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Objective: To examine the effects of a standing intervention on gait speed for older adults living in long term care 

(LTC) residences. 

Design: A parallel superiority cluster randomized controlled trial. 

Setting and participants: LTC residences. A total of 95 LTC residents (n = 47 control; n = 48 intervention) partici- 

pated in the study. 

Methods: LTC residences and therefore the residents from the homes were randomized to either the intervention 

group (standing up to 100 minutes/week) for 22 weeks or the control group (socializing with staff with no 

encouragement to stand for up to 100 minutes/week) for 22 weeks. The primary outcome is gait speed measured 

by the 10-meter walking speed test. 

Results: A total of 95 participants (n = 47 in the control group and n = 48 in the intervention group) age 86 ± 8 
years completed the trial, averaging 41.9 ± 30.3 min of standing per week in the intervention group and 48.4 ± 
22.8 min of time matched activity in the control group. There was no significant difference between groups in 

changes in gait speed ( 𝛽= -0.034, 95 % C.I. (-0.097 0.028)). 

Conclusions and implications: This 22-week standing intervention did not improve gait speed in older adults living 

in LTC residences. 

Trial registration: clinicaltrials.gov - NCT03796039 
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. Introduction 

Currently, 30 % of Canadians 85 years and older are living in long-
erm care (LTC), which includes nursing homes and residential care [ 1 ].
any of these individuals have reduced gait speed [ 2 ], which is a key

omponent of physical function. Gait speed is considered of such im-
ortance that it has been referred to as the sixth vital sign [ 3 ] . A gait
peed lower than 1.0 m/s is associated with a loss of independence and
n increased risk of hospitalization [ 4 ]. Studies have shown, for each
.10 m/s reduction in baseline gait speed there is a 10 % decrease in
unctional status [ 3 , 5 , 6 ]. The rate at which gait speed decreases is also
inked to mortality and decreased physical function, with faster declin-
✩ Short summary (194 characters): The stand if you can research project is a para

peed using a standing intervention in long term care residents. 
✩✩ Trial registration number: This project has been registered with clinicaltrials.gov 
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ng changes in gait speed associated with increased mortality [ 6 ]. Also,
here is a strong association between slow walking speed and cardiovas-
ular mortality in older adults [ 7 ]. Therefore, gait speed appears to be
 potential indicator of physical function, risk of hospitalizations and a
redictor of mortality. As a result, identifying strategies for maintaining,
r potentially improving the gait speed of older adults in LTC may lead
o improved physical function, greater independence and lower mortal-
ty rates [ 5 ]. 

Traditional exercise such as walking or muscle strengthening activ-
ties have shown to improve gait speed for residents in LTC settings
 8–11 ]. However, these interventions often exclude people with high
railty scores, or those with significant cognitive impairments. Recently,
llel, superiority cluster randomized controlled trial that aimed to improve gait 
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t has been demonstrated that light intensity activities such as stand-
ng could potentially be linked to health and functional ability of older
dults [ 12 ]. There is potential for positive physical changes using a mul-
ilevel intervention aimed at reducing sitting time [13] . Further, a large
cale epidemiological study suggests that replacing three hours of sitting
ime with standing led to a potential decrease of 12 to 18 % in all-cause
ortality risk [ 14 ]. Because of the potential benefits of performing light

ntensity physical activity there is interest to evaluate the effectiveness
f interventions that reduce sedentary time and increase light intensity
hysical activity in older adults. Standing is a light intensity physical
ctivity that is appealing in its simplicity. It is possible that there are
otential benefits, as measured by gait speed, for older adults who prac-
ice standing as part of a physical intervention. 

Therefore, the Stand if You Can randomized controlled trial (RCT)
imed to compare the effects of a standing intervention targeting the av-
rage gait speed in the intervention group compared to a control group
hat matched for social exposure time. It was hypothesized that adding
00 min of standing per 5-day week for 22 weeks would significantly
mprove gait speed of participants in the intervention group compared
ith participants in the control group receiving the same time social

xposure without any encouragement to stand. 

. Methods 

.1. Trial design 

This study was a multi-site parallel cluster randomized controlled
rial ( NCT03796039 , clinicaltrials.gov), designed to evaluate the change
n gait speed of older adults living in LTC residences. The intervention
onsisted of standing for up to 100 min per week for 22 weeks and
he control group received matched social exposure time without any
ncouragement to stand. 

.2. Participants 

A total of four long-term care settings with a minimum occupancy of
00 residents were recruited to participate. Two homes were randomly
llocated to the active intervention group and the other two homes allo-
ated to the control intervention group. Active intervention and control
ntervention sites were concealed to research staff and participants un-
il after the baseline evaluations were performed. To participate in the
tudy, residents of the LTC homes had to meet the following inclusion
riteria: to be a resident of one of the residences; able to provide consent
r have a substitute decision maker agree on their behalf to participate;
ble to walk for ten meters, with or without a walking aid. Individuals
ere excluded from the study if they were unable to meet the inclusion

riteria, or they were deemed too high risk for falling by the residence
taff. Potential participants were identified by the LTC staff and fam-
ly members in collaboration with the research staff and the staff at the
ome approached participants for their potential interest. After a poten-
ial participant was identified, research assistants provided the partici-
ant and/or the substituted decision maker with the details of the study
nd answered any questions before obtaining consent. The participant
ow chart in Fig. 1 identifies the recruitment process and participant
llocation [ 15 ]. 

Demographic data such as age, weight and height, and length of stay
n the residence were provided by the residences at the start of the trial.
railty status was determined by nursing staff in the residence using the
linical Frailty Scale [ 16 ]. Research staff performed the Mini Mental
tate Examination [ 17 ]. 

.3. Intervention 

This study included two intervention arms, the active intervention
roup, and the control intervention group. In the active intervention
roup, participants were encouraged and assisted, when necessary, to
2

tand for up to an additional 100 min per week, outside of their usual
ctivities, for 22 consecutive weeks. The active intervention was im-
lemented in two 10-minute periods per day (morning and afternoon),
rom Monday to Friday, for 22 weeks and was based on results from
 pilot study [ 18 ]. Participants were always assisted by a research as-
istant and stood either individually, or in small groups. Each partici-
ant was permitted to take breaks as needed during the standing ses-
ion. Up to five attempts to stand and maintain a standing position were
ermitted until the research assistants no longer provided encourage-
ent to stand. Participants were permitted and encouraged to use their
sual standing assists such as walkers or canes for stabilization during
tanding. 

The control intervention group received time-matched visits from
esearch assistants, specifically one daily 20-minute visit five days per
eek for a total of 100 weekly min for 22 consecutive weeks. During

hese visits the research assistants did not encourage or discourage par-
icipants to stand and spent time with the participants in the settings
nd activities that were ongoing upon visitation. 

For both intervention arms, during the time with the participants, the
esearch assistants discussed current issues, the weather or performed
ocial activities such as board games, painting and listening to music.
ll contact time with participants in both groups was recorded using
topwatches and pencil and paper logs for the entire duration of the
ntervention. 

.4. Primary outcome 

All outcomes were measured at the LTC residence pre and post in-
ervention, unless otherwise noted. Gait speed was the primary out-
ome using a validated 10-meter walking test [ 3 , 19–21 ]. Two meters
t the beginning and end of the 10-meter walking distance were re-
oved to account for acceleration and deceleration phases. Walking

peed was therefore measured with a stopwatch over a six-meter walk-
ng distance. Participants were encouraged to use their usual walking
ssists, as needed. Each participant performed the test twice, the aver-
ge of both tests was used to determine average gait speed for all partic-
pants. Participants were instructed to walk at their normal gait speed
or the entire 10-meter distance. 

.5. Sample size estimation 

The primary outcome in this RCT was gait speed. With a cluster size
f two, and assuming a small-to-moderate clustering effect (intraclass
orrelation coefficient = 0.075), a within-group standard deviation of
.10 m/s [ 18 , 22 , 23 ], an alpha = 0.05, and 80 % power, it was deter-
ined that this study would require at least 36 participants per group.
o account for an expected loss to follow-up of 35 %, 48 participants
er group were recruited. Recruitment was completed when 48 eligi-
le participants per group were evaluated and deemed suitable for the
tudy. 

. Randomization 

.1. Sequence generation 

Sequence generation was performed using a randomization generat-
ng website, sealedenvelope.com. A block size of two and two treatment
roups, active intervention and control intervention, were used to gener-
te the allocation sequence. Four sites, separated as two clusters (active
r control interventions), were allocated to the randomization. Alloca-
ion was concealed at the cluster level until all groups were evaluated
or baseline measures. A research colleague not active in the trial imple-
entation was assigned the randomization process, and kept allocation

oncealed until all baseline data was collected. 

https://clinicaltrials.gov/show/NCT03796039
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Fig. 1. Participant flow chart. 
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.2. Blinding 

Participants, caregivers, and study staff were blinded prior to group
llocation; however, all study staff and participants were unblinded for
ost testing. 

.3. Statistical Methods 

Statistical analyses were performed using R (4.1.0). Descriptive
tatistics were used to measure the characteristics of the participants,
nd results are presented as mean ± SD. As this is a randomized con-
rolled trial, an intention to treat (ITT) approach was used [ 24 ]. Treat-
ent effects were estimated using a random-intercept linear mixed
odel with six-meter gait speed as the outcome variable. Consistent
ith an intention to treat approach, the model applied maximum likeli-
ood estimation to handle missing data, and all participants randomized
o the intervention groups were included in the analyses of outcomes.
 linear mixed-effects model was used to assess the effect of the inter-
ention on gait speed, adjusting for baseline gait speed and account-
ng for individual-level repeated measures. The model included fixed
ffects for group (active intervention vs. control), time (pre- and post-
ntervention), their interaction, baseline gait speed, and cluster. A ran-
om intercept was included for participant ID to account for the within-
ubject correlation due to repeated measurements. The model is speci-
ed as: 

Avg_Gait ∼ Group ∗ phase + baseline_gait + cluster + (1 | ID). 
3

In this model, cluster was treated as a fixed effect to control for any
ystematic differences between the four clusters, while still estimating
he within-subject variability. Adjusting for baseline gait speed improves
recision in estimating the treatment effect by accounting for initial dif-
erences in gait performance. The hypothesis of interest was the group
y time interaction. The linear mixed model analysis was performed
sing the ‘lme4’ package (v1.1-28) [ 25 ]. 

. Results 

A total of 155 residents were assessed for eligibility ( Fig. 1 ) and
5 were randomized within the four LTC residences: 47 in the control
roup (29 women, 61.7 %) in two residences and 48 in the intervention
roup (39 women, 81.2 %) in two other residences. In total, six par-
icipants did not complete their participation in the control group and
even participants in the intervention group. These participants with-
rew for a variety of reasons, including health, mortality, and lack of
nterest ( Fig. 1 ). Baseline characteristics of randomized participants are
resented in Table 1 . For the control intervention group, the average
ge of participants was 85.3 ± 7.7 years, 31/47 (65.9 %) were female
nd scored an average MMSE of 18.2 ± 8.4. For the active intervention
roup, the average age was 87.6 ± 8.3 years, 36/48 (75 %) were female
nd scored an average MMSE of 16.8 ± 8.1. 

Participants were encouraged to stand for up to 100 min per week
or 22 weeks. On average, participants stood 42.4 ± 30.8 min per week.
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Fig. 2. Average gait speed ( ± 95 % CI) for the participants in 

both groups at both timepoints. The control intervention group 

are represented by the solid line and the active intervention are 

the dashed line. Individual-level change lines are presented for 

all participants. 

Table 1 

Baseline characteristics of participants. 

Characteristics 

Control Group 

(n = 47) 

Intervention 

Group (n = 48) 

Age (years) 85.3 ± 7.7 87.6 ± 8.26 

Sex (female, n) 31 36 

BMI (kg/m2 ) 25.5 ± 8.9 26.8 ± 6.6 

Clinical Frailty Scale (1-9) 6.15 ± 0.8 6.0 ± 1.5 

Fit (1-3) 

Moderate Frailty (4-6) 

Severe Frailty (7-9) 

Transfer status a 

Independent transfer 

Assist Transfer 

Dependent Transfer 

MMSE Score (0-30) b 

Mild (24-30) 

Moderate (18-23) 

Severe (0-17) 

0 

30 

17 

25 

13 

9 

18.2 ± 8.4 

15 

14 

18 

6 

15 

27 

7 

30 

11 

16.8 ± 8.1 

13 

8 

24 

Length of time living in LTC 

residence (months) 

45.8 ± 41.7 56.4 ± 62.1 

a values shown are number of participants per transfer classification status. 
b N = 45 for the MMSE in the intervention group due to missing data. 
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Fig. 2 displays the pre and post gait speed measures for both groups.
he average gait speed went from 0.35 m/s (95 % C.I. (0.30, 0.41)) to
.36 m/s (95 % C.I. (0.30, 0.42)) in the active intervention group and
rom 0.44 m/s (95 % C.I. (0.39, 0.50)) to 0.42 m/s (95 % C.I. (0.36,
.47)) in the control intervention group. The results of the random-
ntercept linear mixed model analysis revealed when adjusted for base-
ine gait speed, that the group∗ time interaction (GroupStand:phasepost)
as not statistically significant (Estimate = 0.0359, t = 1.227, p > 0.05).
his suggests that the active intervention group showed a slight increase

n gait speed relative to the control group from pre- to post-intervention,
ut this effect did not reach statistical significance. 

The interaction effect (GroupStand:phasepost) was positive, aligning
ith the hypothesis that the intervention group would show an improve-
ent in gait speed. 

There were no serious adverse events to report in this trial. How-
ver, there were three non-injurious falls in three participants during
he delivery of the standing interventions for the active intervention
roup. 
4

. Discussion 

The primary objective of this study was to measure changes in gait
peed of older adults who participated in a light intensity physical activ-
ty intervention that encouraged participants to stand up to 100 min per
eek for 22 weeks, compared to a control (exposure time matched) in-

ervention group who did not receive encouragement to stand. The main
nalysis revealed that there were no statistical differences found be-
ween the two groups with respect to improvement in gait speed. There-
ore, the standing intervention did not have a statistically significant im-
act on gait speed performance. There are several possible reasons that
ay explain this including intervention exposure and participation and
 lack of consensus on what is a minimally clinically important differ-
nce (MCID) for this population. As well, this population of older adults
ave a high prevalence of cognitive impairment and other physical ill-
esses that likely also impact their ability to participate fully and benefit
rom this intervention. 

On average, participants did not attain 100 min of weekly standing.
n fact, participants performed approximately 42 min of standing time
er week. This is despite participants being encouraged to stand twice
aily five times per week for up to 10 min per session for the entire
2-week intervention period. Therefore, a lack of encouragement and
pportunity does not appear to be a likely cause for this inability to
ttain the standing time goal of 100 min of weekly standing time. The
articipants in the active intervention group all had the opportunity to
tand up to 100 min per week, but on average only stood for less than
alf of this time. This suggests that the dose of the light intensity physical
ctivity intervention was appropriate for the participants. It was neither
oo high, nor too low. 

In the literature, there is a lack of consensus on a MCID for gait speed
n older adults who are frail. Also, it has been suggested that in clini-
al trials sample size and variability can impact the ability to determine
tatistical significance [ 26 ] and that interventional effects can be eval-
ated by comparison with meaningful differences [ 27 ]. A commonly
ited MCID for gait speed for community-dwelling adults 65 and older
s 0.1 m/s [ 23 , 28 , 29 ], although smaller changes are considered mean-
ngful, such as 0.03 to 0.06 m/s and substantial change is considered 0.1
/s [ 27 , 30 ]. Further, a 2013 Cochrane systematic review found a fixed
ooled effects of exercise on LTC residents’ gait speed of 0.03 m/s (95 %
I = 0.00, 0.07) [ 31 ]. Also of note, it is normal to experience decreases in
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ait speed in older adults between the ages of 70–79 of approximately
0.02 m/s for men and -0.03 m/s for women annually, suggesting a typ-
cal rate of change is a decrease in gait speed with aging [ 6 ]. This nor-
al decrease likely continues with aging. In this study, the actual dif-

erences between active and control intervention groups are similar to
mall meaningful changes reported in other studies. Coupled with evi-
ence that older adults benefit significantly from engaging in physical
ctivity even when well below the recommended level of activity [ 32 ]
nd reducing sedentary behaviors [ 14 ], the gait speed results are con-
eivably clinically important. Overall, there is limited understanding on
he clinical significance for improving gait speed for older adults living
n LTC residences. Therefore, in the absence of an established MCID, it
s difficult to provide any clinical interpretation of gait speed outcomes
n this study. 

This study includes several features that set it apart from typical ex-
rcise research in older adults, particularly in terms of its inclusivity.
pecifically, participants were not excluded from this study due to cog-
itive impairment. Almost all participants had an MMSE score of 24 or
elow and an average of between 16-18 in both groups. Scores of 16-18
ndicate at least a moderate degree of cognitive impairment [ 33 ]. This
reated a challenge for the evaluations and interventions as participants
eriodically had difficulty to follow instructions. Also, an intention-to-
reat approach was used meaning that all participants were included in
he analyses despite the large variability in participation that occurred.
herefore, the outcomes in this study may have been influenced by cog-
itive status and participation. 

. Limitations 

In addition to the challenge that the presence of cognitive impair-
ent in the study population created, this study has other limitations,

ncluding that research assistants were not blinded to participant group
llocation at post intervention evaluation. Also, this was a single blind
ntervention, and the participants were aware of which group alloca-
ion they received, as is typical with exercise interventions [ 34 ]. Fur-
her, caution is warranted in interpreting the results of this study due to
he small sample size and small number of clusters. Finally, this study
ay be subject to consent bias, as individuals who chose to participate

ould differ in key ways from those who declined, potentially limiting
eneralizability. 

. Conclusions and implications 

In summary, the implementation of a standing program did not result
n a statistically significant improvement in the gait speed for residents
f LTC homes. However, there is evidence for small MCID in gait speed
n older adults, but the clinical significance of small gait speed changes
n this population is not well established. Further exploration may be re-
uired to understand whether intervening at earlier stages of care could
mpact physical function determinants such as gait speed, as well as the
rajectory of gait speed and mortality, for residents of LTC homes. 
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