]

Quality criteria
A field diary to reflect (reflexivity) on the study process, to document 
research decisions, and for bias identification (confirmability), peer 
examination for credibility and dependability, a dense description of 
the research methods for dependability and member checking, and a 
detailed description of the methods and findings for credibility and 
transferability[26,29] ensured data trustworthiness.

Ethics considerations
The Institutional Research Ethics Committee of Stellenbosch 
University granted ethics clearance and the research ethics board of 
each participating hospital granted permission for the trial (ref. no. 
S13/09/170) and for the qualitative study (ref. no. S16/05/091) to be 
conducted.

Results
Trial data on 1 509 ICU patient admissions collected over 16 months 
were analysed (Fig.  2). Baseline data for patients admitted to the two 
ICUs were significantly different between units (Table 2) and between 
phases within units (Table 3).

Outcomes
TISS-28. Totals of 3 399 and 1 663 TISS-28 unit day scores were 
recorded for the experimental and control units, respectively. For 

EXPERIMENTAL UNIT,
10 - 14 beds

Total admissions,
N=906

Excluded 
(<18 years old),

n=36

Pre-implementation 
baseline phase

(standard/usual care),
n=303

Lost to follow-up,
n=8/303 (2.7%)

Post-implementation 
decay monitoring phase

(protocol care),
n=256

Lost to follow-up
n=97/256 (37.9%)

Total included in analysis,
n=870

Implementation 
intervention phase

(protocol care),
n=311

Lost to follow-up
n=24/311 (7.7%)

CONTROL UNIT,
8 beds

Total admissions,
N=668

Excluded 
(<18 years old),

n=29

Pre-implementation 
baseline phase

(standard/usual care),
n=182

Lost to follow-up,
n=15/182 (8.2%)

Post-implementation 
decay monitoring phase

(standard/usual care),
n=201

Lost to follow-up
n=33/201 (16.4%)

Total included in analysis,
n=639

Control phase, 
no intervention

(standard/usual care)
n=256

Lost to follow-up,
n=30/256 (11.7%)

Fig. 2. Trial study flow and patient sample (source: authors’ own work). (Red font = lost to follow-up as no folders and bed charts available.)
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every 1-day increase in time, the adjusted TISS-28 score increased by 
0.07 units in the experimental unit and decreased by 0.04 units in the 
control unit over the entire period of measurement. On average, the 
adjusted TISS-28 scores were 2.58 units (27.3 minutes) higher in the 
implementation phase than in the pre-implementation phase (p<0.001), 
and 3.04 units (32.2 minutes) higher after than before implementation 
(p<0.001) in the experimental unit and in all phases in the control unit.

POCIs. The median time to first contact with a physiotherapist 
after admission (POCI 1) was significantly shorter (17.8 hours) 

during implementation (p=0.03) than after implementation in the 
experimental unit (Table  4). Only a third of all patients who were 
treated by a physiotherapist (34.7%; n=233/671) in the experimental 
unit were mobilised to a chair (POCI 2), with no impact of the protocol 
implementation on the proportion of mobilisations to chair (p=0.32) 
between phases. A smaller proportion of patients were mobilised to 
a chair by nursing practitioners (POCI 4) during and after protocol 
implementation compared with before protocol implementation 
(p=0.05). No differences between phases were observed in the control 

Table 2. Comparison of baseline data between units
Variables per phase Experimental unit, n (%)† Control unit, n (%)† p-value* (between units)
Pre-implementation phase N=303 N=182

Age (median, IQR) 44 (32 - 58) 38 (29 - 51) 0.005*
Gender

Male 191 (63) 135 (74)
Female 112 (37) 47 (26) 0.011*

APACHE II, median (IQR) 9 (6 - 12.7) (n=260) 12 (8 - 18) (n=142) <0.0001*
Admission diagnosis‡

Elective surgery 165/296 (56) 26/166 (16) <0.0001*
Emergency surgery 81/296 (27) 80/166 (48) <0.0001*
Traumatic injury 11/296 (4) 93/166 (56) <0.0001*
None 2/296 (1) 24/166 (14) <0.0001*

Infective status
Infective 19/296 (6) 29/166 (17) <0.0001*
Not infective 256/296 (87) 132/166 (80)
n/a 21/296 (7) 5/166 (3)

Implementation phase N=311 N=256
Age (median, IQR) 47 (30 - 60) 37.5 (27.5 - 51.5) <0.0001*
Gender

Male 182 (59) 181 (71)
Female 129 (41) 75 (29) 0.003*

APACHE II, median (IQR) 9 (5 - 13) (n=256) 11 (7 - 19) (n=215) <0.0001*
Admission diagnosis‡

Elective surgery 130/286 (45) 49/225 (22) <0.0001*
Emergency surgery 99/286 (35) 105/225 (47) 0.005*
Traumatic injury 11/286 (4) 102/225 (45) <0.0001*
None 2/286 (1) 30/225 (13) <0.0001*

Infective status
Infective 22/286 (8) 37/225 (16) 0.008*
Not infective 255/286 (89) 181/225 (80)
n/a 9/286 (3) 7/225 (3)

Post-implementation phase N=256 N=201
Age (median, IQR) 48.5 (32 - 62) 41 (29 - 59) 0.013*
Gender

Male 134 (52) 131 (65)
Female 122 (48) 70 (35) 0.006*

APACHE II, median (IQR) 9 (6 - 13) (n=201) 13 (8 - 19) (n=167) <0.0001*
Admission diagnosis‡

Elective surgery 62/161 (39) 45/169 (27) 0.023*
Emergency surgery 58/161 (36) 75/169 (44) 0.111
Traumatic injury 1/161 (1) 64/169 (38) <0.0001*
None 0 22/169 (13) <0.0001*

Infective status
Infective 23/161 (14) 18/168 (11) 0.185
Not infective 132/161 (82) 148/168 (88)
n/a 6/161 (4) 2/168 (1)

*Significant (p=0.05).
†Except where otherwise indicated.
‡More than one category or no category applied to some patients.
IQR = interquartile range; APACHE II = Acute Physiology and Chronic Health Evaluation score; n/a = not applicable.
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unit (Table  4). There was no difference between the units in the 
proportion of patients who received physiotherapy after ICU admission 
(POCI 1) (p=0.44) and after being extubated (POCI 3) (p=0.12). The 
majority (>84%) of patients in both units received physiotherapy. 
Compared with the control unit, a significantly higher proportion 
of all patients in the experimental unit who received physiotherapy 
were mobilised to a chair by the physiotherapists (POCI 2) (34.7% 
(n=233/671) v. 21% (n=101/482) in the control unit) (p<0.0001) and by 
the nurses (POCI 4) (12% (n=85/741) v. 6.4% (n=36/561) in the control 
unit) (p=0.003) (Table 4). There was a higher likelihood of patients in 
the experimental unit than in the control unit being mobilised to a chair 
by a nurse (POCI 4) after implementation (adjusted OR 0.5; 95% CI 
0.3 - 0.9; p=0.03), and the intervention had no effect on the likelihood 
of patients receiving POCI 1 - 3 during and post implementation. The 
probability of patients in the experimental unit experiencing the POCI 
1 event earlier was significantly greater (HR 1.2; 95% CI 1.0  -  1.4; 
p=0.02) during the implementation phase compared with the control 
unit. The observed increase in the likelihood of experiencing the POCI 
1 event earlier was not sustained during the post-implementation 
phase (HR 1.1; 95% CI 0.9 - 1.3; p=0.37). For patients admitted to the 
experimental unit following protocol implementation, the likelihood 
of being mobilised to a chair earlier by a nurse practitioner was 

significantly greater (HR 2.5; 95% CI 1.4 - 4.3; p=0.001) compared with 
patients nursed in the control unit.

No adverse events (safety outcome) during physiotherapy 
mobilisation of patients into a chair were documented in any of the 
physiotherapy notes for the entire sample of patients mobilised into a 
chair (n=334) by the physiotherapists in both units. 

Implementation fidelity was high. All the physiotherapists in 
the experimental unit (100%) received the paper-based/electronic 
handbook and reminders (pocket cards and posters displayed), 
81 - 86% attended the four 2-hour workshops, and only 76% attended 
the 1-hour grand rounds/bedside teaching sessions. Reasons for 
non-attendance included sick/staff leave, compulsory administrative 
meetings, and a community service physiotherapist who was no longer 
with the department at the time of the grand rounds/bedside teaching 
sessions.

Qualitative findings from the interviews with 
the physiotherapists
Thirteen of the 17 physiotherapists (76%) attended introductory 
meetings, and 12 (71%) indicated their willingness to participate in the 
qualitative study and were interviewed. Their median age was 34 years 
and their median length of general work experience was 9 years. Two 

Table 3. Baseline comparison between phases per unit

Variables per phase

Experimental unit

p-value* (between phases)
Pre-implementation 
phase (N=303), n (%)†

Implementation phase 
(N=311), n (%)†

Post-implementation 
phase (N=256), n (%)†

Age (median, IQR) 44 (32 - 58) 47 (30 - 60) 48.5 (32 - 62) 0.2
Gender

Male 191 (63)* 182 (58) 134 (52) 0.04*
Female 112 (37) 129 (41) 122 (48)

APACHE II, median (IQR) 9 (6 - 12.7) (n=260) 9 (5 - 13) (n=256) 9 (6 - 13) (n=201) 0.31
Admission diagnosis‡

Elective surgery 165/296 (56)* 130/286 (45) 62/161 (39) 0.001*
Emergency surgery 81/296 (27)* 99/286 (35) 58/161 (36) 0.09*
Traumatic injury 11/296 (4) 11/286 (4) 1/161 (1) 0.12
None 2/296 (1) 2/286 (1) 0 0.574

Infective status
Infective 19/296 (6)* 22/286 (8) 23/161 (14) 0.008*
Not infective 256/296 (87) 255/286 (89) 132/161 (82)
n/a 21/296 (7) 9/286 (3) 6/161 (4)

Control unit
Control (N=182), n (%)† Control (N=256), n (%)† Control (N=201), n (%)†

Age (median, IQR) 38 (29 - 51) 37.5 (27.5 - 51.5) 41 (29 - 59) 0.18
Gender

Male 135 (74) 181 (71) 131 (65) 0.15
Female 47 (26) 75 (29) 70 (35)

APACHE II, median (IQR) 12 (8 - 18) (n=142) 11 (7 - 19) (n=215) 13 (8 - 19) n=167 0.26
Admission diagnosis‡

Elective surgery 26/166 (16)* 49/225 (22) 45/169 (27)* 0.05*
Emergency surgery 80/166 (48) 105/225 (47) 75/169 (44) 0.81
Traumatic injury 93/166 (56)* 102/225 (45) 64/169 (38)* 0.004*
None 24/166 (14) 30/225 (13) 22/169 (13) 0.926

Infective status
Infective 29/166 (17) 37/225 (16) 18/168 (11) 0.23
Not infective 132/166 (80) 181/225 (80) 148/168 (88)
n/a 5/166 (3) 7/225 (3) 2/168 (1)

* Significant (p=0.05).
†Except where otherwise indicated.
‡More than one category or no category applied to some patients.
IQR = interquartile range; APACHE II = Acute Physiology and Chronic Health Evaluation score; n/a = not applicable.
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themes, with two and three subthemes, respectively, were identified 
from the data when exploring the implementation process and its 
effect on the intervention, supported by verbatim quotes (Table 5). All 
non-English quotes have been translated into English.

Theme 1. Physiotherapist perceptions on the 
implementation of the protocol.
Subtheme 1. The effect of the protocol on the 
physiotherapists: ‘... my thinking has changed.’
The implementation of the protocol impacted on participants’ decision-
making and practice of physiotherapy. The value of mobilisation as a 
treatment technique was highlighted. Physiotherapists reported mobilising 

patients earlier and using higher, functional and more patient-specific 
treatment techniques compared with before the implementation process. 
They perceived changes in their clinical reasoning and increased confidence 
in their decision-making as a result of the protocol implementation. Not 
all physiotherapists perceived the protocol as affecting their practice. The 
time physiotherapists spent in the unit affected their perception of the 
impact of the protocol on their practice (Table 5, quotes 1 - 5).

Subtheme 2. The effect on the organisation: ‘... from my 
point of view, everything is the same ...’
The perceptions regarding the effect of the implementation of the 
protocol varied. Reported changes included SICU staff being more 

Table 4. POCI outcomes (time to event) between phases in the experimental and control units

Outcomes

Experimental unit

p-value
Pre-implementation 
phase

Implementation  
phase

Post-implementation 
phase

POCI 1 (hours), median (IQR):
Time to first physiotherapy contact after ICU admission

19 (14.1 - 30.8) 17.8 (13.5 - 22.3) 19.8 (14.7 - 39.7) 0.03*

POCI 1, % (n):
Proportion who received physiotherapy after ICU 
admission

90.8 (268/295) 90.2 (259/287) 90.6 (144/159) 0.97

POCI 2, (hours), median (IQR):
Time to first physiotherapy mobilisation to chair

83.2 (42 - 159) 83.5 (42.4 - 191.8) 134.4 (60 - 257.7) 0.12

POCI 2, % (n):
Proportion who received mobilisation to a chair by 
physiotherapist

34.0 (91/268) 37.8 (98/259) 30.6 (44/144) 0.32

POCI 3, (hours), median (IQR):
Time to first physiotherapy contact after extubation

20.3 (4.5 - 23) 19.7 (8.4 - 23.2) 19 (3.8 - 22.5) 0.65

POCI 3, % (n):
Proportion of those intubated who received physiotherapy 
after extubation

83.4 (141/169) 86.2 (162/188) 87.7 (93/106) 0.58

POCI 4, (hours), median (IQR):
Time to first nurse mobilisation to chair

106.2 (39.3 - 251) 90.2 (41 - 182.7) 52.5 (41.5 - 86.8) 0.34

POCI 4, % (n):
Proportion who received mobilisation to a chair by a nurse

13.9 (41/295) 11.8 (34/287) 6.3 (10/159) 0.05

Proportion who received mobilisation to a chair by a nurse 
and a physiotherapist on the same day, % (n)

46.3 (19/41) 52.9 (18/34) 20 (2/10) 0.48

Control unit
Control Control Control

POCI 1 (hours), median (IQR):
Time to first physiotherapy contact after ICU admission

16 (11.7 - 30) 15.5 (11.5 - 23) 14.5 (11.2 - 23.8) 0.18

POCI 1, % (n):
Proportion who received physiotherapy after ICU 
admission

84.4 (141/167) 85.4 (193/226) 88.1 (148/168) 0.60

POCI 2, (hours), median (IQR):
Time to first physiotherapy mobilisation to chair

86.5 (52.5 - 209.75) 77.3 (44.1 - 136) 60 (34 - 113.7) 0.34

POCI 2, % (n):
Proportion who received mobilisation to a chair by 
physiotherapist

20.6 (29/141) 23.1 (45/193) 18.2 (27/148) 0.52

POCI 3, (hours), median (IQR):
Time to first physiotherapy contact after extubation

20.7 (18 - 22.1) 19.7 (16.5 - 21.8) 20.8 (16.8 - 22.1) 0.40

POCI 3, % (n):
Proportion of those intubated who received physiotherapy 
after extubation

75.5 (77/102) 76.1 (105/138) 84.7 (83/98) 0.20

POCI 4, (hours), median (IQR):
Time to first nurse mobilisation to chair

78.5 (44.3 - 190.5) 78 (37.6 - 141.5) 35.5 (23.5 - 51) 0.09

POCI 4, % (n):
Proportion who received mobilisation to a chair by a nurse

7.2 (12/167) 6.2 (14/226) 6 (10/168) 0.89

Proportion who received mobilisation to a chair by a nurse 
and a physiotherapist on the same day, % (n)

66.7 (8/12) 71.4 (10/14) 40.0 (4/10) 0.70

POCI = process of care indicator; IQR = interquartile range; ICU = intensive care unit.
*Significant (p=0.05) after Bonferroni adjustment for multiple tests.
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Table 5. Themes, subthemes and supportive quotes from the qualitative data
Themes Subthemes and quotes
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Subtheme 1. The effect of the protocol on the physiotherapists
Quote 1, PT3: Um, well I will push more to mobilise patients on day one ... Because it enhances their recovery.
Quote 2, PT12: I do specific techniques instead of all techniques as what we were taught previously per se ...
Quote 3, PT12: ... this protocol actually did me a favour, because I did a lot less, you know of like the manual techniques and all of that, 
I rather mobilise, and my patients got better quicker, so I mean my thinking has changed.
Quote 4, PT7: ... just knowing that you have that evidence base algorithm, it gives you the confidence that if someone is going to ask me 
now but why, you can tell that one that it has been proven, it’s evidence proven. So, I'm not just working with experience, I'm not just 
working with opinion.
Quote 5, PT3: I didn’t really work much in the surgical ICU. So, it didn’t really affect my implementation that much.

Subtheme 2. The effect on the organisation
Quote 6, PT9: For me, what I can see from my point of view, everything is the same ...
Quote 7, PT12: I am aware of the fact that people are a lot more aware of the fact that there is a protocol that does exist in the surgical ICU ...
Quote 8, PT7: Yes definitely. I feel it is more a multidisciplinary approach.
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Subtheme 1. Perception of the protocol
Quote 9, PT12: I take it as a guide ... because I understand that this is ideal patients in an ideal world with ideal circumstances but 
unfortunately, we don’t have that ideals here ...
Quote 10, PT8: ... it’s sort of like the tick list ... I cannot always say that I am following the protocol, I haven’t tick everything on the 
list yet ...
Quote 11, PT10: ... some of the older, more experienced [physiotherapists] are not, (pause) they feel that maybe they are, are given a 
recipe and, and, and the algorithm is preventing them from being somebody independent and free to do whatever they need to do ...

Subtheme 2. Resistance to change
Quote 12, PT12: Um, I think it’s just how we were taught and ... I mean I’ve been a [physiotherapist] for a long time now and we were 
always taught you know be effective and doing a bit of introspection for me repositioning of a patient is not effective enough ...
Quote 13, PT11: People don’t like change especially here ... You know most people have been working for quite a long time and they feel ... 
it is their right to do certain things the way they want to do it ...
Quote 14, PT6: I do not have a lot of patients where I could implement and see the effects of it and then evaluate for myself if it is 
worthwhile doing it that way rather than the other way.
Quote 15, PT5: ... if I already have an attitude towards [the change agent] then I'm going to say to myself I'm not going to apply it, why 
must I ...
Quote 16, PT7: I want to change and [the change agent] have to show me what the benefit will be for me, in my career, and in my 
personal and social life, if I am going to change.
Quote 17, PT5: It feels like someone comes from outside in our daily work ... and comes saying, here is my, my thesis ... I want to 
implement it, do it ... So, a bit forced, just do…

Subtheme 3. The organisation
Quote 18, PT12: We are short staffed ... So, it’s more difficult to apply the research protocol ... because we have limited resources.
Quote 19, PT9: ... is a case of wrong time, wrong place. Truly, in the ideal world with the ideal ICU and the ideal team, it will work 
perfectly.
Quote 20, PT7: So, at the end of the day, is it probably important that the manage-, management is on board ... I did not get the 
impression that there was any level of enforcement from, from, from management to follow the protocol ...
Quote 21, PT9: ... extension lines maybe or more IVACs or drip stands that can move together with you. The drip stands of us are 
stuck in the bed, so it cannot get loose. Um, maybe like a rollator ... There's nothing like that ... ... you know we do have chairs in the 
unit but at the moment some of our chairs are broken or, you know, so more chairs would be great … more chairs, better chairs, height-
adjustable chairs.
Quote 22, PT3: Well, I don’t know how well the rotating doctors were made aware of the protocol ... we check with the doctors if they 
agree with your treatment plan ... if the doctor had merely understood the algorithm better or understood the benefit of it then you might 
have, wouldn’t have that discrepancy ...
Quote 23, PT10: ... a lot of the things in the ICU, we can't always do alone. You sometimes need somebody’s assistance um, and I kind of 
got the idea that nursing said: well, this is a [physiotherapy] thing, there you go, do it on your own ...
Quote 24, PT12: I feel that ... a lot of people still need to um, like doctors, nurses all the other parts of health needs to be included on this 
for it to be sustainable and like to be effective and efficient in the ICU itself ...
Quote 25, PT7: … if [the change agent] is gone, then there was not someone else there who half motivated and kept that optimism and 
excitement there … there were no key role players.
Quote 26, PT4: But I think it would also be good if one could get the whole team into it, because we often have trouble with the nurses 
that they do not want to mobilise … mobilisation is not necessary – necessarily a physiotherapy thing. Anyone can do it … But that 
everyone has half fully bought into the idea …
Quote 27, PT 9: But the other physiotherapists all rotate. So it is understandable. So that can also maybe be one – be a barrier, the fact 
that we rotate.

PT = participant.
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aware of the protocol and that there was an improved multidisciplinary 
approach in the experimental unit (Table 5, quotes 6 - 8).

Theme 2. Factors affecting protocol adherence
Subtheme 1. Perception of the protocol: ‘I take it as a guide ...’
Participants’ perceptions of how to use the protocol affected their 
attitude and adherence to the protocol (Table 5, quotes 9 - 11). 

Subtheme 2. Resistance to change: ‘People don’t like change 
especially here ...’
Resistance to change and years of clinical experience affected 
protocol adherence. When the benefits of following the protocol 
were not apparent, physiotherapists were resistant to adhering to the 
protocol. Physiotherapists’ perceptions regarding the reasons for the 
implementation of the protocol affected their adherence to the protocol 
(Table 5, quotes 12 - 17).

Subtheme 3. The organisation: ‘... is a case of wrong time, 
wrong place ...’
The participants perceived that both the organisation of the physiotherapy 
department and that of the SICU affected their adherence to the 
protocol. Factors related to the physiotherapy department that affected 
protocol adherence included the weekend policy, shortage and workload 
of physiotherapists, lack of support from management, limited treatment 
time, and participants being allocated to a particular work area. In the 
SICU it was perceived that limited resources (equipment), regular 
turnover of all health disciplines, unavailability of nursing staff to assist 
with mobilisation, and lack of a team approach and communication 
between SICU team members affected protocol adherence. Participants 
perceived that a team approach was necessary for the protocol to be 
sustainable in the SICU. They reasoned that if all health disciplines 
involved in the SICU would manage and adhere to the protocol, staff 
would be in agreement with treatments and have shared responsibilities 
and mutual goals, which was not the case, as it was perceived that care 
occurred in silos with each discipline working independently and not as 
a team in ICU patient care and implementation of EBPs. Furthermore, 
they felt that if the change agent was no longer available, there were 
no key role players to continue to motivate use of and adherence to 
the protocol, and they did not consider themselves as change agents to 
educate the ICU team (Table 5, quotes 18 - 27).

Discussion
The implementation process had a limited effect on the physiotherapeutic 
management of patients, and no effect on nursing workload. The process 
increased the proportion of patients being mobilised to a chair and 
the likelihood of patients receiving physiotherapy assessment and 
treatment earlier in the course of their critical illness, and ensured earlier 
mobilisation to a chair by a nursing practitioner. However, the changes 
were not sustained after implementation. Implementation studies in 
LMICs and in ICU settings are sparse,[1] motivating the need to share 
the findings of this study.

While a rigorous implementation process[25] guided by the CFIR[25] 
was followed, no sustained change in clinical practice resulted. This 
finding is not new. Our findings confirm the findings of a review 
of implementation studies conducted in adult critical care units 
in LMICs[1] that lack of resources is a barrier to implementation. 
According to the review, lack of resources and infrastructure impeded 
implementation, and high staff turnover resulted in loss of continuity 
of implementation.[1] On the basis of our results, confirmed by the 

literature, we argue that to be effective in complex environments, 
implementation needs a different approach. Both contexts in the 
present study are complex and affected the outcome of the trial. 
First, the resources available in LMICs are limited, and second, the 
multidisciplinary nature of an ICU setting needs greater understanding.

Lack of resources has been identified as a barrier to uptake of 
evidence-based guidelines in multiple studies across a variety of 
disciplines.[1,9,30-34] Availability of a physiotherapy service in ICUs[9,30,31] 
coexisting with lack of resources in the units, including equipment, and 
a high turnover of staff have been reported across a variety of resource-
constrained settings,[1,32-34] including SA.[35] These organisational barriers 
to implementation are not unique to SA and exist in many units 
and physiotherapy departments internationally.[30-34] Anaesthetists 
were unable to implement sepsis guidelines effectively in an African 
ICU owing to a lack of material resources and a severe shortage of 
health workers.[1,36] In another review of barriers to and facilitators of 
implementing interventions to improve appropriate antibiotic use in 
LMIC ICUs, 30 studies reported barriers related to the organisational 
environment in which interventions were conducted.[37] The review 
identified that infrastructure constraints and a high turnover of 
medical staff prevented the successful implementation of antimicrobial 
stewardship programmes in these ICUs.[37]

The organisational environment speaks to the structural characteristics 
construct of the inner setting of the CFIR.[13] Our study confirms that 
structural characteristics of the organisation within which the protocol 
is implemented, including staff shortages and high staff turnover, lack 
of ICU team assistance, lack of knowledge and support, workload 
allocation and rotation in the unit, and lack of equipment, are barriers 
to implementation. These structural characteristics need to be addressed 
in order to improve implementation success. Interventions addressing 
structural and organisational changes in physiotherapy departments and 
organisation of the ICU are recommended and supported by the current 
evidence.[1,14,23,36,37]

The complex multidisciplinary nature of the ICU needs to be 
considered when implementing a discipline-specific protocol. 
Our implementation initiative focused on a single discipline in a 
multidisciplinary unit, as there were different physiotherapists in 
the physiotherapy department providing the service and care in 
this unit. However, our study data highlight the importance of a 
unit team approach rather than a discipline-specific approach. The 
physiotherapists perceived that success in implementation would be 
possible if there was ICU team consensus on treatment plans, and shared 
responsibilities and goals for patient care and outcomes. Even if you 
want to change practice in a single discipline in the multidisciplinary 
ICU context, you still require support and input from the rest of the 
team, including team communication.[14,38-41] The physiotherapists 
perceived that lack of knowledge and support of the ICU team 
members with regard to the physiotherapy protocol implemented 
affected the sustainability of the implementation. However, they did 
not voice in the interviews whether they had attempted to educate the 
ICU team during and after implementation. Furthermore, they did 
not seem to perceive themselves as change agents. They seemed reliant 
on the research change agent, stating there were no key role players to 
motivate the EBP in the ICU. This perceived lack of key role players 
to act as change agents for implementation could be deemed a barrier 
to EBP implementation, adherence and sustainability, and a gap in the 
evidence to be further explored.

Within the ICU, the discipline-specific workflow must be incorporated 
into the multidisciplinary team workflow needs of the unit. We propose 
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that the integration of ICU team members should be co-ordinated and 
compatible with the team activities related to ICU patient care. Reflecting 
on the process, we conclude that incompatible clinical or service workflow 
within a multidisciplinary context such as an ICU is a barrier to 
implementation that needs exploration. Discipline-specific protocols 
require buy-in and support from the entire ICU team and hospital 
management to improve the uptake of EBPs in ICUs.

It may be valuable to consider reorganisation of the physiotherapy 
workflow/services and prioritisation of physiotherapy services and 
care through organisational change of physiotherapy departments that 
addresses the incompatible workflow of physiotherapists with the rest 
of the multidisciplinary ICU team in resource-constrained settings.[1,14] 
Such a change may result in improved implementation, evidence-based 
practice, quality of care and ICU patient outcomes. Including a workflow 
analysis of departments and ICUs in the hospital setting as part of the 
CFIR may be useful if it is intended to implement new clinical practices 
in the ICU, which is not a discipline-specific team but an interconnected 
team of different healthcare disciplines. Workflow compatibility for 
improved implementation seems possible, and is recommended in 
resource-constrained ICU settings and supported by current reviews of 
ICU implementation studies in LMICs.[1,14]

The present study had a few limitations. The differences between the 
units, where the control unit had a higher burden of disease with more 
trauma and severely ill patients, which are known barriers to early 
mobilisation protocols,[42] could be considered a limitation, specifically 
to early mobilisation out of bed into a chair by the physiotherapist and 
nurse and possibly affecting this POC outcome. However, the POCIs 
(time to event) were adjusted for APACHE II (severity of illness), 
thus eliminating this confounder when evaluating effectiveness of the 
implementation (early physiotherapy mobilisation into a chair) between 
the two units. The use of attendance alone was not necessarily the best 
measure for implementation fidelity. True assessment of implementation 
fidelity would require checklists, observations and monitoring of the 
physiotherapists’ use of the protocol, requiring additional time and 
human resources, and was not feasible in this study owing to limited 
human and financial resources. While future studies could consider 
more detailed assessment, our limitations highlight the challenges in 
implementation in resource-constrained LMIC ICUs. In the SA context, 
physiotherapists working in ICUs across the country are generally young, 
with minimal ICU work experience.[43] The protocol is a way of screening 
and assessing SICU patients following a stepwise procedure to guide 
and facilitate clinical reasoning, and can assist young, less-experienced 
physiotherapists in evidence-based management of ICU patients.[9,23] 
The grand rounds/bedside teaching sessions in this study allowed 
for interactive discussion among the group of physiotherapists who 
received the implementation intervention, testing their understanding 
of the use of the protocol on patients in the experimental unit. The 
qualitative enquiry gave further insight into implementation exposure 
and protocol adherence, and provided another way to determine and 
understand the physiotherapists’ use of the protocol. Delivering the 
implementation intervention for uptake and adherence to the EBP to the 
physiotherapists working in the experimental unit only was noted as an 
important limitation to this intensive care rehabilitation implementation 
trial. As previously highlighted, knowledge of and support from the ICU 
team regarding the protocol could promote its sustainability.

Conclusion
An implementation process using a tailored multifaceted implementation 
strategy and guidance from the CFIR did not improve uptake of or 

adherence to an evidence-based physiotherapy protocol in the ICU. 
The qualitative data highlight the importance of organisational change 
and support from the physiotherapy departments providing services 
to ICUs, while also addressing the healthcare needs of a diverse group 
of hospitalised patients. The study highlights the importance of taking 
the next step towards implementation in complex environments. 
Moving forward, a multidimensional approach to implementation of 
evidence in the ICU is needed. How that process is defined will need 
thought and rigorous evaluation. The information in this article can 
inform the new approach to facilitate the uptake of evidence and ensure 
sustainable change through addressing the structural and organisational 
aspects of physiotherapy service delivery and care and the inclusion 
of a multidisciplinary team approach to the implementation of any 
discipline-specific EBP in the intensive care setting.
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