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ABSTRACT. This study aimed at assessing the physical activity level, heart rate and the salivary cortisol 

level of football society players. The sample consisted of 19 male masters football players with an average 

age of 56.7 ± 3.9 years. The long form of the International Physical Activity Questionnaire (IPAQ) and Polar® 

heart rate monitors were used as instruments, in addition to Salivette® tubes to measure salivary cortisol. 

Data analysis was performed by using the repeated measures Analysis of Variance (ANOVA) with Bonferroni 

post hoc test, and Spearman’s Rank Correlation Coefficient. The results showed that the salivary cortisol 

concentration indicated an index of 1.97 ng/ml at the beginning of the match; 40 minutes after that these 

values increased to 8.00 ng/ml, and 60 minutes after the match had started they reached 8.40 ng/ml. 

Considering the post-match moment, a moderate and positive correlation between the salivary cortisol 

concentration and heart rate (average and maximum) was seen. In conclusion, the physical effort expended 

during football Society practice needs to be monitored due to the high heart rate and high increase in the 

salivary cortisol concentration of this age group. 
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Introduction 

The World Health Organization [WHO] (2019) points to cardiovascular diseases as the main cause of death 

in the world. At the same time, according to data from the Brazilian Institute of Geography and Statistics 

(Instituto Brasileiro de Geografia e Estatística [IBGE], 2016), Brazil has 14.3% of its population over the age 

of 60. At this stage, the aging process contributes to a gradual decrease in the quality of life, which makes the 

elderly susceptible to constant changes with regard to biological, psychological and social aspects; moreover, 

the older adults tend to face difficulties in relation to their health status (Sgarbieri & Pacheco, 2017; 

Merquiades et al., 2009). 

The incidence of cardiovascular diseases increases dramatically with aging and represents an 

important cause of morbidity, mortality and worse quality of life for  elderly people (Wajngarten, 2010; 

Rodgers et al., 2019). In addition, regarding the elderly, heart failure affects more than 5% of the 

population aged 65 to 75 and 10-20% above 80 years of age, besides being the main cause of the older 

population hospitalization (Azad & Lemay, 2014). The practice of physical activities can be seen as a 

preventive measure in face of the appearance of locomotor disabilities that results from the biological 

aging process (Vaz & Nodin, 2005). Sport helps to improve physical and mental functions, in addition to 

reverting some effects of chronic diseases to keep the elderly in movement and independent (Mcphee et 

al., 2016). 

Considering that many older adults are sedentary, the loss of physical fitness focused on health usually 

hinders the practice of many activities that could be pleasurable and contribute to the preservation of an 

adequate degree of autonomy (Maciel, 2010). The effectiveness of a particular sport to improve health will 

depend not only on the prevalence and participation in sport, but also on the physical demands of the activity 

practiced (Luo, Newton, Ma’ayah, Galvão, & Taaffe, 2018). Both professional and recreational football is an 

acyclic sport modality, characterized by intermittent effort with short recovery intervals between actions, 

interspersing high and low intensity effort (Krustrup, Dvorak, Junge, & Bangsbo, 2010). During the match, 
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brief maximum intensity effort occurs with markedly anaerobic characteristics, such as starts, kicks and jumps 

that determine the result of the game (Luo et al., 2018). 

In a systematic review on recreational football played by adults over the age of 40 Luo et al. (2018) found 

that although the training intensity had not been prescribed in most studies, the monitoring of the session 

indicated that the average training intensity was at least 76% of the maximum heart rate (HRmax). 

Considering several sport modalities, it is common to use Heart Rate (HR) as an instrument to control training 

intensity (Oliveira, Ferreira, Mattos, Silva, & Lima, 2012). The HR is responsible for providing cardiovascular 

information as a basis so that the coach has a view on the athlete's training status. This is the most practical 

indicator for the control of training intensity (Souza et al., 2015). 

Throughout the aging process there is also a gradual decrease in adaptive capacity or recovery from stress, 

which is associated with changes in the immune system that make the elderly (60 years or older) more 

vulnerable to the emergence of diseases (Corazza et al., 2014). Competitive stress occurs regardless of the 

athlete's level, age and experience, and it is one of the main determinants of sports performance, although 

the way each athlete responds to stressors differs from one individual to another and depends on how each 

person deals with the situations he/she needs to face (Jorge, Santos, & Stefanello, 2010). Stress reduction has 

also been recognized as a benefit of regular moderate exercise (Fleshner, 2005). 

One of the most important endocrine responses to stress is the increase in cortisol levels (Holanda et al., 

2011). Studies have shown that high stress can affect psychological and physical performance in the elderly 

(Kandhalu, 2013; Taha & Mounir, 2019). This implies the pathogenesis of a large number of somatic and 

psychiatric disorders, including depression, Alzheimer's disease, memory deficits, obesity, diabetes, 

metabolic syndromes, hypertension and osteoporosis (Brumby et al., 2011; Vaz, Guilherme, Guilherme, & 

Adriana, 2013; Almeida, Gomes, & Nascimento, 2014; Cozma et al., 2017). However, cortisol also plays a 

central role with regard to the response to stress; high stress can determine physical and psychological 

impairment, moderate stress, with a slight increase in cortisol level, but it can also have a positive effect in 

the sense of coping with difficulties and physical performance (Mura et al., 2014). 

According to WHO (2019), the population aging process is one of the greatest triumphs of humanity and 

also one of the great challenges to be faced by society. In view of this, despite the large number of studies on 

young people or adults, little attention has been paid to the elderly with different histories of physical exercise 

practice. Due to the increasing participation of older adults in physical activity programs with competitive, 

preventive or rehabilitative purposes, besides considering the doubts related to the influence of stress and 

exercise load on cardiac autonomic activity, the present study aimed at assessing the physical activity level, 

heart rate and the salivary cortisol level of football society players over the age of 55. 

Methods 

Sample 

Nineteen male masters football players with an average age of 56.7 + 3.9 years participated in the present study, 

which was approved by the Standing Committee on Ethics in Research with Humans of the Brazilian university 

referred to as Universidade Estadual de Maringá, opinion number 3.282.011. All participants, after being informed 

about the procedures to which they would be submitted, signed a Free Informed Consent Form. 

Instruments 

Two instruments were used for a better characterization of the sample: the economic classification criteria 

established by the Brazilian Association of Research Companies (in Portuguese: Associação Brasileira de 

Empresas de Pesquisa [ABEP], 2009) in order to classify the socioeconomic level; and the long form of the 

International Physical Activity Questionnaire (IPAQ) to evaluate the physical activity level of the football 

society players, according to Matsudo et al. (2001). 

Polar® F01 heart rate monitors were used to measure the intensity of physical effort during the football 

society match. Salivette® tubes (Sarstedt, Germany) were used to collect salivary cortisol. Considering the 

salivary parameters, the supernatant was used to measure the salivary protein profile with the method 

developed by Bradford (1976). The Bradford assay is based on the binding of the Coomassie Blue reagent to 

proteins. Bovine serum albumin is used as a standard and the test is carried out in triplicate. The absorbance 

reading is performed on a spectrophotometer at 595 nm. Considering the present study, the salivary 
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osmolality was measured by using the Freezing Point Osmometer (Model 5520, WESCOR, Massachusetts, 

USA); the measurement was performed in duplicate and the values expressed in mOsm kg-1 H2O. In order to 

measure the salivary cortisol, the Enzyme-Linked Immunosorbent Assay (ELISA) by Salimetrics LLC® (D&G 

commercial kit - State College, PA, USA) was used according to the protocol determined by the manufacturer. 

The kit contains all the reagents necessary for measuring the cortisol, including the standard ones to establish 

the standard curve. The values were obtained by using the microplate reader (ELX 800, Bio-Tek Instruments, 

Inc., USA). 

Procedures 

First, it is noteworthy that the football society does not have its own federation or confederation. It is a 

collective sports game (8 players - one goalkeeper and 7 outfield players) played in a grass field with dimensions of 

60 x 40 meters. Due to the lack of standardization, this game has different denominations in Brazilian Portuguese, 

that is, futebol sete, futebol soçaite or futebol suiço, whose rules and dimensions are adapted in the different 

regions of Brazil. This modality will be referred to as football society in the present study. 

After contextualizing the football society modality, the participants were instructed to eat at least two 

hours before the data collection, always between 3:30 pm and 5:30 pm to minimize the effects of the circadian 

rhythm. They should not drink water or eat any food 5 minutes before the sample collection, besides not 

brushing their teeth within 30 minutes of the protocol or use lip cosmetics. 

The participants were instructed to arrive 1 hour before the start of each match in the assessment room 

that was close to the football field where the games occurred. The ABEP and IPAQ questionnaires were applied 

in the afternoon due to the fact that cortisol production is related to the circadian cycle with peak levels in 

the morning and at night, which could interfere with the results. 

The heart rate monitors had the chest strap placed in the region close to the xiphoid process of the sternum 

bone, and the watch on the player's wrist. 

In order to collect the salivary cortisol, the necessary kits were prepared and left outside the football field. 

The participants were given the cotton wool that was inside the salivette and instructed to chew it for 2-3 

minutes. This procedure was performed four times, at the beginning of the match, at the end of the first half, 

at the end of the second half, and at the end of the third half, that is, the end of the game, which had 1 hour 

long, divided into three halves of 20 minutes each with an interval of 5 minutes between one half and another. 

Shortly after collection, the saliva samples were kept on ice and taken to the laboratory where they were 

frozen at -20°C to precipitate mucins. Then, after being defrosted, they were centrifuged at 1500 g × 15 min. 

The supernatants were collected and stored at -80°C until measurement. 

Statistical analysis 

In order to verify the data normality, Shapiro Wilk test was used. Thus, descriptive statistics was used 

to represent the frequency and percentage. For comparing the salivary cortisol concentration at different 

moments of the match, repeated measures Analysis of Variance (ANOVA) was used with Bonferroni post 

hoc test. To avoid the occurrence of a Type 1 error, Bonferroni correction was performed with a 

significance level of p < 0.01. To check the correlation between heart rate and cortisol, Spearm an's Rank 

Correlation Coefficient was used. The significance level of p < 0.05 was established for the analysis of the 

variables. 

Results 

Table 1 shows that the football society players have a family income above 7 wages (93.3%). This 

corroborates the data that categorize these players according the social class strata A2 (73.3%). It was found 

that the football society players investigated in the present study have a very active (31.60%) and active 

(47.40%) profile with a total of seventy-nine percent (79.0%), in addition to having a high level of habitual 

physical activity. This means that these individuals comply with moderate-to-vigorous activity 

recommendations during three or more days a week for 20 or more minutes per session, in addition to 

moderate activities or walking during five or more days a week for 30 minutes or more per session. It is 

highlighted that 21.10% evaluated themselves as irregularly active, that is, they assumed meeting any of the 

criteria related to the IPAQ recommendation regarding frequency or physical activity length. 
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Table 1. Social class profile, family income and level of habitual physical activity of masters football society players (+55 years old). 

Characteristics N % 

Social Class     

Social Class A1 03 15.80 

Social Class A2 14 73.30 

Social Class B1 02 10.50 

Family income     

5 to 6 wages 01 5.30 

More than 7 wages 18 94.70 

Physical Activity Level     

Very Active 06 31.60 

Active 09 47.40 

Irregularly Active 04 21.10 

Source: the authors 

Considering the elderly physical activity level, several studies have been carried out in Brazil. Silva, 

Goulart, Lanferdini, Marcon, and Dias (2012) concluded that active older adults have a better quality of life 

compared to sedentary ones. Barbosa, Teixeira, Orlandi, Oliveira, and Concone (2015) found that the physical 

activity level has a different influence on the elderly’s quality of life in both rural and urban areas, however, 

having competitive motivation for the practice of physical activities as the focus, Silva, Castanho, 

Chiminazzo, Barreira, and Fernandes (2016) found that the competitive factor is what less motivate the older 

adults to practice physical activities, thus, no studies were found that investigated the participation of men 

over the age of 55 in competitive sport events. 

Table 2 shows the results with regard to the average and maximum heart rate of the football society players 

during the match. 

Table 2. Average and maximum heart rate of masters football society players (+ 55 years old) during a match. 

Variables Md (Q1-Q3) 

Average heart  rate (bpm) 137.00 (124.00-144.00) 

Maximum heart rate (bpm) 184.00 (177.00-189.00) 

Difference (maximum-average) (bpm) 47.00 (44.00-53.00) 

P.S.: bpm - beats per minute; md – median. Source: the authors. 

Considering that the average age of the subjects investigated in the present study is 56.7 years, and given 

the HRmax = 220-age equation (Robergs & Landwehr, 2002), the HRmax estimated will be 220-56, thus, 163.3 

beats per minute (bpm). 

 
 

Figure 1. Comparison of the salivary cortisol level of football society players at different moments of the match (n = 19). P.S.: 

Significant difference (repeated measures ANOVA/Bonferroni post hoc) p<0.01 between: cortisol ng/ml- (a: 1 and 3; b: 1 and 4). Source: 

The authors.  

The results found by measuring the salivary cortisol concentration at different moments of a football 

society match showed statistically significant differences between the pre-match physical condition and that 

of the second half of the game. After 40 minutes of football society practice the salivary cortisol concentration 
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increased approximately four times. This fact occurred when comparing the pre-match and post-match 

physical conditions. Although there was an increase of only 5% in relation to the previous condition (2nd half 

interval), this value increased by about 50% when the comparison was made by assessing the salivary cortisol 

concentration in the pre-match condition (pre-match = 1.97 ng mL-1 - post-match = 8.40 ng mL-1). This 

occurrence is very similar when the analysis of the salivary cortisol concentration is expressed in mmol L-1. 

Table 3 shows the results related to the correlation between the cortisol level and the average and maximum 

heart rate at different moments of the match for the masters football society players over the age of 55. 

Table 3. Correlation between the cortisol level and the average and maximum heart rate at different moments of the match for the 

masters football society (+55 years old). 

Variables Average Heart Rate Maximum Heart Rate 

Cortisol (ng mL-1)     

Pre-match -0.05 -0.01 

1st half Interval -0.22 -0.24 

2nd half interval 0.05 0.21 

Post-match 0.71* 0.74* 

Cortisol (mmol L-1)     

Pre-match -0.04 0.00 

1st half Interval -0.22 -0.25 

2nd half interval 0.12 0.19 

Post-match 0.71* 0.73* 

*p < 0.05. Source: the authors 

The two conditions for measuring salivary cortisol (ng mL-1 and nmol L-1) are highly and positively 

correlated, as well as statistically relevant at the post-match moment. Although estimating the moment when 

heart rate data were collected is not possible, the statistical calculation establishes a relationship between 

these two physiological variables, that is, measured between 40 minutes and 60 minutes of the match. 

Discussion 

The present study investigated the physical activity level, heart rate and salivary cortisol level of masters 

football society players over the age of 55, in addition to assessing the changes in heart rate and salivary 

cortisol levels at different moments (pre-match, during, and post-match). The results showed that the players 

exceeded the maximum heart rate by more than 10% at least once during the match, and they played football 

society with an average heart rate of 84% in relation to the HRmax (Table 2). 

Considering this age group (+55 years old) a physical condition is invariable as a consequence of the aging 

process, that is, the decrease in cardiovascular performance, which refers to the reduction of cardiac output, 

stroke volume, maximum heart rate and maximum oxygen consumption (Ferrari, Radaelli, & Centola, 2003). 

This condition has implications in the sense of maintaining the HRmax (Coelho et al., 2011), and this intensity 

can only be maintained due to the intermittent pattern of football games. Thus, the heart rate is greatly 

changed during a match (Alexandre et al., 2012). Intensity in football game was the object of investigation of 

Bankoff, Marchi Neto and Moreira (2009). The authors evaluated the performance and found that the heart 

rate was between 120 and 170 bpm, that is, 60 to 85% maximum heart rate for young individuals. Although 

there are few data available in the literature for comparison, the results found in the present study show that 

the average heart rate of Masters football society players (+55 years old) was at about 84% in relation to the 

HRmax. These results are worrisome, since they are similar to or higher than those found in players much 

younger than the subjects assessed in the other studies mentioned. 

The intensity of physical exercise performed by football society players has a significant role and deserves 

attention because in extreme cases the individual with cardiovascular disease may have a ‘sudden death’, since 

about 25% of the occurrences is due to heart failure (Ponikowski et al., 2016). In addition, a high heart rate can be 

a strong predictor of cardiovascular death in older men (+65 years old) (Tadic, Cuspidi, & Grassi, 2018).  

Sudden death refers to an unexpected non-traumatic fatal event that occurs within an hour after the onset 

of symptoms in an apparently healthy individual (Priori et al., 2015). However, doctors often believe that older 

patients with heart failure die mainly because the heart muscle’s pump function is reduced, and they 

underestimate the importance and occurrence of sudden death (Rohde et al., 2018). Regarding sportspeople 

over the age of 35, the heart disorders are the main causes of sudden death, especially coronary artery disease 

(Colombo, Ghorayeb, Garcia, & Francisco, 2019). 
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Sudden death is not only related to high heart rate, but also to cortisol high level (Figure 1 and Table 3), 

which reveals values strongly similar to those that can cause cardiovascular death of people with and without 

pre-existing cardiovascular disease, that is, a specific link with cardiovascular mortality exists. This suggests 

that high levels of cortisol can be particularly harmful to the cardiovascular system (Vogelzang et al., 2010). 

Another significant result found was that after 40 minutes of football society practice, the concentration 

of salivary cortisol increased by approximately four times (Figure 1). The results showed that the salivary 

cortisol concentration doubled after 20 minutes (the 1st half of the match), and it doubled again after the other 

20 minutes (the 2nd half). Following this line of analysis, 40 minutes after the football society match had 

started, the players still participated in another half of 20 minutes (3rd half of the match – 2nd half interval and 

post-match). Regarding this new measurement (post-match), the salivary cortisol concentration remained 

unchanged from the point of view of a statistically significant difference. 

Studies that have addressed associations with disease-related factors in the elderly have shown mean 

cortisol concentrations from 20 to 50% higher in older adults compared to younger adults (Ferrari et al., 2001; 

Joseph et al., 2005; Walston et al., 2006; Moffat et al., 2019). However, no article was found in the literature 

that had assessed the salivary cortisol concentration level in the elderly during the practice of intermittent 

physical activity, as in the case of football society, which was the focus of the present study. Regarding the 

practice of competitive sport, Moreira, Arsati, Arsati, Silva, and Araújo (2009) and Filaire, Alix, Ferrand, and 

Verger (2009) found that the salivary cortisol concentration was higher during the competition day, with no 

variation before and after the match. This is opposite to the results obtained in the present study, mainly 

considering pre and post-match moments, since the variation in salivary cortisol was 400% greater when 

compared to the pre-match data collection, which implies in a statistically significant difference at different 

moments of the match. 

The data of the present study add negative effects related to stressful practice (football society) to the 

research field due to the increase in salivary cortisol seen during the match, since some studies (Haneishi et al., 

2007; Kumari et al., 2010) have shown that healthy elderly people with higher salivary cortisol showed lower 

physical performance. Besides the physiological component, the psychological one also influences the 

increase in salivary cortisol during competition (Moreira et al., 2009). 

Similar to the present study, other investigations have identified higher post-match cortisol 

concentrations when assessing hormonal responses after a rugby match (Cormack, Newton, & McGuigan, 

2008), football (Coelho et al., 2011) and during an experimental football match (Ispirlidis et al., 2008). 

Although performed in the laboratory, the studies by Hoogeveen and Zonderland (1996) with professional 

cyclists found an increase in cortisol concentration immediately after the end of tests, and showed that 

cortisol levels increased by 39%. Thus, the authors concluded that the increase in salivary cortisol occurs 

when the practice of intense physical exercise raises the plasma levels of several stressor hormones and 

influences the immune response. 

This significant increase in the salivary cortisol concentration is a response of the organism during and 

after stressors (Jorge et al., 2010), which show the intensity of the physical/physiological effort performed by 

the Football Society players during a competitive match. Theoretically, this additional stressor may arise from 

interactions with other factors, such as the match situation and the importance of the game (Santos, 

Kuczynski, Machado, Osiecki, & Stefanello, 2014). 

The association between salivary cortisol and the average and maximum heart rate at the post-match 

moment (Table 3) may indicate that the physiological stress is at such a level that it neither allows the cardiac 

recovery nor that the decreased cortisol concentration is processed or recovered by the body anymore due to the 

high physical/physiological stress of the players over the age of 50 (Bueno & Gouvêa, 2011). Exercise can act as a 

stimulus for the hypothalamus-pituitary-adrenal axis, which results in a significant increase in circulating cortisol 

levels. Thus, the cortisol levels increase at a rate relatively proportional to the intensity of exercise (Hill et al., 

2008). Regarding the elderly, prolonged increase of cortisol causes a reduction in the hippocampus volume and 

deficits related to memory tasks that are dependent on the hippocampus (Lupien et al., 1988). 

The physiological demand that a masters football society match (+55 years old) imposes on the players 

significantly changed both, the heart rate and the salivary concentration., which indicates that the physical 

demand of a recreational football society match can cause significant stress to the human physiological 

system and must be monitored even during recreational activities. 

In terms of health in general, it is emphasized that chronic stress is considered to have a negative impact 

on individuals, regardless of being older, which may result in a higher incidence of obesity, type 2 diabetes 
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mellitus and cardiovascular disease. Such evidences correspond to the role played by the cortisol physiological 

effect, that is, a mediator of the adaptive response to stress that is involved in several other essential 

functions, such as energy metabolism, regulation of the immune system and bone metabolism (Peeters, 

Schoor, Rossum, Visser, & Lips, 2008; Teo, McGuigan, & Newton. 2011). It is noteworthy that the stress 

related to the aforementioned diseases is not the same as that assessed in the present study, and the stimulus 

required when performing aerobic or anaerobic physical exercises can increase resistance to new types of 

stress, an effect known as adaptation to training (Cruzat, Rogero, Borges, & Tirapegui, 2007). 

The main limitations of this study refer to the difficulty of obtaining a larger sample due to problems 

related to the data collection with ecological validity, in addition to the difficulty of finding in the literature 

data on the participation of men over the age of 55 in events with intermittent intensity of physical effort, in 

addition to the lack of reference standards regarding this age group. It is believed that the use of IPAQ as an 

instrument to verify the physical activity level of the participants did not correctly diagnose the level of 

physical condition of the football society players. On the other hand, this investigation will contribute in the 

sense of providing initial reference values for a sport that is widely practiced in Brazil and with a growing 

number of participants. 

Conclusion 

It is concluded that although the players have reported themselves as having an active profile for playing 

football society, the physical and physiological effort performed by individuals over the age of 55 needs to be 

monitored due to the high effort demand, which sometimes indicates an extremely high average heart rate, 

besides the fact that the HRmax is exceeded at certain moments. Parallel to this increase in heart rate, a 

significant increase in the cortisol concentration occurs, which is doubled after 20 minutes of practice and 

quadrupled after 40 minutes, entering a plateau when measured 60 minutes after the match started. 

In this sense, football players over the age of 55 with habitual physical activity level and categorized as being 

active or very active are likely to have their technical performance affected. Further studies that involve this 

population profile during the practice of football society, whether as leisure or competition, should be carried out 

with concern on the occurrence of injuries or even on more serious impairment related to health status.  
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