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ABSTRACT
The aging process can promote hypothalamus-pituitary-adrenal axis changes causing dysregulation 
in cortisol levels, and consequently inappropriate response and recovery after an acute stressor stim-
ulus. However, there is an interindividual and gender difference mainly due to pathologies related to 
aging as dementia or mild cognitive impairment (MCI). To MCI individuals, higher cortisol levels 
can be associated to chronic stress, despite it is not elucidate the acute responses to the physical 
stressor. The objective of this study was to compare the effect of acute physical stressor on salivary 
cortisol levels between healthy controls and MCI women. Elderly women patients clinically diag-
nosed with MCI (n = 8) and healthy older individuals (n = 10) were selected. Both groups performed 
a cognitive and physical test. The physical stressor test was a moderate-intensity walk on a treadmill 
for 30 min. Salivary cortisol was collected 3 times: before, shortly after, and 15 minutes after the 
walk. It was observed cortisol reduction immediately after physical stressor for both groups with 
large effect size, however there was no significant difference in cortisol levels (F = 3.979; p = 0.063). 
A third cortisol collection after 15 minutes showed a significant effect for moment (F = 4.075; p = 
0.031) with a cortisol reduction. The effect size was considered large for both groups. Regardless of 
the diagnosis, older women present low cortisol responsiveness to a physical stimulus. Besides that, 
those outcomes should be interpreted with caution as a possible physiological deficit and biological 
differences between individuals in coping with a stressor agent.
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RESUMO
O processo de envelhecimento pode promover alterações no eixo hipotálamo-pituitária-adrenal (HPA), cau-
sando desregulação nos níveis de cortisol (resposta e recuperação inadequadas) após um estímulo estressor 
agudo. Para os indivíduos com comprometimento cognitivo leve (CCL), os níveis elevados de cortisol podem 
estar associados ao estresse crônico apesar de não conhecermos as respostas agudas ao estressor agudo. No en-
tanto, existe uma diferença entre os gêneros e os indivíduos principalmente devido a patologias relacionadas 
ao envelhecimento como demência ou CCL. O objetivo do trabalho foi comparar o efeito do estressor físico 
agudo nos níveis de cortisol salivar entre mulheres com CCL e mulheres saudáveis. Foram selecionados idosas 
com diagnóstico clínico de CCL (n = 8) e idosas saudáveis (n = 10). Ambos os grupos realizaram uma tria-
gem com teste cognitivo e físico. O estressor físico consistiu em uma caminhada de intensidade moderada em 
esteira por 30 min. O cortisol salivar foi coletado 3 vezes: antes, logo após e 15 minutos após a caminhada. 
Observou-se redução do cortisol imediatamente após o estressor físico para ambos os grupos com tamanho 
de efeito grande, porém esses resultados não alcançaram diferença significativa (F = 3,979; p = 0,063). A 
terceira coleta de cortisol pós 15 minutos mostrou um efeito significativo para o momento (F = 4,075; p = 
0,031) com tamanho do efeito grande e redução dos níveis de cortisol. Independente do diagnóstico, as idosas 
apresentam baixa responsividade do cortisol a um estímulo físico. Apesar disso, os desfechos devem ser inter-
pretados com cautela devidos as limitações.

Palavras-chave: Cortisol; Saliva; Reatividade; Envelhecimento; Exercício.

Introduction
Mild cognitive impairment (MCI) is a clinical condi-
tion characterized as memory complaints without im-

pairment in activities of daily living1, which may or may 
not progress to dementia, such as Alzheimer’s Disease 
(AD). One possible risk factor for MCI and AD is 
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chronic stress that is associated with hippocampus re-
duced volume causing hypothalamic-pituitary-adrenal 
(HPA) axis impairment and, consequently, inadequate 
cortisol levels at basal condition and in response to a 
stressor stimulus2. Thus, high levels of cortisol may be 
associated with chronic stress intensity in MCI sub-
jects3.

Other important factor to be considered is the cu-
mulative exposure to stressors agents through the life. 
The high levels of cumulative cortisol released would 
bring irreversible and toxic damage to neurons causing a 
neurotoxicity process5 in some brain regions as amygda-
la and hippocampus4. This has been used to explain the 
difficulty elderly people have in dealing with stressors. 
However, it is not elucidated if changes in cortisol levels 
face an acute stressor occurs by the natural aging process 
itself6 or by the chronic stress suffered during life7. Re-
gardless of that, aging is associated with HPA changes 
causing inadequate response and recovery to different 
stressor stimuli. Specifically, to MCI patients it is im-
portant to investigated the cortisol response to stress, 
since that elevated cortisol levels may exert detrimental 
effects on cognition and contribute to AD pathology. 

One of the stressor stimuli more widely studied is 
physical exercise. One session of exercise is considered 
a stressor agent for promoting acute physiological and 
neural effects in response to the in homeostasis unbal-
ance8. During exercise, body undergoes an allostatic 
process, with sensory-motor and hormonal changes9,10. 
So, in a healthy young individual, it is expected HPA 
activation and consequent cortisol increase during and 
immediately after exercise. Then, some minutes and 
hours after exercise occur a cortisol reduction through 
the negative feedback mechanism of HPA11. Despite 
that, a recent study published by our laboratory showed 
a significant cortisol levels reduction after physical ex-
ercise in healthy older persons, with AD and depres-
sion27. One possible explanation is that the changes in 
the HPA which occur both as a result of depression and 
Alzheimer’s disease, as well as aging itself, can affect the 
response to a physical stressor, causing a reduction in 
cortisol levels after this stressful stimulus. However, it is 
not known whether these effects are more pronounced 
as a consequence of aging or of disease processes. 

Regarding MCI individuals, previous studies ob-
served higher basal cortisol levels and that HPA-axis 
dysregulation may accelerate disease progression and 
cognitive decline. However, no studies with acute effect 
of exercise in MCI individuals are found. Furthermore, 

few studies have been conducted in older population 
and the results are inconsistent. These studies have ob-
served an increase12,13, decrease14,15, or no significant cor-
tisol effect16 after a single session of strength training. 

  Accordingly, to our knowledge, the present study is 
the first to show the effect of stressor physical in MCI 
patients. Our hypothesis suggested a greater cortisol 
levels reduction in MCI patients compared to healthy 
older adults, due to greater wear on the HPA axis 
during life, in addition to possible changes in cortisol 
receptors in the hippocampus. Then, this study aimed 
to examine differences in cortisol responsiveness after 
an acute stressor between MCI patients and healthy 
women older adults. 

Methods
This research is part of a larger study entitled “Efficacy 
of physical exercise in the treatment of Major Depres-
sion, Alzheimer’s Disease and Parkinson’s Disease”, 
approved by the Ethics Committee for Studies in Hu-
man Beings CAAE: 24904814.0.0000.5263) and also 
in the Brazilian Registry of Clinical Trials (REBEC) 
under RBR-4M3K2C.

A sample calculation was carried out using the soft-
ware G*Power 3.1.9 for power values defined a priori, 
with alpha (α) = 0.05, beta power (β) = 0.95 and effect 
size = 0.50 indicated the need for a sample size of 14 
participants to be allocated to the HC and MCI groups.

 Due to the different of hormones between genders, 
we recruited only women. Possible candidates were 
initially contacted via telephone, 18 older individuals 
were included, MCI (n = 8) and Healthy Controls 
(HC) (n = 10), informing the research proposal with 
subsequent appointments for visits on three different 
days for evaluations. Inclusion criteria: older aged ≥ 60 
years, female, previously diagnosed with MCI accord-
ing to the Petersen et al1.

 To compose the HC group, it was done an internal 
advertisement mostly neighbors, friends, relatives, or 
close to the participants. Besides that, all healthy in-
dividuals proved their status, without any diagnosis of 
mental disorder, after medical evaluation with a physi-
cian specialized in geriatric psychiatry.

 Exclusion criteria were: insomnia the night before 
collection, diagnosis of dementia or any other psychi-
atric disorder, the existence of any musculoskeletal and 
audiovisual limitations, use of corticosteroids in the 
last few weeks, and dental procedure at least seven days 
before saliva collection.

https://creativecommons.org/licenses/by/4.0/
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Participants went to the laboratory on three differ-
ent days (Figure 1) within a month. At the first vis-
it was performed anamnesis and neuropsychological 
test that include: the Mini-Mental State Examination 
(MMSE)28, verbal fluency (VF)29, clock drawing test 
(CDT)30 and Geriatric Depression Scale (GDS)31. 
And to evaluate the physical condition: the time to up 
and go (TUG) and Sitting-rising test (SRT)32.

On the second visit, all participants underwent a 
cardiac examination to verify their health status with a 
cardiologist. Also, the individuals had their body mass 
index (BMI) checked. The cardiopulmonary exercise 
test was performed on a treadmill (InbraMed Pro®) 
with a ramp protocol (adjusting by tilt) through an in-
direct test without a mask to calculate expiratory vol-
ume. Speed/slope increase was defined based on the 
difference between start and end speed and slope and 
performed every 30 seconds. For this study, it was used 
a ErgoPC software of Micromed® which control speed 
and inclination of the treadmill, and estimate the VO2. 
Moreover, it suggests individualized values for the ef-
fort fulfillment. The test was configured to be complet-
ed in 10 min and the maximum oxygen consumption 
(VO2max) was estimated based on its results, through 
American College of Sports Medicine33 formula 
[VO2max  =  (0,2 x speed [mph]) + (0,9 x speed x slope 
[%])  +  3,5]. The intensity of 70% was calculated by 
heart rate (HR) parameters and external load used. The 
12-lead MICROMED® Digital electrocardiogram 
was used to monitor and record blood pressure and 
electrocardiogram traceability.

 On the third day, participants underwent exercise 
intervention to assess the effect of stressor physical. 
Participants performed 30 min of exercise, including 

5 min of warm-up with low-intensity walking, 20 min 
with moderate-intensity (70% of the VO2max), and 
5 min of calming down with low-intensity walking. 
Saliva samples were collected before, immediately af-
ter and 15 min after session. Exercise was guided by 
physical education teachers, besides that, all remained 
monitored during the walk and every five minutes the 
HR and the rate of perceived exertion (RPE)34 were 
checked. Individuals blood pressure (BP) was mea-
sured before and after a single session of exercise. 

Participants were reminded the day before about 
the test, as well as the requested fasting period. Ex-
ercise intervention with stimulated saliva collections 
were performed between 11 am and 1 pm, with at 
least 1 hour of complete fasting. Before collection, a 
brief questionnaire was carried out with all partici-
pants which included questions that could influence in 
outcomes. Because of that they were inquired about: 
1) usual medication; 2) if they used corticosteroids, or 
similar; 3) hours of sleep the night before; 4) recent 
dental treatment; 5) the time of the last meal and 6) 
last day of physical exercise. 

After that, they were asked to make mouth move-
ments to stimulate saliva and deposit it in a 15 ml fal-
con tube. The collection of salivary cortisol was per-
formed before the exercise session shortly after the 
acute exercise session, and 15 min after physical exer-
cise. Tubes were stored in the freezer at -20°C imme-
diately. ELISA technique (Enzyme Linked Immuno 
Sorbent Assay) by IBL® was adopted. On the day of 
analysis, the tubes were defrosted at the ideal tempera-
ture and centrifuged at 3000 rpm for 10 min. 

 For normality and homoscedasticity, Shapiro-Wilk 
and Levene were used, respectively. Student’s T-test, 

Figure 1 – Experimental procedure
(D1: day 1; D2: day 2; D3: day 3); t: time; min: minutes; GDS: geriatric depression scale; HR: heart rate; max: maximum; MMSE: 
mini-mental state exam

https://creativecommons.org/licenses/by/4.0/
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Mann-Whitney U, and chi-squared were used to eval-
uate the difference between groups such as MMSE, 
GDS, BMI, age, and others variables. In addition, a 
repeated-measurement ANOVA was used to analyze 
cortisol levels between groups (HC x MCI) and at 
time points (pre, post-exercise, and post 15 min of ex-
ercise). Pearson correlation was chosen to analyze cor-
tisol delta (post-pre cortisol) with variables. 

 Furthermore, an effect size analysis was used to ex-
amine the magnitude of the difference in cortisol levels 
between pre- and post-exercise ​​in the HC and MCI 
groups. The results of effect size were interpreted ac-
cording to Cohen35 (trivial; d ≤ 0.20; small: d = 0.20 to 
0.49; moderate d = 0.50 to 0.79; and large: d ≥ 0, 80). 
All analyzes were performed and p value <0.05 was the 
threshold for statistical significance. 

Results
Some older adults in HC group did not use any class 
of medication (n = 2), while others have used antihy-
pertensive and antidiabetic (n = 2) or only antihyper-
tensive (n = 4) and other medications for thyroid (n = 
2). For the MCI group, we have a similar profile with 
some using no medication (n = 2), those who used only 
antihypertensive (n = 2), and others who used anti-
hypertensive and antidiabetic (n = 1). Regular use of 
medication for gastrointestinal disorders (n = 1), medi-
cation for thyroid (n = 1) and venous insufficiency (n = 
1) were also reported.

Non-significant difference was observed for sam-
ple characteristics between groups: age (t = -0.257; p 
= 0.800), BMI (t = -2.089; p = 0.053), education (t = 
0.958; p = 0.352) and VO2max (t = -0.643; p = 0.529) 
(Table 1). Also, no differences were found for the neu-
ropsychological tests: MMSE (U = 0.477; p = 0.500), 
GDS (U = 2.234; p = 0.154), CDT (t = 1.178; p = 
0.257) VF (t = 1.720; p = 0.107) and for the physical 
tests: SRT (t = -1.093; p = 0.292) and TUG (t = -0.141; 
p = 0.890), sleep hours (t = 0.635; p = 0.537) (Table 1). 

Non-significant effect was observed for group (F 
= 2.182; p = 0.159) and for moment (F = 3.979; p = 
0.063), notwithstanding trend for significant findings, 
revealing cortisol reduction after exercise for both 
groups (Figure 2).

For the second analysis, considering the 15 min af-
ter exercise, there was a different sample size with a 
reduction for 13 individuals (HC: 5; MCI: 8 due to 
logistical problems.For comparison within three mo-
ments (pre x post x post 15 min) it was performed 

again the comparison for sample characteristics, which 
expected non-significant difference in age (t = -1.089; 
p = 0.299), BMI (t = -1.204; p = 0.254), education (t 
= 0.206; p = 0.841) and VO2max (t = 1.182; p = 0.262) 
(Table 2). Also, no differences were found for the neu-
ropsychological tests: MMSE (U = 0.137; p = 0.894), 
GDS (U = 0.332; p = 0.406), CDT (U = 0.492; p = 
0.632) VF (U = 1.935; p = 0.082) and for the physi-
cal tests: SRT (U = -0.632; p = 0.541) and TUG (U 
= 0.390; p = 0.704), sleep hours (t = 0.535; p = 0.608). 

Interestingly, we found a significant effect for cor-
tisol (moment effect (F = 4.075; p = 0.031), revealing 
significant reduction between moments without in-
teraction (moment x group) (F = 0.272; p = 0.764). 
The visual analysis of the means allows us to observe 
a gradual and more accentuated slope after 15 min of 
exercise for the healthy controls, while a more accentu-

Table 1 – Sample characteristics in baseline (Data in mean ± stan-
dard deviation or median (interquartile range*)

HC (n = 10) MCI (n = 8) p value

Age (years) 72.30 ± 9.24 73.25 ± 5.39 0.800

Education (years) 16.30 ± 7.53 13.62 ± 2.50 0.352

MMSE (score)* 29.00 ± 2.00 28.25 ± 1.83 0.500

GDS (score)* 1.00 ± 2.25 2.25 ± 1.58 0.154

BMI (kg/m2) 25.10 ± 1.97 27.91 ± 3.66 0.053

VO2max (mL/kg-1/min-1) 23.94 ± 5.92 25.39 ± 2.52 0.529

Verbal fluency (number) 20.11 ± 5.58 16.00 ± 3.31 0.107

Clock drawing test (score) 2.78 ± 0.44 2.37 ± 0.92 0.257

Sitting and rising test (score) 11.89 ± 4.28 15.75 ± 9.60 0.292

Sleep (hours)* 7.00 ± 1.05 6.60 ± 1.34 0.537

HC = healthy control; MCI = mild cognitive impairment; MMSE 
= mini-mental state exam; GDS = geriatric depression scale; BMI = 
body mass index; VO2max = maximum oxygen consumption.

Figure 2 – Salivary cortisol reactivity in female older adults in Mild 
Cognitive impairment (MCI) and healthy control (HC). Data in 
mean and standard error.
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ated decrease after exercise and less accentuated after 
15 min was observed for the MCI group (Figure 2). 
The variables during exercise as speed, slope, heart rate 
and rate of perceived exertion have no statistically sig-
nificant difference (table 03).

Table 2 – Sample characteristics in baseline (Data in mean ± stan-
dard deviation or median (interquartile range*)

HC (n = 5) MCI (n = 8) p value

Age (years) 69.40 ± 7.40 73.25 ± 5.39 0.299

Education (years) 14.20 ± 7.43 13.62 ± 2.50 0.841

MMSE (score)* 28.40 ± 2.07 28.25 ± 1.83 0.894

GDS (score)* 1.40 ± 1.95 2.25 ± 1.58 0.406

BMI (kg/m2) 25.88 ± 0.85 27.91 ± 3.66 0.254

VO2max (mL/kg-1/min-1) 27.90 ± 5.21 25.39 ± 2.52 0.262

Verbal fluency (number) 21.40 ± 6.35 16.00 ± 3.31 0.082

Clock drawing test (score) 2.60 ± 0.55 2.37 ± 0.92 0.632

Sitting and rising test (score) 12.80 ± 4.81 15.75 ± 9.60 0.541

Sleep (hours)* 7.00 ± 1.00 6.60 ± 1.34 0.608

IPAQ classification 2.50 ± 1.00 2.29 ± 1.11 0.758

HC = healthy control; MCI = mild cognitive impairment; MMSE 
= mini-mental state exam; GDS = geriatric depression scale; BMI = 
body mass index; VO2max = maximum oxygen consumption; IPAQ 
= International Physical Activity Questionnaire.

The mean and standard deviation of salivary corti-
sol levels presented for this analysis were: MCI (pre: 
4.05 ± 2.86 nmol/L; post: 2.21 ± 1.09 nmol/L; post 
15min 2.09 ± 0.84 nmol/L) and healthy (pre: 4.24 ± 
2.12 nmol/L; post: 3.34 ± 1.33 nmol/L; post 15min: 
2.79 ± 1.50 nmol/L). Sleep hours were based on the 
last week, considering the night before the acute test. 
The healthy controls had in mean 7 hours of sleep, 
while individuals in the MCI group had in mean 6.6 
hours, which means that these older women possibly 

do not have sleep disorders such as insomnia or hyper-
somnia. 	

The effect size was considered large for both groups 
(MCI: d = 1.37; HC: ​​d = 0.80). A positive and sig-
nificant correlation was observed between cortisol 
delta (post 15 – pre) and symptoms of depression (r = 
-0.472; p = 0.048) and MMSE (r = 0.509; p = 0.031). 
However, non-significant correlation was observed be-
tween cortisol delta and the other variables, such as age 
(ρ = 0.079; p = 0.757), SRT (ρ = 0.282; p = 0.273), and 
TUG (ρ = 0.181; p = 0.487).

Table 3 – Sample characteristics during exercise (Data in mean ± 
standard deviation or median)

HC (n = 5) MCI (n = 8) p value

HR pre-exercise (bpm) 78.60 ± 13.72 74.71 ± 14.96 0.657

HR 5 min (bpm) 94.00 ± 11.89 98.28 ± 23.39 0.750

HR 10 min (bpm) 106.00 ± 7.61 102.85 ± 24.57 0.790

HR 15 min (bpm) 110.80 ± 8.64 105.43 ± 21.92 0.618

HR 20 min (bpm) 110.80 ± 12.64 104.71 ± 22.80 0.548

HR post-exercise (bpm) 109.00 ± 4.47 96.28 ± 17.44 0.147

Delta HR 5 e 20 min (bpm) 16.80 ± 14.89 6.42 ± 3.10 0.084

RPE 5 min (score) 11.40 ± 0.55 12.14 ± 1.06 0.165

RPE 10 min (score) 12.80 ± 0.45 13.00 ± 1.29 0.749

RPE 15 min (score) 12.80 ± 0.45 13.43 ± 0.45 0.423

RPE 20 min (score) 13.00 ± 0.71 13.86 ± 1.95 0.278

RPE post-exercise (score) 13.40 ± 1.14 11.43 ± 1.40 0.027

Delta RPE 5 to 20 min (score) 1.60 ± 0.55 1.71 ± 1.60 0.714

Speed (km/h) 4.68 ± 0.49 4.37 ± 0.36 0.233

Slope (%) 7.70 ± 4.79 5.00 ± 1.00 0.268

HC = healthy control; MCI = mild cognitive impairment; HR = 
heart rate; min = minutes; RPE = rate of perceived exertion; bpm = 
beat per minute; km = kilometer; h = hour

Figure 3 – Salivary cortisol reactivity in female older adults in Mild Cognitive impairment (MCI)(a) and healthy control (HC)(b). Each line 
is presented by one participant. The bold line showed the mean of the group.
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Discussion
The present study aimed to examine differences in cor-
tisol responsiveness immediately after a physical exer-
cise session between MCI patients and healthy older 
adults. The results showed non-significant effect with a 
trend for significant reduction immediately after exer-
cise for total sample, but a signific ant reduction when 
also investigated 15 min after the end of exercise for 
reduced sample. The effect size was considered large 
for both groups.

The results indicated that MCI patients and 
healthy older women seem to have the same charac-
teristic of cortisol response to a physical stressor, which 
may probably be associated with issues of senescence 
itself. A previous study explored the influence of some 
variables on the HPA axis and pointed out that age is 
largely related to changes in the HPA axis25. However, 
few studies have been conducted exploring cortisol re-
sponses to stress tasks in this population25. A possible 
explanation would be related to mineralocorticoid re-
ceptors changes, stopping effectiveness in the negative 
feedback activity of the HPA axis in the older36. 

Meantime, these receptors are responsible for the 
circadian rhythm and not for the response to a stress-
ful stimulus36. Furthermore, a reduction of negative 
feedback would result in cortisol increase after exer-
cise rather than a reduction, as it has been observed. In 
this line, the same authors published a meta-analysis 
that investigated the cortisol response to a challenge in 
older adults and concluded that these individuals have 
higher cortisol levels after a stressful stimulus com-
pared to young persons. These responses were more 
evident in women and pharmacological and psycho-
logical stressors were observed37.

Specifically, concerning physical exercise and the 
healthy population, studies have shown divergent re-
sults, with both reduction and cortisol increase after 
acute stressor. Taha & Mounir14 observed plasma cor-
tisol reduction after 15 min of low- and moderate-in-
tensity strength exercise in healthy older adults of both 
genders. Paunknis et al15 researched only older persons 
and a similar result was found 2h after strength ex-
ercise. On the other hand, studies with high intensity 
of aerobic exercise have observed cortisol increase17,18. 
However, another study also observed an increase after 
30 min of cycling with intensity similar to our study 
(60% of VO2max)17. It is important to point out that the 
elderly individuals included in our research did not 
present symptoms of depression, which is widely in-

vestigated in terms of its relationship between cortisol 
levels and physical exercise26,39. In addition, they had a 
fitness considered weak to regular with approximately 
23% of VO2max mL/kg-1/min-1. 

Three months of exercise intervention successfully 
increased fitness and resulted in a greater fall in cortisol 
concentration from peak to midday, compared with the 
control group39. Nonetheless, the effects of chronic ex-
ercise are different from acute exercise. In the chronic 
adaptation, it is expected a cortisol reduction due to 
more efficacy of HPA negative feedback mechanism 
and upregulation of glucocorticoid receptor.

The type of sample collection may also have in-
fluenced the results found. The main analysis of this 
hormone in research is plasma, saliva, and urine. Ac-
cording to a study carried out over 20 years ago, the 
advantage of saliva analysis is the type less invasive and 
presents a detectable level from 15 min after the ces-
sation of the stressor stimulus, reaching a peak at 20 
to 30 min. Although, to our knowledge, there are no 
studies on the acute effect of exercise on cortisol lev-
els in older individuals with MCI, a greater reduction 
in levels of this hormone after exercise was expected 
due to possible physiological changes in glucocorticoid 
receptors11 and hippocampus atrophy, not allowing a 
good functioning of the HPA axis. In addition, older 
individuals with cognitive deficits are more unable to 
deal with stressful stimuli due to a reduction in their 
coping strategies3. 

Another point to be considered is the chronic in-
flammation generated by the senility process, called 
inflammaging. Thus, the aging process is not the same 
for all individuals, and inflammation may arise before 
chronic diseases that may de-characterize the sample 
considered healthy. In principle, our sample of healthy 
older individuals consisted of older persons without 
mental and cognitive diseases, but some comorbidities 
may have influenced these responses, such as diabetes, 
thyroid disorders, and the medication of these pathol-
ogies. It is known, that older individuals can face more 
diseases developed in senility as hypertension, diabetes 
and thyroid conditions which would by itself impact 
in the HPA axis and cortisol reactivity40 even as the 
medication used to control these pathologies.

Some limitations were inherent to this study, such 
as the small sample size, because when the third cor-
tisol test (15 min after exercise) was investigated, the 
sample size did not reach that estimated by the sample 
calculation. Moreover, heterogeneity of each individual 
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(adapted to the treadmill x sedentary) should be con-
sidered. Another weakness was the use of medications 
and comorbidities that can impact the response to an 
acute stressor.As a strength of the study, we highlight 
being the first to assess cortisol reactivity to a physical 
stressor in MCI individuals. It is known that studies 
with the older population are scarce in the literature 
due to several factors and those with some impairment 
impact adherence getting even more challenge. We 
recognize that more studies with a greater sample size 
are necessary to obtain more confirmation through the 
preliminary data found.

For aerobic exercise, it was also revealed an increase 
after continuous load17,18 and after a submaximal aero-
bic test19, while a decrease in the hormone levels20 was 
also observed after continuous load.Some peculiarities 
must also be considered. Besides intensity, fitness abil-
ity, daytime, gender and individual differences can also 
influence hormonal responses23,24, as well as collection 
time, and psychological subjectivity of each participant 
as resilience25,26. Furthermore comorbidities that are 
very common in older as hypertension and diabetes 
can contribute ad influence in the cortisol reactivity40. 

Regardless of the diagnosis, women aging is asso-
ciated with low cortisol responsiveness to a physical 
stimulus. These results can be interpreted as a possible 
physiological deficit in coping with a stressor agent in 
older individuals. 
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Francisco Javier Soto-Rodríguez 

Universidad de La Frontera, Temuco, La Araucanía

For author and editor
The presented study has a clear objective and an ade-
quate presentation of the problem to be studied. Con-
sidering the current body of evidence, understanding 
the cortisol response to physical stressors is highly rel-
evant, as it may guide future treatments and rehabili-
tation therapies.

However, certain concerns need to be addressed, 
and the authors should clarify and strengthen their ar-
guments. Below, I provide observations and comments 
with the goal of improving the manuscript. 

Coments

Abstract 
•	 Lines 18-20: This sentence needs clarification—did 

cortisol levels increase or decrease?
•	 The relevance of comparing healthy, fit women to 

those with mild cognitive impairment is not entirely 
clear. The argument is based on the premise that aging 
deregulates cortisol levels, but why would differences 
be expected between the groups? This needs to be ex-
plicitly explained.

Introduction
•	 Page 3, lines 10-17: Although the study’s hypothesis is 

explained later, the necessity of investigating differen-
ces in cortisol levels between the groups is not entirely 
clear in this paragraph. While the authors have made 
an effort to address this, I suggest being more explicit 
on this point.

•	 Page 3, lines 22-24: This sentence needs rewriting. It is 
confusing to state that cortisol increases after exercise 
and then say it also decreases “immediately.”

Methods
•	 Page 4, lines 7-10: Rephrase this sentence. It is written 

in a confusing manner, making it difficult to unders-
tand the argument.

•	 Page 5, line 3: On what basis did the authors estimate 

a large effect size? Please provide justification.
•	 Page 6, lines 19-20: Were any other measures or indi-

cations considered before the acute exercise test? For 
example, performing exercise 24 hours prior to the ex-
perimental period could induce variability in cortisol 
levels measured during the test. Other factors, such as 
sleep and emotional stress, should also have been ac-
counted for before the experimental test. Please clarify.

•	 Page 6, lines 21-24: This seems to describe a measu-
re implemented to control variability in cholesterol 
measurements. However, the authors are encouraged 
to restructure this paragraph to clearly explain these 
experimental variability control measures.

Results
•	 Page 7, line 20: Use a lowercase “n” here and throughout 

when referring to the sample. A capital “N” is typically 
used to describe a population.

•	 Page 8, lines 10-14: This section is confusing. It 
appears that the sample for measurement was reduced 
after 15 minutes, but the procedure is not immediately 
clear. Improve the clarity of this paragraph.

•	 Page 8, lines 17-18: Does this correspond to what is 
described in Table 2? If so, make it explicit.

•	 Page 8, lines 18-19: The authors are urged to describe 
the lack of significance in this comparison, despite the 
observed trend.

Discussion
•	 The authors are encouraged to moderate some of 

their statements, particularly those regarding trends. 
It is essential for readers to understand that no signifi-
cant differences were found. Focusing solely on trends 
could lead to confusion or misinterpretation.

•	 Some limitations associated with the study design and 
sample size calculation should also be highlighted. 
For example, for the pre vs. post vs. 15-minute mea-
surement, the sample size was 13 participants, while 
the sample size calculation was 14 (this calculation 
should also be clearly explained). This discrepancy 
may affect statistical power.

Recommendation
•	 Mandatory revisions.

Reviewers’ assessment 
The reviews of this article were originally conducted in Portuguese. This version has been translated using ChatGPT and 
subsequently reviewed by the Chief Editors.
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Reviewer B
Did not authorize publication.

Reviewer C 
Anonymous

Format
•	 Does the article comply with the manuscript prepa-

ration rules for submission to the Revista Brasileira 
de Atividade Física & Saúde?
Yes

•	 Regarding formal aspects, is the manuscript 
well-structured, containing the sections: introduc-
tion, methods, results, and discussion (conclusion as 
part of the discussion)?
Yes

•	 Is the title concise, sufficiently specific, and descrip-
tive of the study (up to 100 characters)?
Partially

•	 Is the language appropriate, and is the text clear, 
precise, and objective?
Yes

•	 Were any indications of plagiarism observed in the 
manuscript?
No

•	 Suggestions/Comments:
•	 I would like to express my gratitude for the oppor-

tunity to contribute to the review of the manuscript 
titled “How Older Women with Cognitive Impair-
ment Cope with Physical Stressors? How Do Old-
er Women Cope with Physical Stressors?”. After a 
careful analysis of the manuscript, I present some 
comments and suggestions below, which I hope will 
help improve the quality of the article for publication.

•	 In “Methodological Procedures,” page 4, lines 23 
and 24, include the CAAE number and the Brazil-
ian Clinical Trials Registry (REBEC) number.

•	 On page 6, lines 1 and 2, revise the sentence, “On 
the second visit, all participants underwent a cardiac 
examination to check their health status and body mass 
index (BMI).” It is ambiguous.

•	 On page 6, lines 4 and 5, clarify whether any refer-
ence was followed. Additionally, the method used 
for the test is not clear.

•	 On page 6, line 12, was VO2max calculated? How? 
How was 70% of VO2max determined?

•	 On page 7, line 24, “...and others who used antihy-
pertensive and more antidiabetic (N =01),” I suggest 
removing the word “more.”

•	 In Table 1, page 19, replace “Clock drawing test 
(score)” with CDT (score) and “Sitting and rising test 
(score)” with SRT (score).

•	 Once all suggested revisions have been carefully 
implemented, ensuring the content is clear, precise, 
and aligned with the journal’s guidelines, the arti-
cle will be ready to make a significant contribution 
to the scientific field and can be submitted for pub-
lication.

Abstract
•	 Are the abstract and summary appropriate (con-

taining: objective, participant information, study 
variables, main results, and a conclusion) and repre-
sentative of the manuscript’s content?
Yes

•	 Suggestions/Comments:
No suggestions.

Introduction
•	 Was the research problem clearly stated and defined?

Yes
•	 Is the research problem adequately contextualized 

in relation to existing knowledge, progressing from 
general to specific?
Yes

•	 Are the reasons justifying the study (including the 
authors’ assumptions about the problem) well es-
tablished in the writing?
Yes

•	 Are the references used to support the research prob-
lem presentation current and relevant to the topic?
Yes

•	 Was the objective clearly presented?
Yes

•	 Suggestions/Comments:
No suggestions.

Methods
•	 Are the methodological procedures generally ap-

propriate for the study of the research problem?
Yes

•	 Are the methodological procedures sufficiently de-
tailed?
Yes

•	 Was the participant selection or recruitment pro-
cess appropriate for the research problem and de-
scribed in a sufficient, clear, and objective manner?
Yes
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•	 Were details provided on the instruments used for 
data collection, their psychometric properties (e.g., 
reproducibility, internal consistency, validity), and, 
where appropriate, on the operational definition of 
variables?
Partially

•	 Is the data analysis plan appropriate and adequately 
described?
Yes

•	 Are the inclusion and/or exclusion criteria for the 
sample participants described and appropriate for 
the study?
Yes

•	 Did the authors provide clarifications regarding the 
ethical procedures adopted for the research?
Partially

•	 Suggestions/Comments:
•	 In “Methodological Procedures,” page 4, lines 23 

and 24, include the CAAE number and the Brazil-
ian Clinical Trials Registry (REBEC) number.

•	 On page 6, lines 1 and 2, revise the sentence, “On 
the second visit, all participants underwent a cardiac 
examination to check their health status and body mass 
index (BMI).” It is ambiguous.

•	 On page 6, lines 4 and 5, clarify whether any refer-
ence was followed. Additionally, the method used 
for the test is not clear.

•	 On page 6, line 12, was VO2max calculated? How? 
How was 70% of VO2max determined?

Results
•	 Is the use of tables and figures appropriate, facilitat-

ing the proper presentation of study results?
Yes

•	 Is the number of illustrations in the article consis-
tent with the journal’s submission guidelines?
Yes

•	 Is the number of participants at each stage of the 
study, as well as the number and reasons for losses 
and refusals, presented in the manuscript?
Yes

•	 Are participant characteristics adequately presented?
Yes

•	 Are the results appropriately presented, highlighting 
key findings while avoiding unnecessary repetition?
Yes

•	 Suggestions/Comments:
•	 On page 7, line 24, “...and others who used antihy-

pertensive and more antidiabetic (N =01),” I suggest 
removing the word “more.”

Discussion
•	 Are the study’s main findings presented?

Yes
•	 Are the study’s limitations and strengths presented 

and discussed?
Yes

•	 Are the results discussed considering the study’s 
limitations and existing knowledge on the subject?
Yes

•	 Do the authors discuss the potential contributions 
of the study’s main findings to scientific develop-
ment, innovation, or real-world application?
Yes

•	 Suggestions/Comments:
No suggestions.

Conclusion
•	 Was the study’s conclusion adequately presented 

and consistent with the study objective?
Yes

•	 Is the study’s conclusion original?
Yes

•	 Suggestions/Comments:
No suggestions.

References
•	 Are the references current and sufficient?

Yes
•	 Are most references composed of original research 

articles?
Yes

•	 Do the references comply with the journal’s guide-
lines (quantity and format)?
Yes

•	 Is citation in the text appropriate, with statements 
supported by relevant references?
Yes

•	 Suggestions/Comments:
No suggestions.

Comments to the author
•	 on page 7, line 24, “...and others who used antihy-

pertensive and more antidiabetic (N =01),” I suggest 
removing the word “more.”

•	 In Table 1, page 19, replace “Clock drawing test 
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(score)” with CDT (score) and “Sitting and rising test 
(score)” with SRT (score).

•	 Once all suggested revisions have been carefully 
implemented, ensuring the content is clear, precise, 
and aligned with the journal’s guidelines, the article 
will be ready to make a significant contribution to 

the scientific field and can be submitted for publi-
cation.

Recommendation
•	 Mandatory corrections.
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