
Open Access 

OBM Geriatrics 

 

 

 

©  2022 by the author. This is an open access article distributed under the 
conditions of the Creative Commons by Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium or format, 
provided the original work is correctly cited. 

 

Original Research 

Association of Stress with Healthy Aging, the Role of Physical Activity 

Helena Andrade Figueira 1, *, Olivia Andrade Figueira 1, Alan Andrade Figueira 2, Carlos Roberto Lyra 

da Silva 1, Joana Andrade Figueira 2, Estelio Henrique Martins Dantas 1 

1. Universidade Federal do Rio de Janeiro (UNIRIO). Rio de Janeiro, Brazil; E-Mails:  

helenafigueira@gmail.com; olivia2407@yahoo.com.br; profunirio@gmail.com;  

estelio_henrique@unit.br 

2. Pontificia Universidade Catolica do Parana (PUR-PR). Curitiba, Brazil; E-Mails:  

alan_figueira@hotmail.com.br; jofigueira75@gmail.com.br 

* Correspondence: Helena Andrade Figueira; E-Mail: helenafigueira@gmail.com 

Academic Editor: Paul M. Valliant 

Special Issue: Positive Aging a Two-Way Street: Healthy Lifestyle and Attitudes of Others 

OBM Geriatrics  

2022, volume 6, issue 4  

doi:10.21926/obm.geriatr.2204219 

Received: October 14, 2022 

Accepted: December 18, 2022 

Published: December 29, 2022 

Abstract 

The World Health Organization attracted more attention to the positive effects of physical 

activity (PA) and the adverse effects of stress on the health of older people and, therefore, 

attracted a more significant number of practitioners. To verify the impact of PA on stress in 

older people. Observational and analytical research, composed of 690 older people of both 

genders residing in Brazil, present in street races (as participants or observers), who 

volunteered to respond to the research protocol consisting of sociodemographic profile, 

selected questions from the physical activity inventory for the older people, Baecke-Old, and 

the Perceived Stress Scale (PSS). The sample of active older people, 84.35% practitioners of 

physical activity and 75.4% with higher education, revealed mild-moderate stress at 83.77%, 

with mean = 51.68%, standard deviation = 12.33%. There was correspondence between PA 

and stress (p < 0.05). Older people practitioners of physical activity with a higher education 

level have a mild-moderate stress level. Considering the aging of societies worldwide, with 
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the tendency of older people to present a mild-moderate level of stress, it is suggested that 

measures be taken for greater vigilance about the stress of older people. 
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1. Introduction 

Aging is a natural process for those who have the opportunity to reach this stage of the life cycle 

[1]. Considering the aging of societies around the world and the positive effects of physical activity 

(PA) on the mental, physical, and social health of older people, PA should be encouraged [2]. Stress 

is an inevitable part of fast-paced living, and how stressors are managed can greatly impact mental 

and physical health [3]. Stress is associated with emotional vitality, and successful aging is defined 

by independence and emotional vitality [4]. Stress refers to the state generated by the perception 

of stimuli that provoke emotional excitement that, by disturbing homeostasis, trigger an adaptation 

process generating physiological and psychological systemic disturbances in a general and non-

specific response of the organism to a stressor or stressful situation [5]. There are many causes of 

stress, including personal difficulties, problems at work, or major threats in the community [6], 

depending on how the individual will react to stressors, their resources, and means of adaptation 

[7]. Stress is a prevalent problem in today's society. However, is a neglected target of public policies: 

it interferes with cognitive processes, affects behavior by decreasing PA, triggers physiological 

changes in the hypothalamic-pituitary-adrenal axis, and rewards processing in the brain [8]. The 

human stress response has evolved to maintain homeostasis under real or perceived stress. Acute 

rises in cortisol levels are beneficial in promoting survival of the fittest as part of the fight-or-flight 

response. However, chronic exposure to stress results in the reversal of beneficial effects [9]. Older 

people's coping resources, such as education and successful aging, can affect their stress levels [10]. 

A sedentary lifestyle compromises the autonomy of the elderly [11], interfering with their stress 

[3]. PA should be adequately addressed, as opposed to a sedentary lifestyle, to ensure healthy aging 

[12]. In its global PA recommendation for health, the World Health Organization (WHO) clarifies that 

the elderly should include recreational, occupational, and leisure activities, transportation (walking 

or cycling), home care, games, sports, and exercises in their PA. Planned in the context of daily, 

family, and community activities [13]. In order to optimize the satisfaction, whether existential or 

not, of older people, observing their tendency to stress, we seek to reveal the issues that raise their 

stress level and their relationship with PA. To promote successful aging, it is proposed to ask the 

opinion of the older about their stress, observing their level of PA.  

2. Objective  

To establish a descriptive and analytical observation of the influence of PA on the stress of older 

people for healthy aging. 
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3. Methods 

Design and Research Ethics: Ex post facto observational analytical inquiry cross-sectional 

research adhering to the Declaration of Helsinki [14]. 

Sample: Comprising 690 older people aged 60 years and over [15], residents of the community 

of both genders, volunteers, and unselected Brazilians, present (as participants or observers) in 

street races in Rio de Janeiro, Brazil, from October 30, 2019, to March 12, 2020. Exclusion criteria 

were blindness, deafness, or cognitive impairment, which would be an obstacle to answering the 

questionnaire. To determine the sample size, the older people population in Brazil [16], of 

20,590,599, with a confidence level of 95% and a confidence interval of 4, presented a desirable 

sample size of 600. 

Data Collection: Instrument composed of sociodemographic questions [16]: a. full name (in code); 

b. genre; c. age range; d. cohabitation; e. marital status; f. schooling; plus PA questions selected 

from the Baecke-Old questionnaire [12]: a. you do some heavy housework; b. how many steps you 

climb in a day; c. what means of transport do you use; d. what is your practice of physical activity 

(walking, running, yoga, swimming, etc.); e. in your leisure time you…; and also added questions 

from the Perceived Stress Scale [17]: a. you have been feeling sad about something unexpected; b. 

you have felt that you cannot control the important things in your life; c. you have been feeling 

nervous and “stressed out; d. you feel like you can't handle everything you need to do; e. you have 

managed to control the irritation in your life; f. you feel that difficulties are piling up so much that 

you cannot overcome them.  

The World Health Organization recommendation for PA is 150 minutes of moderate to intense 

activity (or equivalent) per week, performed in several domains: work, travel (walking and cycling), 

and recreation (including sports), activities that are included in the Baecke-Old inventory [18].  

The Perceived Stress Scale [17], with six questions with answers ranging from 0 to 4, and their 

sum ranging from 0 to 24, classifies the respondent by the level of stress: 0-8 without stress; 9-16 

mild to moderate stress; 17-24 perceived stress.  

The sample selection procedure was a person-to-person approach by the main researcher, 

personally, with an explanation about the research that was being carried out and an invitation to 

participate, lasting approximately 10/15 min each, asking them to remember their last two weeks 

when responding, after their free and informed consent. The double-blind statistical method was 

adopted, with the results being tabulated by an independent researcher without prior knowledge 

of the tested hypothesis [19]. 

Descriptive statistical measures of dispersion and location and non-parametric statistics were 

used to verify sample homogeneity, hypothesis testing, and post hoc procedures. Spearman's chi-

square tests analyzed possible associations and comparisons between study variables, α = 5%, 20% 

type II errors. The software used was SPSS, version 25. 

4. Results 

The sociodemographic profile of the elderly sample showed a greater number of women, and 

the average age ranged from 65 to 69. Most live with their families, are married, and have 

completed high school, as shown in Table 1. 
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Table 1 Sociodemographic profile of the sample. 

Questions Answers Percentage Absolute 

Gender 

Feminine  

Masculine 

Other 

73.6 

26.2 

0.1 

509 

181 

1,0 

Age-Bracket 

60-64 

65-69 

70-74 

75-79 

80-84 

85-80 

90-  

39.4 

32.9 

18.3 

6.1 

2.0 

0.7 

0.6 

273 

228 

127 

43 

14 

5 

4 

Living Status 

Family 

Alone 

Friends 

Others 

68.5 

24.7 

0.7 

6.1 

474 

171 

5 

42 

Marital Status 

Single  

Married/Stable Union 

Separated/Divorced 

Widow  

10.6 

54.4 

22.8 

12 

73 

376 

158 

83 

Schooling  

Iliterate 

E.S. Incomplete 

E.S. Complete 

H.S. Incomplete 

H.S. Complete 

U.E. Incomplete 

U.E. Complete 

Pos-Graduation 

0 

2.6 

1.4 

1.9 

9.2 

9.2 

38.4 

37 

0 

18 

10 

13 

64 

64 

266 

257 

Caption: E.S. = elementary School; H.S. High School; U.E. University Education 

Seniors with higher education represented 75.4% of the sample. Considering that the Brazilian 

population with higher education during the data collection period (in 2019) was 17.4% [20], the 

education of the sample of this study was considered relevant because it stands out about the 

Brazilian elderly population.  

Older people who practice at least 150 minutes of moderate PA per week or 75 minutes of 

vigorous-intensity are considered by the WHO as active [13]. Thus, the older people who scored less 

than or equal to 2 on the Baecke-Old PA questionnaire were classified as sedentary, and those with 

the above 3 were classified as active. According to this classification, the sample had 582 active 

older people, 84.35%, 108 sedentary, and 15.65%, as shown in Figure 1. 
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Figure 1 Physical activity status of the older people. 

The Perceived Stress Scale has six questions with answers from 0 to 4, 0 = never, 1 = almost never, 

2 = sometimes, 3 = often, 4 = always. The PSS result is considered in absolute and percentage values, 

as shown in Table 2. 

Table 2 Stress Results in absolute and percentage values. 

 Never Almost Never Sometimes Often Always 

Question 1 39 = 5,6 160 = 23,2% 424 = 61,4% 56 = 8,2% 11 = 1,6% 

Question 2 101 = 14,6% 209 = 30,3% 313 = 45,4% 52 = 7,5% 15 = 2,2% 

Question 3 50 = 7,2% 203 = 29,4% 328 = 47,6% 95 = 13,8% 14 = 2% 

Question 4 51 = 7,4% 179 = 26% 362 = 52,4% 83 = 12,1% 15 = 2,2% 

Question 5 2 = 0,3% 32 = 4,6% 237 = 34,4% 323 = 46,8% 96 = 13,9% 

Question 6 131 = 19% 308 = 44,7% 210 = 30,4% 32 = 4,6% 9 = 1,3% 

Caption: Question 1: in the last two weeks you were sad about something unexpected; Question 

2: you feel that you are not able to control important things in your life; Question 3: have you 

been feeling nervous and stressed; Question 4: you feel you are not able to handle everything 

you need to do; Question 5: have you been able to control irritation in your life; Question 6: you 

feel that the difficulties pile up so much that you cannot overcome them.  

The Perceived Stress Scale classifies stress into three levels: no stress (0-8), mild to moderate 

stress (9-16), and perceived stress (17-24). In this study, the sample average of stress was 12.4 

(51.7%), and the standard deviation of 2.96 (12.33%); therefore, the sample average presented a 

mild to the moderate stress level. The sample divided by the level of stress was: no stress 8.41% (58 

seniors in level 1), mild-moderate stress 83.77% (578 seniors in level 2), and perceived stress 7.82% 

(54 seniors in level 3), as shown in Figure 2. 
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Figure 2 Distribution of the sample by levels of stress. 

A comparison was made between the stress of active and sedentary older people, as shown in 

Table 3, in absolute and percentage values. 

Table 3 Comparison of the stress of the active and sedentary. 

PSS & AF PSS 1 PSS 2 PSS 3 

AF0 1,4% 13,1% 5.8% 

AF1 7% 70,6% 2.1% 

Caption: AF0 = Sedentary; AF1 = Active; PSS1 – low stress; PSS2 – mild-moderate stress; PSS3 – 

perceived stress 

Considering the stress of active and sedentary older people, there was a significant difference (p 

< 0.05). The hypothesis tests concluded: Chi-square = 2.41044, there is a difference between groups, 

with a chi-square greater than zero, showing that PA influences stress levels. The critical value for 

inference = 1.99, with p = 0.02, p < 5%, results in a certainty level of 98%, and the difference found 

is significant. 

5. Discussion 

The sample of community-dwelling elderly whose sociodemographic data reported an average 

age of 65-69 years, mostly female (74%), practicing PA (84%), with average stress of 52%, declared 

having higher education (75%), a very high level considering the Brazilian national average, in 2019 

of 17.4% [20] In a nationally representative sample of 1,284 seniors in Taiwan, healthy aging was 

associated with a higher level of education [4]. Findings from a study carried out in Khoy, Iran, in 

2014 and 2015 with 390 elderly people demonstrate stress significantly associated with education, 

showing that the educational level of the elderly impacts the stress level [21]. This finding 

corroborates the finding of the present study, in which 75.4% of the elderly have completed higher 

education (a high level of education), and 84% have mild-moderate stress. In a study carried out at 

a gym in Tocantins, Brazil, the average perceived stress was 52%, mild-moderate. In contrast PA 

levels, 70%, were quite high, exactly as was found in the present study, with PA and high academic 

levels of the elderly and the level of mild-moderate stress [22]. Accessing the stress of 341 elderly 

people in Brazil, without informing the levels of education or physical activity, an average of 46.25% 
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was found [23]. Studying 50 elderly people without informing their levels of education or physical 

activity in São Carlos, São Paulo, Brazil, the average stress found was 59.8% with a standard 

deviation of 31.8% [24]. 

PA improves overall health and reduces the risk of many negative health outcomes, concludes a 

study carried out with 10,022 individuals in Denmark associated low education and low PA with 

high-stress levels [25]. Assessing stress in 390 elderly people in Bangladesh and India, it was 

observed that 58.2% of the elderly suffered from stress, with stress being greater among those who 

did not practice PA [26]. A study from the University of Murcia, Spain, found that a higher level of 

PA practices was related to a greater perception of control in a stressful situation. The less PA 

practice, the greater the perception of being overwhelmed by a stressful situation. Finally, the PA 

level mediates the relationship between perceived stress (with and without control of the stressful 

situation), concluding that PA helps to perceive less stress in demanding situations [27]. In a 

nationally representative sample of 1,284 older adults for 50 months in Taiwan, PA was a significant 

factor in independent living. Stress was exclusively associated with emotional vitality, a global 

indicator of the happiness domain [4]. A moderate level of stress perception was found in a sample 

of 93 older ballroom dancers from Maringá, Paraná, Brazil, with a good level of physical activity 

(Average = 50) [28]. These results are similar to those of the present study, which observed 83.77% 

of the older in mild and moderate stress and 84.35% of the older falling under the concept of actives. 

Research carried out in Varanasi, Utah Pradesh, India, with 150 elderly people, found that the 

level of perceived stress among those who do not live with their family is higher than among those 

who live with their family. The total stress means were 16.88 and 20.31, respectively [29]. 

Aging is characterized by transformations at all levels [30] and has been associated with fragility 

and functional limitation due to a sedentary lifestyle and comorbidities [31]. Longevity is not always 

accompanied by health [15], as the effects of aging lead to frailty and increase the risk of morbidity 

and mortality [32]. Old age enhances limitations, requiring adaptation, and non-adaptation 

generates imbalance [1]. Prolonged exposure to cortisol - poor adaptation - can lead to many of 

problems, including metabolic syndrome, obesity, changes in mental health, cardiovascular disease, 

and increased susceptibility to infections [9]. The WHO has developed a guide called Doing What 

Matters in Times of Stress, Feeling Uncomfortable or Threatened by Life, Feelings, and Thoughts. In 

it, the WHO advises learning to stay focused, concentrate the mind, and stretch the body, making 

breathing very slow, involving feelings and thoughts without fighting with them, stopping fighting 

feelings and thoughts, and identifying and remaining in the present moment. The WHO states that 

by remaining faithful to their values, the individual will live with a purpose, a more satisfying, fuller 

life, and less close to stress [6]. Attributing positive meanings to this phase of life is the ideal way to 

face the stereotype of old age. Old age can be a phase of pleasure without conflicts, frustrations, 

dramas, feelings of rejection, and/or inferiority in the face of changes and losses [33]. It can be lived 

with joy and made the most of it, with a new look at old age and a new identity for the elderly, 

taking care of the body and appearance as self-care, manifesting a feeling of well-being and good 

self-esteem [34]. Due to the contemporary development process and the accelerated growth of 

societies, individuals began to acquire a tendency to exhaust their physical and mental integrity, 

making stress problematic as the main disease of the century, the epidemic of the 21st century [35]. 

Policies and programs tied to the outdated paradigm that associates aging with disease and 

dependence do not reflect reality. The elderly often remain independent even at a very advanced 

age, adhering to programs and promoting their health [36]. A global public health policy agenda for 
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aging with a higher priority on encouraging physical activity must be included in the appropriate 

approach to stress.  

6. Conclusion 

The socio-cultural bias of increased life expectancy has radically changed the attitude of the 

elderly, abandoning the old definition of the frailty of the elderly for the new way of living, that of 

the active individual. Man instinctively seeks his well-being, and although he is certain that he will 

remain in the place where he is for a short time, he takes care to be there in the best possible way 

or with the least amount of damage possible. There is no one who, finding a thorn under his hand, 

does not pull it out so as not to be pricked. Now, the desire for well-being compels man to improve 

everything, moved by the instinct of progress and conservation. This study provides additional 

support that education correlates with physical activity in a Brazilian sample that had mild to 

moderate stress levels, high education, and high levels of physical activity: active elderly people 

experience less stress due to their health conditions and also vitality. The sample of this research 

was characterized as active (84%), aged between 65 and 69 years, 74% female, and 75% with higher 

education (94% with secondary education). To clarify what type of exercise and time will help 

seniors stay away from stress or reduce the severity of stress, the World Health Organization (WHO) 

advises that seniors should include recreational, occupational, and leisure activities, transportation 

(walking or cycling), home care, games, sports, and planned exercise in the context of daily physical 

activities, and maintaining a minimum of 150 minutes weekly of moderate-intensity aerobic 

exercise or 75 minutes of vigorous-intensity aerobic exercise. Observing the tendency of the elderly 

in the sample to a level of mild to moderate stress, it is suggested that measures be taken to create 

greater vigilance about elderly stress, as well as the development of policies and programs to face 

these challenges. 

6.1 Ethics Approval and Consent to Participate 

This research complied with the Helsinki Declaration [14] and was submitted to the Research 

Ethics Committee Involving Human Beings at the Federal University of Rio de Janeiro, UNIRIO, and 

received the # 3.670.727. 

6.2 Summary Statement of Implications for Practice  

What does this research add to existing knowledge in gerontology? 

 The most common stress symptoms reported are emotional: being sad about something 

unexpected and feeling unable to handle what is needed to  

 The most intense stress symptom is: being able to control irritation in one’s life 

What are the implications of this new knowledge for nursing care with older people? 

 The complexity and heterogeneity of aging justify a multidimensional approach to promoting 

successful aging 

 A sedentary lifestyle is associated with higher levels of stress, with a strong relationship 

between vitality and mental health  

 Older People's coping resources, such as education and aspects of successful aging, affect 

stress potential 
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How could the findings influence policy, practice, research, or education? 

 Considering the positive effects of physical activity on the mental, social and physical health 

of older people, it should be encouraged worldwide 

 Stress is an inevitable part of fast-paced life, and the way stressors are being managed can 

have a great impact on mental and physical health 

7. Strengths and Weaknesses 

A strength of this study was the large study sample. Among its weaknesses is the spatial limitation 

to only one nation, without comparison with other cultural contexts: a prospective study could 

cover other countries in the American, European, and Asian continents. Another limitation of this 

study is its cross-sectional design, which does not allow for determining the action of time on the 

variables studied; continuous prospective research may allow systematic analysis of PA and its 

relationship with stress, and confounding factors. Other relevant limitations to consider are that 

comorbidities, drug addiction, varied aspects of functionality, and emotional and cognitive issues 

have not been addressed. Given high homogeneity in education, age, physical activity, and stress 

(three of which are the areas of interest), the power to discern between groups is low. The chi-

square test allows for comparison across samples of different sizes; the validity of that comparison 

is diminished if homogeneity in the sample is not representative.  

8. Difficulties 

The COVID-19 pandemic prevented data collection, leading older people in Brazil to isolate at 

home from 12 March 2020. For this reason, the field research had to be ended with the sample 

obtained at that time. 

9. Suggestions 

The analysis carried out in this research did not make comparisons of stress and PA regarding the 

sociodemographic levels of marital status, gender, educational level, and other sociodemographic 

characteristics. The relationships between the answers given to the facets of the PSS, which can be 

contemplated in future analyses and may be considered relevant for discussion, were also not 

examined with statistical analysis. Other nuanced issues between stress and PA can be addressed 

in future research, which is to examine stress as a psychological construct, as well as the clinical and 

geriatric aspects to identify other possible mediators in the relationship between stress and PA, or 

over medical problems the subjects might have as well as other stressors in their lives. A future 

study can contemplate the types of PA that decrease older people’s stress.  

10. Contributions to the Fields of Health 

The results found in this study can contribute to the development of public policies aimed at 

older people andthe development and improvement of policies and programs focused on older 

people. This study may improve stress reduction and the physical and psychological health of older 

people. 
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