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Abstract
Objective: To investigate the association between the frequency of stressor events and 
cytokines in long-lived older people. Methods: The participants answered a questionnaire 
consisting of sociodemographic variables, indicated which stressor events included in the 
Stressor Life Events Inventory occurred in the last five years and answered the Geriatric 
Depression Scale (GDS). The following were measured by flow cytometry: interleukin 
(IL) 10, IL-6, IL-4, IL-2, tumor necrosis factor (TNF-α) and interferon gamma (IFN-γ). 
We carried out a descriptive statistical analysis in order to characterize the sample. To 
investigate the association between the variables, a multiple linear regression model was 
developed, using the Backward method. Results:  91 older people with an age average of 
82 years participated in the research. More than half of the sample reported the death of 
a loved one as the most prevalent stressor event (61%). In this sample, it was possible to 
notice that the more stressor events were reported, the lower the level of IL-4 (p=0.046), 
as well as the marital status of widowhood, where data showed that those who are widowed 
have fewer stressor events in comparison to who is married ( p=0.037). Conclusion: The 
importance of a more careful look by health professionals in older people multidimensional 
assessment was evidenced, so that subsidies are obtained for the implementation of 
specific programs and interventions that can ease the perception of the stressor events 
experienced, collaborating with less resulting damage of immunosenescence.
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INTRODUC TION

Emotional stress carries strong connotations of 
usual performance breakdown, but it is an inevitable 
factor during life1 and aging itself can be considered a 
stressor factor, as it relates to increased dependence, 
diseases, losses of occupational and affective roles2. 
The experience of these events entails greater or 
lesser demand for emotional, social, and intellectual 
resources depending on the value that is attributed 
to them3.4.

Life event was a term created by Aldwin5 and 
Baltes6 to designate a phase of change that occurred 
between relatively stable periods in the individual’s 
life. Some of these events are typically expected such 
as menopause, university entry and retirement, others 
are unexpected, such as accidents, natural disasters 
and unemployment6.

Unexpected and unpredictable events enhance 
the perception of uncontrollability, ineffectiveness 
of coping or excessive burden of demands2, thereby 
having greater potential to be experienced as 
stressful2,6,7. The stress resulting from these events 
can reduce the immune system’s ability to respond 
to an injury8. There are interactions between the 
endocrine, the immunological, and the Central 
Nervous System (CNS) that are necessary to obtain 
adequate responses to stressor events. Thus, the 
presence of these events can affect the circulation 
and the activity of immune system cells9. 

On the other hand, during systemic infections, 
cancer or autoimmune diseases, immunological 
repercussions lead to CNS stimulation that can lead 
to the development of symptoms of depression in 
vulnerable individuals. Inflammation is therefore an 
important risk factor for major depressive episodes, 
as well as more traditional psychosocial factors8. 

Physiological aging is related to changes in the 
immune system, which characterizes the process 
known as immunosenescence. These changes 
result in greater susceptibility of the older person 
to infectious diseases, degenerative diseases, 
cardiovascular diseases, autoimmune diseases and 
cancer10. Among the changes in immunosenescence, 
we highlight the increase of 2 to 4 times in plasma 
levels of cytokines both pro and anti-inflammatory11. 

The imbalance in the production and release 
of inf lammatory mediators characterizes low-
grade, clinically undetectable inflammation, called 
inflammaging 11,12. This pro-inflammatory state occurs 
in older people even in the absence of associated 
diseases, and it is related to the increased risk of 
chronic diseases12. 

Among the fundamental principles of this 
paradigm is the increase of pro-inf lammatory 
cytokines and the decrease in anti-inflammatory 
cytokines13.14. Pro-inflammatory cytokines include 
IL-1, IL-2, IL-6, IL-12, IL-15, IL18, IL-22, IL-23, 
TNF-α, IFN-γ and among anti-inflammatory drugs, 
il-1Ra, IL-4, IL-10, TGF-β 15.

These changes can be analyzed from an 
evolutionary perspective and not just as harmful16. 
The accumulated knowledge suggests that without 
the existence of double immunosenescence and 
inflammaging, human longevity would be greatly 
reduced which suggests that attempts to intervene 
in the immune system in aging aimed at rejuvenation 
should be based on the maintenance of general 
homeotase to adequately improve inflammatory 
immune functions16. 

Recognizing sources related to immunosenescence 
has been the basis for many studies in the field of 
human aging, but the relationship between the 
impact of stress on the immune system in older 
people, especially those with older age are still poorly 
understood. This study aimed to investigate the 
association between the frequency of stressor events 
and pro- and anti-inflammatory cytokines in long-
lived old people.

METHOD

This is a cross-sectional, quantitative study. The 
sample was obtained for convenience and recruited 
from the Geriatrics and Internal Medicine outpatient 
clinic of the Catholic University Hospital of Brasília 
(HUCB) between March 2016 and May 2018. The 
older people who were already being taken care 
in the outpatient clinic were invited, personally or 
by telephone, to participate in the research on a 
voluntary basis.  
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Training was conducted with the field researchers’ 
team to standardize data collection and apply the 
instruments to minimize evaluation errors and 
problems in filling out the database. 

As inclusion criteria, we chose to select, preferably, 
those older than 80 years old, not being excluded 
those who would miss less than one and a half years 
to complete the desired age. Thus, older people aged 
78 years and older and who were followed at the 
HUCB outpatient clinic were included. 

Cognitive deficit was used as an exclusion criterion. 
Therefore, the 227 old people who initially consented 
to participate in the study and signed the consent 
form passed the global cognitive screening, where the 
Mini Mental State Examination (EMSE) was used, 
consisting of 30 questions that assess orientation in time 
and space, episodic memory, immediate repetition, 
praxia, visuospatial functions and language17.

Of the 227 older people who participated in global 
cognitive screening, those who scored below the cut-
off score for their level of education were excluded, 
17 points for illiterate, 22 points for older with 1 to 
4 years of education, 24 points for those with 5 to 
8 years of education and 26 points for those who 
have 9 years or more of education, thus, the sample 
started to include 144 older people.

The 144 selected participants answered an 
interview consisting of sociodemographic variables: 
age, gender, self-declared color, whether they work 
or if they are retired, as well as about the presence of 
chronic diseases (heart disease, arterial hypertension, 
ischemic stroke, diabetes, cancer, rheumatoid 
arthritis, lung diseases, depression and osteoporosis). 

To evaluate the presence of stressful events, we 
used the Life Course Stressor Events Inventory, 
validated by Aldwin18, consisting of 31 items that 
present stressor events potentially experienced in the 
last 5 years prior to data collection. The instrument 
evaluates the frequency of stressor events and the 
level of stress attributed by the respondent. The 
answers were grouped into 9 categories: death of 
a loved one, illness of a loved one, illness of the 
person, care of a family person, loss of purchasing 
power, family conflicts, suffering from some type of 
violence, uncontrollable events that affect descent, 

loss of activity or friendship appreciated. Older people 
indicated which events listed were present in their 
lives in the last five years, or if they did not happen.

The geriatric depression scale (GDS) was also 
applied, an instrument used to track depression in 
older people, and the short version, consisting of 15 
questions was also used, and it should be answered 
by assigning grade 1 for no and 0 for yes, where 
the sum greater than or equal to 5 is indicative of 
suspected depression19-21.

For cytokine dosage, blood collection was pre-
scheduled with participants for a second moment 
in a Sabin Laboratory unit. All collections were 
performed in the morning by qualified professionals.

A total blood sample was collected from each 
participant in tubes with coagulation activator and 
centrifuged. These venous total blood samples were 
transported to the Immunogerontology Laboratory 
of UCB and, at the time of biochemical evaluation, 
serum samples were obtained, being kept at the 
temperature of -80ºC until thawed for evaluation 
of inflammatory mediators.

Cytokine dosages were obtained by f low 
cytometry using multiplex system with a ball-based 
immunoassay set (Human Th1/Th2/TH17, BD 
Biosciences, San Diego, California, USA). Laboratory 
procedures followed the protocols provided by the 
kit manufacturer. This allowed measurements for 
six different circulating mediators: IL-2, IL-4, IL-
6, IL-10, IFN-γ and TNF-α. Lyophilized cytokine 
patterns and serum samples were processed together, 
following the manufacturer’s protocol, and the results 
obtained used the BD FACSCalibur flow cytometer, 
FL4 channel. The data were analyzed using the 
FCAP software, version 3.0, (BD Biosciences). 

All responses were recorded electronically 
by Google form and sent to the search database 
worksheet. To ensure data security against 
unauthorized access, alteration, disclosure, or 
unauthorized destruction of information, documents 
have been encrypted, with restricted access and two-
step verification and safe browsing feature. At the 
end of the search, the data was downloaded to a 
local device and the data was erased from the cloud.
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53 out of 144 participants were excluded because 
they did not show up for blood collection for cytokine 
dosages. The final analysis was performed with data 
referring to 91 long-lived old people.

To verify the difference in the dosage of 
biomarkers with the number of life stressful events, 
the Kruskal Wallis test was used.

The association between categorical variables 
was verified using the Chi-Square Person test, and 
when it was not possible to use it, Fisher’s exact test 
was performed.

At the end, the variables with p-value less than 0.20 
for linear regression analysis were selected. Then, a table 
was elaborated, removing the variables with higher 
values of p until reaching a model with all variables 
with p value less than 0.05, using Backward method.

The research was approved by the Research Ethics 
Committee of UCB, under opinion No. 3,061,534, 
meeting the requirements of Resolution No. 466/12 
of the National Health Council, which provides for 
the rules and guidelines regulating research involving 
human beings.

RESULTS 

The participants of the research were mostly 
female, corresponding to 61.5% of the sample, 
concentrating on the age group of 80 to 84 years, 
48.4%, with the majority self-declared white, 
68.1%. Singles represented 43.1% of the sample, 
with a majority of 59.7% having 4 children or more. 
Most of them do not work and receive retirement 
(Table 1). 

Table 1. Sociodemographic variables of long-lived old people attended at the HUCB outpatient clinic, 2016.

Variables Frequency
Age (in years)
78 to 79 14 (15.4%)
80 to 84 44 (48.3%)
> 85 32 (35.2%)
Not reported 1 (1.1%)
Gender
Male 34 (37.4%)
Female 56 (61,5%)
Not reported 1 (1.1%)
Color
White 62 (68.1%)
Black 2 (2.2%)
Mixed 23 (25.3%)
Indigenous 1 (1.1%)
Yellow 2 (2.2%)
Not reported 1 (1.1%)
Work
Yes 12 (13.2%)
No 78 (85.7%)
Not reported 1 (1.1%)
Retired
Yes 75 (82,4%)
No 14 (15,4%)
Not reported 2 (2.2%)
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The most reported chronic diseases were 
hypertension, 80.5%, osteoporosis, 36.3%, and 
diabetes, present in 28.9% of the sample. 

Regarding the stressor events experienced in 
the last five years, more than half reported death 
of a loved one (61%). Other frequent events were 
loss of activity or friendship that he liked very 
much (48%), illness in a loved one (47%), illness in 
the person himself (38%), events that occurred in 
the offspring (34%) and loss of purchasing power 
(33%). The least reported events were violence to 
the older people (27%), family conflicts (21%) and 
care provided to some family member (3%). The 
percentages of stressful events are represented in 
Figure 1.

The mean cytokine values were 6.12 pg/mL for 
IFNγ, 3.32 pg/mL for TNF, 3.54 pg/mL for IL-10, 
12.27 pg/mL for IL-6, 1.70 pg/mL for IL-4 and 9.10 
pg/mL for IL-2. 

The influence of the set of variables was verified: 
gender, age group, years of study, marital status, color, 
number of children, work, retirement, suspicion 
of depression by GDS, family arrangement and 
inflammatory biomarkers in the presence of stressor 
events. This association was made according to the 
number of events thus divided: 0 to 2; 3 and 4; 5 
and more. In it, the number of stressor events was 
directly related to higher chances of depression and 
the fact that these long-lived older people were not 
working (Table 2).

Figure 1. Number of stressor events presented by long-lived older people attended at the HUCB outpatient 
clinic, 2016.
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Table 2. Analysis of the relationship between the number of life stressor events and inflammatory biomarkers 
and sociodemographic variables in long-lived older people attended at the HUCB outpatient clinic, 2016.

Variable 0 to 2 life stressor 
events

3 to 4 life stressor 
events

5 and more life 
stressor events Total p-value

Total 9 32 31 91
IFN-γ 0.700KW

Median (IQR) 5.7 (4.8-6.5) 5.9 (5.4-6.6) 5.9 (5.5-6.4) 5.9 (5.4-6.5)
TNF-α 0.680KW

Median (IQR) 2 (1-3.1) 2 (1.3-2.5) 1.8 (1.1-2.4) 1.9 (1.3-2.5)
IL-10 0.572KW

Median (IQR) 3.2 (3-3.3) 3.7 (3-3.9) 3.6 (2.9-3.8) 3.6 (2.9-4)
IL-6 0.933KW

Median (IQR) 5.2 (3.8-5.6) 4.8 (3.4-8.7) 4.6 (3.1-7.9) 4.8 (3.2-7.2)
IL-4 0.307KW

Median (IQR) 1.9 (1.9-2.7) 1.6 (1.3-2.1) 1.5 (1.2-2) 1.6 (1.3-2.1)
IL-2 0.699KW

Median (IQR) 8.9 (8.8-9.1) 9.2 (8.6-9.7) 8.9 (8.6-9.5) 8.9 (8.6-9.4)
Gender 0.978Qq

Male 4 (44.4%) 13 (40.6%) 13 (41.9%) 30 (41.7%)
Female 5 (55.6%) 19 (59.4%) 18 (58.1%) 42 (58.3%)
Age group (years) 0.555TF

78 to 79 1 (11.1%) 4 (12.5%) 6 (19.4%) 11 (15.3%)
80 to 84 3 (33.3%) 16 (50.0%) 17 (54.8%) 36 (50.0%)
85 and more 5 (55.6%) 12 (37.5%) 8 (25.8%) 25 (34.7%)
Years of Education 0.944TF

None 1 (11.1%) 7 (21.9%) 8 (25.8%) 16 (22.2%)
1 to 4 4 (44.4%) 14 (43.8%) 11 (35.5%) 29 (40.3%)
5 to 8 2 (22.2%) 6 (18.8%) 8 (25.8%) 16 (22.2%)
9 and more 2 (22.2%) 5 (15.6%) 4 (12.9%) 11 (15.3%)
Marital status 0.074TF

Married 1 (11.1%) 1 (3.1%) 4 (12.9%) 6 (8.3%)
Single 1 (11.1%) 17 (53.1%) 13 (41.9%) 31 (43.1%)
Divorced 1 (11.1%) 1 (3.1%) 5 (16.1%) 7 (9.7%)
Widow/Widower 6 (66.7%) 13 (40.6%) 9 (29.0%) 28 (38.9%)
Number of children 0.423TF

0 to 1 2 (22.2%) 4 (12.5%) 3 (9.7%) 9 (12.5%)
2 to 3 4 (44.4%) 9 (28.1%) 7 (22.6%) 20 (27.8%)
4 and more 3 (33.3%) 19 (59.4%) 21 (67.7%) 43 (59.7%)
Work 0.022TF

Yes 4 (44.4%) 4 (12.5%) 2 (6.5%) 10 (13.9%)
No 5 (55.6%) 28 (87.5%) 29 (93.5%) 62 (86.1%)
Retirement 0.083TF

Yes 6 (66.7%) 30 (93.8%) 27 (90.0%) 63 (88.7%)
No 3 (33.3%) 2 (6.2%) 3 (10.0%) 8 (11.3%)

continua
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Variable 0 to 2 life stressor 
events

3 to 4 life stressor 
events

5 and more life 
stressor events Total p-value

Depression 0.013Qq

Yes 0 (0) 5 (16.7%) 13 (41.9%) 18 (25.7%)
No 9 (100%) 25 (83.3%) 18 (58.1%) 52 (74.3%)
Without assistance 0.964Qq

Yes 3 (33.3%) 10 (31.2%) 9 (29.0%) 22 (30.6%)
No 6 (66,7%) 22 (68,8%) 22 (71,0%) 50 (69,4%)
Partner 0.332Qq

Yes 2 (22.2%) 16 (50.0%) 14 (45.2%) 32 (44.4%)
No 7 (77,8%) 16 (50,0%) 17 (54,8%) 40 (55,6%)
Children 0.574TF

Yes 6 (66,7%) 15 (46,9%) 17 (54,8%) 38 (52,8%)
No 3 (33.3%) 17 (53.1%) 14 (45.2%) 34 (47.2%)
Grandchildren 0.561Qq

Yes 4 (44,4%) 10 (31,2%) 8 (25,8%) 22 (30,6%)
No 5 (55,6%) 22 (68,8%) 23 (74,2%) 50 (69,4%)
Great-grandchildren 0.184TF

Yes 1 (11.1%) 2 (6.2%) 0 (0.0) 3 (4.2%)
No 8 (88.9%) 30 (93.8%) 31 (100.0%) 69 (95.8%)
Other relative 0.626TF

Yes 0 (0.0) 1 (3.1%) 3 (9.7%) 4 (5.6%)
No 9 (100.0%) 31 (96.9%) 28 (90.3%) 68 (94.4%)
Friend 0.724TF

Yes 1 (11,1%) 2 (6,2%) 3 (9,7%) 6 (8,3%)
No 8 (88.9%) 30 (93.8%) 28 (90.3%) 66 (91.7%)

IQR: Interquartile range; KW: Kruskal-wallis; Qq: Chi-square; TF: Fisher Test.

Then, data with p values lower than 0.20 were 
submitted to linear regression, with the number 
of stressor events added to all inf lammatory 
biomarkers as a dependent variable. Depression was 
the only significant variable in this linear regression 
analysis, evidencing that the more stressor events, 
the higher the GDS score.

In a second round, data with p values lower than 
0.20 were again removed, reserving only the variables 
corresponding to inflammatory biomarkers, until the 
most significant variables were reached, all having 
a p value lower than 0.05. The data obtained are 
shown in Table 3.

Continuation of Table 3
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Table 3. Factors associated with the number of stressor events among long-lived old people in the Federal District.

Variables Coefficient (95% CI) p-value
IFN 0.34 (-0.21-0.89) 0.224
TNF -0.02 (-0.06-0.02) 0.406
IL-10 0.16 (-0.49-0.8) 0.624
IL-6 0.03 (-0.05-0.12) 0.428
IL-4 -0.66 (-1.3- -0.01) 0.046
IL-2 0 (-0.72-0.72) 1
Marital status*
Single -0.51 (-2.06-1.03) 0.508
Divorced -0.23 (-2.08-1.62) 0.804
Widow/Widower -1.73 (-3.36- -0.11) 0.037
Depression

Yes vs No 1,35 (0,42-2,29) 0,005
* Reference for marital status: being married; IC: Confidence Interval.

In the end, the variables that were statistically 
significant were IL-4, widowhood and depression. 
Thus, the more stressor events were reported, the 
lower the IL-4 count. Regarding widowhood, the 
data showed that widowers have 1.63% fewer stressor 
events compared to those who are married. The 
data also showed that those who tested positive for 
depression (GDS score>5) have 1.17% more stressor 
events when compared to those without depression.

DISCUSSION

The main objective of the present study was to 
evaluate the relationship between cytokines and 
stressor events in long-lived older people, where a 
significant relationship was observed between the 
highest number of events and lower il-4 concentrations.

Our results also showed that there is a strong 
association between the number of stressor events 
and the presence of depressive symptoms, observed 
in 25.7% of the sample. A similar fact also observed 
in a study conducted with 385 Chinese older people 
living in the community, where it was observed that 
the increase in the number of life stressor events and 
lower levels of resilience were significantly associated 
with higher levels of depressive symptomatology22. 

Stress can also become an aggravating factor 
for immunological alterations, especially in old age, 

which is also characterized by immunosenescence. 
Among the inflammatory mediators analyzed, IL-4 
presented an association inversely proportional to 
stressor events.

In addition to the known anti-inflammatory 
immunological functions, IL-4 shows signs of 
relationship with depressive behaviors, as observed 
in research by Wachholz et al23. These authors, 
using interferon-α in rats, observed that a lower 
responsiveness to il-4 of the microglia was specifically 
related to the development of depressive behavior. 
Thus, IL-4 seems to be related to the regulation 
of depressive behavior in an untreated condition. 
However, this effect was evident only in combination 
with an additional genetic disposition that seems to 
be absent in a certain strain of mice23.

Now, in a study conducted by Lee et al.24 in 
mice submitted to immobilization stress, there was 
a significant decrease in IL-4 secretion in the brain 
stem in relation to the control group, and inverse 
relationship between the activation of the primary 
neuroendocrine and neuronal components of stress 
response and IL-4 concentration.

This interleukin was first discovered as a factor 
secreted by T cells, promoting the increase in the 
proliferation of B cells stimulated by anti-IgM in 
198225. It is now recognized as a regulator of a wide 
variety of functions in immune cells such as Th2 
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lymphocytes, basophils, eosinophils, and mast cells, 
has receptors expressed in many cell types, and can 
stimulate cell proliferation and differentiation, tissue 
regeneration and neurological functions25,26.

IL-4 is a regulatory cytokine par excellence, 
playing a vast role in immune function, with 
increasingly recognized ant i-inf lammatory 
functions26. At the time of its discovery, little was 
imagined how broad its functionality would be, nor 
was it foreseen that blocking its receptor proved to 
be a valuable strategy, as demonstrated with the 
efficacy of creating a drug to moderate to severe 
asthma and atopic dermatitis26. 	

Inflammatory immune activation has often been 
associated with the development of major depression, 
and microglia (brain immunological cells) can serve 
as an important interface in the communication of 
this system with the brain. IL-4, the main cytokine 
of type Th2, can act as a protector against depression 
due to the ability to negatively regulate inflammatory 
processes and inhibit serotonin carrier activity24.

Regarding marital status, widowers had a lower 
number of stressor events when compared to 
married patients. This fact can be compared with 
a result obtained by a study by Trevisan et al27 that 
showed that while older men may suffer negative 
consequences after the death of their partner, 
widowed older women appeared to become healthier. 

Although this study did not reveal in its results the 
marital status of the participants according to male 
or female gender, most of the sample was composed 
of women who, due to traditionally typical social 
functions as caregivers of partner and descendants 
assuming household tasks with weight of “obligation,” 
tend to suffer more fatigue and anxiety27. 

Several studies relate emotional stress and 
changes in the immunological pattern, where IL-1 
cytokines stand out as more studied, IL-6 and 
TNF-α28, among which we can mention a meta-
analysis performed by Black and Miller29, where 
high levels of IL-1β and IL-6 were observed in brain 
and blood samples after the death of people with 
suicidal tendencies compared to healthy controls 
without suicide and IL-8 levels cerebrospinal fluid 
in individuals exhibiting suicidal behavior.

However, the limited number of studies relating 
other cytokines such as IL-4 to neurological 
alterations in response to stress suggests a wide 
knowledge gap. This situation highlights researchs 
that investigate the theme in specific populations 
such as this, focusing on older populations.

The inflammaging has great impact for the older 
person, culminating in baseline levels of increased 
pro-inflammatory cytokines10-12.15, with more intense 
changes in age, especially in the age group studied, 
a fact observed in the high dosage levels of these 
cytokines in the sample.

The imbalance in cytokine production may 
also be exacerbated by the presence of events with 
stressful potential, which can act as potentiators 
of inflammatory activity9. In the present study, a 
relationship was observed between lower IL-4 
concentrations and a higher number of stressor events.

Given the high frequency of women in the sample, 
the number of events presented, the relationship 
of this number with marital status and the report 
of violence highlights the need for public policies 
that focus on the protection of older people rights, 
especially women.

In addition, a more careful view of health 
professionals in the multidimensional evaluation 
of the older person, so that subsidies are obtained 
for the implementation of specific programs and 
interventions that can soften the perception of 
stressor events experienced, identifying them early 
and strengthening coping mechanisms22,28 for a 
more active old age, and even with less damage 
from immunosenescence. 

The present study presents some limitations, 
such as sample size. We believe that this is due to the 
older person’s profile in this study (long-distance) 
and the dependence of third parties to participate 
in data collection, where many older people stopped 
participating in the stages. Regarding the validation 
stage of the Inventory of Life Stressor Events, no 
publications were found for the Brazilian population, 
although it is already widely used in research in this 
population. In addition, the level of stress attributed 
to each event was not evaluated, only the presence 
or not of the occurrence of each stressor event. 
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Similar studies in humans specifically relating IL-4 to 
stressor events have not been found in the literature, 
for this reason we consider that the present study 
gains great relevance because it is a subject that has 
not yet been studied, and the need to present data 
from older people with an average age of more than 
eighty years in Brazil.

CONCLUSION 

The performance of this study allowed verifying 
the relationship between the presence of stressor 
events and inflammatory biomarkers, where the 
decrease in IL-4 was highlighted, which has anti-
inflammatory function, with the increase in the 
number of events. Thus, it is noted the relevance in 
the continuity of studies that deepen the relationship 
between this cytokine and psychological aspects, 
especially in long-lived older people.

By knowing the frequency of events, it was 
possible to verify a higher frequency relationship 

of depressive symptoms and lower risk to these 
events among older widowers when compared to 
married people.

The results bring important contributions to 
the development of public policies to improve the 
quality of life of the older people population, such 
as the evidence of the importance of investigating 
stressor events in this population.

  Therefore, it is understood the need for reception 
and follow-up by health professionals in clinical 
practice, considering events with stressor potential 
to create a framework that helps them to live or even 
overcome, favoring resilience.

Public investment in coping strategies and the 
creation of support networks as a health promotion 
action can optimize public health resources, due to 
the potential to mitigate the damage resulting from 
the negative effects related to immunosenescence. 

Edited by: Maria Luiza Diniz de Sousa Lopes

REFERENCES

1.	 Ansari S. Stress of aged elderly: a review. 
Indian J Health Wellbeing. 2019;10(4):162-5. 
Available from: https://www.proquest.com/
docview/2307090317?pqorigsite=gscholar&fromopen 
view=true    	

2.	 Fontes AP, Lemos LC, Neri AL. Experiência de eventos 
de vida estressantes na velhice e de riscos e adversidades 
na infância e adolescência. In: Neri AL, Borim FS, 
Assumpção D, editors. Octogenários em Campinas: 
dados do fibra 80+. Campinas: Alinea; 2019. p. 223-38.

3.	 Neri AL, Yassuda MS. Velhice bem-sucedida: aspectos 
afetivos e cognitivos. Campinas: Papirus; 2004.

4.	 Surachman A, Almeida DM. Stress and Coping 
Theory Across the Adult Lifespam. Dev Psychol. 
2018:1-9. Available from: https://doi.org/10.1093/
acrefore/9780190236557.013.341 

5.	 Aldwin CM. Stress, coping, and development: an 
integrative perspective. 2ª ed. New York: Guilford 
Press; 2009.

6.	 Baltes PB. Theoretical propositions of life-spam 
developmental psychology: on the dynamics between 
growth and decline. Dev Psychol. 1987;23(5):611-
26. Available from: https://doi.org/10.1037/0012-
1649.23.5.611 

7.	 Fortes ACG, Neri AL. Eventos de vida e 
envelhecimento humano. In: Neri AL, Yassuda MS. 
Velhice bem-sucedida: aspectos afetivos e cognitivos. 
3ª ed. Campinas: Papirus; 2008. p. 51-70.

8.	 Dantzer R, Cohen S, Russo S, Dinan TG. 
Resilience and immunity. Brain Behav Immun 
Health. 2018;74:28-42. Available from: https://doi.
org/10.1016/j.bbi.2018.08.010  

9.	 Fali T, Vallet H, Sauce D. Impact of stress on aged 
immune system compartments: Overview from 
fundamental to clinical. Exp Gerontol. 2018;5:19-
26. Available from:  https://doi.org/10.1016/j.
exger.2018.02.007   

10.	Pawelec G. Age and immunity: What is 
immunosenescence? Exp Gerontol. 2018;105:4-
9. Available from: https://doi.org/10.1016/j.
exger.2017.10.024 

11.	 Esquenazi DA. Imunossenescência: as alterações do 
sistema imunológico provocadas pelo envelhecimento. 
Rev Hosp Univ Pedro Ernesto. 2008;7(1): 38-45. 
Available from: https://www.arca.fiocruz.br/handle/
icict/28948  

https://www.proquest.com/docview/2307090317?pqorigsite=gscholar&fromopenview=true
https://www.proquest.com/docview/2307090317?pqorigsite=gscholar&fromopenview=true
https://www.proquest.com/docview/2307090317?pqorigsite=gscholar&fromopenview=true
https://doi.org/10.1093/acrefore/9780190236557.013.341
https://doi.org/10.1093/acrefore/9780190236557.013.341
https://doi.org/10.1037/0012-1649.23.5.611
https://doi.org/10.1037/0012-1649.23.5.611
https://doi.org/10.1016/j.bbi.2018.08.010
https://doi.org/10.1016/j.bbi.2018.08.010
https://doi.org/10.1016/j.exger.2018.02.007
https://doi.org/10.1016/j.exger.2018.02.007
https://doi.org/10.1016/j.exger.2017.10.024
https://doi.org/10.1016/j.exger.2017.10.024
https://www.arca.fiocruz.br/handle/icict/28948
https://www.arca.fiocruz.br/handle/icict/28948


11 of 11

Stressor events and cytokines

Rev. Bras. Geriatr. Gerontol. 2021;24(2):e200350

12.	Flynn MG, Markofski MM, Carrillo AE. Elevated 
Inflammatory Status and Increased Risk of Chronic 
Disease in Chronological Aging: Inflamm-aging 
or Inflamm-inactivity? Aging Dis. 2019;10(1):147-
56. Available from: https://doi.org/10.14336/
AD.2018.0326  

13.	Milan-Mattos JC, Anibal FF, Perseguini NM, Minatel 
V, Santos PR, Castro CA, et al. Effects of natural 
aging and gender on pro-inflammatory markers. Braz 
J Med Biol Res. 2019;52(9):1-9. Available from: http://
dx.doi.org/10.1590/1414-431x20198392   

14.	 Fulop T, Larbi A, Witkowski JM. Human 
Inflammaging. Gerontology. 2019;65(5):495-504. 
Available from: https://doi.org/10.1159/000497375  

15.	Minciullo PL, Catalano A, Mandraffino G, Casciaro 
M. Inflammaging and Anti-Inflammaging: The Role 
of Cytokines in Extreme Longevity. Arch Immunol 
Ther Exp. 2015;(64):111-26. Available from: https://
doi.org/10.1007/s00005-015-0377-3 

16.	Fulop T, Larbi A, Dupuis G, Page AL, Frost EH, 
Cohen AA, et al. Immunosenescence and Inflamm-
Aging As Two Sides of the Same Coin: Friends or 
Foes?. Front Immunol. 2018. Available from: https://
doi.org/10.3389/fimmu.2017.01960  

17.	 Brucki MD, Nitrini R, Caramelli P, Bertolucci HF, 
Okamoto IH. Sugestões para o uso do mini-exame 
do estado mental no Brasil. Arq Neuropsiquiatr. 
2003;61(3B):777-81. Available from: https://doi.
org/10.1590/S0004-282X2003000500014 

18.	Aldwin CM. The Elders Life Stress Inventory: 
Egocentric and nonegocentric stress. In: Stephens 
MP, Crowther JH, Hobfoll SE, Tennenbaum DL, 
Stephens MP, Crowther JH, et al. Stress and coping 
in later-life families. Washington, DC: Hemisphere 
Publishing Corp; 1990. p. 49-69. 

19.	 Yesavage JA, Brink TL, Rose TL, Lum O, Huang 
V, Adey M, et al. Development and validation of a 
geriatric depression screening scale: a preliminary 
report. J Psychiatr Res. 1983;17(1):37-49. Available 
from: https://doi.org/10.1016/0022-3956(82)90033-4   

20.	Almeida OO, Almeida SA. Confiabilidade da versão 
brasileira da Escala de Depressão em Geriatria 
(GDS) versão reduzida. Arq Neuropsiquiatr. 
1999;57(2B):421-6. Available from: http://dx.doi.
org/10.1590/S0004-282X1999000300013   

21.	Paradela EM, Lourenço RA, Veras RP. Validação da 
escala de depressão geriátrica em um ambulatório 
geral. Rev Saúde Pública. 2005;39(6):918-23. 
Available from: http://dx.doi.org/10.1590/S0034-
89102005000600008  

22.	Lim ML, Gwee DL, Nyunt MS, Kumar R, Ng 
TP. Resilience, stressful life events, and depressive 
symptomatology among older Chinese adults. Aging 
Ment Health. 2015;19(11):1005-14. Available from: 
https://doi.org/10.1080/13607863.2014.995591   

23.	Wachholz S, Mengert L, Plümper J, Sommer R, 
Juckel G, Friebe A. Interleukin-4 is a participant in 
the regulation of depressive-like behavior. Brain Res 
Bull. 2017;326:165-72. Available from: https://doi.
org/10.1016/j.bbr.2017.03.020  

24.	Lee H, Park HJ, Starkweather A, An K, Shim I. 
Decreased Interleukin-4 Release from the Neurons of 
the Locus Coeruleus in Response to Immobilization 
Stress. Mediat Inflamm. 2016. Available from:  
https://doi.org/10.1155/2016/3501905 

25.	Paul EW. History of interleukin-4. Cytokine. 
2015;75(1):3-7. Disponível em: https://doi.
org/10.1016/j.cyto.2015.01.038   

26.	Howard M, Farrar J, Hilfiker M, Johnson B, Takatsu 
K, Hamaoka T, et al. Identification of a T cell-derived 
b cell growth factor distinct from interleukin 2. J Exp 
Med. 1982;155(3):914-23. Available from: https://doi.
org/10.1084/jem.155.3.914  

27.	 Trevisan C, Grande G, Vetrano DL, Maggi S, 
Sergi G, Welmer AK, et al. Gender Differences in 
the Relationship Between Marital Status and the 
Development of Frailty: a Swedish Longitudinal 
Population-Based Study. J Womens Health. 
2020;29(7):1-10. Available from: https://doi.
org/10.1089/jwh.2019.8095   

28.	Slavich GM. Psychoneuroimmunology of Stress and 
Mental Health. In: Harkness LK, Hayden EP. The 
Oxford Handbook of Stress and Mental Health. New 
York: Oxford University Press; 2020. p. 519-46. 

29.	Black C, Miller BJ. Meta-analysis of cytokines 
and chemokines in suicidality: Distinguishing 
suicidal versus nonsuicidal patients. Biol Psychiatry. 
2015;78(1):28-37. Available from: https://doi.
org/10.1016/j.biopsych.2014.10.014 

https://doi.org/10.14336/AD.2018.0326
https://doi.org/10.14336/AD.2018.0326
http://dx.doi.org/10.1590/1414-431x20198392
http://dx.doi.org/10.1590/1414-431x20198392
https://doi.org/10.1159/000497375
https://doi.org/10.1007/s00005-015-0377-3
https://doi.org/10.1007/s00005-015-0377-3
https://doi.org/10.3389/fimmu.2017.01960
https://doi.org/10.3389/fimmu.2017.01960
https://doi.org/10.1590/S0004-282X2003000500014
https://doi.org/10.1590/S0004-282X2003000500014
https://doi.org/10.1016/0022-3956(82)90033-4
http://dx.doi.org/10.1590/S0004-282X1999000300013
http://dx.doi.org/10.1590/S0004-282X1999000300013
http://dx.doi.org/10.1590/S0034-89102005000600008
http://dx.doi.org/10.1590/S0034-89102005000600008
https://doi.org/10.1080/13607863.2014.995591
https://doi.org/10.1016/j.bbr.2017.03.020
https://doi.org/10.1016/j.bbr.2017.03.020
https://doi.org/10.1155/2016/3501905
https://doi.org/10.1084/jem.155.3.914
https://doi.org/10.1084/jem.155.3.914
https://doi.org/10.1089/jwh.2019.8095
https://doi.org/10.1089/jwh.2019.8095
https://doi.org/10.1016/j.biopsych.2014.10.014
https://doi.org/10.1016/j.biopsych.2014.10.014

