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ABSTRACT

Introduction: Ageing is characterized by a
decline in mobility function and mental health.
Physical activity can possibly play a role in
maintaining mental health and functional
independence in older adults, but it is seen that
elderly persons do not tend to be adequately
physically active.

Purpose: To assess physical activity, depression
and functional mobility in older adults and to
determine the relationship between these factors
in them.

Materials and Methods: A pilot cross sectional
study was conducted on 40 older adults with age
> 65 years (mean=69.72, SD=+ 4.95). Physical
activity was assessed using Short Form
International Physical Activity Questionnaire
(IPAQ- SF), depression with Short Form
Geriatric Depression Scale (GDS- SF) and
functional mobility using Time Up and Go test
(TUG).

Statistical Analysis: The data was analyzed
using Spearman co-efficient of correlation and
regression analysis to examine the relationship
between IPAQ, GDS and TUG scores.

Results: A significant negative correlation was
found between GDS and IPAQ and with IPAQ
and TUG. Between GDS and TUG, there was a
significant positive correlation. All correlations
were significant with p value <0.05. Regression
analysis showed that increased IPAQ scores
could predict lower TUG scores and lower GDS
scores.

Conclusion: There was a significant association
between level of physical activity, depression,
and functional mobility in older adults. Each of
these factors needs to be considered when
addressing others, considering the relationship
between them. Encouraging elderly persons to
stay physically active can help maintain their
physical and mental health.

Keywords: Older adults, Physical activity,
Depression, Functional mobility, Fear of fall,
Loneliness.

INTRODUCTION

Ageing is an inevitable and
irreversible phenomenon which has an
influence on all systems of the body. Loss
of mobility and strength, falls, physical
diseases, deterioration in cognition, changes
in social status and weakened interpersonal
support are some commonly seen changes in
aged people. Y} The population of person’s
aged 60 years or more in India is growing
rapidly and it is estimated that the
percentage of older adults in India will rise
from 8% in the year 2010 to 19% in the year
2050. Their number is expected to be 323
million, by mid-century. %]

Aging is characterized by functional
decline, and physical activity plays a crucial
role in  maintaining the functional
independence in older adults. Physical
activity (PA) is defined as any movement of
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the body produced by skeletal muscles
which results in expenditure of energy, and
includes all form of activity such as cycling,
walking, active play, working out in gym,
dancing, competitive sportsand work related
activity.®>4 It is associated with a range of
health benefits, and its absence can have
various harmful effects on health and well
being.l®! Regular participation in physical
activity may delay, decrease or prevent
altogether the ill- effects of several diseases
such as heart disease, diabetes and
depression. In older adults, it decreases the
risk of falling and ensuing functional
limitation and also helps to maintain
physical and cognitive function.l The
World  Health  Organization (WHO)
recommends exercise of duration 150
minutes a week for the elderly to derive
optimum health benefits, and additional
strength and flexibility training at least twice
a week. ']

Depression is a mental disorder
which is characterized by feelings of
sadness, decreased levels of energy and loss
of interest in performing activities. A
common health problem faced by older
adults, it is different from regular mood
changes by the extent of its symptoms, the
severity and persistence of the disorder. [©]
Depression is a common illness all over
the world, the prevalence increasing with
age, affecting an estimated 350 million
people worldwide. It is also related to
decreased cognitive, physical and social
functioning and to an increased risk of
morbidity and also mortality by suicide.
Depression can affect the Quality of Life
severely and it is being projected to become
the third highest cause of disability
worldwide by 2020. ]

Deterioration of general health and
functional ability is commonly seen in
elderly persons. Mobility impairment is one
of the foremost causes of decline in
function, and is correlated with greater fall-
risk among older adults .[*%] The aftermath
of falls include deconditioning, illness,
physical disability, decreased mobility, loss
of the ability to perform daily living

activities, reduced social participation and
burdens on caregivers and society as a
whole. [*-14]

The importance of physical activity
for independent living in older adults is well
understood, but the level of daily activities
of elderly persons is seen to decrease with
aging. X9 Physical activity has been
hypothesized to protect older adults from
depression, but health- related habits
including physical activity change as a
person get older, owing to disease, social
changes and environmental alterations.
Initiation of physical activity at an advanced
age might be difficult because of the decline
in physical and mental function. The
findings of the Lifestyle Interventions and
Independence for Elders (LIFE) study,
conducted in the USA, determined that a
physical activity programme of moderate
intensity, which was structured
systematically, was capable of decreasing
major and persistent mobility
impairment.[*°]

The association that physical
activity, functional mobility and depression
have with each other in older adults of India
has not been studied with the importance it
deserves. It is important to know the factors
associated with each of these debilitating
aspects of an older person’s health, so that
healthcare professionals can work on
optimal strategies to prevent or rehabilitate
them. In this context, a need was identified
to study the interrelationship of depression,
physical activity and functional mobility.
Hence this study was designed in order to
assess the relationship between habitual
physical activity, depression and functional
mobility in older adults.

MATERIALS AND METHODS
Research Design and Sample

This pilot cross sectional study was
part of a larger study being conducted with
the same objectives. The participants, 20
men and 20 women, were selected from
community dwellings and old age homes in
Mangaluru. 51 older adults, selected by
convenience sampling, who were willing to
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take part in the study were screened for
inclusion and exclusion criteria, and if
eligible were recruited for the study.
Participants of age 65 years and above of
both genders, who were functionally
independent (able to walk 20 feet without
assistance) and those who had a Montreal
Cognitive Assessment score greater than
or equal to 26 were included in the study.

Screened for eligibility

(n=51)

¥

Y

40 included

}

IPAQ and GDS administered.

h 4

We excluded participants who were having
auditory or  visually defects, any
neurological disorder such as stroke,
Parkinson’s disease and multiple sclerosis,
those who had undergone amputations,

those who reported severe pain while
walking and those with lower limb
fractures.

stroke. 1 had history of amputation. 1
had hearing impairment and 6
excluded due to lack of independent

ambulation).

Y
Informed consent obtained \

/] 1 excluded \

(3 had neurological deficits from old

%

TUG test was performed by the
subjects and values were obtained

h 4

Statistical analysis

Result

[Table/Fig 1]: Flow diagram of the progress of study

Ethical clearance

It was obtained from the Ethical
Committee of A.J. Institute of Medical
Sciences, Mangaluru, South India (Ref no:
AJEC/REV/67/2019). The study was carried
out in a period of 6 months from October
2019 to March 2020.

Procedure

The subjects participating in the
study were given a patient information sheet
containing the study details and informed
consent was obtained from them prior to the
study. The required demographic details
were collected using the demographic data
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collection form. Any doubts about the
questionnaire or test were cleared by the
investigator. The 3 outcomes were measured
using the research instruments on the same
day, with a gap of 5 minutes in between the
sessions. The scores were recorded on a
scoring sheet, and was entered into an excel
worksheet on the same day.

Outcome Measures
Level of physical activity was
measured using Short Form International

Physical Activity Questionnaire, depression

using Short Form Geriatric Depression

Scale and functional mobility using Timed

Up and Go test. All these scales are

available for free use in their unchanged

forms. The interview method was used for
the questionnaires whenever necessary.

1. The International Physical Activity
Questionnaire -Short Form (IPAQ-
SF): This scale was developed in
Geneva in 1998 and comprises of a
group of 4 questionnaires. The short
version comprises of 4 generic items
which could e used by either telephone
or self-administered, and assesses the
time spent doing different physical
activities. It takes approximately 10
minutes to administer and records
activity at 4 levels of intensity, namely
vigorous-intensity  activity  namely
aerobic exercise, moderate-intensity
activity like walking and leisure cycling,
and sitting. The IPAQ- SF was found to
have extensive reliability and validity of
about 0.80 and 0.30 respectively. [*6]

2. Geriatric Depression Scale- Short
Form (GDS-SF): The GDS- SF, used to
measure symptoms of depression and
consisting of 15 questions was
developed in 1986 and can be
administered in less than 10 minutes.
The GDS is appropriate to use in older
adults of a wide health spectrum,
including healthy, frail and mild to
moderately cognitive impaired. It has
been used in different community and
institution based settings. A sensitivity

of 92% and specificity of 89% was
found when evaluated against several
diagnostic criteria. The reliability and
validity of the tool have been
established in both research and clinical
practice settings. [*7]

3. Timed Up and Go Test (TUG):
Mobility was measured by the Timed
Up and Go (TUG) test. The TUG
comprises of basic everyday
movements: get up from a chair, walk 3
m, turn around, walk back, and sit down
again. A customary walking aid was
used if necessary. Intratester and
intertester reliability of the TUG test are
reported as high, in elderly populations
(0.92-0.99). Sensitivity and specificity
were both reported to be 87%.['¢]

4. Demographic data collection form: A
demographic data collection form was
used to collect basic information about
the participants including age, gender,
marital status, education, co morbidities
if any and a screening clinical
evaluation.

STATISTICAL ANALYSIS

The collected data was expressed as
meanzstandard  deviation  (MeanxSD),
frequency and percentage. Analysis was
carried out using Spearman co-efficient of
correlation to examine the relationship
between IPAQ, GDS and TUG. A p value of
<0.05 was taken to be significant. A
regression analysis was done to analyse how
the variables were able to predict one
another. The data was analyzed using
Microsoft Excel and SPSS version 23.

RESULTS

Of the 20 men and 20 women who
participated in the study, 11 men and 11
women (55%) lived in the community, with
their spouses or children, and 9 men and 9
women (45%) lived in homes for the aged.
The details of physical activity, depression
and functional mobility scores are depicted
in [Table/Fig-2].
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[Table /Fig 2] Descriptive statistics of collected data

[Table /Fig 3] Correlation between the outcome measures

Frequency | Percentage | Mean + SD r value p value
PA level IPAQ and GDS -0.889 0.000
High 8 20.0 IPAQ and TUG -0.908 0.000
Low 12 30.0 963.600 + 723.698 GDS and TUG 0.845 0.000
Moderate 20 50.0
Depression . .
Mifd P 300 There was found to be a significant
":I/Ioderél\te itl_’ igg 6.100 + 2.915 negative correlation between IPAQ and
Sovero e GDS scores as well as between IPAQ and
Fall risk TUG scores, suggesting that with increased
Good mobility | 20 50.0 : HYH
Hioh Tall isk. |12 200 5910 3383 physwa_l activity levels comes Ipwer
Normal 8 20.0 depression levels and better functional

mobility. Between GDS and TUG scores
there was a positive correlation, indicating
that depressed individuals had lower
functional mobility.

[Table / Fig-4] Regression analysis between the outcome measures

DependentVariable: GDS | Unstandardized Coefficients | Standardized Coefficients T Sig
B Std. Error Beta
(Constant) 9.049 494 18.3 .00
21 0
IPAQ -.003 .000 - .00
-.709 7.260 0
DependentVariable: TUG Unstandardized Coefficients Standardized Coefficients T Sig
B Std. Error Beta
(Constant) 16.733 .568 -.733 29.4 .00
42 0
IPAQ -.004 .000 - .00
7.781 0

The coefficient table of regression
analysis shows that IPAQ contributes
statistically significantly to the model. The
regression equation given by the model is,
GDS =0.9049-0.003(IPAQ). B value -0.003
which indicates that, for every unit increase
in IPAQ, there is -0.003 unit decrease in the
predicted GDS score. Similarly, the
regression equation given by the model for
TUG is TUG = 16.733-0.004 (IPAQ). Here
B value is -0.004 which indicates that for
every unit increase in IPAQ, there is a 0.004
unit decrease in the predicted value of TUG
score. These values indicate that higher
levels of physical activity are able to predict
lower depression levels and higher
functional mobility levels.

DISCUSSION

Considering the rapidly expanding
numbers of older adults worldwide, and
especially in India (7.7% of the total
population in India are older adults),
interventions to smoothen over the aging
process and to maintain functional ability

and independence in older adults are gaining
importance. [*°]

The present study utilized a cross
sectional study design with convenience
sampling technique to determine the
correlation  between physical activity
assessed by IPAQ- SF, depression by GDS-
SF and functional mobility by TUG in 40
older men and women, all of which are
parameters that are important inmaintaining
and improving function and quality of life in
older adults. The participants were of the
age range 65 to 88, with the mean age of
69.725+4.956. Correlation analysis showed
that all coefficients were significant with p
value <0.05. A significant negative
correlation was found between GDS and
IPAQ and with IPAQ and TUG, which
affirms that, as the physical activity
increases, the chances for the occurrence of
depression decrease, and functional mobility
increases.

This study observed a negative
association between depressive symptoms
and physical activity levels in elderly
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people. Some other authors like Yoshida in
2015, Hallegren in 2019 and Rebar in 2015
have also found that being physically active
and maintaining physical activity could
decrease the incidence and severity of
depressive symptoms.[?9-22l Depression has
been seen to decrease hippocampal
volumes, lessen levels of neurogenesis
markers and increase levels of oxidant and
inflammatory markers. These abnormal
physiological changes can be modulated
and possibly reversed with physical
activity, which may explain to some extent
why physically active people suffer fewer
depressive symptoms. Regular exercise may
also help the individuals to distract from
their daily worries and promote self-esteem
or perceptions of physical competence.?!]
The Physical Activity Guidelines Advisory
Committee, 2008, also has stated that
people who are regularly physically active
have significantly lower odds of an onset of
clinical depression symptoms and of clinical
anxiety symptoms.[2?]

The results add to the available
evidence about how increasing the quantum
of physical activity in non- clinical
populations can decrease levels of
depression and prevent the onset of clinical
depression.

The present study also found a
negative correlation between depression
levels and functional mobility, similar
results to which were found by Mishra in
2017 and Sanchez- Martinez in 2016. A
vicious cycle relationship was also seen
between depression and physical disability,
with depression leading to physicaldisability
and that leading to further depressive
symptoms. The progression of mobility
restriction into disability was seen to be
accelerated by depression. 2l The exact
mechanisms which cause the association
between mobility and depression are yet to
be understood fully, but it is clear that the
two have some mediators in common, such
as poor health status and deterioration in
physical function. Any clinician, whether
treating depression or treating restrictions in
mobility cannot afford to underrate the

impact that depressive mood has on
mobility and interventions to improve it.

Physical  activity levels and
functional mobility levels displayed a
positive correlation; this correlation is
logical since physical activity comprises of
mobility related activities, and an increase
in one is bound to affect the other
positively. Marco Pahor et al in 2014 had
found a moderately intense physical activity
program to be effective in decreasing major
mobility disability long term among older
adults at risk of disability.?*! People of older
age groups experience a decline in
functional mobility, which is a result of a
gradual and escalating reduction in aerobic
endurance, postural balance and muscle
performance which in turn decreases their
functional ability and independence, further
reducing the level of physical activity.[?°]

The most commonly reported types
of physical activity in this study were
walking, housework, gardening and taking
care of grandchildren. Organized physical
activity was at a bare minimum, except for
walking in a safe and controlled
environment. Considering the cultural fabric
of India, physical activity, including
activities of daily living, is not a priority for
elderly. Those living in the rural regions are
seen to engage in some physical activity
related to their lifestyle, but in the urban
dwelling elderly, the trend of low physical
activity is mostly seen. Most elderly persons
live with their children or have domestic
help at home, and the common
understanding is that exercise is dangerous
and rest is the best medicine for the elderly.
A very important gap in the knowledge of
the common man related to the benefits of
physical exercise is the connection between
physical exercise and mental health. The
literature provides a good quantum of
evidence on the benefit of exercise on
cognition, memory and to a lesser extent,
depression.[?6-2°1 The findings of the present
study can be used as an addition to the
knowledge in the field, and used for forming
the basis of education programs for the
elderly and for caregivers.
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The lower incidence of depressive
symptoms experienced by the physically
active and mobile individuals is indicative
of the protective effect that physical activity
has on depression. Regression analysis also
showed that mobility problems and low
levels of physical activity are able to predict
depressive symptoms in the elderly. It
follows that interventions and education
programs aimed at improving mobility and
levels of physical activity can play a role in
improving the mental health and well being
of older adults. Also, physical activity
programs can delay the onset of age- related
mobility impairments, thus reducing the
odds of the elderly developing depressive
symptoms. That said, initiation of physical
activity in persons of advanced years might
be difficult, due to mental, physical and
cognitive constraints, in addition to societal
restraints and fear of injury. Hence it is
recommended that individuals initiate
physical activity when younger, at least
during middle age, in order to maintain their
mental and physical health during old age.

Limitation

This study is with a small number
of limitations. First, as this is a pilot cross
sectional study, the ability © establish a
cause- and- effect relationship between the
variables is limited. Secondly, being a pilot
study, the analysis was carried out on a
limited sample size. The third limitation is
the reliance on self- reported data for PA
and depression, though we used previously
developed reliable and valid tools. Due to
these limitations, the results of this study
require  further investigation to be
conducted for establishinga cause and effect
relationship between the variables and a
higher reliability of the correlations found.

There were no adverse effects noted
during conduct of the study, though some
participants found the procedure of
answering questions to be tedious, and
others were hesitant to give information
about their mental status.

CONCLUSION

Regular physical activity could be a
simple and valuable way to prevent
depression and to improve functional
mobility in older adults. Initiating
interventions and education programs which
integrate physical activity into the daily
lives of the elderly can prevent depression,
reduce incidence of falls and provide greater
functional independence.
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