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ABSTRACT

Context: It is a pilot study to test the feasibility and the effect of a new program, namely SPIRIT, which is a comprehensive physical and mental activity to

enhance the quality of life of elderly people in nursing homes.

Aims: To determine the effect of a comprehensive program on reducing anxiety.

Methods: The design was a quasi-experiment one group pre-test-post-test. A comprehensive program consisted of elderly gymnastics, pedaling a
stationary bicycle, walking, muscle strength training, flexibility, balance, breathing relaxation, and gratitude, which were carried out three times a week
for four weeks. Seven elderly who were able to do activities independently and met the criteria were willing to become participants. The results measured
included the presence or absence of side effects, mean attendance, dropout rates, and anxiety scores.

Results: No unexpected events occurred during the intervention. Average attendance was 86%. The mean anxiety score at baseline was 14 +5.13 and 11
+3.55 at the follow-up. There was a significant decrease in anxiety with p<0.01. SPIRIT program effectively was able to reduce anxiety and deserved to be

used for further research.

Conclusion: The SPIRIT program effectively was able to reduce anxiety and deserved to be used for further research.

Keywords: comprehensive program; feasibility; nursing home; pilot study.

INTRODUCTION

Mental health disorders can occur at any age. In
the elderly, the possibility is greater due to stress,
decreased  ability, social problems, and
experiencing chronic diseases (Aydin et al., 2020).
During the COVID-19 pandemic, mental health
disorders in the elderly are increasing (De Pue et
al., 2021; Suriastini et al., 2021).

Anxiety is one of the most common mental
health disorders in the elderly, both those who live
in nursing homes and outside nursing homes
(Hess, 2012; Varma, 2012). Moreover, it is a public
health problem and a serious problem for the
elderly (Park and Uniitzer, 2020). The results of a
systematic review show the prevalence of anxiety
reaches 20% (Nie et al., 2019).

Anxiety has an impact on decreasing daily life
activities such as  sleep  disturbances,
concentration, social relationships, and work
(Adwas et al., 2019). It is an early stage of mental
health disorders, which can develop into
depression. Therefore, more serious treatment is

needed (Bryant et al.,, 2013). Unfortunately, the
elderly is sometimes reluctant to submit

complaints of anxiety due to poor social relations
and financial issues (WHO, 2017).

Anxiety management can be done through
pharmacology therapy, non-pharmacology, or a
combination of both (Adwas et al., 2019). Sleeping
drugs, antidepressants, anxiolytics, beta-blockers,
and anti-inflammatories can reduce stress. On the
other hand, it causes disturbances in other organ
systems, causing side effects (McEwen, 2008).
Pharmacological therapy is used if there are
psychotic disorders that endanger the safety of the
elderly (Puentes et al., 2010).

A systematic literature review on non-
pharmacological interventions found that the
most often done interventions to overcome anxiety
in the elderly in nursing homes is by applying
music therapy and physical activity (Brown
Wilson et al., 2019). Planned exercise actions,
structured according to expert recommendations,
both in the form of one type or a combination of
both and without side effects, are highly
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recommended to reduce anxiety and depression
disorders (Saeed et al., 2019). However, in a meta-
analysis report, research results show no effect of
physical exercise on anxiety (Conn, 2010). For this
reason, research on exercise on anxiety still needs
to be further done.

Experts recommend that the elderly can be
encouraged to do regular physical activity per
week, between 150-300 minutes of moderate-
intensity aerobic activity, between 75-150 minutes
of high-intensity aerobic activity, or an equivalent
combination of moderate-intensity —muscle-
strengthening exercise involving the main muscles
for two or more days a week. It can be balance and
strength training of moderate or vigorous
intensity for at least three days a week (de Souto
Barreto et al., 2016, WHO, 2020). Another
recommendation states that physical activity
should be combined with meditation and
relaxation. Thus, it can improve physical and
mental health, especially during the COVID-19
pandemic (Polero et al., 2021).

The SPIRIT program, designed by researchers,
is a comprehensive program that contains physical
activity, relaxation, and gratitude therapy.
Gratitude is an intervention that involves being
aware of the gifts received while living in this
small and large world (Wood et al., 2010).

Sports experts and psychologists from Sebelas
Maret University, Surakarta, had approved this
program. However, it is necessary to conduct a
pilot study for the program to determine its
feasibility, especially regarding the presence or
absence of side effects, average participant
attendance, dropout rates, and program effects.

METHODOLOGY

Ethical statement

The researcher complied with the ethical principles
of research as stated in the Declaration of Helsinki
(World Medical Association, 2013) and received an
ethical certificate from the Research Ethics Committee of
the Faculty of Medicine, Sebelas Maret University,
Surakarta number 88 /UN27.06.6.1/KEP/EC/2021. This
pilot study was part of a comprehensive program to
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enhance the quality of life of elderly people in nursing
homes.

Study design

This was a pilot study to assess the feasibility of a
comprehensive program called SPIRIT. The research
design used a quasi-experimental, one-group pre-test
post-test carried out in July 2022.

Population and sample

The researchers involved two caregivers to select
participants from a nursing home in Surakarta,
Indonesia who met the inclusion criteria. They were
aged around 60 years, could communicate well, were
willing to undergo intervention, lived in a nursing home
for at least three months, and had a Katz index score of
activity daily living index A (bathing, dressing, toileting,
transferring, continence, and feeding) (Shelkey and
Wallace, 1999).

Exclusion criteria included having a chronic disease
that causes the elderly to be unable to participate in the
SPIRIT program, visual and hearing impairment, blood
pressure >180/100 mmHg (Ghadieh and Saab, 2015),
and oxygen saturation <95%. Participants who met the
criteria were offered to join this pilot study. A total of
seven participants were willing to join.

Intervention

A comprehensive program called SPIRIT, which
consisted of various aerobic exercises, including elderly
gymnastics, pedaling a stationary bicycle, and walking,
combined with muscle strength, flexibility, balance,
breathing relaxation, and gratitude, was performed
three times, a week in the morning, for 60 minutes. The
pilot study was carried out for four weeks. During the
intervention, participants were accompanied by
instructors, two students from the sports study
program, and a caregiver coordinator at each nursing
home.

Measured variable

In this study, anxiety was measured by the Beck
Anxiety Inventory (BAI) questionnaire (Beck et al.,
1988). Participants filled out the questionnaire
themselves. If they had difficulty, the researcher or their
caregiver who had been trained, would assist them. The
higher the score, the higher the anxiety felt.

A systematic review of anxiety measuring
instruments concluded that BAI can be used to detect
anxiety in the elderly. It was a valid anxiety
measurement tool for the elderly (Therrien and
Hunsley, 2012).
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The researcher used a participant monitoring sheet
and attendance list in order to evaluate the participant's
condition.

Statistical methods

The normality test was first performed using
Saphiro-Wilk. The data was normally distributed
(p>0.05). A t-paired test was conducted to determine a
significant difference between pre (baseline) and post-
intervention (follow-up).

RESULTS AND DISCUSSION

Characteristics of participants

The participants were between 62 and 69 years old,
with an average age of around 65.71 + 2.5. Most older
people were married and had low education.
Comparison of the sex of the subjects was almost the
same. There was no missing data in this study. The
characteristics of participants are displayed in Table 1.

Table 1. Characteristics of participants.

Characteristics Result
Average age 65.71+2.5
Gender

Male

Female 4

Marital status

Married 6

Unmarried 1
Education

Basic 5

Medium 2

High 0

The average percentage of attendance

Researchers involved caregivers in monitoring the
participants' condition using participant monitoring
sheets and attendance lists. Until the end of the
intervention, none of the participants had any injuries
(Table 2). The average attendance of participants was
high (86%).

Anxiety score

Anxiety scores at baseline were ranged between 6 to
21 and 6 to 16 at follow-up. The mean anxiety score at
baseline was 14 £5.13 and 11 + 3.55 at the follow-up. The
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p<0.001. It showed that the SPIRIT program was able to
reduce the mean anxiety score significantly (Table 3).

Table 2. The average percentage of attendance.

Week Attendance
[ 100 %

I 75%

1] 85%

\% 85%

Mean 86%

Table 3. The results of the average anxiety score.

Baseline Follow up
p-value
(mean +SD) (mean +SD)
7 144513 11+3.55 0.00

SD: standard deviation.

DISCUSSION

Anxiety is one of the most common mental health
disorders in the elderly living in nursing homes (Hess,
2012). A person is said to be experiencing anxiety if at
least three of the following symptoms are found during
the last six months. It includes restlessness, feeling tense,
tired quickly, difficulty concentrating or mind going
blank, irritability, muscle tension, and sleep
disturbances (Adwas et al., 2019).

Various factors can predispose to depression and
anxiety in the elderly. It includes education level,
marital status, religion, area of residence, work status,
perceptions of personal health conditions, and
unhealthy lifestyles. People who do not embrace
religion are at risk of depression seven times greater
than religious people (Boima et al., 2020). Other factors
that can also trigger anxiety in the elderly are having
little money, being rarely visited by family, smoking,
experiencing events leading to stress in life, and sleep
disorders (Nie et al., 2019).

Physical activity is the most non-pharmacological
action taken to overcome anxiety in the elderly in
nursing homes (Brown Wilson et al., 2019). However,
this physical activity must be planned, structured, and
should be based on an expert’s recommendations (Saeed
et al., 2019). SPIRIT program already meets these
recommendations.

Another recommendation states that physical
activity should be combined with meditation and
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relaxation to improve physical and mental health,
especially during the COVID-19 pandemic (Polero et al.,
2021). SPIRIT program also includes relaxation
techniques and gratitude therapy. Breathing relaxation
techniques are reported as the first-line treatment to
reduce stress, anxiety, depression, and emotional
disorders (Jerath et al., 2015).

The presence of stress triggers the formation of
glucocorticoids. The body of the elderly, which relaxes
regularly, will balance the impact of glucocorticoids. It
happens because the body produces endorphins,
impacting the increasing number of natural killer cells
to restore mental health and the performance of the
immune system (Reig-Ferrer, 2014).

The results of this study are consistent with the
results of a meta-analysis study conducted by
Kazeminia (2020), which found 19 research results that
met the criteria for the influence of exercise on anxiety
in older adults. As a result, exercise significantly
reduced the average elderly anxiety score. These results
are strong evidence that exercise can reduce anxiety in
older people.

Furthermore, Kazeminia (2020) explained that
regular exercise could reduce anxiety because exercise
can raise neurotransmitters and lessen stress hormone
levels and muscle tension. Psychologically, exercise
makes the elderly distracted from the anxiety they feel
and improves their self-esteem as a result of better
physical fitness. From a biomolecular point of view, De
Sousa et al. (2021) explained that during physical
exercise, skeletal muscle heightens the release of irisin, a
hormone that converts white fat cells into brown fat
cells. Irisin improves the circulation of IRS-1 and PI3K,
thereby inhibiting inflammation. It has the effect of
raising brain-derived neurotrophic factor (BDNF) in the
hippocampus and prefrontal cortex. This process occurs
until the extracellular signal-regulated kinase (ERK),
which has an important role in the healing process of
mental disorders by translocating the cytoplasm of the
cell to the nucleus, thus inhibiting the behavior of
mental disorders.

The intervention in the SPIRIT program had good
feasibility because the percentage of participant
attendance reached 86%, no participant withdrew, and
no serious incidents occurred during the study. A
significant decrease in anxiety scores also indicated the
high benefits owned by the program. In a pilot study
report, participant attendance was higher than 75%, the
dropout rate was less than 20%, and there were no
serious side effects that could be used as parameters to
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assess the feasibility of the intervention (Heesterbeek et
al., 2019). The existence of assistance and variations in
movement made older people interested in
participating in the program. Therefore, the
participation rate was high (Tiiziin et al., 2012).

This study had limitations regarding the small
number of participants and the short intervention
period. However, this study also showed advantages
regarding a balanced male-to-female ratio and
participant homogeneity.

CONCLUSION

SPIRIT program is able to reduce anxiety in the
elderly in nursing homes. This program had a high
participant attendance rate, with no participant
withdrew, and did not cause injury. Thus, it is highly
suitable for use in other studies with more subjects.

ACKNOWLEDGMENT

The authors thank Dr. Waluyo and Dr. Aditya Nanda Priyatama
for providing input on the SPIRIT program as well as the Institute for
Research and Community Service, Universitas Sebelas Maret
Surakarta, Indonesia.

REFERENCES

Adwas AA, Jbireal J]M, Azab AE (2019) Anxiety: Insights into signs,
symptoms, etiology, pathophysiology, and treatment. East
African Scholars ] Med Sci 2(10): 580-591.

Aydin A, Isik A, Kahraman N (2020) Mental health symptoms,
spiritual well-being and meaning in life among older adults
living in nursing homes and community dwellings.
Psychogeriatrics 20(6): 833-843.
https://doi.org/10.1111/psyg.12613

Beck AT, Epstein N, Brown G, Steer RA (1988) An inventory for
measuring clinical anxiety: psychometric properties. ] Consult
Clin Psychol 56(6): 893-897. https://doi.org/10.1037/0022-
006X.56.6.893

Boima V, Tetteh ], Yorke E, Archampong T, Mensah G, Biritwum R,
Yawson AE (2020) Older adults with hypertension have
increased risk of depression compared to their younger
counterparts: Evidence from the World Health Organization
study of Global Ageing and Adult Health Wave 2 in Ghana. ]
Affect Disord 277: 329-336.
https://doi.org/10.1016/1.jad.2020.08.033

Brown Wilson C, Arendt L, Nguyen M, Scott TL, Neville CC, Pachana
NA (2019) Nonpharmacological interventions for anxiety and
dementia in nursing homes: A systematic review. Gerontologist
59(6): E731-E742. https://doi.org/10.1093 / geront/ gnz020

Bryant C, Mohlman J, Gum A, Stanley M, Beekman AT, Wetherell JL,
Thorp SR, Flint AJ, Lenze EJ (2013) Anxiety disorders in older
adults: Looking to DSM5 and beyond. Am ] Geriatr Psychiatry
21(9): 872-876. https:/ /doi.org/10.1016/j.jagp.2013.01.011

Conn VS (2010) Anxiety outcomes after physical activity
interventions: Meta-analysis findings. Nurs Res 59(3): 224-231.
https:/ /doi.org/10.1097 /NNR.0b013e3181dbb2(8

J Pharm Pharmacogn Res (2024) 12(suppl. 1): S50


http://jppres.com/
https://doi.org/10.1111/psyg.12613
https://doi.org/10.1037/0022-006X.56.6.893
https://doi.org/10.1037/0022-006X.56.6.893
https://doi.org/10.1016/j.jad.2020.08.033
https://doi.org/10.1093/geront/gnz020
https://doi.org/10.1016/j.jagp.2013.01.011
https://doi.org/10.1097/NNR.0b013e3181dbb2f8

Cahyanto et al.

De Pue S, Gillebert C, Dierckx E, Vanderhasselt MA, De Raedt R, Van
den Bussche E (2021) The impact of the COVID-19 pandemic on
wellbeing and cognitive functioning of older adults. Sci Rep
11(1): 4636. https:/ /doi.org/10.1038/s41598-021-84127-7

De Sousa RAL, Rocha-Dias I, de Oliveira LRS, Improta-Caria AC,
Monteiro-Junior RS, Cassilnas RC (2021) Molecular
mechanisms of physical exercise on depression in the elderly:
A systematic review. Mol Biol Rep 48(4): 3853-3862.
https:/ /doi.org/10.1007 /s11033-021-06330-z

de Souto Barreto P, Morley JE, Chodzko-Zajko W, H Pitkala K,
Weening-Djiksterhuis E, Rodriguez-Mafias L, Barbagallo M,
Rosendahl E, Sinclair A, Landi F, Izquierdo M, Vellas B, Rolland
Y; International Association of Gerontology and Geriatrics -
Global Aging Research Network (IAGG-GARN) and the IAGG
European Region Clinical Section (2016) Recommendations on
physical activity and exercise for older adults living in long-
term care facilities: A taskforce report. ] Am Med Dir Assoc
17(5): 381-392.
https:/ /doi.org/dx.doi.org/10.1016/j.jamda.2016.01.021

Ghadieh AS, Saab B (2015). Evidence for exercise training in the
management of hypertension in adults. Can Fam Physician
61(3): 233-239.
https:/ /www.ncbi.nlm.nih.gov/pmc/articles/ PMC4369613

Heesterbeek M, van der Zee EA, van Heuvelen MJG (2019) Feasibility
of three novel forms of passive exercise in a multisensory
environment in vulnerable institutionalized older adults with
dementia. J Alzheimers Dis 70(3): 681-690.
https:/ /doi.org/10.3233 /JTAD-190309

Hess LS (2012) Anxiety in older adults with dementia residing in
long-term care facilities. ThinkIR: The University of Louisville’s
Institutional Repository. Doctoral Dissertation. University of
Louisville. https:/ /doi.org/10.18297 /etd /611

Jerath R, Crawford MW, Barnes VA, Harden K (2015) Self-regulation
of breathing as a primary treatment for anxiety. Appl
Psychophysiol Biofeedback 40(2): 107-115.
https:/ /doi.org/10.1007 / s10484-015-9279-8

Kazeminia M, Salari N, Vaisi-Raygani A, Jalali R, Abdi A,
Mohammadi M, Daneshkhah A, Hosseinian-Far M, Shohaimi S
(2020) The effect of exercise on anxiety in the elderly
worldwide: a systematic review and meta-analysis. Health
Qual Life Outcomes 18(1): 363.
https://doi.org/10.1186/s12955-020-01609-4

McEwen BS (2008) Central effects of stress hormones in health and
disease: Understanding the protective and damaging effects of
stress and stress mediators. Eur ] Pharmacol 583(2-3): 174-185.
https:/ /doi.org/10.1016 /i.ejphar.2007.11.071

Nie Y, Xu H, Zhu T (2019) A Cross-sectional study of the prevalence
of and risk factors for depressive and anxiety symptoms among

the elderly in nursing homes in Hunan Province, China. J Res
Notes 2(2): 1013.

SPIRIT program on the anxiety of elderly in nursing homes

Park M, Uniitzer ] (2020) Geriatric depression in primary care.
Psychiatr Clin North Am 34(2): 469-487.
https://doi.org/10.1016/1.psc.2011.02.009

Polero P, Rebollo-Seco C, Adsuar JC, Pérez-Gémez J, Rojo-Ramos J,
Manzano-Redondo F, Garcia-Gordillo MA, Carlos-Vivas ]
(2021) Physical activity recommendations during COVID-19:
Narrative review. Int ] Environ Res Public Health 18(1): 65.
https:/ /doi.org/10.3390/ijerph18010065

Puentes W], Bradway CK, Aselage M (2010) Teaching senior-level
baccalaureate nursing students what they need to know. ]
Gerontol Nurs 36(7): 44-54.
https:/ /doi.org/10.3928 /00989134-20100528-99

Reig-Ferrer A (2014) A relaxation technique enhances psychological
well-being and immune parameters in elderly people from a
nursing home: A randomized controlled study. BMC
Complement Alternat Med 14(1): 311.
https://doi.org/10.1186/1472-6882-14-311

Saeed SA, Cunningham K, Bloch RM (2019) Depression and anxiety
disorders: Benefits of exercise, yoga, and meditation. Am Fam
Physician 99(10): 620-627.
https:/ /pubmed.ncbi.nlm.nih.gov /31083878

Shelkey M, Wallace M (1999) Katz Index of independence in activities
of daily living. J Gerontol Nurs 25(3): 8-9.
https:/ /doi.org/10.3928 /0098-9134-19990301-05

Suriastini NW, Mulyanto ED, Wijayanti IY, Komazawa O, Kato T,
Maliki, Kharisma DD (2022) Older People and COVID-19 in
Indonesia (2022 Edition). Jakarta Pusat: Indonesia. Economic
Research Institute for ASEAN and East Asia (ERIA), pp. 117.

Therrien Z, Hunsley J (2012) Assessment of anxiety in older adults: A
systematic review of commonly used measures. Aging Ment
Health 16(1): 1-16.
https://doi.org/10.1080/13607863.2011.602960

Tuziin S, Cifcilli S, Akman M, Tposakal N, Kalaga S, Cobek P (2012)
How can we improve adherence to exercise programs in
patients with osteoarthritis?: A randomized controlled trial.
Turkish J Geriat 15(3): 339-348.

Varma GS (2012) Depression in the elderly: Clinical features and risk
factors. Aging Dis 3(6): 465-471.
http:/ /www.ncbi.nlm.nih.gov/pmc/articles/ pmc3522513 /

WHO (2017) Depression and Other Common Mental Disorders
Global Health Estimates. Geneva: World Health Organization.

WHO (2020) WHO Guidlines On Physical Activity And Sedentary
Behaviour. Geneva: World Health Organization.

Wood AM, Froh JJ, Geraghty AW (2010) Gratitude and well-being: A
review and theoretical integration. Clin Psychol Rev 30(7): 890-
905. https:/ /doi.org/10.1016/i.cpr.2010.03.005

World Medical Association (2013) World Medical Association
Declaration of Helsinki: ethical principles for medical research
involving human subjects. JAMA 310(20): 2191-2194.
https:/ /doi.org/10.1001 /jama.2013.281

Citation Format: Cahyanto EB, Subijanto AA, Kristiyanto A, Sumardiyono (2024) The effect of SPIRIT program on the anxiety of elderly in nursing homes: A
pilot study. J Pharm Pharmacogn Res 12(suppl. 1): S47-S51. https://doi.org/10.56499/jppres23.1762 12.s1.47

Publisher’s Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher,
the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Open Access: This article is distributed under the terms of the Creative Commons Attribution 4.0 International License (http://creativecommons.org/ licenses/by/4.0/), which permits use, duplication, 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.

http://jppres.com

J Pharm Pharmacogn Res (2024) 12(suppl. 1): S51



http://jppres.com/
https://doi.org/10.1038/s41598-021-84127-7
https://doi.org/10.1007/s11033-021-06330-z
https://doi.org/dx.doi.org/10.1016/j.jamda.2016.01.021
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4369613/
https://doi.org/10.3233/JAD-190309
https://doi.org/10.18297/etd/611
https://doi.org/10.1007/s10484-015-9279-8
https://doi.org/10.1186/s12955-020-01609-4
https://doi.org/10.1016/j.ejphar.2007.11.071
https://doi.org/10.1016/j.psc.2011.02.009
https://doi.org/10.3390/ijerph18010065
https://doi.org/10.3928/00989134-20100528-99
https://doi.org/10.1186/1472-6882-14-311
https://pubmed.ncbi.nlm.nih.gov/31083878/
https://doi.org/10.3928/0098-9134-19990301-05
https://doi.org/10.1080/13607863.2011.602960
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc3522513/
https://doi.org/10.1016/j.cpr.2010.03.005
https://doi.org/10.1001/jama.2013.281
https://doi.org/10.56499/jppres23.1762_12.s1.47

