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Abstract

Background: Increasing age is a contributing factor for increasif@nimatory status. Increased levels of
proinflammatory cytokines are associated with decreased physicgiofu and increased risk of various diseases. Tumor
necrosis factor-alpha (TN&) is a pro-inflammatory cytokine that plays a role in the aging processagrdrelated
diseases. The Otago exercise program is a fall prevention program &dehyg, effectively increasing muscle strength,
balance, and physical performance in the elderly.

Objective: To evaluate the effect of the Otago exercise program for & waederunTNF-a levels in elderly women in
nursing homes.

Method: This study was conducted from October to December 2020. Twentydsistyalvomen living h hursing homes
at Surabaya were recruited and randomized into the control and treatmers. grbeptreatment group performed the
Otago exercise program for 8 weeksldime control group received no intervention. Peripheral blaodptes for serum
TNF-a were collected in two days pre-training and two days postitigain

Result: Within-group comparison in intervention and congr@up; and between group comparison of sefiud-a
levels, showed no significant difference (p = 0,407, p = 0,44 p = 0,524, respectively).

Conclusion: The Otago exercise program for 8 weeks showedgnificgint effect on serum TNé&-levels in elderly
women.

Keywords Otago exercise program; Elderly; Women; serum TNE&vels; Indonesia

1. Introduction

Increasing age is a contributing factor to the increase in inflammatory status in the elderlyvahere
an increase in the levels of interleukin (IL)-6, IL-18, IL-1 receptor antagonist, diivegrotein (CRP), and
tumor necrosis factor-alpha (TNJ-which continued to increase with age. Studies have consistently shown
that high levels of inflammatory markers are associated with decreased physical function anedimisicas
various diseases, loss of skeletal muscle mass and function, while physical activitpciatesswith
increased levels of systemic inflammation in the elderly. Inflammation is a strong predictor of disability and
death in the elderly even in the absence of clinical disease (Nicklas and Brinkley, 2009).
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Tumor necrosis factor-alpha is a biological marker that can be detected in plasma othasram,
important role in the regulation of inflammation, and played an important role in the aging process and age-
related diseases. TNEexpression significantly increased in the elderly group compared to the middle age
group. High levels of TNFe is associated with mortality, dementia, Alzheimer's, atherosclerosis, loss of
muscle and bone mass to frailty in the elderly that cause functional disability, therefore i¥ NMFgood
biological marker of aging (Calvo et al., 2010).

The Otago exercise program is a fall prevention program for the elderly. ddyaupr consists of 17
exercises, 5 strengthening exercises, and 12 balance exercises with progresstensity or balance
challenge(Campbell and Robertson., 2003; Shubert et al., 2018). Regular physical exercise can improve
chronic inflammatory conditions in the elderly. Regular physical exercise with moderate intensity such as
walking, cycling, weight training is beneficial in reducing the risk of death, strokdipeascular disease, and
type 2 diabetes mellitus, as well as reducing the risk of sarcopenia, dementia, depression, physical
dependence, and improved physical function in the elderly, improved chronic inflammation condition an
prevent diseases associated with chranflammation in the elderly (Petersen et al., 2005; Allen, 2017).
Weight or strengthening exercises in the elderly have been shown to significantly redacé&SErut levels
(Sabbagh et al., 2015; Santiago et al., 2018).

2. Material and Method

This research was conducted at nursing homes in Surabaya, Indonesia in ©&iebember 2020
with a pre and post-test randomized control group design. The study aimed to evaluate theaeffBeveék
Otago exercise program on serum Tillevels in elderly women in a nursing home. Research subjects were
selected by cluster random sampling method. Twenty-six elderly women subjects who met the inclusion
criteria and were not included in the exclusion criteria were divided into the intervgntap and the
control group, thirteen subjects in each grolipe participants inclusion criteria were: (1) an elderly woman,
age 60 years old or more; (2ying in nursing home at Surabaya) éble to ambulate independently without
assistive devices; (4) hemodynamically stable; (5) having sufficient vision and hearing capamiticifpate
in the exercise (6) signing the consent form to be the subject of the study. Exclusida weter (1) the
subject had participatlin regular strengthening exercises with weights in 1 month before; (2) fractured lowe
limbs that interfered with ambulation functiqi3) have moderate to severe cognitive disturbance; (4) suffered
from vertigo. Parameters assessed were serum levels ofi.TBIbed samples were taken 2 days before and
2 days after treatment. The treatment group performed the Otago exercise pwdameéksconsisting of
5 types of strengthening exercises, 12 balance exercises, with a frequency of 3 timeskpevith a total
training time of +30 minutes. Control group subjects received education about a health [ffiestye 1).

Statistical test was us&PSS23.0 with a significance level of p <0.05, parametric statistical test if
the data was normally distributed and non-parametric if the data was not normally distributed.if@pmpar
TNF-a serum levels before and after treatment in each group (control and intervention)t-festeatata was
used to identify the variables with normal distribution, or the Wilcoxon Signed-Rank test was used to
compare non normally distributed variabl€omparing the difference pre and post serum TNEvels
between the intervention and control groups, the unpaired t-test was used if the data were nornhaitgdlistr
or the Mann-Whitney test was used if the data were not normally distributed.

Ethical eligibility has been obtained from the Ethics Commission for basic science/cliszalate
at the Faculty of Medicine, Airlangga University, Surabaya, 241/EC/KEPK/FKUA/2020 dated October 1,
2020.
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Figure 1. Flow diagram

3. Result

Demographic characteristidaclude age, body weight, body heighbdy mass index, and TNk-
level. The homogeneity test showed that the demographic characteristics between the two groups were
homogeneous (p-value >0.05) (Table 1). In the intervention group, the mean serummévdFbefore being
given Otago exercise was 2.43+0.78 pg/ml, and the mean after being given interventionefeks8was
2.58+0.66 pg/dl (p=0.407) and in the group control, the mean initial serunuT&le! was 2.42+0.82 pg/ml,
and the mean serum TN#Flevel at the final evaluation was 2.72+0.62 pg/ml. (p=0.112) Based on the paired t
statistical test, there were no significant differences in serumd NFels before and after the intervention in
the treatment group and the control group (p>0.05) (Table 2). The mean delta of S8¥n levels in the
treatment group was 0.14+0.60 pg/ml and 0.29+0.62 pg/ml in the control group. Babedunpaired t-test
there was no significant difference in the mean delta of serum &N#vels between the two groups after 8
weeks of treatment (p = 0.524) (Table 3).
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Table 1 Demographic characteristic of subjects

Characteristics Intervention Group  p-value  Control Group  p-value p-value
(n=13) (normality) (n=13) (normality) (homogeneity’

Age (years) 74,31+ 6.21 0,347 75,31 +9,01 0,557 0.745
Body weight (kg) 45,72 + 9,04 0,538 49,33+9,04 0,598 0.365
Body height (cm) 148,85 + 5,91 0,219 146,92 +7,78 0,417 0.485
Body Mass Index 20,56 + 3,33 0628  22,62+335 0,802 0.130
(kg/m)

TNF-o serum (pg/ml) 2,43+0,78 0,269 2,42+ 0,82 0,169 0,968

Tabe 2. TNF« serum levels change in intervention and control group

Intervention Group (n=13) Control group (n=13)

Before After p-value Before After p-value
TNF-a (pg/ml) 2,43+0,78 2,58+0,66 0,407 2,42+0,82  2,72+0,62 0,112

Table 3. Comparison of TNé&serum levels change after 8 weeks

Intervention Group (n=13) Control group (n=13) p-value

A TNF- (pg/ml) 0,14+0,60 0,29+0,62 0,524

4. Discussion

The results of this study showed that there was no difference in serunuTéUels in the treatment
group after giving the Otago exercise program for 8 weeks or in the control group after 8 weeks of
observation. In line with this study, Salamat, et al (2016) reported that there was ficasigdifference in
TNF-a levels between the group given endurance, strengthening, combined strengthening with endurance
training and the control group after 8 weeks of exercise in overweight male subjects, ancgshetendency
to increased TNFrlevels. In contrast to the results of this study, Tomeleri, et al (2016) reportedwhesskd
of upper and lower extremity strengthening exercises in elderly women caused a significzagedectlL -6,
TNF-a, and CRP levels. Strengthening exercise causes a decrease in cytokine lanitiating skeletal
muscle to produce anti-inflammatory myokines which are antagonists of pro-inflammatory cytokines, thereby
causing an improvement in anti-inflammatory conditions. Santiago et al (2018), reported ¢hefeffger
and lower extremity strengthening exercises for 8 weeks in elderly women significantlydrésheds of IL-
6, TNF-a, TNF-a gene expression, and CRP. This condition is caused by modulation of the immune system
and anti-inflammatory effects, where strengthening exercises caused the release d<;yeskiecially IL6
which acted as a TNF:antagonist during exercise.

The possibility that there is no decrease in serum TiNRevels after giving the Otago exercise

program for 8 weeks due to the exercise that only involved the lower limb muscles with an ekeatisa
of only about 30-45 minutes per session including strengthening and balance exercisesh RgSeaneleri
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et al (2016) and Santiago et al (2018), resulted in improvements in d INfvels doing upper and lower
extremity strengthening exercises with a strengthening exercise time of 45-50 minutesiper Skeletal
muscle contraction produced and released several cytokines (myokine), especially IL#&sirigcemnti-
inflammatory cytokines, cause a decrease in Tiffeduction (Petersen, 2005; Nicklas and Brinkley, 2009).
Strengthening exercises thiivolved the muscles of the upper and lower limbs involved more muscle
contraction, resulting in a better inflammatory repair response. The difference in tlamndlygaration of the
exercise given can be a factor that does not get changes i TeVElsin this study.

Miguelez et al (2015) conducted a study on the effect of 8 weeks of exercise with whole-body
vibration on TNF-u levels, which resulted in a significant decrease in TiNEvels in the intervention group
but not in the control group. The evdioa of TNF-a levels was carried out 5 days after the intervention, in
contrast to this study the evaluation of TiHevels was carried out 2 days after the intervention. The
different timing of the TNF-o examination after the intervention may befaator that influenced the
differences in the findings of ihistudy. Allen et al (2015) stated that a time of 1.5 to 24 hours after exercise
caused an initial pro-inflammatory response which was then followed by an anti-inflammatory response to
muscle regneation at 24 to 72 hours after exercise. The interval of 2 days after exe@yseot be enough
time able to see a decrease in Thlfevels in elderly subjects due to a decrease in the immune system
response in the elderly.

A systematic review by Moairo et al (2018) regarding the effect of exercise on the inflammatory
profile in the elderly suggested that various processes affect the production ofaT(dkercise, diet,
smoking, aging). A short intervention period may not be sufficient to detectesiangiological markers in
the elderly, and a lorg intervention period may not show changes in inflammatory marker levels due to the
susceptibility of the elderly to uncontrollable environmental factors (acute infections and rheumatics)Xdisease
that can affect cytokine levels, then the different types of exercise given hadndiéffeets on the levels of
inflammatory markers. High TNFe levels at baseline showed a decrease after exercise but low TNF- o levels
at baseline did not show significant changes (Monteiro et al, 2018). High concentration wheleviEk>
3.20 pg/ml (Visser et al, 2002). The concentration of Tik this study which was still in the normal range
could be another factor that caused no decrease inaTlbifels after the intergrtion.

5. Conclusion

There was no decrease in TNFlevels in elderly womesubject after performed eiglweeks Otago
exercise program neither in the control group. There was a tendency to indrBi&sederum levels in both
groups, but the increase TMNF-o serum levels in the group that perfothe Otago exercise program was
lower than the control group.
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