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Physical activity and depression
in older adults with and without
cognitive impairment
Kornanong Yuenyongchaiwat', Khajonsak Pongpanit!, Somrudee Hanmanop'

ABSTRACT. Low physical activity and depression may be related to cognitive impairment in the elderly. Objetive: To
determine depression and physical activity (PA) among older adults with and without cognitive impairment. Methods: 156
older adults, both males and females, aged =60 years, were asked to complete the Thai Mini-Mental State Examination
(Thai-MMSE), a global cognitive impairment screening tool. Seventy-eight older adults with cognitive impairment and 78
older adults without cognitive impairment were then separately administered two questionnaires (i.e., the Thai Geriatric
Depression Scale; TGDS and Global Physical Activity Questionnaire; GPAQ). Logistic regression analysis was used to
determine the risk of developing cognitive impairment in the groups of older individuals with and without cognitive
impairment. Results: A cross-sectional study of elderly with a mean age of 74.47 + 8.14 years was conducted. There
were significant differences on the depression scale and in PA between older adults with and without cognitive impairment.
Further, participants with low PA and high level of depressive symptoms had an increased risk of cognitive impairment
(Odds ratio = 4.808 and 3.298, respectively). Conclusion: Significant differences were noted in PA and on depression
scales between older adults with and without cognitive impairment. Therefore, increased PA and decreased depressive
symptoms (i.e., having psychological support) are suggested to reduce the risks of cognitive impairment in older adults.
Key words: cognitive impairment, depression, physical activity, older adults.

ATIVIDADE FiSICA E DEPRESSAO EM ADULTOS ID0S0S COM E SEM COMPROMETIMENTO COGNITIVE

RESUMO. Baixa atividade fisica e depressdo podem estar relacionados com comprometimento cognitivo em idosos.
Objetivo: Determinar a prevaléncia de depressdo e atividade fisica (AF) entre idosos com e sem comprometimento
cognitivo. Métodos: 156 idosos com idade =60 anos completaram o Mini-Exame do Estado Mental tailandés (Thai-
MMSE) que é um instrumento de rastreio cognitivo global. Setenta e oito idosos com comprometimento cognitivo e 78
sem comprometimento responderam a dois questionarios (versao tailandesa da Escala de Depressdo Geriatrica — GSD
e do Questiondrio de Atividade Fisica Global — GPAQ). Resultados: houve diferencas na escala de depresséo e AF
entre os idosos com e sem comprometimento cognitivo. Além disso, participantes com baixa AF e maior frequencia
de sintomas depressivos tiveram um aumento no risco de comprometimento cognitivo (OR = 4,808 e 3,298,
respectivamente). Conclusdo: Diferencas significativas foram notadas nas escalas de AF e depressdo entre idosos
com e sem comprometimento cognitivo. O aumento da AF e diminuig&o de sintomas depressivos (i.e., ter suporte
psicoldgico) sugerem redugdo no risco de comprometimento cognitivo em adultos idosos.

Palavras-chave: comprometimento cognitive, depressao, atividade fisica, idosos

urrently, the number of older adults in with dementia and cognitive impairment
both developed and developing countries globally, more than half (nearly 60%) living
is rising, leading to a growing aging society. in developing countries. The WHO has pro-
The World Health Organization (WHO) esti- jected that the number of older adults with
mated there are 47 million older individuals cognitive impairment and dementia will be
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approximately 75 million in 2030 and 132 million by
2050.* The prevalence of age-related health problems is
becoming a major problem as the proportion of older
adults has markedly increased. It is known that older
adults are at significant risk of multiple problems affect-
ing organs, such as cardiovascular, respiratory and mem-
ory problems. In addition, there is growing evidence that
depression, lack of physical activity and cognitive disor-
ders are common in older adults.>* In addition, many
studies have found that physical activity (e.g., aerobic
exercise) was positively correlated with cognitive func-
tion.>” In addition, symptoms of depression have also
been negatively associated with physical activity level.?
Furthermore, a number of studies have revealed that
older adults with low physical activity exhibited a high
level of depression.’*! However, little is known regard-
ing the differences in depression and physical activity
between older adults with and without cognitive impair-
ment. Therefore, the aim of this study was to explore
physical activity and depression scores in older adults
with and without cognitive impairment.

METHODS

Participants and design

The sample size was calculated from a previous study*?
using G-power program and statistical power was
set at 80%. Therefore, 158 participants were needed
to complete the study. Male and female older adults
aged 260 years were recruited. The Thai Mini-Mental
State Examination (Thai-MMSE) was used to clas-
sify the participants into two groups (i.e., individuals
with and without cognitive impairment); each group
comprised 78 older adults. The ethics and protocol
were approved by the Ethics committee of Tham-
masat University, Thailand. All participants agreed to
participate by signing the written informed consent
form. The study was approved for registration in the
Thai Clinical Trials Registry (TCTR) under identifica-
tion number TCTR20170404001. The cross-sectional
study was conducted to determine physical activity level
and depression scores in older adults with and without
cognitive impairment.

Prior to the study, participants were assessed for
cognitive impairment using the Thai-MMSE. The Thai
MMSE has been validated against the original version
of the MMSE in English by Folstein et al."® The cut-off
score on the Thai-MMSE was adjusted based on partici-
pants’ educational levels. For example, 14 points (out of
23) is the cut-off score for older adults who are illiter-
ate or have not completed elementary school, 17 (out
of 30) is the cut-off score for those who have attained
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complete primary education, and 22 (out of 30) is the
cut-off score for those who have completed higher than
primary levels of education.** Further, the Thai-MMSE
has been widely used to assess cognitive function among
the Thai community and is comparable with cognitive
impairment screens (e.g., the Mini-Mental State Exami-
nation (MMSE) and Clock drawing test (CDT).1>*8

The participants with blood pressure (BP) >180/100
mmHg or uncontrolled BP, high heart rate (>120 beats
per minute) were excluded. In addition, the participants
who had unstable angina, uncontrolled cardiac arrhyth-
mia, chronic cough or had history of cardiovascular dis-
ease e.g., stroke or have used cane or walker, were also
excluded.

The Thai geriatric depression scale (TGDS) is the
standard depression screening tool. The score range for
the TGDS is 0-30 points; depression is defined using the
cut-off score of 12. The accuracy was 0.94 for females
and 0.91 for males.”*

The Global Physical Activity Questionnaire (GPAQ)
was developed by the World Health Organization and
has been widely used for detecting physical activity in
many countries.” A high level of total physical activity is
defined as 21,500 MET minutes per week and low physi-
cal activity as <600 MET minutes per week.?

Participants were then assessed for the presence of
cognitive impairment, depressive symptoms and levels
of physical activity by an examiner blinded to the Thai-
MMSE, TGDS, and GPAQ, respectively. A summary of
the study stages is given in Figure 1.

Statistical analysis

Descriptive data were presented as mean and stan-
dard deviation (SD). Data were verified for normality
of distribution (Kolmogorov-Smirnov Goodness-of-Fit
test). Independent t-tests were performed to examine
differences in cardiorespiratory fitness, depression and
physical activity scores between older adult with and
without cognitive impairment. Chi-square tests were
used to compare the number of participants who had
symptoms of depression or low physical activity levels
with those who had no symptoms or had high/moderate
physical activity among the older adults. Further,
ANOVA was conducted to determine the contribution
of Thai-MMSE score to depression and physical activity.
ANCOVA was used to correct for potential risk factors
(i.e.; age, gender and educational level). Finally, logistic
regression analysis was used to determine independent
predictors for cognitive impairment. All analyses were
conducted with the SPSS program version 20.0 and the
level of statistical significance was considered as p <.05.
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RESULTS

Demographic data in Thai older adults

The mean age of the older adults was 74.47 + 8.14 years.
A total of 156 participants, comprising 83 women and
73 men, completed the TGDS and GPAQ. Regarding
educational level, almost half of the participants in
this study had completed primary education (43.6%),
followed by secondary school (17.3%), no education
(14.7%), high school (10.3%) and bachelor or post-

Completed the debrief form, consent form,
and set of questionnaires

N=189
!

Blood pressure and heart rate measured

Exclusion (n=33)
(e.g., High blood pressure,
unable to walk)

Inclusion
(n = 156)

!

Completed Thai MMSE questionnaire

Healthy elderly Older adults with cognitive
(n=78) impairment (n= 78)
Completed TGDS and GPAQ
Data analysis

MMSE: Mini-Mental State Examination; TGDS: Thai Geriatric Depression Scale; GPAQ: Global
Physical Activity Questionnaire.

Figure 1. Summary diagram depicting stages of the study.

graduate level (14.1%). As shown in Table 1, age did
not differ significantly between older adults with and
without cognitive impairment. However, depression
level, as assessed using the TGDS, was significantly
higher, and GPAQ scores significantly lower, in older
adults with impaired cognitive function compared with
older adults with normal cognitive function.

Depression and physical activity in older adults

Analyses were conducted using the depression
symptom scores, with a cut-off point of >12 indicating
possible depression. Among the participants, 112
(71.79%) older adults were categorized as normal, and
44 (28.21%) were classified as having depressive symp-
toms. Chi-square tests of significance indicated a statis-
tically significant difference in the proportion of older
individuals with and without cognitive impairment for
degree of depression (x> = 10.256, p = .001).

In addition, 83 participants (53.21%) were catego-
rized as having low physical activity, 35 (22.44%) mod-
erate, and 38 (24.36%) high physical activity. Chi-square
tests of significance indicated that there was a statisti-
cally significant difference in the proportion of those
with and without cognitive impairment for difference
in physical activity levels (y? = 22.116, p <.001).

Table 2 displays the differences in Thai-MMSE
scores, physical activity levels, and depressive symp-
toms between individuals with and without cognitive
impairment. ANOVA was conducted to compare Thai-
MMSE scores among participants who had depression
symptoms. On this analysis, individuals with symptoms
of depression had lower Thai-MMSE than those without
symptoms of depression; F (1,154) = 12.186, p = .001,
Nnp? = .073. ANCOVA revealed that these relationships
remained after adjusting for age, gender and educational
levels; individuals with symptoms of depression still had
lower Thai-MMSE than individuals without symptoms
of depression; F (1,151) = 7.310, p = .008, np? = .046.

Table 1. Comparison between older adults with and without cognitive impairment.

Cognitive impairment (n = 78) No cognitive impairment (n = 78) Total (n = 156)
(Mean = SD) (Mean = SD) p-value (Mean = SD)
Gender (F:M) 39:39 44:34 .261 8373
Age (year) 75.73 = 8.61 73.20 +7.49 .052 7447 + 814
Thai-MMSE (scores) 13.38 £4.07 25.64 + 3.87 <.001 19.51 £ 7.31
TGDS (scores) 10.86 £ 5.75 7.33 +5.66 <.001 9.10+5.95
GPAQ (MET*min*wk) 633.59 = 1205.62 1687.24 + 2316.00 <.001 1160.42 + 1914.69

TGDS: Thai geriatric depression scale; GPAQ: global physical activity questionnaire.
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Table 2. Thai-MMSE scores according to depression and physical activity.
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F (test) after np? after

Variables Thai-MMSE F (test) Mp? adjustment* adjustment*
TGDS 12.186” .073 7.3107 .047
Depression (n = 44) 16.36 = 6.76

No depression (n = 112) 20.75+7.18

PA 12.085™ 136 12,747 145
Low (n = 83) 17.00 = 6.88

Moderate (n = 35) 2277 +7.03

High (n = 38) 22.00 + 6.57

Thai-MMSE: Thai mini-mental state examination. TGDS: Thai geriatric depression scale. PA: physical activity. *After adjustment for age, gender and educational level “p <.01; “p <.001.

Table 3. Results of logistic regression analysis for risk factors of cognitive impairment.

Risk factors for cognitive impairment  Odds ratio 95% Cl for OR p-value
Gender Reference group — male

e Female 73 41110 1.451 423
Age groups (years) Reference age group 60-69 years

* 70-79 1.137 527 t0 2.453 744
e =80 5.562 1.187 10 6.389 .018
GPAQ Reference group — moderate-to-high PA

e LowPA 4.808 2.439109.479 <.001
TGDS Reference group — no depression

e Depression 3.298 1.560 t0 6.971 .001

Cl: confidence interval; OR: odds ratio; PA: physical activity; GPAQ: Global Physical Activity Questionnaire; TGDS: Thai Geriatric Depression Scale.

ANOVA was conducted to compare Thai-MMSE
scores between participants who had different GPAQ.
Individual with low physical activity had lower Thai-
MMSE scores than those with moderate-to-high physi-
cal activity; F (2,153) = 12.085, p <.001, np? = .136.
ANCOVA was conducted to compare the difference in
the three physical activity levels whilst controlling for
age, gender and educational level; there was a signifi-
cant difference in Thai-MMSE scores [F(2,150) = 12.747,
p <.001, np? = .145] between the levels of physical
activity. Post-hoc tests showed a significant difference
between low and moderate (p <.001) and low and high
physical activity (p <.001) levels. In conclusion, physical
activity was associated with Thai-MMSE scores in the
Thai participants even after controlling for age, sex and
educational level.

In summary, both depression symptoms and levels
of physical activity levels were associated with Thai-
MMSE in the Thai participants even after controlling
for age, sex and educational level.

To determine the risk of developing cognitive
impairment, a logistic regression analysis was per-
formed. Age, gender, levels of physical activity (i.e., low
physical activity, and moderate-to-high physical activ-
ity) and depression symptoms were evaluated (Table
3). Low physical activity was found to be a major risk
factor (odds ratio (OR) 4.808, confident interval (CI)
2.439-9.479, p <.001) while female gender was not an
independent risk factor for cognitive impairment (OR
=.773, CI = .411-1.451, p = .423). Further, Individu-
als with depression were at higher risk for developing
cognitive impairment (OR = 3.298, CI = 1.560-6.971,
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p =.001). In addition, participants in the >80 years age
group had an OR of 5.562 (CI = 1.187-6.389, p = .018)
for cognitive impairment compared to those in the
60-69 years age group.

DISCUSSION

The present study determined the physical activity level
and depressive symptoms in older adults with cognitive
and without cognitive impairment. The present study
indicated that older adults with cognitive impairment
are less active and have more depressive symptoms
compared to those without cognitive impairment.

Results of the present study are consistent with
previous studies. Several studies have suggested that
physical activity can prevent or counteract cognitive
decline.”® The meta-analysis of 18 randomized con-
trolled trials reported that improved cognitive function
in patients with dementia was associated with increased
physical activity such as aerobic exercise.” Several pro-
spective cohort studies have reported that older adults
with higher level of physical activity had slower decline
in cognitive function over both short-term (i.e., 2.5
years)® and long-term (i.e., over 6 years)* follow-ups
compared with individuals with lower levels of physi-
cal activity. Bherer, Erickson, & Liu-Ambrose® (2013)
concluded that physical activity is associated with brain
structures (e.g., induced angiogenesis, neurogenesis,
synaptogenesis) and impacts functional ability and
cognitive performance (executive functions, process-
ing speed, and working memory) in older adults. Tan et
al.® (2017) examined the relationship between physical
activity and brain volume and found that levels of physi-
cal activity and total cerebral and hippocampal brain vol-
ume were related; where increased aged was associated
with decreased volume of hippocampus and cerebral
structures. Further, they suggested that decreases in
total brain and hippocampal volumes could be prevented
by a higher level of physical activity. This may, in part,
explain why physical inactivity was observed in older
adults with cognitive impairment in the present study.
However, the potential dose response of intensity and
duration of physical activity levels to maintain brain
morphology is unclear.>®

Reports in older adults have shown a relationship
between greater depressive symptoms and poor physi-
cal and social functions. Several studies have found that
individuals with poor cognitive functioning exhibit
mental health problems, including depression.”s?
Furthermore, Barnes et al.?” (2006) found that depres-
sive symptoms were associated with increased risk of
mild cognitive impairment after 6 years of follow-up
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in a population-based survey; participants with higher
depression scores had a high risk for mild cognitive
impairment. Yaffe et al.?® (2001) reported that older
women with greater physical activity (i.e., more walk-
ing) experienced less cognitive decline during the 6 to
8 year follow-up. In addition, after controlling for age,
educational level, health status, smoking and hormonal
use (i.e., estrogen), women with higher physical activ-
ity remained at lower risk for decreased cognitive func-
tion. Wassink-Vossen et al.?° (2014) reported that older
adults with depression symptoms had lower physical
activity compared to non-depressed older adults. In
addition, they found that physical inactivity in elderly
with depressive symptoms displayed more functional
limitations. Penninx et al.** (1999) compared older
adults with and without depressive symptoms (using
the Center for Epidemiological Studies Depression Scale)
and found that depressed older adults had lower physi-
cal activity compared to non-depressed elderly. Further,
an association between lower levels of physical activ-
ity and functional limitations was identified, resulting
in a risk of physical disability in long-term follow-up.
van Rossum & Koek?! (2016) reported that low physical
activity was associated with functional disability in cog-
nitive impairment. Moreover, there is a body of evidence
supporting that increased physical activity is associated
with decreased depressive symptoms and mental health
problems 33234

Several lines of evidence have demonstrated that
modifiable risk factors for cognitive decline include
depression, low educational level and physical inactiv-
ity.>%° However, evidence exists with long follow-up
showing no difference in physical activity levels between
individuals with and without dementia between 28 and
10 years before diagnosis.* The authors revealed that a
marked reduction in physical activity of individuals with
dementia began nine years before diagnosis. Further,
levels of physical activity rapidly declined in the years
leading up to diagnosis of dementia.** Therefore, they
suggested that changes in physical activity level should
be recognized as one of the preclinical manifestations of
dementia symptoms.*' In addition, the risk of develop-
ing cognitive impairment can be reduced by sufficient
physical activity or exercise. Therefore, it is important to
focus on these risk factors. As this study has confirmed,
lack of exercise or physical activity is a major risk factor.
Older adults who had low physical activity had a higher
prevalence of cognitive impairment.

The study adds to a growing body of evidence that
support the relationship between physical activity
and mental health (i.e., depression) in older adults



with and without cognitive impairment. Further, the
present study suggests that individuals who exhibited
decline in cognition had low physical activity and higher
depression scores; therefore; the cognitive function in
elderly persons might be enhanced by improving physi-
cal activity and this may decrease depression in older
adults. For example, 150 minutes of moderate-inten-
sity physical activity per week, or 50 minutes for 3 days
per week, for 6 months (e.g., walking, light strength
training exercise) improved cognitive function in
older adults.*?

Some limitations of the present study should be
noted. First, this study is based on a cross-sectional
study design, precluding determination of cause and
effect between predictors of interests (i.e., physical
activity and depression) and an outcome (i.e., cognitive
function). Prospective cohort studies with longitudi-
nal follow-up can determine the relationships between
physical activity and depression and cognitive impair-
ment. The study asked participants to self-rate physical
activity and depression using a questionnaire, providing
only a subjective ratings of depression levels and physi-
cal activity levels during the previous week. Therefore,
the questionnaires also warrant further study regarding
their recall bias, particularly in older age groups. Fur-
ther, studies examining physical activity and depression
using objective methods instead of subjective measures
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are needed. Differences in age, gender and educational
levels may, in part, account for physical activity, depres-
sion and cognitive impairment. However, these relation-
ships were adjusted for physical activity, depression and
educational level.

In summary, older adults with cognitive impairment
had higher depression scores and lower physical activity
than older adults without cognitive impairment. There-
fore, increased physical activity and lower depression
could potentially have a beneficial effect on cognitive
function in older adults.
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