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ABSTRACT

Introduction Cognitive and physical declines are frequent
causes of disability among older adults (0As) in Mexico
that imposes significant burden on the health system

and OAs’ families. Programmes to prevent or delay OAs’
cognitive and physical decline are scarce.

Methods and analysis A double-blind randomised
clinical trial will be conducted. The study will aim to
evaluate two 24-week double-task (aerobic and cognitive)
square-stepping exercise programmes for OAs at risk

of cognitive decline—one programme with and another
without caregiver participation—and to compare these
with an aerobic-balance-stretching exercise programme
(control group). 300 OAs (100 per group) affiliated with
the Mexican Institute of Social Security (IMSS) between 60
and 65 years of age with self-reported cognitive concerns
will participate. They will be stratified by education level
and randomly allocated to the groups. The intervention
will last 24 weeks, and the effect of each programme will
be evaluated 12, 24 and 52 weeks after the intervention.
Participants’ demographic and clinical characteristics will
be collected at baseline. The outcomes will include: (1)
general cognitive function; (2) specific cognitive functions;
() dual-task gait; (4) blood pressure; (5) carotid intima—
media thickness; (6) 0As’ health-related quality of life; and
(7) caregiver burden. The effects of the interventions on
each outcome variable will be examined using a repeated-
measures analysis of variance (ANOVA), with study groups
as the between-subjects variable and time as the within-
subject variable.

Ethics and dissemination The study was approved by
the IMSS Ethics and Research Committees (registration
number: 2018-785-095). All participants will sign a
consent form prior to their participation. The study results
will be disseminated to the IMSS authorities, healthcare
providers and the research community.

Trial registration number ClinicalTrials.gov
(NCT04068376).

Strengths and limitations of this study

» The study addresses the important, under-
investigated topic of the effect of double-task train-
ing (aerobic and cognitive) on older adults at risk of
cognitive decline and on their informal caregivers.

» The study will use a robust double-blind randomised
clinical trial design and objective outcomes mea-
sured with validated scales.

» The study will include close follow-up of participants
through the predesigned monitoring system, mobile
text message reminders, and phone calls to partic-
ipants who fail to attend group sessions or exercise
at home.

» Due to the budgetary restrictions, it is not feasible to
evaluate the long-term effects of the programmes
and we will focus only on their mid-term (1 year)
effects.

INTRODUCTION

The Mexican population is ageing." This
demographic change goes hand in hand
with the increased deterioration of older
adults’ physical and cognitive functions. It
is projected that the prevalence of dementia
will double by 2050.* In older people with
cardiovascular risk factors (eg, hyperten-
sion, diabetes and obesity), cerebral small
vessel disease (CSVD) is often the cause of
dementia. CSVD doubles the risk of mild
cognitive impairment and Alzheimer’s
disease (AD) and is present in 80% of individ-
uals with pathologically confirmed AD.”

In addition, one-third of older adults have
gait disorders.* ° High blood pressure (BP),
obesity, diabetes and cardiovascular diseases,
and low-physical activity are risk factors for
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gait disorders in this population.® Furthermore, slow gait
combined with cognitive complaints is a known motor-
cognitive risk associated with the occurrence of AD and
vascular dementia.’

The cognitive and functional decline of older adults
imposes significant burden on the Mexican health
system and older adults’ families—their main source of
supportive care. In Mexico, the informal care provided by
daughters has shown potential for reducing the decline
in ability to perform instrumental activities of daily living
for older adults.” Additionally, the evidence suggests that
physical activity reduces the burden on caregivers of older
people with dementia.® Therefore, involving caregivers in
physical activity programmes for older adults could be
beneficial to both groups.

Double-task (DT) training is a multidimensional inter-
vention that combines physical and cognitive tasks.” The
26-week, 3 days per week and 40 min per day DT training
of older adults on a Biodex Gait-Trainer-2 treadmill has
shown significant reductions in the time to complete the
Trail Making Test (TMT) and improvements in the Digit—
Symbol Coding Test, phonemic verbal fluency (VF), and
immediate and delayed recall, as well as increase in usual
speed and step length.” The positive effects of DT training
on the cognitive function of older adults suggest that it
might be an effective non-pharmacological intervention
that can prevent cognitive and functional decline.'”'" Tt
has been argued that these effects are possible because
of DT-training’s impact on vascular risks, including miti-
gating effects on high BP and arterial stiffness—factors
associated with several pathological changes in the
brain."!

Previous research suggests that aerobic exercise can
improve cognitive function, including executive func-
tion (EF), in healthy older adults and those with non-
dementia cognitive impairment.'*'® EF is the domain
of cognition responsible for planning, attention and
multitasking. A decrease in EF is associated with impair-
ments in mobility and other gait activities,"* " including
those used during DT training (eg, walking while
talking).” Additionally, research has found that aerobic
training improves neuronal structural integrity and brain
volume.* Although the evidence suggests that the combi-
nation of aerobic and cognitive exercises is associated
with improved cognition, research supporting the use
of DT training (ie, cognitive-motor tasks) to strengthen
older adults’ cognition is still limited.***°

Square-stepping exercise (SSE) is a group activity
that combines aerobic and cognitive exercises.'’ Tt is
performed on a mat of 250 by 100 cm, divided into squares
of 25 cm®. A 6-month 80min SSE training plan with one to
three sessions a week is recommended.”” The instructor
uses soft strides®” to show movement patterns and older
adults have to observe and memorise the patterns and
repeat them.?”” There are 196 step patterns with varying
levels of difficulty. The participants should progressively
perform more complicated patterns. SSE was designed
and tested in Japan to decrease the risk of falls in older

adults. SSE research has demonstrated improvements
in agility, leg power, locomotion speed, flexibility and
balance by strengthening lower-extremity functional
fitness and is associated with a significant decrease in falls
after tripping.”  SSE has shown higher effectiveness
than strength and balance training.”” In addition, due to
the DT nature of SSE, it has the potential to strengthen
memory and EFs'” ?’; yet, the evidence on the effect of
SSE on cognitive functions is scarce.

The growing population of older adults with dementia
and gait disorders in Mexico necessitates effective, cultur-
allyaccepted strategies to prevent cognitive and functional
decline. The SSE that combines cognitive and aerobic
exercise is a novel, low-cost approach to training for older
adults. The SSE programme with the active participation
of informal caregivers might be effective to decelerate
the cognitive and functional decline of the elderly and
ease the caregivers’ burden. Currently, Mexican health
sector lacks culturally accepted training programmes
that address these issues. Therefore, this study will focus
on evaluating the cognitive and functional effects of two
24-week DT SSE programmes for older adults at risk of
cognitive decline, delivered by health professionals—one
programme with and another without caregiver partici-
pation—and comparing these with an aerobic-balance-
stretching exercise programme (control group).

METHODS

A double-blind randomised clinical trial entitled ‘Mind
and Movement: Towards the Cognitive Health of Older
Adults” will be conducted. The study will include two
intervention groups (GR) and one control GR: (1) a DT
exercise programme with a squared mat led by a coach (a
health professional) for 24 weeks (T1-GR); (2) the same
exercise programme led by a coach (a health professional)
for 12 weeks and then led by caregivers of older adults for
another 12 weeks (T2-GR); and (3) a control group of an
aerobic-balance-stretching exercise programme led by a
coach for 24 weeks (C-GR).

The study is intended to be a phase 2 clinical trial
focuses on exploring the effect of interventions on several
outcome variables.

Figure 1 depicts
programme.

participants flow through the

Eligibility and recruitment

The participants will be selected from a list of 2600 tele-
phone numbers of community-dwelling older adults
who reside in Mexico City and receive healthcare at two
primary care clinics of the Mexican Institute of Social
Security (IMSS) (figure 1).

We defined the older adults at risk of cognitive decline
as those who are: (1) 60-65 years of age; (2) have self-
reported cognitive concerns (ie, have answered ‘yes’ to
the question: “Do you feel like your memory or thinking
skills have gotten worse recently?”); (3) have one or more
vascular risk factor (eg, type 2 diabetes or hypertension);
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Figure 1 Participants flow through the programme.

(4) do not have a diagnosis of dementia (ie, confirmed by
a review of their health records and a Mini Mental State
Exam score >24)% and (5) have functional independence
in activities of daily living and instrumental activities of
daily living.* Another inclusion criterion comprised
the availability of informal caregiver who accepts to
participate.

We will exclude older adults with: (1) depression (score
>15 according to the Center for Epidemiological Studies
Depression Scale—Revised)”; (2) clinically significant
neurological or psychiatric disorders (eg, Parkinson’s,
schizophrenia); (3) a recent severe cardiovascular event
(eg, myocardial infarction, stroke); (4) major ortho-
paedic conditions (eg, severe osteoarthritis); (5) BP thatis
unsafe for exercise (ie, >180/100mm Hg or <100/60 mm
Hg); (6) severe visual or auditory impairment; or (7) an
unwillingness to adhere to the intervention schedules.

Research team will invite all eligible older adults to
participate in the study. Initially, older adults will be
invited by telephone calls to attend the research unit to

receive the study-related information and to undergo a
preliminary evaluation to corroborate the study selection
criteria. Those who meet the inclusion criteria will ask to
sign a consent form prior to participation.

Randomisation and allocation concealment

To ensure that the groups are balanced with regard to
varying levels of education, study participants will be strat-
ified by education (uncomplete/complete elementary,
complete secondary or high education) and randomly
allocated in blocks of four to one of the intervention
groups or the control group. An independent researcher
who will not participate in the study will use the Random
Allocation Software to generate the allocation sequence.”
Each stratum will have its own seed. This researcher will
generate uniform random integers, to create the alloca-
tion order within each block. She will hold the randomis-
ation file in her computer and will give out the allocations
of individual participants one at a time to the three
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Table 1 Sample size

Number of participants
50 B s?

Outcome Reference per group
General cognitive function, MoCA Gill et al, 2016 0.22 1.2 0.20 49
Trail Making Tests, Part A, seconds Gill et al, 2016 -0.24 -0.80 0.20 25
Trail Making Tests, Part B, seconds  Gill et al, 2016 -0.19 -0.50 0.58 6
Verbal Learning Test, RAVLT- Gill et al, 2016 0.56 1.00 0.44 10
immediate

Verbal Test, RAVLT-delayed recall Gill et al, 2016°° 0.56 1.00 0.58 17
Verbal fluency, COWA Gill et., 2016 0.38 1.00 0.46 6
Walking speed, cm/s Gregory et al, 2017° 0.81 1.00 0.26 83
Walking length, cm Gregory et al, 2017° 56.10 60.00 8.20 55
Systolic blood pressure, mm Hg Boa Sorte et al, 2018° -2.58 -3.00 0.97 66
Diastolic blood pressure, mm Hg Boa Sorte et al, 2018 -1.12 -2.00 1.43 32
cIMT, mm Gregory et al, 201 7 -0.63 -1.00 0.12 18
cIMT, mm Boa Sorte et al, 2018 -0.001 -0.013  0.01 71
Subijective burden on informal Farran et al, 2016 -20.87 -22.00 7.12 6
caregivers

Patient health-related quality of life, ~ Mollinedo et al, 2019%° 49.18 52.00  15.10 79
SF-36

Physical score

Mental status 45.92 52.00 9.00 76

d,= treatment effect in the control group; 6=treatment effect in the intervention group; S?=pooled standard deviation.
cIMT, carotid intima—-media thickness; COWA, Controlled Oral Word Association; MoCA, Montreal Cognitive Assessment; RAVLT, Rey’s

Auditory Verbal Learning Test; SF-36, The Short Form Health Survey.

groups. The allocations will be concealed from partici-
pants, the study staff involved in enrolment and baseline
evaluation.

Patient and public involvement

Patients or the public will not be involved in the design,
or conduct, or reporting, or dissemination plans of our
research.

Study hypothesis

We hypothesise that T1 and T2 DT exercise trainings
will show greater improvements in older adults than
the control aerobic training with regards to: (1) general
cognitive function; (2) specific cognitive functions (EF,
processing speed (PS), verbal learning and memory
(VLM) and VF); (3) usual walking and dual-task gait;
(4) BP; (5) carotid intima—media thickness (cIMT); (6)
carotid arterial compliance; (7) older adults’ health-
related quality of life (QoL); and (8) caregiver burden.

Sample size

The sample size was calculated using the formula
suggested by Zong™ for continuous outcome variable
and clinical superiority design. We considered 0<0.05, a
power of 80% and the assumptions presented in table 1.
The minimum required sample size, assuming a possible
20% drop-out rate, is 100 participants per group.

Intervention implementation
The study will be conducted at IMSS Epidemiology and
Health Services Research Unit facilities in Mexico City.

The T1-GR will consist of 60 min training sessions deliv-
ered 3days a week during a 24-week period. Each session
will be guided by a health professional with a nursing
background previously certified to coach SSE trainings by
the Institute of Square-Stepping Exercise in Mie, Japan
(Chief Tomohiro Okura and Overseas Director Professor
Ryosuke Shigematsu). The coach will show different step
patterns and ask participants to observe, memorise and
replicate these patterns on the SSE mat. The maximum
number of participants per SSE mat will be 10. Partici-
pants will be encouraged to help one another by using
their hands to point to the patterns that should be repli-
cated. Examples of beginner, intermediate and advanced
foot-placement patterns®” are depicted in table 2. A group
will progress to the next, more challenging step pattern
after 80% of participants can perform the same pattern
accurately. For advanced participants, the same pattern
can be made more difficult by increasing step speed,
avoiding square frames and so on.

In the case of T2-GR, older adults and their caregivers
will participate in the same SSE programme led by a coach
for 12 weeks; older adults will then be asked to continue
SSE at home under the supervision and with the active
participation of their caregivers for another 12 weeks.
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Table 2 The patterns for the square-stepping exercise

1) Beginner pattern—focused on walking-like movements and simple steps

Start walk 2 4

3 6”

Start with the right foot.

2) Intermediate pattern—incorporates forward, lateral and diagonal movements

Start walk 3 5 3 5
1 4 1 4
2 6 2 6*

Start with the left foot.

3) Advanced pattern—a large number of steps per pattern with multiple movement types

Start walk 1 3 7 5
4 2 6 8
Start with the left foot.

2 4 Finish walk
3 6

1 5

3 5 3 5 Finish walk

1 4 1

2 6 2 6

1 8 7 5 Finish walk

4 2 6 8

*Once the pattern is completed, it is repeated until reaching the end of the mat.

They will be asked to practice SSE for 60 min, three times
aweek and to reach a>65% heartrate increase. In the field
of sports, the people who perform the above-mentioned
activities are called ‘pacers’, and they supervise physical
activity through active accompaniment of older adults.

Compliance and adverse events monitoring

A monitoring system will be developed to perform long-
distance monitoring of compliance with physical activity.
It will include three components: (1) the system that
will collect the information from a chipset connected
to the SSE mats (eg, time of exercise, velocity); (2) the
system that will transmit and store the data on the study
computer; (3) the system for supervision and follow-up,
which will allow connecting with participants through
different electronic devices, such as mobile phones and
emails.

The monitoring system will be an important strategy
to avoid missing data, dropouts and low-programme
adherence.

In addition, we will monitor study adverse events
through direct observations of the study participants
during the exercise sessions, monitoring system, and
12-week, 24-week and b2-week evaluations.

We will register number, type (eg, dizziness, pain,
fatigue, muscle strains, falls or injuries), and severity of
adverse events during the exercise sessions and outside
the hours of the exercise sessions but during the inter-
vention period. The severity of events will be categorised
as follows: mild (do not affect activities of daily living);
moderate (have moderate effect on activities of daily
living); and severe (requires hospitalisation, or results in
persistent or significant disability or results in some life
threatening, or other medically important condition).
RS-A and AB-D will review all adverse events on a weekly
basis. They will report all moderate and severe adverse

events to the IMSS Ethics Committee and stop the study
if the adverse events data demonstrate any hazard of the
intervention.

Motivation strategies

The monitoring system will be an important strategy to
avoid dropouts and low-programme adherence. It will be
complemented by motivation phone calls to those partic-
ipants who fail to attend the group sessions or to perform
home-based SES activities.

Moreover, the study will include 10-15min group
discussions to explore health-related topics, such as the
benefits of healthy lifestyles (eg, physical activity, nutri-
tion) to maintaining cardiovascular and brain health or
to exchange experiences on past events. The discussions
will precede exercise training sessions.

Study variables

The primary outcome variables will be

1. General cognitive function assessed by the Montreal
Cognitive Assessment Test on a scale of 0-30 points.
Scores are interpreted as follows: >26 indicates no de-
mentia, 18-26 mild cognitive impairment, 6-10 mod-
erate dementia and <6 severe dementia.*”

2. Specific domains of cognitive function measured
through composite scores for EF/mental flexibility, PS,
VLM and VF. EF/mental flexibility will be measured
with the TMTs, Part A and Part B (TMT-A and TMT-B).
The results for both TMT-A and TMT-B are reported as
the number of seconds required to complete a task.*
Processing speed (using the Digit Symbol Substitution
Test) will be measured as the total correct number—
symbol matches achieved in 90 .2 VLM will be assessed
through Rey’s Auditory Verbal Learning Test (RAVLT)
that consists of documenting the number of words
remembered from a list of 15 words presented in two
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separate moments; this test allows evaluation of the
RAVLT-Immediate and RAVLT-Percent Forgetting.”
VF (semantic, animal naming and phonemic) will
be measured by using the Controlled Oral Word
Association Test and assessed through the total num-
ber of words identified by category and letter.”

The secondary outcomes will include

1. Usual walking and dual-task gait that will be evaluat-
ed through motion capture during the 6 min walk
test (6MWT), which requires participants to walk back
and forth across a 30 m area at a comfortable pace for
6min. The fixed distance used by 6MWT allows deter-
mination of gait speed (ie, v=d/t); however, this test
will also be coupled with infrared stride analysis, which
will allow for a more precise evaluation of gait speed,
stride length and stride variability under usual and
dual-task conditions. These procedures will provide a
number of valid and reliable gait outcomes through
the synchronisation of mobility data via eight infrared
cameras, six force plates and electromyography.
During usual gait assessment, participants will be in-
structed to perform the 6MWT in isolation (ie, with
no cognitive stressor). Additionally, under dual-task
conditions, participants will be asked to replicate the
6MWT while performing simple arithmetic (ie, serial
sevens subtraction) or VF (category fluency) tasks.”®

2. BP will be measured in a standard seated position, us-
ing a calibrated digital sphygmomanometer. The mea-
surement will be performed in the brachial artery of
the left upper arm in a horizontal position at the level
of the heart. At each evaluation (basal and follow-ups),
three BP measurements with intervals of 5min among
measurements will be performed, and the average of
the three BP readings will be calculated.

3. cIMT and carotid arterial compliance. Increased cIMT
is a marker of cardiovascular risk, and it also predicts a
cognitive decline.”™*! At the same time, several studies
showed the positive effect of physical exercise training
programmes on cIMT rff:duction,9 *2 while others failed

to confirm this effect.'! Therefore, we are interested

in evaluating if the study interventions can produce

a significant cIMT reduction. cIMT will be measured

through an ultrasound of the right common carotid ar-

tery. Specifically, a longitudinal B-mode image (Philips

HDI 5000 ultrasound, 7-12 MHz linear array transduc-

er) of the cephalic portion of the right common ca-

rotid artery will be obtained by a trained ultrasound
technician. Recordings will be electrocardiographi-
cally gated and obtained for three cardiac cycles. Ar-
terial diameters will be measured from leading edge
to leading edge at peak systole and end diastole and
subsequently averaged. Afterward, a single measure
of resting supine brachial arterial BP will be obtained
using an automated oscillometer following the com-
pletion of the ultrasound image acquisition. To mini-
mise the effect of external factors on arterial measures,
all ultrasonography assessments will be performed in

a quiet, comfortable, temperature-controlled room
and participants will be instructed to refrain from the
consumption of alcohol and from the participation in
moderate—vigorous physical activity for 24 hours prior
and from the consumption of caffeine for 12 hours pri-
or to the measurement sessions.

4. Older adults’ health-related QoL will be measured by
the Short Form Health Survey (SF-12) questionnaire
comprised of 12 items. Physical and mental scores will
be calculated using an algorithm to convert each item
response into standardised values according to specif-
ic predetermined weights.*” Summary scores for each
component range from 0 to 100 and are interpreted
as low QoL (close to 0) and high QoL (approaching
100).

5. Subjective burden on informal caregivers will be mea-
sured using the short form of the Burden Scale for
Family Caregivers—a 10-item instrument. Each item is
measured on a four-point scale with the values ‘strong-
ly disagree’ (0), ‘disagree’ (1), ‘agree’ (2) and ‘strong-
ly agree’ (3). A high degree of agreement indicates
higher perception of burden by the caregiver.**

The study covariates will cover

Participant demographic and clinical characteristics:
age (years from birth); biological sex (male or female);
formal educational attainment (years); current employ-
ment status (retired, employed, volunteer, unpaid
worker, unemployed); marital status (married, widowed,
divorced, single, other); and current living situation
(living alone, living with a spouse, living with or without
children); self-reported comorbidities relevant to this
study (eg, vascular risk factors, orthopaedic conditions,
etc); and self-reported baseline physical activity defined
as (1) ideal (=150min per week of moderate-intensity
activity or 275min per week of vigorous-intensity activity,
or an equivalent combination); (2) moderate/interme-
diate (<149min per week of moderate-intensity activity
or <74min per week of vigorous or intense activity, or
an equivalent combination); and (3) poor (without any
moderate or intense physical activity).*

Caregivers will be asked the following: age, biological
sex, formal educational attainment, current employ-
ment status, marital status, relation to the patient and
self-reported baseline physical activity, as previously
defined; availability of social support networks; and pres-
ence of animal companions at home. Social support will
be measured using the Household and Family Support
Networks subsection (part 5) of the WHO Study on
Global AGEing and Adult Health.*

Evaluations

We will conduct four evaluations during the study: the
baseline evaluation and 12-week, 24-week and 52-week
evaluations. The study outcome variables will be measured
at each evaluation, while the covariates will be collected
only at the beginning of the study. We will also measure
the participants’ adherence to the programmes, defined
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as 80% or higher compliance with the assigned exercise
training regimen. Finally, we will document the reasons
for dropouts and poor adherence. Previously trained
health professionals with a medical specialty in geriatrics
will perform these evaluations.

Data management and confidentiality

Data entry will be conducted by trained staff. Data quality
will be assessed before statistical analysis (eg, range checks
for data values).

Only members of the study team will have access to
the study information and all information that will be
collected from participants will be kept private to ensure
confidentiality. The consent forms with participant signa-
tures will be stored in a locked location only accessible by
the principal investigator (PI). All electronic data will be
stored on the PI laptop and a back-up hard drive which
will be password protected. Any handwritten information
such as field notes or other related research materials will
be stored and secured in a locked cabinet when not in
use. Data will be erased and destroyed after 5 years, as per
IMSS Ethics and Research Committee guidelines. Only
deidentified data will be used for reporting, publication
and dissemination of findings.

Statistical analysis

First, we will perform a descriptive analysis of the older
adults’ and caregivers’ characteristics at each evaluation.
We will evaluate the distribution of quantitative variables
using the Kolmogorov-Smirnov Normality Test. Variables
that have normal distribution will be analysed using
means and SD and variables with non-normal distribu-
tion will be presented using medians and 25th and 75th
percentiles, and categorical variables will be analysed by
using frequencies and percentages.

Second, we will examine the effects of the interventions
on each outcome variable using a repeated-measures
ANOVA, with study groups as the between-subjects vari-
able and time (baseline, week 12, week 24 and week 52)
as the within-subject variable. We will perform separate
ANOVAs with each dependent variable for each of the
following comparisons (1) T1-GR versus C-GR; (2) T2-GR
versus C-GR and (3) exploratory analysis T1-GR versus
T2-GR. When a ‘normality’ assumption and homogeneity
of variances assumption are violated, a robust repeated-
measures ANOVA with the Welch procedure will be
conducted.

P<0.05will be interpreted as statistically significant. The
analyses will be performed using the software Stata V.14.0
(Stata Corp) and the R (V.3.6.2, 2019-12-12) package.

DISCUSSION

Low-cost training programmes to improve older adults’
physical and cognitive functions that can be implemented
both in healthcare facilities and in older adults’ homes
with the active participation and supervision of informal
caregivers might be a key strategy to mitigating the

increasing prevalence of disability among older adults.
This approach may also lower associated healthcare
costs—particularly important in public health institutions
in low-income and middle-income countries (LMICs)
where healthcare resources are limited.

The IMSS is the largest nationwide social security insti-
tution; it provides health benefits to more than 60 million
affiliates, among which 12.5% are =65 years of age."”
Workers in the formal labour sector secure their IMSS
affiliation by making contributions through a progres-
sive payroll tax. In return, affiliates receive full social,
economic (pension and disability leave) and health bene-
fits for themselves and their families. Over the last two
decades, IMSS has faced increases in healthcare utilisa-
tion and expenditures as a result of the ageing demo-
graphic of its affiliates and corresponding increases in
non-communicable chronic diseases and disabilities.
Currently, dementias and falls are the primary causes of
years lived with disability among Mexican older adults.*®
However, IMSS does not have efficient and accessible strat-
egies to prevent or at least delay these deteriorations. In
2010, IMSS launched the Center of Social Health Services
for Older Adults (Centro de Atencion Social a la Salud
de las y los Adultos Mayores (CASSAAM)) to promote
the active ageing of affiliated older adults. Evaluations of
CASSAAM showed promising results in improving health-
related QoL. and occupational functioning.” However,
the services offered under CASSAAM were not expanded
due to elevated costs.

The SSE is a low-cost strategy incorporating aerobic
and cognitive training that has shown effectiveness
for fall prevention through improvements in balance
and lower-extremity functional fitness.** In addition to
contributing to physical strengthening, SSE requires
participants to memorise and repeat up to 196 step
patterns, suggesting that SSE could improve older adults’
memory. DT training, combining physical and cognitive
exercises, might be an effective strategy for reducing the
risk of cognitive decline and dementia by reducing small
vessel damage—through the targeting of endothelial
function—and controlling vascular risk factors. Yet the
evidence on the effects of DT training on the vascular risk
factors and cognitive function of older adults with mild
vascular cognitive impairment and those otherwise at risk
of cognitive decline is still limited.** >

In Mexico and in other LMICs, older adults with
chronic diseases and disabilities must rely on informal
caregivers—usually spouses and adult children—due to
a lack of government-funded services and programmes
for older adults.”’ Informal caregivers of older adults
frequently present moderate to high levels of physical
and emotional burden and report lower QoL and self-
rated health than non-caregivers. They are also more
likely to have physical multimorbidity.”® Therefore,
preventive strategies for older adults, such as the SSE
training, should involve caregivers to improve their
physical and cognitive strength and to decrease their
burden.
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The strengths of the proposed study include: (1) the
robust randomised controlled trial design considered
as a gold standard for evaluating the efficacy of exercise
training interventions; (2) close follow-up of participants
through the monitoring system, mobile text message
reminders and phone calls to prevent low adherence and
drop-outs; and (3) outcome variables measured with vali-
dated scales.

There are possible limitations to consider as well. Due
to budgetary restrictions, it is not feasible to plan the eval-
uation of long-term effects of the programmes and we will
focus only on mid-term (l-year) effects. Finally, funding
limitations also impede our ability to use biomarkers and
imaging tests.

Ethics and dissemination

The study was approved by the IMSS Ethics and Research
Committee (registration number 2018-785-095). All
participants will sign a consent form prior to their
participation. The study results will be disseminated to
IMSS authorities, healthcare providers and the research
community.
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