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Abstract

Introduction—~Falls and injuries resulting from falls in older adults represent a significant public
health, personal and societal burden worldwide. Valuing wellbeing or quality of life more broadly
may be a more appropriate method of measuring the full impact of falls prevention interventions.
Our primary objective was to identify key factors relating to mobility and cognitive function
explaining variation in wellbeing among community dwelling older fallers.

Methods—We conducted a longitudinal analysis of a 12-month prospective cohort study at the
Vancouver Falls Prevention Clinic (Available Case Set: n=244/245). We constructed linear mixed
models where assessment month (0, 6, 12) was entered as a within-subjects repeated measure, the
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intercept was specified as a random effect, and predictors and covariates were entered as between-
subjects fixed effects. We included the predictors (i.e., Short Performance Physical Battery (SPPB)
or Timed Up and Go (TUG) or Montreal Cognitive Assessment (MoCA)) to investigate sex
differences over time in the relations between the predictor variable and the outcome variable, the
ICECAP-O, a measure of wellbeing/quality of life.

Results—The SPPB and TUG were associated with wellbeing at baseline (p<0.05). Further a
SPPB and TUG by time by sex interaction (p<0.05) was observed.

Conclusion—This study highlights a significant interaction of balance and mobility with
wellbeing by time and sex. This study demonstrates that sex differences exist in the relationship
between mobility and wellbeing with all men declining over time regardless of baseline mobility
status and with women’s trajectories being dependent on their baseline function.

Introduction

Falls are a “geriatric giant” and injuries resulting from falls in older adults represent a
significant public health, personal and societal burden worldwide [1]. Approximately 30% of
those aged 65 years and older who experience at least one fall each year with half of those
falling recurrently [2]. Non-fatal fall injuries are associated with increased morbidity,
decreased functioning and increased healthcare resource utilization. Falls and fall related
injuries account for 10-15% of emergency department presentations and 6% of hospital
admissions of those aged 65 years and older [3]. The most common diagnoses for fall
related injuries are fractures and lacerations [3]. Older adults are at increased risk of falls
and injurious falls. With populations across the globe ageing, the financial burden on our
health care system is high and rising. Given the large financial burden imposed by falls and
the scarcity of health care system resources, economic evaluations are essential to assist
health care decision makers in allocating resources.

Economic evaluations are long established tools that are essential for guiding health policy
decisions. Such evaluations aid decision makers in comparing the costs and consequences of
various health interventions within and across sectors. A critical component in economic
evaluations is how health outcomes are assessed. This is a particularly relevant challenge
within falls research because there is a large degree of heterogeneity in the denominator of
cost-effectiveness studies. Health outcomes (i.e., effectiveness) are valued in a number of
ways (i.e., falls, Quality Adjusted Life Year (QALY)). The QALY is most often used to
evaluate health related quality of life in economic evaluations because it provides the benefit
of a common metric across conditions.

However, there is now increasing emphasis on wellbeing or quality of life more broadly as a
critical outcome measure among specific populations such as older adults [4]. Of note, the
terms wellbeing and quality of life are used interchangeable here and are distinct from health
related quality of life because they are not focused on health alone. Many health care issues
among older adults (i.e., falls, fracture, cognitive decline) [5] are accompanied by forms of
care such as nursing homes, residential care, family member caregiving thus combining both
health and social care. Social care encompasses the provision of social work, personal care,
protection or social support services individuals (eg. older adults) in need (eg. at risk of
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decline). As such, it seems logical that an outcome measure for older fallers should aim to
measure these potential gains or losses from a broader perspective than health alone [4].
Measuring individuals capabilities rather than focusing strictly on their functional ability to
perform specific tasks is a promising approach to capture these broader benefits among older
adults[6].

The ICECAP-O, an index of capability, is a preference-based outcome measure designed to
provide a broader assessment of an individual’s quality of life or wellbeing [7,8]. This
instrument was designed for use in economic evaluations across different sectors and
intervention types. It is conceptually linked to Sen’s capability approach, which defines
wellbeing in terms of what individuals are able to do (i.e., capabilities), not what individuals
actually do (i.e., functionings). Specifically, capabilities reflect an individual’s ability to do a
specific task; whereas, a functioning reflects whether or not the individual does a specific
task or is in a specific state. Sen [9] emphasizes that an individual’s capabilities are most
useful in assessing and comparing impact of interventions.

The ICECAP-O value system defines 1024 unique states valued using a best-worst scaling
valuation method among older adults in England [7]. The value system provides a single
summary index score, anchored at zero (‘no capability’) and 1.0 (‘full capability’). The
ICECAP-O covers attributes of capability found to be important determinants of quality of
life more broadly among older adults in the UK [7,10]. It includes the following five
attributes: 1) attachment (love and friendship), 2) security (thinking about the future without
concern), 3) role (doing things that make you feel valued), 4) enjoyment (enjoyment and
pleasure) and 5) control (independence).

Key risk factors for falls include impaired physiological function [11] and cognition [2].
Falls are a common geriatric syndrome and are the third leading cause of chonic disability
worldwide [12]. About 30% of community-dwellers over the age of 65 experience one or
more falls every year [2]. Although not all falls lead to injury, about 20% require medical
attention and 5% result in fracture, with one-third of those being hip fractures. In particular,
of the 30% of community-dwelling seniors who fall, half fall recurrently and are at
significant risk for hospitalization, institutionalization, and even death [13]. These events
place these individuals at increased risk of health decline due to the morbidity deficits that
are often incurred post trauma. Further, these deficits may impose functional [14], social or
mood [15] related limitations on these older adults. As the proportion of the population over
65 continues to increase, falls will place an increasing burden on the public health system.
As such, individuals who have sustained a fall (i.e., the Vancouver Falls Prevention Cohort)
are at high risk of experiencing wellbeing decline and thus represents a critical population to
intervene [4]. Prior to intervening, we must first ensure that we are appropriately capturing
gains/losses in this population. Given that behavioural interventions aimed at promoting
balance and mobility may have benefits that extend beyond health, it may be critical to
explore such measures (i.e., the ICECAP-O) that aim to capture these gains or losses.

Previous cross-sectional studies have demonstrated an association between balance, mobility
and cognition with wellbeing [16,17]. To date, the literature is relatively devoid of
longitudinal data and understanding determinants of wellbeing or changes in wellbeing over
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time [18]. Hence, our primary objective was to determine the factors that predict change in
wellbeing, as measured by the ICECAP-O, over time (i.e., at 6 and 12 months) among older
men and women presenting to the Vancouver Falls Prevention Clinic. Further, one cross-
sectional analysis demonstrated a significant association between sex and HRQoL among
older adults who received a baseline assessment at the Vancouver Falls Prevention Clinic
[16,17]. However, there was no significant association between sex and wellbeing.
Predictors of any subtle differences between the sexes in wellbeing over time are not well
established. However, given that men and women’s cognitive and mobility function progress
and respond differently, we hypothesize that their wellbeing would be differentially affected
as well. Therefore, our secondary objective was to determine whether sex moderated the
relationship between the identified predictors and changes in wellbeing.

Materials and Methods

Study design

We conducted a longitudinal analysis of data from a 12-month prospective cohort study at
the Vancouver Falls Prevention Clinic (www.fallclinic.com) from June 7, 2010 through
October 24, 2013. Participants received a comprehensive assessment at the Vancouver Falls
Prevention Clinic at baseline and 12-months.

Participants

Individuals presenting to the Vancouver Falls Prevention Clinic have all sustained a previous
fall in the past 12 months and are at high risk of mobility impairments that may result from
subsequent falls, fracture, and functional decline [16,19]. The sample consisted of 321
women and men referred by their general practitioner or emergency department physician to
the Vancouver Falls Prevention Clinic. From June 2010 through October 2013, all patients
presenting to the Vancouver Falls Prevention Clinic were invited to participate in a cohort
study. Community dwelling women and men who lived in the lower mainland region of
British Columbia were eligible for study entry if they:

. were adults = 70 years of age referred by a medical professional to the Falls
Prevention Clinic as a result of seeking medical attention for a non-syncopal fall
in the previous 12 months;

. understood, spoke, and read English proficiently;
. had a Mini Mental State Examination (MMSE) [20] score = 24/30;

. had a Physiological Profile Assessment (PPA) [21] score of at least 1.0 SD above
age-normative value or Timed Up and Go Test (TUG) [22] performance of
greater than 15 seconds or one additional non-syncopal fall in the previous 12

months;

. were expected to live greater than 12 months (based on the geriatricians’ expert
opinion);

. were able to walk 3 metres with or without an assistive device; and

. were able to provide written informed consent.
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We excluded those with a neurodegenerative disease (e.g., Parkinson’s disease) or dementia,
patients who recently had a stroke, those with clinically significant peripheral neuropathy or
severe musculoskeletal or joint disease, and anyone with a history indicative of carotid sinus
sensitivity (i.e., syncopal falls). We highlight that exclusions for this study were based on
clinical grounds. The Falls Prevention Clinic is targeting treatment of older adults at risk of
impaired mobility and functional decline specifically. Thus individual’s with
neurodegenerative disease or dementia are referred to alternate clinics.

Ethical approval was obtained from the Vancouver Coastal Health Research Institute and the
University of British Columbia’s Clinical Research Ethics Board (H09-02370). All
participants provided written informed consent.

Vancouver Falls Prevention Clinic Measures at Baseline, 6 Months and 12

Months

A comprehensive set of measurements relating to mobility and cognitive function that were
collected at baseline are described below.

Comorbidity, activities of daily living and depression

Functional comorbidity index (FCI) was calculated to estimate the degree of comorbidity
associated with physical functioning [23]. This scale’s score is the total number of
comorbidities. We used the 15-item Geriatric Depression Scale (GDS) [24,25] to indicate the
presence of depression; a score of = 5 indicates depression [26].

Balance and maobility

Mobility and balance were assessed using the Short Physical Performance Battery (SPPB)
[27] and the Timed-Up-and-Go Test (TUG) [28]. For the Short Physical Performance
Battery, participants were assessed on performances of standing balance, walking, and sit-to-
stand. Each component is rated out of four points, for a maximum of 12 points; a score <
9/12 predicts subsequent disability [29]. For the TUG, participants rose from a standard
chair, walked a distance of three meters, turned, walked back to the chair and sat down [28].
We recorded the time (s) to complete the TUG, based on the average of two separate trials.
A TUG performance time of = 13.5 seconds correctly classified persons as fallers in 90% of
cases [28].

Physiological Falls Risk

Physiological falls risk was assessed using the short form of the Physiological Profile
Assessment (PPA). The PPA is a valid and reliable [60] measure of falls risk. Based on a
participant’s performance in five physiological domains — postural sway, reaction time,
strength, proprioception, and vision — the PPA computes a falls risk score (standardized
score) that has a 75% predictive accuracy for falls in older people [30,31]. A PPA Z-score of
= 0.60 indicates high physiological falls risk [32].
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Cognitive Function

We assessed global cognition using the Mini Mental State Examination (MMSE) and the
Montreal Cognitive Assessment (MoCA). The MMSE is a widely used and well-known
questionnaire used to screen for cognitive impairment (i.e., MMSE <24) [20]. It is scored on
a 30-point scale with a median score of 28 for healthy community dwelling octogenarians
with more than 12 years of education [20]. The MMSE may underestimate cognitive
impairment for frontal system disorders because it has no items specifically addressing
executive function [20].

The Montreal Cognitive Assessment (MoCA), a brief screening tool for MCI [33] with high
sensitivity and specificity, was used to categorize participants as with, or without, possible
MCI. It is more sensitive than the MMSE in detecting mild cognitive impairment [33]. It is a
30-point test covering eight cognitive domains: 1) attention and concentration; 2) executive
functions; 3) memory; 4) language; 5) visuo-constructional skills; 6) conceptual thinking; 7)
calculations; and 8) orientation. Scores below 26 are considered to be indicative of possible
MCI. A bonus point is given to individuals with less than 12 years of education.

Cognitive performance was also assessed using the Digit Symbol Substitution Test (DSST)
[34]. The DSST mainly assesses psychomotor speed. It also assesses visual motor speed,
sustained attention and working memory. The range of digits correctly substituted for
symbols ranges from 0-133. The greater the number of correct digits the better the
performance.

Primary Outcome Measure

ICECAP-O

The primary outcome was the ICECAP-O [35,36]. Patients completed the ICECAP-O using
paper versions that were given to them upon their initial visit to the Vancouver Falls
Prevention Clinic. Telephone interviews were used to complete the ICECAP-O at 6 and 12
months. No cards were used to aid interpretation.

We assessed quality of life/wellbeing using the ICECAP-O [7,10,37]. The ICECAP-Q is a
five item multiple choice questionnaire that measures an individual’s wellbeing and quality
of life more broadly according to five attributes: attachment (love and friendship), security
(thinking about the future without concern), role (doing things that make you feel valued),
enjoyment (enjoyment and pleasure) and control (independence). Each domain has four
possible response options. The ICECAP-O can be used to calculate a global capability index
score on a zero to one scale where zero represents no capability and one represents full
capability. QALYSs can also be estimated from the ICECAP-O for use in economic
evaluation [4,36].

Handling of Missing Data

Missing data were handled in three ways. First, using the restricted maximum likelihood
estimator, all individuals with baseline data for the variables in the model (i.e., available case
set) were included (ML analysis). Second, models were restricted to those individuals with
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ICECAP-O data at baseline and 12-month follow-up (i.e., complete case analysis). Third,
multiple imputation using the ICE (Imputation by Chained Equations) procedure in STATA
10.0 was using to create five complete data sets (MI analysis). In the Vancouver Falls
Prevention Cohort study, 52% of participants had complete data for all three time points. We
followed recommendations by Oostenbrink [38,39] and Briggs [40,41] for multiple
imputation of missing effectiveness data. We imputed missing ICECAP-O values at each
time point (i.e., 6 and 12 months). For each missing value, we generated five possible values
using multiple linear regression. Covariates included age, FCI, TUG, PPA and baseline
ICECAP-O score, and the weight and value of the missing variable in the preceding period.
The final imputed value was the mean value from the five data sets created.

Statistical Analyses

We report the available case set as our base case analysis. We report the complete case
analysis and the imputed case analysis as part of our sensitivity analyses. Data were initially
examined using visual analysis of histograms and computation of skew and kurtosis. The
outcome variable, ICECAP-O, was not significantly skewed; therefore, analyses were
conducted on the untransformed ICECAP-O.

For the main analyses, linear mixed models were constructed using the SPSS 22.0 MIXED
procedure (IBM Corporation, 2013). Assessment month (0, 6, 12) was entered as a within-
subjects repeated measure, the intercept was specified as a random effect, and predictors and
covariates were entered as between-subjects fixed effects. A first-order auto-regressive
covariance matrix provided superior model fit compared to an unstructured covariance
matrix (based on the Bayesian Information Criterion) and allowed for model convergence
across the models. Denominator degrees of freedom were calculated from the Satterthwaite
approximation.[42]

A separate linear mixed model was constructed for each predictor variable examined. In
addition to the specific predictor and its interaction with time, models include participant age
and sex and their interactions with time. We also included the predictor X sex and predictor
X sex X time interaction terms in order to investigate sex differences in the relations
between the predictor variable and the outcome variable, ICECAP-O score. If not
statistically significant, these terms were dropped. Additionally, in the examination of SPPB
and TUG as key mobility related predictors, the use of armrest was included as a covariate,
along with its interaction with time. (Aote: the use of armrest did not interact with the main
variables of interest the model, and therefore these interaction terms were excluded). In the
text, we report the unstandardized beta estimate (B), its 95% confidence interval, and its
significance value. Given a significant interaction with sex, we stratified the data and ran the
models separately for males and females. To visualize significant interaction effects, we used
model-based estimated marginal means at low (-1 SD), average (0 SD), and high (+1 SD)
levels of the predictor.[43] When a higher-order interaction was significant (e.g., 3-way
interaction), we do not report significant lower-order interactions (2-way interactions) or
main effects.
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RESULTS

Two-hundred and forty five participants are included in our base case analysis (available
case analysis) for the SPPB and 244 participants are included in our base case analysis for
the TUG. For our two sensitivity analyses, 144 participants are included in the complete case
analysis and 286 participants are included in the imputed data set.

Participants

Table 1 reports descriptive statistics of the base case analysis (all available cases) at baseline
for our variables of interest for this cohort. At baseline, this cohort of community-dwelling
senior women has a mean (SD) ICECAP-O of 0.805 (0.137), a mean SPPB of 7.3 (2.5) and
amean TUG of 19.7 (10.5). On average, participants had at least two existing co-morbidities
and were 82.5 £ 6.5 years of age. Participants were classified as having high falls risk with a
mean PPA score of 1.7 + 1.1. Further, the mean MMSE score was 26.4 (3.2) and the mean
MoCA score was 22.1 + 4.6. A cut-off of 26 or lower is used to classify individuals with
mild cognitive impairment.

Base Case Analysis

The base case (i.e., available case) analysis is presented in Table 2.

Mobility

Short Performance Physical Battery: The Maximum Likelihood Model for the available
case analysis (n=245) demonstrated that the SPPB at baseline is associated with wellbeing at
baseline (p<0.001). Further, a SPPB by time by sex (p=0.034) interaction was observed
(Figure 1a and 1b). When the analyses were run separately for males and females using the
available case set (n=245), we found that for males (n = 80), there were significant effects
demonstrating baseline SPPB was associated with baseline ICECAP-O (8= .01, p=0.001)
and there was a trend for SPPB to predict change in ICECAP-O over time (B=.02, p=.
077). Alternatively, for females (n = 165), SPPB was associated with baseline ICECAP-O (B
=.02, p<0.001) but did not predict change in ICECAP-O over time (B=-.01, p=.417).
These effects among men and women are graphed in Figures 2a and 2b, using model-based
estimated marginal means for average, low (-1 SD) and high (+1 SD) SPPB scores.

Timed Up and Go: The Maximum Likelihood Model for the available case analysis
(n=244) demonstrated that the TUG at baseline predicts baseline ICECAP-O. Further, a
significant TUG by time interaction (p=0.025) and TUG by time by sex interaction
(p<0.001) were also observed. When the analyses were run separately for males and females
using the available case set, we found that for males (n = 81), the TUG at baseline was not
associated with baseline ICECAP-O (8= -0.06, p=.475) but did predict change in
ICECAP-O over time such that higher baseline TUG scores predict decreases in ICECAP-O
scores (B=-0.32, p=0.011). For females (n = 165), the baseline TUG was associated with
baseline ICECAP-O (B = -0.25, p<0.001) and change in ICECAP-O over time (8=0.18, p
=.022). These effects among men and women are graphed in Figures 3a and 3b, using
model-based estimated marginal means for average, low (-1 SD) and high (+1 SD) TUG
scores.
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Cognitive Function—The MoCA (p=0.027 for the available case analysis, n=255 and
p=0.009 for the complete case analysis, n=149) and DSST (p=0.056 for the available case
analysis, n=244 and p=0.027 for the complete case analysis, n=143) at baseline predicted
ICECAP-O score at baseline. No statistically significant MoCA by time or DSST by time
interactions were observed.

Sensitivity Analysis

All sensitivity analyses were conducted on the transformed and non-transformed EQ-5D
data are presented in Table 3.

Complete Case Analysis

Short Performance Physical Battery—The Mixed Linear Model for the complete case
analysis (n=144) demonstrated that baseline SPPB is associated with baseline ICECAP-O
(p<0.001). Further, a SPPB by sex interaction (p=0.004) and a SPPB by time by sex
interaction (p=0.001) were also observed. When the analyses were run separately for males
and females using the available case set (n=144), we found that for males (n = 49), baseline
SPPB was not associated with baseline ICECAP-O (B =-0.003, p=0.727); however,
baseline SPPB did predict change in ICECAP-O over time (8= .03, p=.001). Alternatively,
for females (n = 95), baseline SPPB was associated with baseline ICECAP-O (B=-.02, p<
0.002) but did not predict change in ICECAP-O over time (B=-.02, p=.264).

Timed Up and Go—The Mixed Linear Model for the complete case analysis (n=144)
demonstrated that the TUG at baseline predicts baseline ICECAP-O (p<0.001). Further, a
significant TUG by time interaction (p=0.027), TUG by sex interaction (p=0.007) and TUG
by time by sex interaction (p<0.001) were observed. When the analyses were run separately
for males and females using the complete case set, we found that for males (n = 49), baseline
TUG was not associated with baseline ICECAP-O (B = 0.04, p=.759) but did predict
change in ICECAP-O over time such that higher baseline TUG scores predict decreases in
ICECAP-O scores (B=—-0.42, p=0.002). For females (n = 95), baseline TUG was associated
with baseline ICECAP-O (B = -0.30, p<0.001) and change in ICECAP-O over time (B=
0.19, p=.026).

Imputed Case Analysis

The Mixed Linear Model for the complete case analysis (n=148) demonstrated that the TUG
at baseline predicts baseline EQ-5D HSUVs. Further, a significant TUG by time by sex
interaction (p<0.05) was also observed for the transformed and non-transformed EQ-5D
data.

Short Performance Physical Battery—The Mixed Linear Model for the imputed case
analysis (n=286) demonstrated that the SPPB at baseline predicts baseline ICECAP-O. No
significant SPPB by time interaction (p>0.05) and SPPB by time by sex ineraction (p>0.05)
were observed.

Timed Up and Go—The Mixed Linear Model for the imputed case analysis (n=290)
demonstrated that the TUG at baseline predicts baseline ICECAP-O (p<0.001). Further, a
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significant TUG by time by sex interaction (p=0.029) was observed. When the analyses were
run separately for males and females using the imputed case set, we found that for males (n
=101), baseline TUG was not associated with baseline ICECAP-O (B =-0.09, p=.284) nor
change in ICECAP-O over time (B= —0.09, p=0.261). For females (n = 189), the baseline
TUG was associated with baseline ICECAP-O (B =-0.23, p=0.001) and there was a non-
significant trend demonstrating change in ICECAP-O over time (B=0.07, p=.071).

Discussion

This is the first study to examine the key factors that explain variation in wellbeing over time
among older fallers. This is a critical research area to develop in order to appropriately tailor
future intervention strategies targeting wellbeing among older fallers — a population at high
risk of both functional and cognitive decline. We found that two valid and reliable measures
of balance and mobility explained significant variation in wellbeing over time. Specifically,
the SPPB demonstrated a significant interaction with time by sex and the TUG demonstrated
a significant interaction with time and with time and sex. Interestingly, cognition and
specifically executive function explained variation in wellbeing at baseline only, not over
time.

There is limited longitudinal data that examines factors that explain variation in wellbeing
among older adults [18]. Previously, cross-sectional data demonstrated that the ICECAP-O
described between measures of depression, instrumental activities of daily living and the
presence or absence of social activity limitations. The ICECAP-O has also demonstrated
discriminative ability between multi-morbid elderly and those with high or low health
related quality of life scores (measured using the EQ-5D). Mobility is affected by all of the
above items (depression, instrumental activities of daily living, mood, social activities and
health related quality of life). As such, our findings that mobility is a key factor accounting
for variation in wellbeing over time builds on existing literature in this field. Interestingly,
the ICECAP-O does not have a specific physical dimension; however, previous research has
demonstrated its capacity to capture the effects of decreased physical function on wellbeing
through the control and role dimensions [44,45].

We did observe sex specific differences over time and these observations were different
between the SPPB and the TUG. In summary for the SPPB, although the trends for males
and females were different in explaining wellbeing over time, these trends were non-
significant. In contrast, the TUG was significant for males and females in explaining
variation in wellbeing over time. This is a new finding compared with previous cross-
sectional research that did not demonstrate any significant associations between ICECAP-O
and sex [45]. Because these analyses are exploratory, it is too early to draw strong
conclusions regarding the effect of sex on wellbeing over time. Of note, these findings do
highlight that future intervention strategies aimed at improving wellbeing among older
adults may need to consider different mobility related interventions for males and females.

We note the following limitations of our study. First, there was considerable missing data
could influence the interpretation of the results. It is possible that individuals who did not
complete the cohort study were different that those who did. To investigate the impact of the
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missing data on our conclusions, we conducted two sensitivity analyses with the multiply
imputed case set and the complete case set and report the results both ways. Importantly,
there are also limited longitudinal ICECAP-O data published to date. As such, we had
limited data to compare our findings with. Additional longitudinal studies are needed to
understand the sensitivity of the ICECAP-O to change among older adults at risk of mobility
impairment. Further, future research should explore whether these overall findings are
restricted to those with impaired mobility or if these findings can be extended to a general
population. Lastly, we also used the UK ICECAP-O valuations because there are no
Canadian valuations published to date.

Conclusions & future directions

This study is the first to investigate predictors of wellbeing over time. This study highlighted
that mobility is a critical factor in explaining wellbeing at baseline and over time. Cognition
at baseline did not explain wellbeing over time. Further, this study highlights the unique
contribution of mobility to wellbeing over time between men and women. Specifically, men
in the average or lower functioning mobility tertiles demonstrated decline over time
regardless; whereas women regardless of their baseline status demonstrated a regression to
the mean trend. This study provides an initial benchmark that mobility is an important factor
contributing to older adults wellbeing. As such, future intervention strategies aimed at
improving wellbeing should consider mobility as a primary target.
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Figure 1a: SPPB by time by sex interaction over 12 months
Figure 1b: TUG by time by sex interaction over 12 months
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Figure 2a: Model-based estimated marginal means for low (-1 SD), average and high (+1
SD) SPPB scores for males.
Figure 2b: Model-based estimated marginal means for low (-1 SD), average and high (+1

SD) SPPB scores for females.
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Figure 3a: Model-based estimated marginal means for low (-1 SD), average and high (+1

SD) TUG scores for males.

Figure 3b: Model-based estimated marginal means for low (-1 SD), average and high (+1

SD) TUG scores for females.
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Variables at Baseline

Mean (SD) or Number (%)

Age (years) (n=315)

Sex (Male/Female) (n=308)
Living status (n=253)
Lives alone

Lives with others
Assisted living
Education (n=299)

< Grade 9

Grades 9-13, no diploma
High school with diploma
Trades school

Some university
University

FCI (n=320)

GDS (n=315)
ICECAP-O (n=248)
SPPB (n=303)

TUG (n=296)

PPA (n=311)

MMSE (n=315)

MoCA (n=303)

82.5 (6.5)
112 (36.4)/196 (63.4)

100 (39.5)
122 (48.2)
31 (12.3)

33(11.0)
59 (19.7)
58 (19.4)
23(7.7)
36 (12.0)
90 (30.1)
25(L9)
3.1(2.6)
0.805 (0.137)
7.3(2.5)
19.7 (10.5)
17 (L1)
26.4 (3.2)
22.1(4.6)
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The Maximum Likelihood Model for the available case analyses for the SPPB and TUG

Maximum Likelihood

Predictor B (95%Cl) P value
SPPB, N=245
SPPB .0194 (.010, .0286) ™ <.001
SPPB X time -.0036 (-.0162, .0090) 576
SPPB X sex -.0097 (~.0227, .00326) 142
SPPB X sex X time .0196 (.0015, .0377) * .034
TUG, N=244
TUG -.250 (-.361, -.138) 7 <001
TUG X time 165 (.021, .309) 025
TUG X sex 182 (-.012, .377) 1066
<.001

TUG X sex X time -.480 (~.733, -.226) **

*
p<0.05

Ak
p<0.01
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Table 3

Mixed Linear Models for the multiply imputed and complete case sets for the SPPB and TUG

Multiple Imputation
=290

Complete Case

N =144

Predictor B (95% CI) p value B (95% CI) p value
SPPB B (pvalue) B (pvalue)
SPPB .0183 (.0083, .028) 0017 .0240 (.0114, .0366) <001
SPPB X time -.0019 (-.0081, .0043) .529 -.0054 (-.0189, .0081) 431
SPPB X sex -.0084 (-.0198, .0028) 142 -.0273 (-.0456, —.0091) 0047
SPPB X sex X time .0034 (-.0063, .013) 471 .0345 (.0149, .0540) 001
TUG N=290 N =144

TUG -235(-.354,-116) .o **  —.301(-.450, -.153) <001
TUG X time .0634 (-.0040, .131) .065 .174 (.0203, .327) 0277
TUG X sex .139 (-.0334, .311) 114 .357 (.0969, .616) 007
TUG Xsex Xtime ~ -.115(-218,-012)  (p9* 599 (-.869, -.328) <001

*
p<0.05

*:

*
p<0.01
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