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Abstract

Background: Functional decline is a common adverse outcome of hospitalization in older people. Often, this decline is
not related to the illness that precipitated admission, but to the process of care delivered in hospital. The association
between immobility and adverse consequences is well established, yet older inpatients spend significant amounts of
time supine in bed. We aim to implement and evaluate the impact of an evidence-based strategy to promote early
mobilization and prevent functional decline in older patients admitted to university-affiliated acute care hospitals in
Ontario, Canada. We will implement a multi-component educational intervention to support a change in practice to
enhance mobilization of older patients.

Methods/design: Implementation of our early mobilization strategy is guided by the Knowledge to Action Cycle.
Through focus groups with frontline staff, we will identify barriers and facilitators to early mobilization. We will tailor the
intervention at each site to the identified barriers and facilitators, focusing on the following key messages: to complete a
mobility assessment and care plan within 24 hours of the decision to admit patients aged 65 years and older; to achieve
mobilization at least 3 times per day; and, to ensure that mobilization is scaled and progressive. The primary outcome,
number of patients observed out of bed, will be documented three times per day (in the morning, at lunch and in the
afternoon), two days each week. This data collection will occur over 3 phases: pre-implementation (10 weeks),
implementation (8 weeks), and post-implementation (20 weeks).

Discussion: This is the first large, multisite study to evaluate the impact of a multi-component knowledge translation
strategy on rates of mobilization of older patients in hospital. Our implementation is framed by the Knowledge to Action
Cycle, and the intervention is being adapted to the local context. These unique features render our intervention
approach more generalizable to multiple practice settings. Contextualization of the intervention has also facilitated
engagement of participants from multiple hospitals. Upon completion of this study, we will better understand the
barriers and facilitators to implementing an early mobilization strategy across a spectrum of hospitals, as well as the
impact of a mobilization strategy.
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Background
Hospitalization can be a pivotal event in a senior’s life. Se-
niors have higher rates of adverse events, surgical compli-
cations, and nosocomial infections than younger people
[1]. They are at risk for hospital-acquired delirium, in-
creased length of stay, re-admission and loss of the capacity
for independent living [1-3]. Over one third of older adults
(aged 65 years and older) develop a new disability in an ac-
tivity of daily living during hospitalization, and half of these
individuals never recover that lost function [2,3].
Functional decline is common in older people who are

admitted to hospital, and this has been found to be more a
consequence of hospitalization than of their presenting ill-
ness [1,3-5]. For example, a study conducted on inpatient
medicine units found that almost 20% of older inpatients
(aged ≥65 years) who were independently ambulant two
weeks prior to their admission required assistance at dis-
charge [5]. The decline in functional ability that older
patients experience in hospital may be related to extended
periods of time spent supine in bed. Based on direct obser-
vation of patients admitted to general medical units, older
patients who were previously ambulatory spent 83% of the
day lying in bed [6]. Muscle strength is lost at a rate of up
to 5% per week in young and older adults [7]. Immobility is
also associated with qualitative changes in muscle protein
and increased inflammatory markers [8-10]. Older adults
often enter hospital with lower baseline muscle strength
and mass than younger patients, and only a short time in
bed is required to compromise an older person’s ability to
ambulate independently.
Adoption of best practices to prevent hospital-acquired

complications including functional decline in frail older
patients can result in benefits in both patient and system-
level outcomes, including decreased length of stay, de-
creased alternate level of care (ALC) days, and improved
functional and cognitive status in older people. A Cochrane
systematic review of multidisciplinary exercise interven-
tions (where exercise was defined as any physical interven-
tion program designed to maintain or improve a patient’s
strength or functional status) for acutely hospitalized, older
medical patients identified 9 trials that enrolled more than
4,000 patients [4]. Multidisciplinary exercise interventions
were found to increase hospital discharge to home (number
needed to treat 16 [95% confidence interval [CI] 11 to 43]),
and to decrease hospital length of stay (weighted mean dif-
ference −1.2 days [95% CI −1.9 to −0.2]) and total hospital
costs (weighted mean difference −279 [95% CI −492
to −65]) [4]. Indeed, the review found that with exercise, pa-
tients may go home one day earlier, and 6 more patients out
of 100 may go home instead of to a care facility. These inter-
ventions may reduce hospital costs by $300 per patient per
hospital stay [4]. An individual patient data meta-analysis
identified that patients who require assistance or supervi-
sion to ambulate at admission are most likely to benefit
from inpatient exercise [11]. Despite this available evi-
dence, a recent survey of hospitals in Ontario, Canada,
found that hospitals were unlikely to have a protocol or
performance measure for prevention of functional decline
in hospitalized elderly, highlighting a significant evidence
to practice gap [12].
Evaluation of early mobilization strategies (defined as

assessing patients for mobility and functional status within
24 hours of admission and encouraging appropriate activ-
ity immediately) has demonstrated the benefits in stroke
patients [13], orthopedic patients [14,15], ventilated pa-
tients in the intensive care unit [16], and in patients with
community-acquired pneumonia [17]. In randomized trials
involving these patients, early mobilization has been shown
to decrease acute care length of stay by 1.1 days [17];
shorten duration of delirium [16]; decrease risk of depres-
sion [13]; improve return to independent functional status;
and increase rates of discharge to home [14,16]. Most stud-
ies described a strategy to encourage range of motion exer-
cises in intubated patients or strategies to change from
horizontal to upright position for at least 20 minutes
within 24 hours of hospitalization and progressive move-
ment with each subsequent day of hospitalization.
The objectives of the current study are to implement and

evaluate the impact of an evidence-based strategy to pro-
mote early mobilization and prevent functional decline in
older patients admitted to acute care academic facilities in
Ontario, Canada. We will implement a multi-component
educational intervention to support a change in practice re-
lated to mobilization of older patients. The mode of delivery
of the education will be contextualized; however, the
targeted change in practice will be consistent across all sites.
Methods/design
Setting
This study is being conducted in 14 of 15 eligible
university-affiliated hospitals that provide acute hospital
care for inpatients aged 65 and older in Ontario, Canada.

Study design
The impact of the knowledge translation (KT) intervention
will be evaluated using an interrupted time series design. In
the 10-week pre-implementation period, we will engage
local users and contextualize the implementation strategy.
This period will be followed by an 8-week implementation
roll-out period and then by a 20-week post-implementation
period (Table 1).
We are using an integrated KT approach, which refers

to a collaborative process whereby researchers and re-
search users work together to design the implementation
process. This project was developed by knowledge users,
specifically front line clinicians, patient advocates, and
healthcare managers.



Table 1 Duration of study phases and data collection

Study phase Pre intervention Intervention Post intervention

Duration Twice a week for 10 weeks Twice a week for 8 weeks Twice a week for 20 weeks

Primary Outcome Data points 20 audits 16 audits 40 audits

Secondary Outcomes Chart abstractions of HDSRU Chart abstractions of HDSRU Chart abstractions of HDSRU
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Our KT approach is informed by the Knowledge to Ac-
tion (KTA) Cycle developed by Graham and colleagues
[18]. It highlights processes relating to knowledge creation,
distillation and use. In this model, the knowledge creation
funnel represents knowledge generation, synthesis, and de-
velopment of knowledge tools. The action parts of the
cycle are based on a systematic review of planned action
theories and include the processes needed to implement
knowledge in healthcare settings, specifically, problem
identification; assessment of determinants of KT; selecting,
tailoring, implementing and evaluating KT interventions;
and determining strategies for ensuring sustained know-
ledge use.

Population
The target population will include patients aged 65 and
older admitted to inpatient medicine units at an acute
care or continuing care hospital. Patients designated as
palliative will be excluded.

Intervention
The implementation strategy is multi-component and
will include a variety of components, tailored to the local
context and including local champions, online and/or
in-person educational interventions for healthcare pro-
viders and patients, printed education materials, imple-
mentation coaching from the central Mobilization Of
Vulnerable Elders in Ontario (MOVE ON) team to par-
ticipating sites, and an online community of practice.
Prior to implementation of the early mobilization strat-
egy on target units, relevant stakeholders and opinion
leaders will be engaged at each hospital to ensure sup-
port for initiative. The targets for this engagement
process include key stakeholders for the unit, such as pa-
tient care managers, directors, physicians, and nursing
and allied health professional leaders. We will also re-
cruit local working group members. These working
groups are composed of staff at each participating hos-
pital that will coordinate the implementation of the
intervention. The working group will use information
obtained from focus groups conducted with frontline
staff to tailor the intervention components and adapt or
create educational materials to suit the local context.
The working groups will meet regularly until the end of
the study. At each participating hospital, a local educa-
tion coordinator, physician champion, and research co-
ordinator will be identified to facilitate implementation
and lead the local working group. Members of the central
MOVE ON team (UA, JEM, and WC) will be designated as
implementation coaches. Each participating site will be
assigned to a MOVE ON implementation coach, who will
provide support to the local implementation team.
Key to this initiative is the contextualization of the inter-

vention at the local site. Team members will work with
each hospital to identify local barriers and facilitators to
implementation of the early mobilization strategy and to
tailor the intervention to these factors. Instead of focusing
on ensuring that the same intervention(s) is implemented
at each site, the goal is to ensure that all sites commit to
implementing the key messages that are: to complete a
mobility assessment and mobility care plan within 24 hours
of the decision to admit patients aged 65 years and older;
to achieve mobilization at least three times per day; and, to
ensure that mobilization is scaled up and progressive.
Using this approach, each participating site tailors the
intervention to their context to facilitate implementation
and sustainability of early mobilization.
Development of our implementation strategy is based on

the best available research evidence. We will conduct focus
groups with frontline, interprofessional care staff (includ-
ing physicians, nurses, physiotherapists, dieticians, phar-
macists, occupational therapists, social workers, and case
managers) from each of the targeted inpatient units. These
one-hour sessions will be facilitated by a local champion
and a research coordinator who has expertise in focus
groups. We have used the work by Michie and colleagues
[19] to inform the development of an interview guide for
these focus groups that will be used to identify behavior
change domains. Michie and colleagues identified 12 do-
mains to explain behavior change, including knowledge;
skills; social/professional identity; beliefs about capabilities;
beliefs about consequences; motivation and goals; memory,
attention and decision-making processes; environmental
context and resources; social influences; emotional regula-
tion; behavioral regulation; and the nature of the behavior.
These domains will then be used to develop a tailored,
multifaceted implementation intervention. We are inter-
ested in targeting behavior change for patients and
healthcare providers, specifically to promote mobility of
hospitalized older patients.
Four to eight healthcare providers will participate in

each focus group. We anticipate completing one to three
focus groups per unit. Sampling will continue until no
new themes are identified. The focus groups will be
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digitally recorded, and the results will be transcribed and
analyzed as described in the Qualitative Analysis section
below. The results from this exercise will be used to map
the intervention to the behavior change constructs [20]. For
example, if the focus group identifies that lack of health care
professionals’ knowledge of the impact of hospitalization on
functional status of older people is a challenge, an educa-
tional intervention will be targeted as well as use of persua-
sive communication from a local opinion leader. If beliefs
about consequences of mobilization (i.e., increasing the risk
of falls) are identified as a challenge, information about the
behavior outcome will be provided along with persuasive
communication about the importance of mobilization of
older people by an opinion leader. Similarly, if motivation is
identified as a challenge, a social process for encouraging
patient mobilization will be used.
In partnership with the local working groups and led

by the local physician champion and education coordin-
ator, we will tailor the implementation intervention
based on the results of the focus groups and based on
evidence from systematic reviews of the behavior change
literature. Based on preliminary work to date with some of
the hospitals, we have identified lack of knowledge of the
consequences of hospitalization, beliefs about the conse-
quences of mobilization, and lack of awareness of mobility
strategies as important factors identified by healthcare pro-
viders. We therefore began developing a multifaceted, tai-
lored implementation intervention targeting healthcare
providers, patients and their family members. A total of 7
of 12 high quality systematic reviews of multifaceted inter-
ventions targeting healthcare professionals have identified
that interventions combining two or more professional,
organizational, financial, structural or regulatory interven-
tions can improve healthcare professional behavior [21-32].
Tailored strategies are defined as strategies to improve pro-
fessional practice that are planned, taking account of pro-
spectively identified barriers to change. In their high quality
systematic review, Baker and colleagues included 12 trials
of tailored interventions in a meta-analysis and found tai-
loring to be effective [33].
Several enabling tools (e.g., a mobility algorithm, care

pathway, e-learning modules, printed education mate-
rials, order set, etc.) to support the early mobilization
strategy have been developed by the central MOVE ON
team based on preliminary results from focus groups
and will be made available via an electronic portal. The
portal will also be used to collect feedback from partici-
pating hospitals on their use of these tools and to share
examples of how they were modified for their local con-
text. This portal has been created to further develop this
community of practice and as a site to share educational
resources, tips on implementation, and local experiences
across the collaborating hospitals. It will also include a
step-by-step manual for education coordinators and
research coordinators who are involved with this initia-
tive. The tailored intervention will be implemented over
an eight-week period. Four to eight weeks after the eight-
week intervention period (during the 20-week post-
implementation period), we will conduct semi-structured
interviews with healthcare personnel, the local working
group, and patients and/or their family members at each
participating site. Exit interview participants will be
recruited, on a volunteer basis, from among the front line
clinical staff on the target units. Letters of invitation will be
sent to patients and/or family members prior to discharge
to ask if they want to be contacted for telephone inter-
views. We anticipate completing three to five staff inter-
views and three to five patient and/or family member
interviews per site. The interviews will explore their per-
ceptions of the intervention, the fidelity of the intervention,
and suggestions for facilitating its sustainability. These in-
terviews will be completed by a research coordinator from
the central MOVE ON team and will be digitally recorded.
The results will be transcribed; each interview will be
assigned a unique identifier and analyzed as described in
the Qualitative Analysis section below.
Outcomes
Using an integrated KT approach, the outcomes were se-
lected and prioritized by the team members (including
healthcare providers, educators, patient advocates, and
decision-makers) to ensure that they are patient-centred
and relevant to the institutions. The outcomes that were
selected will also be of interest to others interested in
implementing this initiative in other provinces and
jurisdictions.
The primary outcome is the percentage of ‘out of bed’

observations amongst older patients measured by an
audit of directly observed activity at three points during
the day. A negative default of lying in bed will be used if
the information is not clear from direct observation (for
example, if the patient is off the ward for a test).
Through the intervention, we seek to decrease the num-
ber of patients observed to be in bed during the assess-
ment periods. Precision and accuracy of this strategy for
detecting mobilization events have been evaluated
against observations conducted every 15 minutes (inter-
rater agreement, kappa 0.83; positive likelihood ratio
12.2; negative likelihood ratio 0.06). Currently, our
participating sites do not routinely collect data on
mobilization of patients. Secondary outcomes include:
acute length of stay, functional status at admission and
at discharge (Activities of Daily Living [ADL]/ Instru-
mental Activities of Daily Living [IADL]), discharge des-
tination, falls, injurious falls; and perceptions of patients,
informal caregivers, family members, and healthcare
providers (Table 2).
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Data collection
Once ethics approval is received at the participating sites,
collection of pre-implementation data will begin. Data will
be collected three times per day (in the morning, at lunch,
and in the afternoon) and two days each week (excluding
holidays and weekends). This data collection will occur
over three phases: pre-implementation (10 weeks or 20 as-
sessment days), implementation (8 weeks or 16 assessment
days), and post-implementation (20 weeks or 40 assess-
ment days) (Table 2). In order to detect a 10% decrease for
the patients being in bed after the intervention, based on a
power of 0.8 and type I error of 0.05, correlation for AR(1)
of 0.4 and proportion of patients being in bed before the
intervention at 66%, the required number of data collection
points is 40.
Baseline data will be collected on eligible patients in-

cluding age, gender, place of residence prior to admis-
sion, admitting diagnosis, and functional status prior to
admission from the chart. This information will be col-
lected retrospectively from chart review.

Analysis
Quantitative analysis
The interrupted time series design will be used as it is
more robust than a simple before-after study design.
The primary outcome is the proportion of patients aged
65 and older who are mobilized three or more times
daily during the audit. Mobilization is defined as not be-
ing in bed. The primary analysis will compare the pro-
portion of inpatients aged 65 years and older who were
mobilized in the pre-, during and post-intervention pe-
riods. We will also perform subgroup analyses across the
different participating hospitals to provide site-specific
data. The unit of experimentation will be based on mul-
tiple temporal assessments. For the primary outcome, 20
consecutive time points over 10 weeks will be used to
create a pre-intervention model. To evaluate whether
this pre-intervention model adequately describes the
Table 2 Study outcomes and source of data

Outcome Defini

Primary Frequency of mobilization of patient % of p
audit

Secondary Length of stay Days

Functional status at admission and at discharge (ADL/IADL) % pati

Discharge destination % patie

Falls Numb

Injurious falls (fractures, subdural hematoma) Numb

Perceptions and satisfaction of patients, informal caregivers,
family members and healthcare

Qualita

Rate of documentation Chang
discha
baseline, time series models will also be estimated for the
entire 76 time points (pre- and post-intervention). We an-
ticipate that each site will obtain data on 35 to 45 patients
per audit. Segmented linear regression models will be
performed to examine the impact of the intervention on
the primary outcomes [34]. The initial time series regres-
sion model included terms estimating changes in the level
and trend of outcome rates after intervention, in addition
to the constant term, and the term estimating changes in
baseline trend over time. Durbin’s alternative test [35] will
be used to examine for the presence of serial autocorrel-
ation among the observations, and models will be corrected
for autocorrelation as required using the Cochrane-Orcutt
methodology [36]. All statistical analyses will be conducted
using SAS version 10.0, and statistical significance will be
set at p <0.05.

Qualitative analysis
Content analysis of the transcripts will begin after the
first completed focus group and will draw on grounded
theory, although no theory will be developed [37].The
goal of these interviews and the analysis of their content
is to develop a synopsis of the understanding of the key
domains of behavior change that need to be targeted on
the various clinical units. Additional interview questions
may be identified through this process; thus, post-
implementation interviews will be modified as necessary.
Analysis will be completed independently by two investi-
gators. Written memos will be used to provide a record
of the analytic process. The memos will capture the de-
cisions and results of the analysis and help to develop
propositions. Investigators will deliberately try to dis-
count or disprove a conclusion drawn from the data. Re-
liability of the categories will be determined by the
frequency or consistency with which they are indicated
by participants in their interviews. All participants will
be provided with a copy of the study report for their re-
view and comments. Sampling will continue until no
tion Data source

atients documented ‘not in bed’ during Direct observation

Chart abstraction or hospital
decision support unit (HDSRU)

ents in each category of ADL status Chart abstraction

nts discharged to location other than LTC Chart abstraction or HDSRU

er of incident reports filed Chart abstraction or HDSRU

er reported Chart abstraction or HDSRU

tive data Interviews

e in documentation of baseline and
rge functional status

Document review
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new themes are identified, and it is anticipated that ap-
proximately one to three focus groups will be conducted
at each site. Analysis will be done using NVivo 10.
Content analysis of the staff and patient and/or family

interviews will be done by two team members independ-
ently using the methods described above for the baseline
focus groups. Sampling will be continued until no new
themes are identified. It is anticipated that up to 10 in-
terviews may be completed for each hospital.

Study status
A launch meeting was held in 2012 with the participat-
ing teams in Toronto, Canada, and monthly phone calls
are held for all participants to share experiences. All
sites have completed their baseline data collection phase,
and the tailored intervention is being rolled out at all
sites. Approval has been received from the research eth-
ics board at each of the participating hospitals.

Discussion
This is the first large, multisite study to evaluate the impact
of a multi-component KT strategy on rates of mobilization
of older patients in hospital. Our implementation is framed
by the KTA cycle [18], and the intervention is being
adapted to the local context of the implementation site.
The contextualization of the educational intervention will
be informed by the focus group findings, which will reflect
the unit characteristics, patient profile, staffing profile, and
external environmental factors influencing the unit’s cap-
acity for change. This unique feature renders our interven-
tion approach more generalizable to multiple practice
settings. It has also facilitated engagement of participants
from multiple hospitals.
This study incorporates evidence-based success factors

for quality improvement. First, we are ensuring that key
stakeholders are engaged in all phases of the study. Our
intervention is adapted to local context. Second, the educa-
tion component of the intervention is reinforced through
the use of enabling tools, coaching, and learning resources
that are made available to all sites. Third, our intervention
emphasizes the inclusion of all interprofessional team mem-
bers to patient mobilization and does not rely on the contri-
butions of a single individual or health profession [38].
There are several limitations to our study that should

be acknowledged. First, the participating hospitals do
not routinely collect data on mobilization of patients.
Our primary outcome is based on three daily audits of
patients being out of bed. Although we validated this
measurement against a reference standard, it provides
only an estimate of the total mobilization events that pa-
tients may undertake. We are not collecting data on eve-
nings and weekends, when families tend to visit, since
patients may be mobilized at a different rate during
those times. One of the other goals of this project is to
work with participating sites to develop a measure for
assessing mobility that can be easily incorporated into
paper and electronic medical records that are not too oner-
ous for healthcare providers to use; its development will fa-
cilitate sustainability of this strategy. Second, the collection
of outcome data (specifically, frequency of mobilization) by
the research coordinator will not be blinded, and the re-
search coordinator will be aware of the phase of implemen-
tation. We are, however, using standardized criteria for this
outcome measure. Third, this project highlights the real
world challenge of implementing evidence across multiple,
different hospitals across a large province. There are always
different initiatives underway at hospitals at the same time,
all of which compete for hospital resources. We are vulner-
able to the risk of initiative fatigue amongst frontline staff.
We are using the local working groups to keep track of these
other initiatives. Moreover, by allowing the local working
groups to contextualize the mobilization intervention to
their context, we anticipate alleviating some of this concern.
Fourth, because this represents a real world implementation
initiative, outcomes are subject to factors such as staff
changes, infections outbreaks, and organizational restruc-
turing. We will determine the impact of these confounders
through our quantitative analysis as well as the qualitative
component of our study.
Strengths of this initiative include the engagement of

93% of eligible academic institutions in Ontario, Canada,
in this project. While inpatient medicine units are the ini-
tial targets of this strategy, efforts are already underway to
scale this up across other units within the hospitals. More-
over, participating hospitals have expressed interest in
using this provincial platform to implementing other strat-
egies to optimize care of seniors in hospitals.

Abbreviations
ADL: Activities of Daily Living; ALC: Alternate Level of Care;
IADL: Instrumental Activities of Daily Living; KT: Knowledge Translation;
KTA: Knowledge to Action Cycle; MOVE ON: Mobilization Of Vulnerable
Elders in Ontario.

Competing interests
SES is an associate editor of Implementation Science but was not involved
with any decisions regarding this manuscript.

Authors’ contributions
BL and SES conceived the study. BL and UA wrote the first draft of the paper
from the original grant proposal, with all authors commenting on it and
subsequent drafts. BL, UA, JEM, WC, and SES made substantial contributions
to conception, design, and project management. DBF, JD, TI, CJ, SS, and MZ
made substantial contributions to initial protocol development. UA, JEM, and
WC provided coaching to all participating sites. All authors read and
approved the final manuscript.

Acknowledgements
Funding for this project has been received from the Council of Academic
Hospitals of Ontario’s (CAHO) Adopting Research to Improve Care (ARTIC)
Program, the AFP Innovation Funds from the Ontario Ministry of Health and
Long-Term Care, and the Department of Medicine at the University of
Toronto. In-kind funding has been provided by the Regional Geriatric
Program of Toronto, the Knowledge Translation Program of the Li Ka Shing
Knowledge Institute of St. Michael’s, and the following hospitals: Baycrest



Liu et al. Implementation Science 2013, 8:76 Page 7 of 8
http://www.implementationscience.com/content/8/1/76
Health Sciences, Hamilton Health Sciences, Health Sciences North, Kingston
General Hospital, London Health Sciences Centre, Montfort Hospital, Mount
Sinai Hospital, North York General Hospital, The Ottawa Hospital, St. Joseph’s
Health Centre, Thunder Bay Regional Health Sciences Centre, University
Health Network. SES is funded by a Tier 1 Canada Research Chair in
Knowledge Translation.
Members of the MOVE ON Team
Baycrest Health Sciences: Sylvia Davidson, Terumi Izukawa (TI), Judy Ritchie,
Shelly Ann Rampersad; Hamilton Health Sciences: Sharon Marr, Anne
Pizzacalla, Sigrid Vinson; Health Sciences North: Andrea Lee, Christine
Paquette, Debbie Szymanski, Padma Paranum; Kingston General Hospital:
Richard Jewitt, Rachael Morkem, Johanna Murphy, Terry Richmond; London
Health Sciences Centre: Trish Fitzpatrick, Karilyn Lamers, Alexander
Nicodemo, Mary-Margaret Taabazuing; Hôpital Montfort: Caroline Borris,
Émily Escaravage, John Joanisse, Philippe Marleau, Carolyn Welch; Mount
Sinai Hospital: Natasha Bhesania, Selma Chaudhry, Rebecca Ramsden, Samir
Sinha (SS), Tracy Smith-Carrier; North York General Hospital: Krysta Andrews,
Gabriel Chan, Norma McCormick, Maria Monteiro, Kam Tong Yeung; The
Ottawa Hospital: Frederic Beauchemin, Jan-Michael Charles, Lara Khoury,
Barbara Power, Vicki Thomson; St. Joseph’s Healthcare Hamilton: Vincent G.
DePaul, Diana Hatzoglou, Miranda Prince, Susan Ritchie, Kelly Turner, Bashir
Versi; St. Michael’s Hospital: Wai-Hin Chan (WC), Rami Garg, Christy Johnson
(CJ), Dorothy Knights, Christine Marquez, Julia E. Moore (JEM), Kasha Pyka,
Lee Ringer, Sharon E. Straus (SES), Judy Tran, Maria Zorzitto (MZ); Sunnybrook
Health Sciences Centre: Ummukulthum Almaawiy (UA), Deborah Brown-
Farrell (DBF), Shima Deljoomanesh, Jocelyn Denomme (JD), Barbara Liu (BL),
Beth O’Leary; Thunder Bay Regional Health Sciences Centre: Hanan ElSherif,
Jennifer Hawley, Terry Robertshaw; University Health Network: Dunia Hamou,
Mary Kay McCarthy, Andrew Milroy, Alistair Scott, Anne Vandeursen.

Author details
1Regional Geriatric Program of Toronto Sunnybrook Health Sciences Centre,
2075 Bayview Avenue, Toronto, ON M4N 3M5, Canada. 2Li Ka Shing
Knowledge Institute, St. Michael’s Hospital, 30 Bond Street, Toronto, ON M5B
1W8, Canada. 3Department of Medicine, Faculty of Medicine, University of
Toronto, 1 King’s College Circle, Medical Sciences Building, Toronto, ON M5S
1A8, Canada.

Received: 30 May 2013 Accepted: 28 June 2013
Published: 3 July 2013
References
1. Gillick MR, Serrell NA, Gillick LS: Adverse consequences of hospitalization

in the elderly. Soc Sci Med 1982, 16(10):1033–1038. Epub 1982/01/01.
2. Creditor MC: Hazards of hospitalization of the elderly. Ann Intern Med

1993, 118:219–223.
3. Inouye SK, Wagner DR, Acampora D, Horwitz RI, Cooney LM Jr, Tinetii ME: A

controlled trial of a nursing-centered intervention in hospitalized elderly
medical patients: the Yale Geriatric Care Program. J Am Geriatr Soc 1993,
41(12):1353–1360. Epub 1993/12/01.

4. de Morton NA, Keating JL, Jeffs K: Exercise for acutely hospitalised older
medical patients. Cochrane Database Syst Rev 2007(1):CD005955.

5. Callen BL, Mahoney JE, Grieves CB, Wells TJ, Enloe M: Frequency of hallway
ambulation by hospitalized older adults on medical units of an
academic hospital. Geriatr Nurs 2004, 25(4):212–7. Epub 2004/08/18.

6. Brown CJ, Friedkin RJ, Inouye SK: Prevalence and outcomes of low mobility in
hospitalized older patients. J Am Geriatr Soc 2004, 52(8):1263–70.

7. Berg HELL, Tesch PA: Lower limb skeletal muscle function after 6 weeks
of of bed rest. J Appl Physiol 1997, 82(1):182–8.

8. Needham DM: Mobilizing patients in the intensive care unit: improving
neuromuscular weakness and physical function. JAMA 2008,
300(14):1685–90. Epub 2008/10/09.

9. Winkelman C: Inactivity and inflammation in the critically ill patient.
Crit Care Clin 2007, 23(1):21–34.

10. Hamburg NM, McMackin CJ, Huang AL, et al: Physical inactivity rapidly
induces insulin resistance and microvascular dysfunction in healthy
volunteers. Arterioscler Thromb Vasc Biol 2007, 27(12):2650–6.

11. De Morton NA, Jones CT, Keating JL, Berlowitz DJ, MacGregor L, Lim WK,
et al: The effect of exercise on outcomes for hospitalised older acute
medical patients: an individual patient data meta-analysis. Age Ageing
2007, 36(2):219–22. Epub 2006/12/22.

12. Wong K, Whitehead G, Liu B: A summary of senior friendly care in Toronto
Central LHIN hospitals. Toronto: December Report No; 2010.

13. Cumming TB, Collier J, Thrift A, Bernhardt J: The effect of very early
mobilization after stroke on psychological well-being. J Rehabil Med
2008, 40:609–14.

14. Oldmeadow LB, Edwards ER, Kimmel LA, Kipen E, Robertson VJ, Bailey MJ:
No rest for the wounded: early ambulation after hip surgery accelerates
recovery. ANZ J Surg 2006, 76(7):607–11. Epub 2006/07/04.

15. Chandrasekaran S, Ariaretnam SK, Tsung J, Dickison D: Early mobilization
after total knee replacement reduces the incidence of deep venous
thrombosis. ANZ J Surg 2009, 79(7–8):526–9.

16. Schweickert WD, Pohlman MC, Pohlman AS, Nigos C, Pawlik AJ, Esbrook CL,
et al: Early physical and occupational therapy in mechanically ventilated
critically ill patients: a randomized controlled trial. Lancet 2009, 373:1874–82.

17. Mundy LM, Leet TL, Darst K, Schnitzler MA, Dunagan WC: Early mobilization
of patients hospitalized with community-acquired pneumonia.
Chest 2003, 124(3):883–9.

18. Graham ID, Logan J, Harrison MB, Straus SE, Tetroe J, Caswell W, et al: Lost
in knowledge translation: time for a map? J Contin Educ Health Prof 2006,
26(1):13–24.

19. Michie S, Johnston M, Abraham C, Lawton R, Parker D, Walker A, et al:
Making psychological theory useful for implementing evidence based
practice: a consensus approach. Qual Saf Health Care 2005,
14(1):26–33. Epub 2005/02/05.

20. Michie S, Johnston M, Francis J, Hardeman W, Eccles M: From theory to
intervention: mapping theoretically derived behavioural determinants to
behaviour change techniques. Appl Psychol 2008, 57(4):660–80.

21. Beney J, Bero LA, Bond C: Expanding the roles of outpatient pharmacists:
effects on health services utilisation, costs, and patient outcomes.
Cochrane Database Syst Rev 2000, 3, CD000336. Epub 2000/07/25.

22. French SD, Green S, Buchbinder R, Barnes H: Interventions for improving the
appropriate use of imaging in people with musculoskeletal conditions.
Cochrane Database Syst Rev 2010, 1, CD006094. Epub 2010/01/22.

23. Harvey EL, Glenny A, Kirk SF, Summerbell CD: Improving health
professionals‘ management and the organisation of care for overweight
and obese people. Cochrane Database Syst Rev 2000, 2, CD000984. Epub
2000/05/05.

24. Opiyo N, English M: In-service training for health professionals to
improve care of the seriously ill newborn or child in low and middle-
income countries (Review). Cochrane Database Syst Rev 2010, 4, CD007071.
Epub 2010/04/16.

25. Sturm H, Austvoll-Dahlgren A, Aaserud M, Oxman AD, Ramsay C, Vernby A, et al:
Pharmaceutical policies: effects of financial incentives for prescribers.
Cochrane Database Syst Rev 2007, 3, CD006731. Epub 2007/07/20.

26. Faulkner A, Mills N, Bainton D, Baxter K, Kinnersley P, Peters TJ, et al: A
systematic review of the effect of primary care-based service
innovations on quality and patterns of referral to specialist secondary
care. Br J Gen Pract 2003, 53(496):878–84. Epub 2004/01/02.

27. Forsetlund L, Bjorndal A, Rashidian A, Jamtvedt G, O’Brien MA, Wolf F, et al:
Continuing education meetings and workshops: effects on professional
practice and health care outcomes. Cochrane Database Syst Rev 2009,
2, CD003030. Epub 2009/04/17.

28. Jamtvedt G, Young JM, Kristoffersen DT, O’Brien MA, Oxman AD: Audit and
feedback: effects on professional practice and health care outcomes.
Cochrane Database Syst Rev 2006, 2, CD000259. Epub 2006/04/21.

29. Lemmens KM, Nieboer AP, Huijsman R: A systematic review of integrated
use of disease-management interventions in asthma and COPD.
Respir Med 2009, 103(5):670–91. Epub 2009/01/22.

30. Lewin SA, Skea ZC, Entwistle V, Zwarenstein M, Dick J: Interventions for
providers to promote a patient-centred approach in clinical consultations.
Cochrane Database Syst Rev 2001, 4, CD003267. Epub 2001/11/01.

31. Newton AS, Zou B, Hamm MP, Curran J, Gupta S, Dumonceaux C, et al:
Improving child protection in the emergency department: a systematic
review of professional interventions for health care providers.
Acad Emerg Med 2010, 17(2):117–25. Epub 2010/04/08.

32. O’Brien MA, Rogers S, Jamtvedt G, Oxman AD, Odgaard-Jensen J,
Kristoffersen DT, et al: Educational outreach visits: effects on professional
practice and health care outcomes. Cochrane Database Syst Rev 2007,
4, CD000409. Epub 2007/10/19.



Liu et al. Implementation Science 2013, 8:76 Page 8 of 8
http://www.implementationscience.com/content/8/1/76
33. Baker R, Camosso-Stefinovic J, Gillies C, Shaw EJ, Cheater F, Flottorp S, et al:
Tailored interventions to overcome identified barriers to change: effects
on professional practice and health care outcomes. Cochrane Database
Syst Rev 2010, 3, CD005470. Epub 2010/03/20.

34. Wagner AK, Soumerai SB, Zhang F, Ross-Degnan D: Segmented regression
analysis of interrupted time series studies in medication use research.
J Clin Pharm Ther 2002, 27(4):299–309.

35. Durbin J: Testing for serial correlation in least-squares regressions when
some of the regressors are lagged dependent variables.
Econometrica 1970, 38:410–21.

36. Cochrane D, Orcutt G: Application of least squares regression to
relationships containing auto-correlated error terms. J Am Stat Assoc
1949, 44:32–61.

37. Creswell JW: Qualitative inquiry and research design. London: Sage
Publications; 1998.

38. Brandrud AS, Schreiner A, Hjortdahl P, Helljesen GS, Nyen B, Nelson EC:
Three success factors for continual improvement in healthcare: an
analysis of the reports of improvement team members. BMJ Qual Saf
2011, 20(3):251–9. Epub 2011 Jan 5.

doi:10.1186/1748-5908-8-76
Cite this article as: Liu et al.: Evaluation of a multisite educational
intervention to improve mobilization of older patients in hospital:
protocol for mobilization of vulnerable elders in Ontario (MOVE ON).
Implementation Science 2013 8:76.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Methods/design
	Discussion

	Background
	Methods/design
	Setting
	Study design
	Population
	Intervention
	Outcomes
	Data collection
	Analysis
	Quantitative analysis
	Qualitative analysis

	Study status

	Discussion
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	Members of the MOVE ON Team
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


