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ABSTRACT

Cognition is the process of identifying, selecting, interpreting, filtering, and using information that makes sense. It
encompasses a complex function concerning the domains of memory, executive, attention, perception, language, and
psychomotor. Consequently, impaired cognitive function in adulthood might potentially lead to a decrease in the
function of daily activities, increase the injury risk, require the attention of caregivers, and increase death risk. In
adulthood, this function is affected by education level, physical activity, sedentary behaviour, stress, disease history,
history of head injury, and Body Mass Index (BMI). Physical activity plays an important role in brain health across all
age groups, specifically among young adults, which is the peak of changes in certain cognitive abilities. Furthermore, it
consists of sedentary behaviour, as well as very mild, mild, moderate, heavy, and very heavy physical activity. Watching
television, sitting in front of a computer, driving a vehicle, sitting at work, playing, sitting while listening to songs are
physical activities that include sedentary behaviour. Prolonged sedentary time potentially affects areas of cognitive
function causing weaker executive function and slower processing speed. Currently in Indonesia, the adult age group
above 18 years is still dominated by obesity and malnutrition problems. Meanwhile, both high BMI and obesity are
associated with low-grade chronic inflammation and elevated pro-inflammatory cytokines, which explains the
detrimental effects of cognitive function. This indicates a high BMI causes lower cognitive performance in the areas of
attention and impulsivity compared to individuals with a normal value. The purpose is to review the effect of sedentary
behaviour and BMI on-cognitive decline in-young adults. Journal searches are conducted by researchers by looking
from various sources such as PubMed / NCBI, google scholar, science direct by entering the initial keyword sedentary
behaviour, which is then followed by other keywords namely cognitive, body mass index, and young, adults. The result
of this review is the effect of sedentary behaviour on the cognitive decline is due to different physiological responses at
the molecular level in obese individuals or others with excess BMI which decreases cognitive function through several
mechanisms such as low-grade chronic inflammation, brain structural changes, and changes in leptin levels. Conclusion
based on a literature review is sedentary behaviour and higher BMI can decline the cognitive function.
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1. INTRODUCTION

Cognition is the process of identifying, selecting,
interpreting, filtering, and using information that makes
sense [1]. Meanwhile, impaired cognitive function in
adulthood is associated with decreased functioning of
daily activities. It is, increased risk of injury, need for
caregivers, and increased risk of death [2]. According to
2011 study by the Centers for Disease Control and
Prevention, the prevalence of mild cognitive impairment
in young adults was 4% in lowa, 8% in Michigan and
California, as well as [3] 40% in Vancouver, Canada [4].
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Several factors affect cognitive function, namely age,
education level, physical activity, stress, medical history
such as head injury, and Body Mass Index (BMI) [5].
Physical activities is a pivotable role in brain health
across all age groups ranging from energy expenditure,
sedentary behaviour, mild intensity, to heavy intensity
activity [6]. Furthermore, sedentary behaviour is an
activity in a sitting or lying position with a value of < 1.5
METs (metabolic equivalent of tasks) [7]. The United
States Department of Health recommends groups of
individuals in early adulthood to engage in moderate to
heavy intensity physical activity three days a week [6].
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Early adulthood or young adulthood is categorized as
the age range between 18 to 25 years [9] and the peak age
for changes in certain cognitive abilities [10]. Moreover,
nutritional status is also important in early adulthood and
usually monitored using BMI [11]. Presently, BMI is one
of the anthropometric indices that are still used to
determine a person's nutritional status [11]. According to
the Basic Health Research in 2013, the prevalence of
underweight adults was 8.7 %, overweight by 13.5%, and
obesity by 15.4% [8], while the Ministry of Health in
2013 also stated that the adult age group above 18 years
was dominated by obesity and malnutrition problems
which were still high [1].

Based on the explanation above, this study aims to
review the literature on sedentary behaviour and BMI by
increasing the risk of cognitive decline in young adults.
The results are expected to increase knowledge on how
sedentary behaviour and BMI increase the risk of
cognitive decline in young adults, as well as the
prevention efforts to obtain maximum cognitive function.

2. METHOD

Journal searches are conducted by researchers by
looking from various sources such as PubMed / NCBI,
google scholar, science direct by entering the initial
keyword sedentary, which is then followed by other
keywords namely Sedentary behaviour, Cognitive, Body
Mass Index, Young adults. Displayed about 42.600
results (0.12 seconds) and taken as many as 40
international journals for review.

2.1.Sedentary Behaviour

Sedentary behaviour is any character outside of
bedtime that is indicated by the energy expenditure of <
1.5 METs, including sitting, half lying down, or lying
down [11]. METs is a unit that expresses the amount of
energy released from a specific activity [1]. The 2013
Basic Health Research obtained the results of the
proportion for the population with sedentary behaviour.
The proportion for duration < 3 hours/day was 33.9%, for
duration 3 — 6 hours/day was 42.0%, and for duration > 6
hours/day was 24.1%. The highest proportion of
sedentary activity namely > 6 hours in the population
aged more than 10 years was found in Riau Province,
while East Nusa Tenggara Province has the lowest, which
is 3.5% [8].

Physical activities categorized as sedentary behaviour
include watching television, sitting in front of a
computer, driving a vehicle, sitting at work, reading a
book, playing a computer or video game, sitting while
listening to a song, sitting on the phone, and playing a
musical instrument [13]. The several factors that increase
the incidence of sedentary behaviour are employment,
demographic factors, age, and education level [14,15].
Sedentary behaviour tends to cause several metabolic

diseases related with a lack of physical activity. Many
studies explained the association between sedentary
behaviour and the risk of other diseases, namely obesity,
cardiovascular disease, and metabolic syndrome
[16,17,18]. Sedentary behaviour patterns are measured
objectively using accelerometers, inclinometers, as well
as questionnaires [19,20].

2.2. Body Mass Index

Body Mass Index (BMI) is a measurement scale used
in the health sector considering that various kinds of
diseases and psychiatric conditions in humans are still
widely associated with BMI values [21]. The World
Health Organization (WHO) divides BMI into 5
categories [22].

Table 1 BMI Categories

<18.5 Underweight
18.5-22.9 Normal
23-24.9 Overweight
25-29.9 Obesity type |
>30 Obesity type 11

BMI is often affected by several factors, likes
physical activity, socioeconomic status, television
ownership and viewing duration, as well as diet [22].

2.3. Cognitive Function

Cognitive function is a complex term involving
aspects of memory, executive, attention, perception,
language, and psychomotor functions. It is also defined
as the procedure of processing sensory input in the form
of tactile, visual, and auditory to be changed, processed,
stored, and then used for perfect interneuron connection
as well as sensory output [20]. Cognitive function has
aspects commonly known as the cognitive domain,
namely attention, memory, language, visuospatial ability,
and executive function [20,23]. Various factors affect the
cognitive function of an individual, namely age,
education, systemic disease, physical activity, stress,
head injury, and brain tumour [24,25,26,27,28,29,30].
The cognitive function might decline due to various
reasons, thereby causing impairment. Cognitive
impairment causes a decrease in brain function related to
attention, concentration, calculation, decision making,
reasoning, and abstract thinking. Impaired cognitive
function ranges from Mild Cognitive Impairment (MCI)
to dementia or Alzheimer's disease [31].

Cognitive function is assessed with a variety of
instruments, the most often sed are The Mini-Mental
State Examination (MMSE) and The Montreal Cognitive
Assessment (MoCA), which are already available in the
Indonesian version (MoCA-Ina). MMSE is the most
often used to evaluate cognitive function because of its
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convenience. The MoCA-INA score is more sensitive to
detect MCI and also has a good correlation with the
MMSE score. Both tests had comparable results but
MoCA-INA showed lower average with wider range of
scores [32].

2.4. Relationship between Sedentary Behaviour
and Cognitive Function

At the cellular and molecular levels, physical
activities consistent with the recommendations increase
the release of neurotrophins and growth factors such as
Brain-Derived-Neurotrophic Factor (BDNF), nerve
growth factor, insulin-like growth factor 1, and vascular
endothelial growth factor. Furthermore,
neurotransmitters such as dopamine and serotonin as well
as endocrine changes (glucocorticoids) are thought to
affect the relationship between physical activity and
cognitive function. Therefore, considering that sedentary
behaviour is in contrast to physical activity, behaviour
tends to modulate hemodynamic responses by adversely
affecting blood vessel structure and function such as
arterial stiffness, which in turn affect vascular health.
Damage to blood vessels is also a factor in the incidence
of Alzheimer's disease and dementia [33].

Study conducted by Nobrega showed that physical
activity and sedentary behaviour contributed to cognitive
function. Moreover, moderate physical activity benefits
working memory in young adults. This is in accordance
in some areas, sedentary behaviour affects cognitive
function and academic performance, specifically
working memory [33]. In contrast, Boucard did not find
correlation in cognitive outcomes between individuals
classified as active and sedentary individuals in the
young adult and young elderly age group [34].

2.5. Relationship between BMI and Cognitive
Function

Higher score BMIs persons typically experience low-
grade chronic inflammation and increased production of
pro-inflammatory cytokines, which presumably explain
the deleterious effects on cognitive function controlled by
dopamine in overweight and obese BMI individuals.
Other investigated mechanisms include structural
changes in the brain, metabolic disorders in the brain,
increased levels of leptin, and inflammation. Leptin
levels are often elevated in overweight and obese
individuals, as well as cause cognitive impairment.
Furthermore, high levels of inflammatory proteins such
as C-Reactive Protein (CRP) are also found in
overweight and obese individuals [35].

Chauhan et al. showed differences in cognitive
function between individuals with normal and high BMI
[35], while Cook et al reported that individuals with
higher BMI had lower cognitive performances in the
realm of attention and impulsivity compared to others
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with normal BMI, although the overall results of
cognitive function tests were still within normal limits
[36].

3. DISCUSSION

Journal searches are conducted by researchers by
looking from various sources such as PubMed / NCBI,
google scholar, science direct by entering the initial
keyword sedentary, which is then followed by other
keywords namely cognitive, body mass index, young,
adults, sedentary behaviour, cognitive, body mass index,
and young adults. The selection of journals spanned the
last 10 years by paying attention to and considering
relevant topics, variable, methods, and approaches in
research journal.

3.1.Sedentary Behaviour and Cognitive
Function

Nobrega demonstrated a mechanism which showed
that physical activity and sedentary behaviour affect
cognitive function. It was found that physical activity in
line with the recommendations given increases several
factors such as the release of neurotrophins and growth
factors such as BDNF, nerve growth factors, insulin-like
growth factors 1 (IGF-1), and vascular endothelial
growth factors. Furthermore, Nobrega stated that 5 weeks
of physical exercise improved hippocampal-dependent
task, executive function, and visuospatial memory, but
not verbal memory and concentration [33].

Another study by Lee et al, was conducted to
recognize changes in serum BDNF results and cognitive
function after running on a treadmill for 12 minutes.
Cognitive function was measured using digit span,
symbol-digit, choice reaction time, and vigilance task.
The subjects' blood samples were taken up to 5 ml after
resting for 10 minutes, while the Serum BDNF was
determined using the ELISA method. The results showed
that there were changes in the outcomes of cognitive
function tests, working memory, and reaction time in
both conditions, namely changes in visual search with the
neck cooling method, as well as changes in memory in
others that did not use neck cooling [37].

Furthermore, Hoang et al. demonstrated that young
adults with prolonged sedentary time might be at risk of
having a weak executive function and slower processing
speed [38]. Meanwhile, Loprinzi stated that even one
physical exercise produces better cognitive function test
scores and also shows that different physiological
responses occur molecularly in the body in response to
sedentary behaviour as opposed to physical activity [39].

Edwards et al. showed that no statistically significant
evidence was found on the effect of group interaction
with time, namely decreased physical activity or
increased sedentary behaviour within 1 week did not
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affect cognitive function [40]. This was also supported by
Boucard et al, which reported that there was no
significant difference in cognitive function between the
group of young adults classified as active and the group
that performed sedentary behaviour [34].

Several studies conducted on the results of declining
physical activity on cognitive function show
physiological mechanisms that explain the reduction in
cognitive function. BDNF is also a major molecule
involved in learning and memory [41]. The study
conducted by Huang shows that physical activity
increases the production of BDNF. Subsequently, BDNF
infusion in humans improves the learning process, while
the deficiency causes disturbances in the learning
process. In other words, the increase in BDNF caused by
physical activity is an important factor in the learning
process mechanism [42]. The study conducted by Adriani
shows that physical activity such as Brain Gym exercises
sessions can increase plasma BDNF level in the elderly
women[43]. Another study conducted by Imran shows
the significant association between brain gym performed
twice weekly for 60 minutes, during a time period of
three months, and increased cognitive functioning [44]

3.2. BMI and Cognitive Function

In addition to sedentary behaviour, BMI has an
important role in cognitive function. This study found
that there is a relationship between obesity and the state
of brain anatomy, as well as cognitive function [42].
Obesity in young adulthood increases the risk of
cognitive dysfunction [45]. According to Chauhan et al.,
another mechanism that best explains the effect of BMI
on cognitive function is structural changes in the brain
which potentially worsens brain atrophy, and leads to
decreased Gray matter volume, as well as white matter
hyperintensity [35].

Leptin also plays a role as a hormone found in body
fat, that is supported by Chauhan et a/. and Mathieu
which reported that leptin levels tend to increase in
overweight and obese individuals, thereby leading to
cognitive dysfunction [35,46]. High levels of proteins
inflammation for example CRP are also found in
overweight and obese individuals, that is supported by
Hillman which obtained lower cognitive function test
results [47].

Study conducted in India [6] stated that the direct
effect of adiposity in neural tissue is through
inflammatory mediators produced by adipocytes and
endocrine messengers that respond to food intake.
Adipose tissue is a source of pro-inflammatory cytokines
in people with obesity and also in because of the
insensitivity of the receptor to the hormone leptin. People
with obesity experience functional changes in adipose
tissue caused by the interaction of genetic and

environmental factors, leading to hypertrophy, hypoxia,
and other processes of inflammation. [48].

Furthermore, Cook et al. in study on the association
between BMI and cognitive function showed that person
with normal and high BMI had cognitive function test
results that were still within normal limits. However,
there were differences in the results of cognitive function
tests, where individuals with higher BMIs have lower
cognitive performance in the realm of attention and
impulsivity compared to others with normal BMIs [36].
This is supported by Bove et al. which reported that
adiposity is not related to the executive domain of the
cognitive function [49].

3.3.Sedentary Behaviour, BMI and Cognitive
Function

Increased sedentary behaviour is associated with a
variety of conditions such as high BMI or obesity,
cardiovascular disease, and metabolic syndrome. The
increase might be related to decreased energy
expenditure, increased risk for insulin resistance,
impaired insulin sensitivity, and abdominal fat
accumulation. Apart from genetic conditions, several
mechanisms also explain the effect of sedentary
behaviour on abdominal fat accumulation, including low
muscle activities such as sitting and watching television
which potentially causes a positive energy balance
because it is not balanced with a decrease in energy
intake. Sedentary behaviour is also associated with high
energy intake, which might alter adiposity. Furthermore,
when physical activity is replaced with sedentary
behaviour, it culminates in decreased energy expenditure
and increasing body weight, thereby leading to obesity
[17,22,50].

Obesity and high BMI are also factors that potentially
decrease cognitive function. Although the potential
biological pathways underlying the association between
BMI and cognitive function are not clearly understood,
there is some evidence from several studies conducted
using experimental animals that explain related
mechanisms such as disorder of insulin and glucose
regulation, increased systemic and central inflammation,
as well as increased brain atrophy [43,51,52]. Moreover,
high BMI is associated with chronic low-grade
inflammation and elevated pro-inflammatory cytokines,
which explains the detrimental effects of dopamine-
supported cognitive function [35]. Other possible
mechanisms which explain the effect of BMI on
cognitive function include structural changes in the brain
such as worsening brain atrophy, decreased gray matter
volume, and white matter hyperintensity [35].

Leptin is a hormone found in body fat and also plays
arole as it influences obesity of the adipose tissue as an
indication of the fat deposits in the body. Defects in the
hormone cause excessive eating patterns which lead to
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obesity. This means leptin levels are usually found to be
elevated in obese individuals. Furthermore, obesity is
often associated with leptin resistance due to an elevation
in the hormone levels caused by an increase in fat mass
which is not matched by a corresponding energy release
and a decrease in appetite [35,46].

In addition to the hormone leptin, CRP levels are
often found to be elevated in obese individuals. The
highest CRP levels were found in individuals with
increased total and visceral adipose tissues. Moreover,
CRP levels in the blood circulation are also associated
with the characteristics of the metabolic syndrome,
meaning the more severe the metabolic syndrome, the
higher the levels. Metabolic syndrome is also a risk factor
for cognitive decline [44]. The involvement of
interleukin 1B levels with adiposity and impaired
cognitive function shows that inflammation, specifically
low-grade, affects several brain functions, from early to
the development of neurodegenerative, as well as
psychiatric diseases related with cognitive function
deficits and dementia [48].

4. CONCLUSION

The effect of sedentary behaviour on the cognitive
decline is due to different physiological responses at the
molecular level in obese individuals or others with excess
BMI which decreases cognitive function through several
mechanisms such as low-grade chronic inflammation,
brain structural changes, and changes in leptin levels.

Further studies are needed on sedentary behaviour
with cognitive function in young adult subjects because
this age group is an important period for performing
physical activities to achieve optimal cognitive function.
Also, further studies are recommended to focus on
physical activity criteria that targeting on cognitive and
brain health such as frequency, duration, intensity, and
type of physical activity. Another recommendation is for
more clinicians, professionals, and students to examine
the association between sedentary behaviour and BMI
with cognitive function at the age of 18-25 years. This is
expected to educate young adult individuals to carry out
more physical activities and maintain BMI within normal
limits to achieve optimal cognitive function.

ACKNOWLEDGMENT

This review is supported by Faculty of Medicine,
Universitas Trisakti, located in Jakarta, Indonesia.

REFERENCES

[1] Johansson MM, Marcusson J, Wressle E.
Cognition, daily living, and health-related quality of
life in 85-year-olds in Sweden. Aging,
Neuropsychology, and Cognition. 2012;19(3):421-
32

[9]

[10]

A. Putri and Y. Imran

Nugraha IA, Kuswardhani RT. Korelasi depresi
terhadap penurunan fungsi kognitif pada pasien
lanjut usia di kota Denpasar. Medicina (B Aires).
2018;49(2):194—6. Available from:
doi:10.15562/medicina.v49i2.128

Putkonen P, Kaaya EE, Bottiger D, et al. Clinical
features and predictive markers of disease
progression in cynomolgus monkeys
experimentally infected with simian
immunodeficiency virus. Aids. 1992;6(3):257-63.

Waclawik K, Jones AA, Thornton AE. Cognitive
Impairment in Marginally Housed Youth:
Prevalence and Risk Factors Participants Results
Participant Characteristics. Frontiers in public
health. 2019;7(1);270. Available from: doi:
10.3389/fpubh.2019.00270

5. Setiawan D, Bidjuni H, Karundeng M.
Hubungan Tingkat Pendidikan Dengan Kejadian
Demensia Pada Lansia Di Balai Penyantunan
Lanjut Usia Senja Cerah Paniki Kecamatan
Mapanget Manado. J Keperawatan UNSRAT.
2014;2(2):105228.

Di Liegro CM, Schiera G, Proia P, Di Liegro L.
Physical activity and brain health. Genes (Basel).
2019;10(9):2. Available from: doi:
10.3390/genes10090720

Jensen DM. Definition, Measurement, and Health
Risks Associated With Sedentary Behaviour. HHS
Public Access. Physiol Behav. 2018;176(1):1570—
3. Available from: doi: 10.1038/s41395-018-0061-
47.

Badan Penelitian dan Pengembangan Kesehatan.
Riset Kesehatan Dasar. Menteri Kesehatan RI
2013;3:139-42

Supariasa IDN, et al. Penilaian Status Gizi. Edisi
Revisi. Jakarta: Penerbit Buku Kedokteran EGC
Depkes; 2013. 3 p.
Departemen Kesehatan. Status Gizi Dewasa.
http://www.depkes.go.id/resources/
download/general/Hasil%20Riskesd
as%202013.pdf. Diakses: 20 Mei 2020, 14.53

WIBI1.

Tremblay MS, Aubert S, Barnes JD, Saunders TJ,
Carson V, Latimer-Cheung AE, et al. Sedentary
Behavior  Research  Network  (SBRN) -
Terminology Consensus Project process and
outcome. Int J Behav Nutr Phys Act. 2017;14(1):1—
17. Available from: doi: 10.1186/s12966-017-
0525-8

Heydenreich J, Schutz Y, Melzer K, Kayser B.
Comparison of conventional and individualized 1-


https://dx.doi.org/10.15562/medicina.v49i2.128

Review of the Effect of Sedentary Behaviour and BMI on Cognitive Decline in Young Adults

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

MET values for expressing maximum aerobic
metabolic rate and habitual activity related energy
expenditure. Nutrients. 2019;11(2):1-16. Available
from: doi: 10.3390/nu11020458

Rosenberg DE, Norman GJ, Wagner N, Patrick K,
Calfas KJ, Sallis JF. Reliability and validity of the
sedentary behavior questionnaire (SBQ) for adults.
J Phys Act Heal. 2010;7(6):697—705. Available
from: doi: 1123/jpah.7.6.697

Buck C, Loyen A, Foraita R, Van Cauwenberg J, De
Craemer M, Donncha C Mac, et al. Factors
influencing sedentary behaviour: A system based
analysis using Bayesian networks  within
DEDIPAC. PLoS One. 2019;14(1):1-18. Available
from: doi: 10.1371/journal.pone.0211546

Bernaards CM, Hildebrandt VH, Hendriksen 1JM.
Correlates of sedentary time in different age groups:
results from a large cross sectional Dutch survey.
BMC Public Health [Internet]. 2016;16(1):1-12.
Available from: http://dx.doi.org/10.1186/s12889-
016-3769-3

Gonzalez K, Fuentes J, Marquez JL. Physical
inactivity, sedentary behavior and chronic diseases.
Korean J Fam Med. 2017;38(3):111-5. Available
from: doi: 10.4082/kjfm.2017.38.3.11

Heinonen I, Helajérvi H, Pahkala K, Heinonen OJ,
Hirvensalo M, Pilve K, et al. Sedentary behaviours
and obesity in adults: The cardiovascular risk in
young finns study. BMJ Open. 2013;3(6). Available
from: doi: 10.1136/bmjopen-2013-002901

Carter S, Hartman Y, Holder S, Thijssen DH,
Hopkins ~ ND.  Sedentary  behavior  and
cardiovascular disease risk: Mediating mechanisms.
Exerc Sport Sci Rev. 2017;45(2):80—-6. Available
from: doi: 10.1249/JES.0000000000000106

Prince SA, LeBlanc AG, Colley RC, Saunders TJ.
Measurement of sedentary behaviour in population
health surveys: A review and recommendations.
Peer]. 2017;2017(12):1-22. Available from: doi:
10.7717/peerj.4130

Pramadita AP, Wati AP, Muhartomo H, Kognitif F,
Romberg T. Hubungan Fungsi Kognitif Dengan
Gangguan Keseimbangan Postural Pada Lansia.
2019;8(2):626—41.

Abadi K, Wijayanti D, Gunawan EA, Rumawas
ME, Sutrisna B. Hipertensi dan Risiko Mild
Cognitive Impairment pada Pasien Usia Lanjut.
Kesmas Natl Public Heal J. 2013;8(3):115.
Available from: doi: 10.21109/kesmas.v8i3.354

Little M, Humphries S, Patel K, Dewey C. Factors
associated with BMI, underweight, overweight, and

[25]

[26]

[27]

[29]

[31]

935

obesity among adults in a population of rural south
India: A crosssectional study. BMC Obes [Internet].
2016;3(1):1-13. Available from:
http://dx.doi.org/10.1186/s40608-016-0091-7

Anindhita T, Wiratman W. Buku Ajar Neurologi.
Edisi ke-1. Tangerang: Penerbit Kedokteran
Indonesia; 2017. 158 — 174 p.

Harry Sundariyati IGA, Ratep N, Westa W.
Gambaran faktor-faktor yang mempengaruhi status
kognitif pada lansia di wilayah kerja puskesmas
kubu II, Januari-Februari 2014. E-Jurnal Med
Udayana; vol 4 no 1 (2015)e-jurnal Med udayana
[Internet]. 2015; Available from:
https://ojs.unud.ac.id/index.php/eum/article/view/1
2634

Espeland MA, Bryan RN, Goveas JS, Robinson JG,
Siddiqui MS, Liu S, et al. Influence of type 2
diabetes on brain volumes and changes in brain
volumes: Results from the Women’s Health
Initiative Magnetic Resonance Imaging Studies.
Diabetes Care. 2013;36(1):90-7. Available from:
doi: 10.2337/dc12-0555

Iadecola C, Yaffe K, Biller J, Bratzke LC, Faraci
FM, Gorelick PB, et al. Impact of Hypertension on
Cognitive Function: A Scientific Statement from
the American Heart Association. Hypertension.
2016;68(6):e67-94.  Available  from:  doi:
10.1161/HYP.0000000000000053

Bherer L, Erickson KI, Liu-Ambrose T. A Review
of the Effects of Physical Activity and Exercise on
Cognitive and Brain Functions in Older Adults.
Rosengren K, editor. J Aging Res [Internet].
2013;2013:657508. Available from:
https://doi.org/10.1155/2013/657508

Chen Y, Liang Y, Zhang W, Crawford JC, Sakel
KL, Dong XQ. Perceived Stress and Cognitive
Decline in Chinese-American Older Adults. ] Am
Geriatr Soc. 2019;67:S519-24. Available from: doi:
10.1111/jgs.15606

Mclnnes K, Friesen CL, MacKenzie DE, Westwood
DA, Boe SG. Mild Traumatic Brain Injury (mTBI)
and chronic cognitive impairment: A scoping
review. PLoS One [Internet]. 2017 Apr
11;12(4):e0174847—-e0174847. Available from:
https://pubmed.ncbi.nlm.nih.gov/28399158

Abu-Hegazy M, El-Hadaad HA. Neurocognitive
Effects of Primary Brain Tumors. Neurooncology -
Newer Dev. 2016;10:242. Available from: doi:
10.5772/62924

Hadi I, Rosyanti L. Mild Cognitive Impairment
(MCI) pada Aspek Kognitif dan Tingkat


http://dx.doi.org/10.1186/s12889-016-3769-3
http://dx.doi.org/10.1186/s12889-016-3769-3
http://dx.doi.org/10.1186/s40608-016-0091-7
https://ojs.unud.ac.id/index.php/eum/article/view/12634
https://ojs.unud.ac.id/index.php/eum/article/view/12634
https://doi.org/10.1155/2013/657508
https://pubmed.ncbi.nlm.nih.gov/28399158

936

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

Kemandirian Lansia dengan Mini-Mental State
Examination (MMSE) Sebagai bagian dari
penilaian Penuaan , diperkirakan prevalensi
gangguan kognitif tanpa demensia sekitar 22 %
dengan usia 71. 2019;11(1):52-5

Rambe AS, Fitri FI. Correlation between the
Montreal ~ Cognitive  Assessment-Indonesian
Version (Moca-INA) and the Mini-Mental State
Examination (MMSE) in Elderly. Open access
Maced J Med Sci [Internet]. 2017 Nov 25;5(7):915—
9. Available from: doi: 10.3889/0amjms.2017.202

Nobrega MF. Patterns of sedentary behavior,
physical activity and cognitive outcomes in
university young adults: Relationships with
academic achievement and working memory
capacity. Universitat De Vic. 2017:33 — 50

Boucard GK, Albinet CT, Bugaiska A, Bouquet
CA, Clarys D, Audiffren M. Impact of physical
activity on executive functions in aging: A selective
effect on inhibition among old adults. J Sport Exerc
Psychol. 2012;34(6):808-27. doi:
10.1123/jsep.34.6.808

Chauhan S, Shah S, Shah S. Impact of body mass
index on cognitive function among young adults.
Physiother - J Indian Assoc Physiother 2019;13:43-
7. doi: 10.1186/512966-017-0525-8

Cook RL, O’Dwyer NJ, Donges CE, Parker HM,
Cheng HL, Steinbeck KS, et al. Relationship
between Obesity and Cognitive Function in Young
Women: The Food, Mood and Mind Study. J Obes.
2017;2017:6. Available from: doi:
10.1155/2017/5923862

Lee JKW, Koh ACH, Koh XTS, et al. Neck cooling
and cognitive performance following exercise-
induced hyperthermia. Eur J Appl Physiol.
2014;114:375-84. https://doi.org/10.1007/s00421-
013-2774-9

Hoang TD, Reis J, Zhu N, et al. Effect of early adult
patterns of physical activity and television viewing
on midlife cognitive function. JAMA Psychiatry.
2016;73(1):73-9.

Loprinzi PD. Sedentary behavior and medical

[43]

[44]

[45]

[46]
[47]

[48]

[49]

A. Putri and Y. Imran

multimorbidity. ~ Physiol =~ Behav  [Internet].
2015;151:395-7.

http://dx.doi.org/10.1016/].physbeh.2015.08.016

Edwards MK, Loprinzi PD. Effects of a Sedentary
Intervention on Cognitive Function. Am J Heal
Promot. 2018;32(3):595-605.

Gligoroska J, Manchevska S. The Effect of Physical
Activity on Cognition - Physiological Mechanisms.
Mater Socio Medica. 2012;24(3):198.

Huang T, Chen Z, Shen L, Fan X, Wang K.
Associations of cognitive function with BMI, body
fat mass and visceral fat in young adulthood. Med.
2019;55(6).

Adriani D, Imran Y, Mawi M et al. Effect of Brain
Gym ® exercises on cognitive function and brain-
derived neurotrophic factor plasma level in elderly:
a randomized controlled trial, Universa Medicina
2020; 39(1): 34-41. DOI:
http://dx.doi.org/10.18051/UnivMed.2020.v39.34-
41

Imran Y, Adriani D, Amani P et al.. Association
Between Brain Gym And Cognitive Function In
Postmenopausal Women, International journal of
scintific & technology research, 2020:9(3), p1405-
8

O’Brien PD, Hinder LM, Callaghan BC, Feldman
EL. Neurological consequences of obesity. Lancet

Neurol. 2017;16(6):465-77.

Mathieu P, Lemieux I, Després JP. Obesity,
inflammation, and cardiovascular risk. Clin
Pharmacol Ther. 2010;87(4):407-16.

Hillman JB, Dorn LD, Huang B. Association of
anxiety and depressive symptoms and adiposity
among adolescent females, using dual energy X-ray
absorptiometry. Clin Pediatr (Phila).
2010;49(7):671-7.

Bove RM, Gerweck AV, Mancyso SM, et al.
Association between adiposity and cognitive
function in young men: hormonal mechanisms.
HHS publis Access Journal. 2016;24(4):954-61.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License (http://
creativecommons.org/licenses/by-nc/4.0/), which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons
license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter’s Creative Commons license, unless indicated otherwise
in a credit line to the material. If material is not included in the chapter’s Creative Commons license and your intended use is not permitted
by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder.


https://doi.org/10.1007/s00421-013-2774-9
https://doi.org/10.1007/s00421-013-2774-9
http://dx.doi.org/10.1016/j.physbeh.2015.08.016
http://dx.doi.org/10.18051/UnivMed.2020.v39.34-41
http://dx.doi.org/10.18051/UnivMed.2020.v39.34-41
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

	157
	2.1. Sedentary Behaviour
	2.2. Body Mass Index
	2.3. Cognitive Function
	2.4. Relationship between Sedentary Behaviour and Cognitive Function
	2.5. Relationship between BMI and Cognitive Function
	3.1. Sedentary Behaviour and Cognitive Function
	3.2. BMI and Cognitive Function
	3.3. Sedentary Behaviour, BMI and Cognitive Function


