Social support and cognitive processing among elderly caregivers and
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Abstract
Objective: to analyze measures of social support and cognitive processing among elderly
caregivers and non-caregivers. Method: a comparative, cross-sectional and quantitative
study was performed. Participants were divided into two groups: 41 elderly caregivers
of other elderly persons (G1) and 41 elderly non-caregivers (G2). Sociodemographic,
health and care variables, social support, cognition and cognitive processing (verified
by long-latency auditory evoked potential acquisition with the Neuron-Spectrun-4 /
EPM device) were assessed. Results: in G1, the majority were female (n=33, 80.5%),
married (n=34, 82.9%), with a mean age of 68.5 (± 5.8) years, a mean 4.5 (± 3.7) years of
schooling and had provided care on average for 18.0 (± 18.4) years for 6.5 (± 5.1) hours
per day. In G2, the majority were female (n=31, 75.6%), widowed (n=23, 56.1%), had a
mean age of 69.8 (± 7.2) years and a mean 3.7 (± 2) years of schooling. There were no
statistically significant differences between the groups in social support, cognition and
cognitive processing. Conclusion: the task of caring did not have a negative influence on
social support and cognitive processing. This research may contribute to the planning
of actions among primary health care providers and to future research investigating
other factors that permeate this relationship.
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Longevity and the chronic profile of the health
problems of a population may lead to a reduction
in the functionality of the elderly and increase
their degree of dependence in activities of daily
living. Because of these situations, in many cases
such individuals become dependent on care1,2. Such
individuals are responsible for providing care to
dependent elderly persons, thus improving their
quality of life 3.
The profile of caregivers of the elderly has been
identified in Brazilian and international literature as
being informal, a family member, a woman (usually
a wife or daughter), middle aged or elderly, married,
with low levels of schooling and who lives with the
elderly recipient of care4-9.
The task of caring can generate negative impacts
on the health of the caregiver, such as overload or
burden resulting from stress3,10. Other negative
effects arising from the task of caring may also occur,
the most common of which are depression, anxiety,
physical, psychological and/or social exhaustion10.
Some conditions may be associated with the
commitments of the care provided and have a
negative influence on the biopsychosocial health
of the caregiver. These include the hours dedicated
to care, the lack of time for self-care, the duration
of the illness and the increasing dependence of the
elderly, as well as the reduction of work, social and
leisure activities10.
The relationship between cognitive changes and
the delivery of care has been discussed in literature11.
A study carried out with elderly family caregivers of
patients with dementia found that these caregivers
can suffer cognitive and psychophysiological
dysfunctions, which can affect their quality of life
and the ability to provide care. The authors of this
same study observed that levels of brain-derived
neurotrophic factor (BDNF) were affected by the
chronic stress of caregivers, and were partially
related to cognitive deficits. They found that younger
caregivers had significant cognitive dysfunctions,
and that these were even more pronounced among
older caregivers11.

The chronic stress found in the task of caring
seems to be associated with cognitive decline11.
According to Figueiredo et al.12, instrumental activities
of daily living (IADL) and advanced activities of
daily living (AADL) are best performed by people
with effective cognitive functioning. In this sense,
caregivers need to have good cognitive performance
to provide proper care, including, for example, in
areas such as attention and concentration13.
One of the tools used to evaluate attention and
concentration is Auditory Evoked Potential (P-300),
which is highly dependent on cognitive abilities14.
This potential is measured by the evaluation of
latency and amplitude and is characterized by a wave
resulting from the discrimination of a rare stimulus,
which emerges approximately 300 milliseconds (ms)
after the initial stimulus15. The peak latency of P300
can range from 270 to 470 ms, depending on the
proposed activity, although maximum amplitude
occurs at about 300 ms14,16. A review by Pavarini et
al.17 found that, for healthy elderly persons, amplitude
values ranged from 2.2 μV to 18.5 μV and, for latency,
from 320 ms to 484 ms.
Adequate social support may represent a
strategy for reducing the level of stress caused and,
consequently, improving the health of the caregiver,
resulting in improvements in the care provided4,18.
In addition to providing better care, the mental
health of caregivers can be improved if they receive
sufficient social support18. Literature has shown that
social relations benefit the cognitive functioning of
the elderly19. It is therefore necessary to reinforce the
importance of providing appropriate social support
to the elderly, whether they are caregivers or not..
There is also a gap in literature exploring
cognitive processing and social support among
elderly caregivers. The objective of the present study
was therefore to analyze measures of social support
and cognitive processing in two groups of elderly
persons, caregivers and non-caregivers.

METHOD
A comparative cross-sectional study was carried
out based on the assumptions of quantitative
research, involving elderly patients treated at the
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primary care service of a municipal region in
the countryside of the state of São Paulo, in the
southeastern region of Brazil.
The participants were divided into two groups:
elderly caregivers of other elderly persons and noncaregiver elderly persons. To preserve anonymity,
the acronyms C (elderly caregiver) and N (elderly
non-caregiver), followed by a number, were used to
identify each of the participants of the research. In
order to place the elderly in their respective groups,
some inclusion criteria were established:
• Group G1: 60 years of age or older, enrolled in
the primary health care service of the municipal
region and the primary caregiver of a dependent
elderly resident in the same household. It should
be noted that other non-elderly persons could
live in the same household, such as children,
grandchildren, and nephews and nieces, among
others. Elderly patients who reported being
dependent in at least one basic (BADL) or
instrumental (IADL) activity of daily living,
evaluated by the Katz Index20 and the Lawton
and Brody21 scale, respectively, were considered
dependent. These instruments were also applied
to the elderly caregivers, who should be more
independent than the elderly person with whom
they lived.
• Group G2: 60 years of age or over, enrolled in
the primary health care service of the municipal
region, not provide any kind of care to another
elderly person and reside alone or with another
non-elderly family member. Participants with
self-reported neurological disorders, a history
of strokes and alcoholism and/or psychoactive
drug use were excluded.
A sample calculation was performed using the
mean comparison method between the two groups,
setting the significance level at 5% (alpha or type
I error) and the power of the sample at 80% (beta
or type II error at 20%). The values of mean and
standard deviation were estimated from a previous
study performed with elderly caregivers and elderly
persons enrolled in primary care units. A sample of
41 subjects per group was therefore determined22.
Data collection was performed from June 2016
to July 2017 and occurred in two stages. In the first

stage, the interviewers, based on lists provided by
the health services, visited the elderly in their homes
and invited them to participate. After accepting and
signing a Free and Informed Consent Form (FICF),
information on sociodemographic characteristics,
health and care was collected. A time for the second
part of the interview, with a maximum gap of one
week, was also established.
In the second stage, data on cognitive processing,
cognition and social support were collected. This
stage was carried out in a previously defined location
in the neighborhood itself and which was easily
accessible for the participants, ensuring a quiet,
relaxed and well-lit environment.
The variables of interest were investigated using
the following measures:
• Sociodemographic characteristics and health: gender
(female or male), age (years), schooling (years),
marital status (with or without a spouse).
• Characteristics of care: Caregiver (spouse, child),
duration of care (years), hours per day dedicated to
care, whether received material/financial help (yes
or no), or emotional/emotional help (yes or no)
• Social support: assessed by Medical Outcomes Study
(MOS), validated for the Brazilian population
by Andrade et al. 23 , composed of 19 items
referring to five dimensions of support: material,
affective, emotional, positive social interaction
and information. Scores vary from 15 to 100
points, with higher scores representing higher
levels of social support received in that domain23.
• Cognition: evaluated by the Addenbrooke Cognitive
Examination-Revised (ACE-R), validated for the
Brazilian context by Carvalho and Caramelli24,
composed of five domains - attention and
orientation, memory, fluency, language and
visuospatial. Total scores range from zero to
0-100, with higher scores representing better
cognitive status24.
• Cognitive processing (P300): obtained by capturing
the long-latency auditory evoked potentials
using the Neuron-Spectrun-4/EPM model. The
contact electrodes were fixed in the frontal (Fz),
central (Cz), parietal (Pz) regions, according to

659

Rev. Bras. Geriatr. Gerontol., Rio de Janeiro, 2018; 21(6): 657-666

660

the 10/20 international system. Electrodes were
also placed in the right (A1) and left (A2) earlobes
and a reference electrode connected by cables
(jumper - A +) was used. The artifacts related
to non-cerebral signals (blinking and muscular
movements around the eyes) were removed, with
the aid of the additional EOG channel (electrooculogram). The P300 was captured using the
oddball paradigm, with a binaural stimulus
sequence, containing two signals of the same
intensity (90 dB). Within the sequence, the
standard stimulus (1000 Hz) was triggered 80%
of the time, while the rare stimulus (2000 Hz)
was randomly interposed between the standard
stimuli 20% of the time. For the P300 values
the third positive wave that occurs 300–500 ms
after the presentation of the rare stimulus was
considered. From these findings two items of
information were extracted: latency – considering
the time elapsed between the rare stimulus and
the P300 peak (in milliseconds) and amplitude
- the peak P300 value (in microvolts)18. Lower
latency and greater amplitude of the generated
waves reflected better cognitive processing.

Package for the Social Science (SPSS) version 20.0
program for statistical analyzes.

All the ethical aspects governing human research
were respected. The study was authorized by the
Health Department of the city of São Carlos and
approved by the Research Ethics Committee of
the Universidade Federal de São Carlos (CAAE:
51773915.1.0000.5504). Data collection began
following approval.

Table 1 presents data from the comparative
analysis of social support for groups G1 and G2.
There was no statistically significant difference
between the groups, although the elderly persons
in G2 had better scores in all areas of social support.
The highest mean in both groups was for affective
support (G1: 90.4, [±18.5] / G2: 93.1, [±16.1]).
The lowest G1 mean score was for positive social
interaction support (85.4; [± 21.1]). In G2, the lowest
means were for material (90.7, [±18.9]) and emotional
support (90.7, [±18.6]).

All the data were double-entered into a spreadsheet
and the data was validated and conferred. These
results were subsequently transferred to the Statistical

Following descriptive analysis, the ShapiroWilk test was used to verify the normality of the
data. For comparison between groups, the MannWhitney test was used as the data was independent
and non-parametric. A significance level of p≤0.05
was considered.

RESULTS
In G1, the majority of the elderly were female
(n=33, 80.5%), married (n= 34, 82.9%), had a mean
age 68.5 (±5.8) years and a mean 4.5 (±3.7) years of
schooling. Regarding the context of care, the elderly
caregivers had provided care for 18.0 (± 18.4) years
on average and provided care for 6.5 (± 5.1) hours per
day. In G2, the majority were female (n=31, 75.6%),
widowed (n=23, 56.1%), with a mean age of 69.8 (±
7.2) years and a mean 3.7 (± 2) years of schooling.
The mean number of friends or close relatives was
4.6 (± 2.7) for G1 and 4.8 (± 3.7) for G2. There was
no statistical difference between the groups.

Table 1. Comparative analysis of the social support of the elderly caregivers (G1) and the elderly non-caregivers
(G2) groups, according to the scores obtained in the domains of Medical Outcomes Study (MOS). São Carlos,
São Paulo, 2017.
Variable

G1

G2

p-value

Mean (±sd*)

Min-max

Mean (±sd)

Min-max

Material support

89.5 (±16.9)

40-100

90.7 (±18.9)

25-100

0.290

Affective support

90.4 (±18.5)

20-100

93.1 (±16.1)

20-100

0.461

Emotional support

88.5 (±19.3)

20-100

90.7 (±18.6)

35-100

0.482

Positive social interaction support

85.4 (±21.1)

10-100

91.0 (±16.6)

40-100

0.321

Information support

87.8 (±17.5)

20-100

91.6 (±14.8)

50-100

0.255

*Standard deviation

Social support and cognitive processing

It can be seen in Table 2 that the total ACE-R
score was 65.3 (± 16.3) for G1 and 65.8 (± 15.2) for
G2. The mean scores obtained in the groups did
not present significant differences. However, the
highest mean occurred in the language domain, in
both groups (G1: 19.7, [±4.7] / G2: 18.8, [±4.6]).
Regarding cognitive processing, it can be seen
in Table 3 that although there was no significant

difference between the groups, G2 had the highest
means in Pz Latency (355.4 [± 39.3]), Fz Amplitude
(5.5, [± 4.4]), Cz Amplitude (5.4 [± 4.8]) and Pz
Amplitude (6.3 [± 4.0]). Among the two groups, the
highest latency value was in G1 (Fz Latency: 357.7, [±
40.2]) and the lowest was in G2 (Fz Latency: 352.1,
[± 39.8] ). In terms of amplitude, the highest value
was found in G2 (6.3, [± 4.0]) for Pz Amplitude, and
the lowest was in G1 (4.7, [± 4.0]) for Cz Amplitude.

Table 2. Comparative analysis of the cognition of the groups of elderly caregivers (G1) and non-caregivers (G2),
according to the scores obtained in the Addenbrooke's Cognitive Examination-Revised (ACE-R) domains. São
Carlos, São Paulo 2017.
G1

Cognition

G2

p-value

Mean (±sd*)

Min-max

Mean (±sd)

Min-max

ACER – Total

65.3(±16.3)

35-92

65.8 (±15.2)

37-93

0.878

Attention/Orientation

13.7 (±2.3)

8-18

14.0 (±2.4)

8-18

0.398

Memory

14.8 (±5.9)

4-25

15.8 (±5.6)

6-26

0.463

Fluency

6.4 (±2.8)

1-12

6.4 (±2.7)

1-11

0.974

Language

19.7 (±4.7)

10-26

18.8 (±4.6)

9-26

0.350

Visuospatial

10.6 (±3.1)

4-16

10.7 (±3.0)

5-16

0.915

*Standard deviation.

Table 3. Comparative analysis of the cognitive processing of the group of elderly caregivers of elderly persons
(n=41) (G1) and non-caregivers (n=41) (G2). São Carlos, São Paulo, 2017.
P300

G1

G2

p-value

Mean (±sd*)

Min-max

Mean (±sd)

Min-max

Latency Fz

357.7 (±40.2)

288-496

352.1 (±39.8)

292-484

0.512

Latency Cz

353.2 (±37.2)

280-430

353.5 (±45.8)

292-488

0.521

Latency Pz

353.4 (±36.4)

280-430

355.4 (±39.3)

292-470

0.827

Amplitude Fz

4.9 (±3.8)

(-1.7)-15

5.5 (±4.4)

(-1.3)-16

0.617

Amplitude Cz

4.7 (±4.0)

(-3.4)-18

5.4 (±4.8)

(-1.5)-21

0.651

Amplitude Pz

5.8 (±3.8)

(-2.9)-18

6.3 (±4.0)

(-1)-19

0.479

*Standard deviation.

DISCUSSION
The results of the present study indicate a
predominance of women, who were married and
had low levels of schooling in G1. Corroborating the
data from the present study, Anjos et al.5 observed
that the majority of the participating caregivers were
female, married, with low levels of schooling and
who lived with the elderly. Other studies5,6,7,9,25 have
also indicated the same caregiver profile.

Fuhrmann et al. 26, in the city of Porto Alegre,
Rio Grande do Sul, carried out a study with 112
elderly/caregivers linked to a basic care unit,
with the objective of characterizing the elderly
dependents and their main family caregivers and
verifying the association between functional
capacity and caregiver burden. The results of this
study showed that the caregivers had a high level
of education, with an average of 12.2 (± 5.24) years
of study, which differs from the data found here,
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where caregivers had an average of 4.5 years of
schooling (±3.7).
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The mean age of the caregivers in this study
was 68.5 (± 5.8) years. A study of 338 elderly
caregivers found that 39.3% of the participants were
aged between 65 and 69 years, and 65.7% of these
caregivers were female, corroborating the findings of
the present study1. Further corroborating the data, a
survey conducted in Bahia found that 34.5% of the
caregivers were older than 61 years and 89.7% were
female4. It is noteworthy that, as caregivers age, they
may also acquire disabilities and experience greater
difficulty when taking care of themselves and others,
which may increase the vulnerability of both the
caregiver and the elderly person receiving care9,13.
Regarding the care context, the elderly caregivers
provided, on average, 18.0 (±18.4) years of care. A
study carried out in the municipal region of Manoel
Vitorino, in the state of Bahia, found that 68.8%
of caregivers spent between two and ten years of
their lives providing care and 20.8% provided care
for over ten years5.
Regarding the time dedicated to care each day,
the present study observed that caregivers spent 6.5
(±5.1) hours caring per day. This result differs from
some Brazilian studies where, in 2014, 86.2% of the
caregivers investigated by Anjos et al.4 devoted 18
to 24 hours to daily care, giving an average of 21.4
hours per day. Also, in 2015, Anjos et al.5 found that
88% of caregivers provided help to those in need for
a period of 13-24 hours, averaging 21.9 hours per day
(±4.9). The results may be related to differences in the
degree of dependency of the elderly care recipients,
since caring for a highly dependent elderly person,
who requires more onerous care tasks, can generate
greater burden on the caregiver, as it is a long-term
task with a high daily care load5,10.
There was a predominance of women and low
levels of schooling in G2. Dias et al. 27 observed
that 63.1% of the elderly persons who participated
in the study were female and 39.8% had low levels
of schooling (0-3 years of schooling), corroborating
this and other studies6,7. It may be that the reason
for the low levels of schooling in this study is the
fact that most of the elderly are from highly socially
vulnerable neighborhoods, according to the Paulista
Social Vulnerability Index (IPVS).

In terms of marital status, the majority of G2 were
widowed (56.1%). Corroborating these findings, the
Center for Study and Research in Physical Education
(NEPEF/FACVEST) found, in one of its surveys,
that most of the elderly participants (n=35; 70%) were
also widowed28. Being a widower can mean living
alone. Literature has shown that living alone can
mean more independence and autonomy. However,
the family environment is a fundamental element in
the well-being of the elderly, and family relationships
are extremely important when dealing with solitude
and other situations that may affect the life of an
elderly person29.
In 2017, Lima-Costa et al.30 found an average
age of 69.9 years among non-caregivers living in
the community, the majority of whom were female
(56.4%). These data corroborate those found here.
In another study, the authors found that 65.71% of
the elderly participants were female, with one to
four years of schooling (49.23%) and a mean age of
72.32 (±5.55) years7.
Regarding social support, there was no statistically
significant difference between the groups, although
the elderly in G2 had better scores in all areas of this
form of support. In 2015, Anjos et al.5, using the score
in the Social Relations domain of the Whoqol-bref
instrument, which covers issues related to personal
relations and social support and assistance, found that
41.4% of caregivers said they were satisfied in terms
of such support. It is noteworthy that caregivers
related the social support they received to direct
care for the elderly. However, they stated that they
did not receive formal social support.
Social support has an influence on the quality of
life of the caregiver, as it allows greater freedom in
activities of daily living, and may also prevent burden,
biopsychosocial harm and complications to health5.
Also regarding social support for caregivers, some
studies have verified that, if suitable, such support
can impact on the reduction of stress levels that result
from the task of caring, improving the health of the
caregiver and the care provided4,18.
An integrative review of literature carried out
by Pereira31 found that social support was related to
the well-being of the elderly. It was also observed
that elderly persons can receive different types of
social support, such as from family, community,
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friends, groups for the elderly, self-help groups,
and formal support (cited in 50% of articles, where
only specialist doctors and those accompanying the
treatment were mentioned).
It is also emphasized that in circumstances where
social support is low and the social support network
is weak or non-existent, the risks of increased
vulnerability and disease are aggravated32 . Social
and emotional support networks should be seen as
tools for coping with life events caused by stressful
situations and the disorders associated with them.
As the years go by, the significance of the social
network and social support increases.32.
A nationwide study of elderly participants
with functional limitations aimed to describe the
prevalence and sociodemographic factors associated
with the informal and paid help that these elderly
people received. It was observed that the most
frequently reported aid was informal (81.8%),
followed by paid (5.8%) or mixed (6.8%), and,
lastly, none (5.7%). The same study found that the
greater the number of residents in the household,
the greater the propensity to receive help, regardless
of source, age and gender. Also, as age increased,
people who lived alone were more likely to receive
help. The participants who received informal, paid
or mixed assistance were more likely to be women
and live at home with others and with older people,
in comparison with those who did not receive any
kind of help (75 or more years of age)30.
The total mean ACE-R score in G1 was 65.3
(±16.3) points. A cross-sectional study carried out
in a city in the state of São Paulo with 343 elderly
caregivers enrolled in Family Health Units in urban,
rural and high vulnerability contexts, found that
54.5% of the 189 urban elderly scored above the
cut-off point (65 points) on the ACE-R instrument,
corroborating the results found in this study. The
same study also found that, in the rural context,
58.0% of 81 elderly caregivers achieved scores above
the aforementioned cut-off point adopted by the
study. Of elderly caregivers in a high vulnerability
context, 19.2% of the 73 participants scored above
the cut-off grade9. In 2017, Brigola et al.26, in a study
with elderly caregivers living in rural communities,
found a mean ACE-R score of 68.7 (± 15.5), which
also agreed with the findings of the present study.

The mean score of the ACE-R instrument in G2
was 65.8 (± 15.2) points. Nunes et al.33 observed
that 76.9% of the elderly participants in a study
experienced cognitive decline, among whom there
was a higher percentage of women and a greater
proportion of dependent elderly people. Among those
with cognitive decline, there was a greater prevalence
of those who were ≥80 years old, widowers, who
lived with children and had low levels of schooling
(1-3 years of study). In a municipal region in the
northern state of Rio Grande do Sul, Stamm et al.29
found that of 368 elderly participants, 204 (55.4%)
had cognitive deficits.
A study by Casemiro et al.34 revealed a mean total
score of 89.3 (± 4.0) points, which differed from the
results of the present study. A probable explanation
for this discrepancy may be the difference in
schooling among the participants of these studies,
as the participants of the study by Casemiro et al.34
had high levels of schooling. Low schooling, among
other factors, is associated with a higher prevalence
of cognitive decline33.
Regarding cognitive processing, there was
no significant difference between the groups.
However, G2 had higher means in Pz Latency,
Fz Amplitude, Cz Amplitude and Pz Amplitude. A
systematic review by Pavarini et al.17 identified 26
studies that together involved 940 healthy elderly
individuals, most of which sought to identify and
determine how P300 is influenced by age. The
results showed that P300 amplitude values ranged
from 2.2 μV to 18.5 μV, while in the present study
the variation in G1 was (-1.7) to 15, (-3.4) to 18
and (-2.9) to 18, for Fz Amplitude, Cz Amplitude
and Pz Amplitude, respectively, and the variation
in G2 was (-1.3) to 16, (-1.5) to 21 and (-1) to 19
for the same amplitudes. In terms of latency, the
systematic review found values ranging from 320
ms to 484 ms. In the present study, the Fz, Cz and
Pz Latency values in G1 ranged from 288 to 496,
280 to 430 and 280 to 430, respectively, while in
G2 they varied from 292 to 484, 292 to 488 and
292 to 470 for same latencies. The authors affirm
that these variations in the amplitudes and latencies
analyzed may be related to the methodologies
adopted, the variables studied and the samples
observed in these studies. It is important to point
out that the characteristics of the sample and the
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way the test is applied also influence the values of
amplitude and latency35.
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Some limitations of the present study should be
highlighted, notably that it is a cross-sectional study
carried out with a specific sample and the data can
therefore not be generalized, nor is it possible to
establish a cause and effect relationship. In addition,
the groups were similar, but not matched. However,
the results of this study can serve as a basis for
future research, which can be performed with a larger
number of participants, the insertion of other groups
from different contexts and regions, or through the
longitudinal follow-up of these elderly people.

CONCLUSION
The results showed that there were no significant
differences between groups in terms of social
support, cognition and cognitive processing.

The majority of the elderly in Group 1 were
women, married, had a mean age of 68.5 years and
had, on average, 4.5 years of schooling. The elderly
caregivers provided care, on average, for 18.0 years,
with 6.5 hours of daily care. In Group 2, the majority
were women, widowed, with a mean age of 69.8 years
and a mean of 3.7 years of schooling.
In the present study, being a caregiver did not
mean having less social support, worse cognition or
cognitive processing. This may mean that caring for
the elderly does not necessarily negatively interfere
with cognition and cognitive processing, or in other
words, the elderly caregiver does not necessarily
have worse memory, verbal fluency, visuospatial
skills, attention, or concentration. Considering the
characteristics of this sample, from the context in
which they live and based on the methods of the
study, being an elderly caregiver does not mean
having fewer people to rely on.
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