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ABSTRACT

The aging process is often accompanied by a non-specific condition of chronic inflammation. The
elevated levels of various inflammatory biomarkers in the bloodstream, including TNF- a. Some
studies showed that TNF-a levels in older adults significantly decreased after aerobic exercise. This
literature review evaluates the aerobic exercise efficacy on TNF-a in older adults. The literature
review will analyze the effect of aerobic exercise on TNF-a levels found in older adult patients.
Google Scholar, ResearchGate, and Mendeley were used as the search engine. The keywords were
aerobic exercise, TNF-a & older adults. We analyzed seven articles in total. A significant effect of
aerobic exercise on inflammatory markers was proved by TNF-a improvement. The change in TNF-a
level was varied and analyzed with other clinical progress such as cardiovascular, endocrine, and
other research parameters. Aerobic exercise can be an alternative way to reduce the inflammatory
process in older adult patients.
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INTRODUCTION

Based on World Health Organization (WHO) data, all countries must guarantee that their health and
social systems are ready to profit from demographic shifts. The population of older adults is larger
than it was previously. According to the United Nations, an older person is as a person who is over 60
years of age.! Between 2015 and 2050, the worldwide population over 60 will nearly be doubled,
rising from 12% to 22%.% According to data from the Central Bureau of Statistics Indonesian National
Socio-Economic Survey for March 2022, 10.48 percent of the population is aged, with an older adults
dependence ratio of 16.09. This means that for every aged person, around 6 people of productive age
(15-59 years) provide support. Women outnumber men (51.81 percent versus 48.19 percent), and
there are more older adults in cities than in rural regions (56.05 percent versus 43.95 percent). 65.56
percent of the older adults are classed as young (60-69 years), 26.76 percent as medium (70-79 years),
and 7.69 percent as old (80 years and above).®

Immunosenescence is linked to aging. The aging process is often accompanied by a non-
specific condition of chronic inflammation, which is indicated by elevated levels of various
inflammatory biomarkers in the bloodstream, such as CRP, IL-18, TNF-a, and IL-6. Research has
consistently revealed that activated immune function and inflammation are among the top pathways
up-regulated with aging, as reported in various studies.*

Irrespective of age, chronic inflammation, commonly known as “inflamm-aging,"
significantly contributes to developing and advancing various chronic ailments, including obesity,
cardiovascular diseases, and neurodegenerative disorders. Furthermore, it influences their progression
and complications.*® Exercise should be increased to prevent aging complications.”® Some studies
showed that TNF-a levels significantly decreased after aerobic exercise.'’ Reducing chronic
inflammation in aging thus will reduce age-related morbidity and mortality. The previous publication
about aerobic exercise efficacy to decrease elderly TNF- o should be reviewed. So, this study aimed
to explore the effects of aerobic exercise on TNF- a in older adults.

METHODS



E-ISSN: 2654-9182

Sport and Fitness Journal
Volume 12, No.1, January 2024: 9-14

This literature review was conducted using Google Scholar, ResearchGate, Science Direct, and
PubMed. Journals and preliminary research papers are also used in the literature review process with
the keywords "Aerobic Exercise, TNF-a, and Older Adult"

Aerobic exercise efficacy on TNF-a in older adults (age > 60 years old) with or without
specific conditions are explored with the keywords as the inclusion criteria. The literature search
yielded 28.900 articles. There were seven trusted articles which sample were older adult age in
accordance with the inclusion criteria of literature publication years 2013-2023. Indonesian or English
was used. Non-full-text literature is excluded.

RESULTS

Seven studies found that aerobic exercise reduced TNF- a in older persons. Aerobic exercise was
scheduled for one to eight months. The number of participants ranged between 36 and 80, with an
average age of 65 years.

Table 1. The effect of aerobic exercise on TNF- a in older persons.

No Author Participants Grouping and Duration (Weeks/ Result &
Condition Intervention months) & conclusion
Freguency
1 Wanderley, 50 older adults Aerobic training (n=20) 8 months Reduce hs-CRP
2013.* aged >60 years Vs resistance training and resting

old

(n=11) vs control group
(n=19)

Three times per
week

systolic and
diastolic blood

pressure
50 minutes for each (_9'2i9'§% and
session —8.5+9.6%)

2 Kader etal., 60 older Group A, n=30 6 months TNF-o, IL-6, and
2018." sedentary people  (supervised aerobic CRP levels

aged 61-67 years  exercise intervention Three times per decreased.

old group) vs Group B, n=30  \yeek
(resistance exercise IL-10 increase
group)

3 Dos Anjos 43 women aged 70 days No significant
etal., 65 years or different level of
2016." older, with 3 x 10 weekly inflammatory

Diabetic S sessions which were  markers such as
Mellitus type 2 AEI'Ob-IC tram":]g program, five minutes of soluble tumor
grouping consists of pre- ; o f
N . g Warmlng up and 40 necrosis factor
intervention vs post X 1 and 2
intervention minutes of core receptors 1 and 2,
: exercise and interleukins 6
and 10.

4 Windsor, 30 older adults Lower fit group (n=16) vs 30 days No changes in

2018 aged 60 to 86 higher fit group (n=14) TNF-a level

Three trial visits
spaced by 3-10
days, each with 90

minutes of
recuperation
5 Kader etal., 40 Alzheimer Treadmill aerobic Two months Serum IL-6 and
2016.° patients who exercise group (n=20) vs TNF-a
were 65-75 years  control group (no Three significantly
old intervention, n=20) sessions/week for 2 decreased

months
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6 Kader etal., 80 older adults Group A, n=40 6 months The mean value of
2019 aged 61-66 years  (supervised aerobic inflammatory

old exercise intervention Three times per markers (TNF-a,
group) vs Group B, n=40  \yeek for six months  IL-6, ICAM-1,
(resistance exercise VCAM-1, E-
group) either walking or sglet_:t!n) were
running significantly
decreased, except
for IL-10
7 Kader etal., 50 older adults Group A, n=25 6 months The mean values
2019. aged 61-67 years  (supervised aerobic of TNF- o and IL-
old with sleep exercise intervention 40 min aerobic 6 decreased
difficulty group) vs Group B, n=25  ggssion significantly and
(control group) the mean value of

IL-10 significantly
increased in group
A, the differences
were significant
compared to
control group.

3 times every week
for 6 months

DISCUSSION

This evaluation comprised seven articles. Aging is the leading cause of cardiovascular disease, with
higher levels of pro-inflammatory mediators and endothelial dysfunction. Aerobic exercise training
may be beneficial.® The performance of exercise has a direct impact on the cellular immune system,
whereby the adrenergic signalling during exercise can mobilise cytotoxic immune cells into
circulation.'® Furthermore, combined exercise has a substantial influence on muscular strength, lipid
and apolipoprotein profile, and inflammatory status, all of which revert to baseline values following
aerobic exercise intervention.”

Kader, 2018 studied sixty sedentary Saudi older adults participated in the exercise
intervention (aerobic exercise or resistance exercise randomly) for 6 months, and the study found that
both aerobic and resistance exercise can decrease TNF- a, IL-6, and CRP levels, and increase 1L-10
levels, but Kader stated that aerobic exercise training is more appropriate to modify the inflammatory
markers among the older adults. **

In 2017, Hasegawa demonstrated that endothelial dysfunction increases arterial stiffness with
aging. According to a 2019 Kader research, aerobic exercise reduces ICAM-1, VCAM-1, and E-
selectin more effectively than resistance training. Aging is associated with an increase in
cardiovascular risks and endothelial dysfunction. Furthermore, aging promotes fat accumulation and
causes an increase in arterial stiffness. The process is based on the production of proinflammatory
adipokines such as tumor necrosis factor- a (TNF- o), interleukin-6 (IL-6), leptin, and adiponectin by
adipose tissues. An increase in the size and quantity of adipocytes causes the level of proinflammatory
mediators to rise, accelerating the course of arterial stiffness.?

Dos Anjos discovered no difference in inflammatory markers levels, such as soluble tumor
necrosis factor receptors 1 and 2, and interleukins 6 and 10 from older people who finished the
aerobic training."> The impact of 10 weeks of aerobic training exercise on the inflammatory markers
of 43 diabetic women was studied in this study. The individuals were assigned at random to
participate in aerobic exercise three times per week for ten weeks, and the results revealed that aerobic
exercise was ineffective in lowering the levels of inflammatory markers. It might be due to the study's
brief intervention time.*®

Windsor observed no significant variations in TNF-a status between consistently moderate
interval and high-intensity interval exercise in older persons with higher and lower levels of
cardiorespiratory fitness. * These findings complement Estrela et al.'s prior work in older persons,
possibly because the cytokine response to exercise is reduced in older adults.?

Some research, on the other hand, discovered beneficial alterations in TNF- a. According to
the findings of Zheng et al.'s study, aerobic exercise significantly lowered inflammatory markers such
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as TNF- a, C-reactive protein (CRP), and Interleukin-6 (IL-6). * Furthermore, Kader et al. concur that
aerobic exercise training can reduce TNF- and IL-6 levels while increasing IL-10 levels in fifty
healthy 61-year-old men and women who have difficulties falling asleep. ™

Zhao et al. found that aerobic exercise, resistance exercise, and HIIT can increase
inflammation in older persons while decreasing levels of pro-inflammatory cytokines IL-6, TNF- q,
and CRP. Adrenergic signaling is responsible for the release of cytotoxic immune cells during aerobic
exercise."” Aerobic exercise can improve chronic inflammatory levels in older adults, downregulate
systemic inflammation, and reduce 10-year cardiovascular risk. Aerobic and resistance training
together had the greatest impact on reducing tumor necrosis factor-a level in obesity.?*?

The 40 minutes of moderate to vigorous intensity aerobic activity, 3 or 4 times a week, is
recommended to reduce cardiovascular risk by reducing SBP, HDL-C, and inflammatory biomarkers
in post-menopausal women. Aerobic and resistance training together had the greatest impact on
reducing tumor necrosis factor-a level in obesity. Three mechanisms of aerobic exercise training as an
anti-inflammatory factor are reduction in the release of adipocytokines, reduction in circulating levels
of pro-inflammatory, and increase in circulating levels of T cells.?*?" 2 Aerobic and resistance training
are effective interventions in decreasing chronic inflammation, but high running can cause negative
effects such as acute inflammation.** %

The present investigation is subject to multiple limitations. Regarding the specificity of
intervention, it may not be possible to effectively implement blinding procedures for participants and
exercise trainers in the context of aerobic exercise intervention. As a result, the occurrence of
performance bias cannot be ruled out. Measurement bias could potentially arise from variations in the
methods and equipment employed for TNF-alpha measurement. If the result showed no differences or
increased, the hypothesis is the intensity or duration of aerobic exercise intervention was still various
in several previous study

CONCLUSION
Aerobic exercise has significantly decreased the levels of TNF- a in older adults. Further studies are
needed to compare cytokine responses to exercise in younger, middle age and older adults.
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