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* The population of older adults 65 years and
olderis increasing (Bloom et al., 2015).

* Estimate for 60 years and older: 800 million
(12%) in 2015 to about (22%) 2.1 billion by
2050 (WHQO, 2025).

e Canadian estimate: 19% in 2023 to 25% in
2050.

* Age-related mobility limitation will also
increase (Metz, 2000).
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Active Motorized
Walk (Ambulation)
, Transport
e Unassisted
e Assisted

* Mobility is a person’s ability to move around safely and independently,
without or with a walking aid (Webber et al., 2010).
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Reflection Lethbridge

“Mobility 1s not just the ability to move but the essence of
autonomy, dignity, and participation. When mobility 1s limited,
the journey of life itself becomes constrained, demanding
resilience and adaptation in the face of ageing.”
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e Studying mobility limitation in older adults is important.

* Mobility impairment leads to:

* physical disability and institutionalization
* frequent falls and injuries

* sedentary behaviour and dependency

* depression and social isolation

* reduced quality of life and death

* ~20.6% Canadians aged = 65 years reported mobility limitations
as of 2012; the trend increases with age (Bizier et al., 2016).
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Theoretical Framework
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Insights from Systematic Review
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Summary of gaps in Literature

* Determinants of mobility in older adults.
* Biophysical and psychocognitive.
* Sociodemographic.

* Descriptive and without inferential analysis of SDF.
* Few longitudinal studies.

‘ * Scarcity of disaggregated analysis.
* Paucity of a systematic review.
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Study objectives were to: '4‘le T
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Assess Mobility Changes . 6 3 c¢ el =5y

- Examine mobility changes over six years to track decline. T ‘|
!Mj.' .l‘.‘{;}{ :
Explore Sociodemographic Factors ',! | ‘g‘__’

- Study investigates how age, gender, economic and social
factors affect mobility decline.

Validate Mobility Tests R
- 4MWT vs. TUG tests. }L

Identify Influencing Factors
- Classify factors as modifiable and non-modifiable.
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Data Source & Study Design (thisriage

 Secondary analysis of CLSA’s comprehensive cohort: Baseline, FU1,
FU2

* CLSA: National bilingual longitudinal study (2011-ongoing), 30,097
participants aged 45-85

* Data collected in-person: sociodemographics, biospecimens, physical
measures (TUG, 4MWT)

* Follow-up every 3 years for =220 years

» Sample: 3,882 participants aged =65 at baseline, completed all 3
cycles, never lived in long-term care

* Ethics: Approved by 13 university boards and the University of Alberta
(Pro00129371)

3=
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Mobility Outcomes

* Primary measures: Time to complete
TUG and 4MWT

* TUG: Assesses gait, balance, transfer;
high reliability (r = 0.99), strong validity
(r=0.75)

* AMWT: Measures gait speed; reliability
(r =0.96-0.98), validity (r = 0.93)

* Tools: Stopwatch and meter rule used

for measurement
=
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* Sociodemographic variables:
— Age, sex, marital status, country of birth, ethnicity, cultural identity
— Province, residence area, education, occupation, income, wealth
- Homeownership, home type, religion, retirement status, social

status

* Social status: MacArthur Scale (1-10 ladder)

e Covariates:

- Smoking, alcohol use, chronic disease status, general health

clsa élcv
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Health Status Environmental Factors

Directed Acyclic Graph (DAG)
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* Software: SPSS v28 and R Studio v4.4.1, weighted dataset
* Descriptive stats: Frequency, %, mean, SD, bar chat

* Assumption checks:
- Outliers: Z-score > £3.29, Mahalanobis distance
Normality: Q-Q plot
Sphericity: Mauchly’s test
Homogeneity: Levene’s test
Linearity & multicollinearity (VIF < 4)

* Transformations: Log-transformed TUG and 4MWT

* Inferential tests:

- X* (Hypothesis I), Repeated Measures ANOVA (l1), Bivariate Regression (lll),
Multivariate Regression (IV), Pearson’s r (V), Alpha level: 0.05
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* At baseline, 52% were women, 70.4% were married (n=3882).

* Mean+SD: Age = 68.82+2.78 years, TUG =9.59+1.98 s, and 4MWT
=4.29+0.95 s.

* Strong concurrent validity of TUG & 4MWT (r=0.65, 0.74, & 0.75).
* Prevalence of mobility limitation (HGS <1.00 m/s) =57.7%.

* 6-year mobility decline predicted by: older age, being a woman,
retired, Canadian born, non-Caucasian, tenant, having no
spouse/partner, household income, wealth/investment, lower
social status, lower education, and Provinces.
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TUG trajectory with spline (GAM) and 95% CI ribbon 4MWT trajectory with spline (GAM) and 95% CI ribbon

Points and bars show observed means and 95% Cls at 0, 3, and 6 years Points and bars show observed means and 95% Cls at 0, 3, and 6 years
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Prevalence and risk e o

Proportion of Participants at Risk of Mobility Limitation
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Prevalence and risk

Proportion at Risk of Fall by Wave (TUG > 13.5 s)
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Non-modifiable factors

TUG vs Country of birth 4MWT vs Country of birth
1 .04- -©- Canada 066 al - Canada :
-a- OECD excluding Canada .= OECD excluding Canada
-4 Non OECD ®065-1 -+ Non OECD

£1.02 8

o n
7] 0647
o g
P 1.00 5 0.63-

o

e g
- B A

0.98- 0.62
OECD = Organisation for Economic QECD = Organisation for Economic
Co-operation and Development 0‘61 — Co-operation and Development
1 1 1] ] | I
BL FU-1 FU-2 BL FU-1 FU-2
TUG vs Ethnicity 4MWT vs Ethnicity
1.047 -o- Canada Q.66 -o- Canada
-a- French ®0.65 -a-!érer:pl;‘
. -~ English 0977 -a-Englis

£1.02 3<Others § »¢Others

* 0.64-1

100 -

E < 0.63-

4 g

—10.987 = 0.62-

0.96- 0.61- : :
BL FU-1 FU-2

1 ]
BL FU-1 FU-2

University of

Lethbridge



Results and discussion .. . Lathbridge
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Modifiable factors
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Age (increase in years)

Sex (ref: female)

Marital status (ref: has no partner)

Country of Birth: OECD excluding Canada
Country of Birth: Non-OECD (ref: Canada
French Ethnicity (ref: Canada

)
)
English Ethnicity (ref. Canada)
Others Ethnicity (ref: Canada)

)

Cultural ID (ref: non-Caucasian
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Plot of Regression Coefficients

cos
!

3

-0.05 0.00 0.05
B (Coefficient Estimate)

-0.10 0.10

Scenario non-significant =@ significant

37



University of

Lethbridge
Plot of Regression Coefficients
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Plot of Regression Coefficients
Education (ref. secondary and below) | 1
Occupation (ref: manual)
Retirement (ref: retired) —
Social status ladder (unit increase) —&
Religion affiliation (ref: no) -&
Smoked 100 cigarettes in life (ref:
Frequency of alcohol (a unit increazzg o
Chronic disease status (ref: no) -
General health rating (ref: poor) "+ |
-0.15 -0.10 -0.05 0.00 0.05
B (Coefficient Estimate)
D&? Scenario @ significant non-significant

clsa élcv 39



University of

Plot of Regression Coefficients Lethbridge

Marital status change (ref: no —— '
partner)

Social status ladder (unit increase) -

More religious (ref: same state) L
Less religious (ref: same state)
Education gain (ref: no) -
Remained retired (ref: no) o

House (ref: went condo) @

Change of residence (ref: went rural) =]

-0.15 -0.10 -0.05 0.00 0.05 0.10
B (Coefficient Estimate)

Q? Scenario @ significant non-significant

clsa élcv 40



Insight f

s>

clsa élcv

rom meta-analy

SIS

University of

Lethbridge

Author (Year) [Subgroup]

Forest Plot

Correlation [95% CI]

Bendall et al. (1989) [Men]
Bendall et al. (1989) [Women]
Bohannon et al. (1996)
Bohannon (2008)

Buchner et al. (1996)

Butler et al. (2009)
Coelho-Junior et al. (2021)
Kamiya et al. (2019)

Lin et al. (2021)

Makizako et al. (2017) [Men]
Makizako et al. (2017) [Women]
Mantel et al. (2019)
Ramirez-Vélez et al. (2020)
Sprague et al. (2023) [Australia]
Sprague et al. (2023) [Japan]
Sprague et al. (2023) [Nigeria]
Sprague et al. (2023) [Singapore]
Sprague et al. (2023) [South Korea]
Sprague et al. (2023) [Tanzania)
Staples et al. (2020)

Tangen & Robinson, (2020) [Men]

Tangen & Robinson, (2020) [Women]

-0.35 [-0.62

-0.29 [-0.53,
-0.03 [-0.18,
-0.37 [-0.41,
-0.54 [-0.63,
-0.31 [-0.38,
-0.27 [-0.30,
-0.64 [-0.83,
-0.45 [-0.56,
-0.39 [-0.42,
-0.52 [-0.55,
-0.52 -0.78,
-0.29 [-0.32,
-0.33 [-0.36,
-0.45 [-0.49,
-0.28 [-0.34,
-0.33 [-0.38,
-0.38 [-0.47,

. -0.09]
-0.04]
0.13]
0.33]
-0.44]
0.23]
-0.23]
-0.45]
-0.33]
-0.36]
-0.50]
-0.26]
-0.26]
0.27]
-0.40]
0.22]
-0.28]
-0.29]

-0.46 [-0.59, -0.33]

-0.27 [-0.46
-0.47 [-0.74

,-0.08]
,-0.21]

-0.42[-0.72, -0.13]

Forest Plot

=-0.37 [-0.42, -0.32]

significant, moderate

Random Effect Model —=—
T T T T T
-1 -0.8 -0.6 -0.4 -0.2
Correlation Coefficient
Funnel Plot

o
= < s s
O o b
o <
i1]
T ® .
5 9
e
= . .
o N
- |
” o

© .

ol 2 : ;

-0.8 -0.4 -0.2 0

Correlation Coefficient

1 correlation between

0.2 older age and mobility
limitation [gait speed vs age]

Author (Year) Correlation [95% Cl]
Bohannon et al. (1996) k = 1 . -0.26 [-0.42, -0.10]
Bohannon (2008) —— -0.06 [-0.10, -0.02]
Buchner et al. (1996) — -0.10 [-0.20, -0.00]
Mantel et al. (2019) ' -0.22 [-0.48, -0.04]
Random Effect Model e -0.13 [-0.22, -0.03]
significant, weak
T T T I T correlation between
soman gender and mobility
-0.5 -0.4 -0.3 -0.2 -0.1 0.1 ;;m’;;u;;«ﬁl 7g¢l:'/ v\y,:pe,:; L:v’;gnder]
Correlation Coefficient
Funnel Plot
o
8_ .
o
5 ;
u ~
T 91
T ©
°
g .
o
g_
©
-0.4 -0.3 -0.2 -0.1 0

Correlation Coefficient

41



Insight from the qualitative study Lethbridge

* 36 participants aged 65 to 89 years
* 52.8% men, 66.7% married, and 86.1% middle-income earners.

Themes
* Age/ageism e Education * Diet pattern e Location (U/R)
e Gender * Occupation e Religion pract. * Housing
e Marital status * [Income e Socialization e Climatic
AN
Q>

clsa élcv
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Socioeconomic
factor

_ Urban/
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Mobility decline

in older adults
Gender role Climate
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Q? Race/Tribe/Culture Social status
Religion Diet
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Insight from the qualitative study

“I think we are more exposed to the climate. When they’re out in the
country [environment], the weather 1n this area, of course, the wind 1s
the major factor, followed by heatwaves in the summertime and cold
in the winter.” — CA1, Man, 80, Teacher.
.

“Well, if you don’t eat the proper food, it will affect your bones and
your brain. So, we have the Canadian Food Guide...As you know,
there's a lot of obesity, against in the years when people cooked their
own food...Someone [Regulatory Agencies] needs to determine how
much fat, or sugar could be in a product.” — CA4, Woman, 78, Nurse.
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Participants asked Lethbridge

“Address the threats of food, housing, social and financial
Insecurity,”
“Communities and Governments to Improve Health Access
- especially for rural dwellers”

“make public spaces/buildings accessible:

considering people with various levels of mobility”

. “involve older adults in gj@C Sﬂ@'ﬂ!makmg”
G2
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Conclusion Lethbridge

* Few studies on SDFs in mobility decline, outside the USA.

 CLSA baseline TUG =9.70%£2.01s; global estimate = 7.67+3.56 s (95%
Cl.7.61,7.73), range 5.71 to 12.6.

* High prevalence of mobility limitation in CLSA.

* Older adults’ perspectives align with the quantitative outcome.

* Modifiable SDFs influence older adults’ mobility trajectory; social
justice, equity, and fairness may ameliorate the factors.

clsa élcv
47



University of

Limitations Lethbridge

* CLSA’s COM may have more urban participants (Provinces =7 only).

* Non-randomized sampling, self-selection, favours the more educated.

— Rural dwellers, new immigrants, people of lower economic status, and the

BIPOC may be underrepresented.

* Missing values and attrition may affect the result, especially FU2.

 Secondary analysis is limited to variables available.

=
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Policy implications Lethbridge
A
ACTIVE AGEING

Advocacy for culturally sensitive policies.

Update National and Provincial ageing policies and incorporate

relevant international treaties and declarations.

PARTICIPATION HEALTH SECURITY

Enact rights and privileges legislation as a political buffer.

DETERMINANTS OF ACTIVE AGEING
UNITED NATIONS PRINCIPLES FOR OLDER PEOPLE

|

* Ensure financial, social, physical, and food security.

* Expand health access/coverage (UN/WHQO’s Decade of Healthy BELONGING
Ageing). INCLUSION
* Invest in infrastructure (WHQO'’s Age-friendly Communities). ‘
3=l
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ABSTRACT

In most countries, population aging is becoming
more evident now that the first members of the
large babyboom cohort have reached 65 years
of age. As an accelerating increase in the num-

ber of persons who not only reach old age but also often
reach advanced old age [3.4]. Although some futurists are
suggesting that the babyboom cohort is more likely to be
healthy and to work past age 65 as compared to previous
cohorts [1,5], much concern exists in general about the
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Recommendations for future study
L

)

O

* Explore to uncover more SDFs.
* Use a longer follow-up period.
* |ntersectionality analysis.

* Disaggregated analysis.

e Need for universal discussion on scale of measurement and the

meaning of multidimensional SDFs, such as education and religion.

Qo
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answers

Thank you for your attention.
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