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Abstract

Background: Cohabitation with the elderly may bring benefits to social relationships and exert an influence on the recognition of facial expressions of emotion.
Objective: Compare emotion recognition skills between a cohabitation group (CHG) of older adults who live with a dependent elderly individual and a
non-cohabitation group (NCHG) of older adults who do not live with an elderly individual. Methods: Interviews were conducted with 62 older adults in the
CHG and 56 in the NCHG. The two groups were similar with regard to gender, age, schooling, degree of dependence, cognitive performance, and depressive
symptoms. A dynamic task with six emotions (anger, disgust, happiness, surprise, sadness, and fear) and four levels of intensity was administered to evaluate
the recognition of facial emotions. Results: The CHG performed better than the NCHG regarding the correct identification of emotions, specifically surprise
(60%), disgust (60%, 80%, and 100%), fear (80%), and sadness (80% and 100%). Discussion: Cohabitation with an elderly individual seems to offer benefits

to older adults in terms of recognizing facial expressions of emotion.
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Introduction

There is evidence of the existence of six basic emotions: anger, disgust,
happiness, surprise, sadness, and fear. Although other emotions can
be recognized, these six emotions have been predominantly used
in studies aimed at evaluating the perception of facial expressions!.
The ability to recognize emotion based on facial expressions can be
evaluated using static and dynamic images. Dynamic tests involving
images of faces that go from a neutral expression to increasing
intensities of a given emotion are closer to real-life interactions,
which may enhance the accuracy of perceptions23.

A review of the literature reveals that there is an age-related
deficit in recognizing facial expressions of emotion, especially fear,
sadness, and anger. Happiness and surprise are also affected, but
to a lesser extent. The ageing process also seems to have a positive
effect on the recognition of disgust, although this advantage has
not been confirmed statistically+. Using a dynamic test, one study
found that older adults performed poorer than adults with regard
to the recognition of anger, fear, happiness, sadness, and total scores.
Another investigation found that the increase in age was associated
with less accuracy regarding fear, anger, and sadness, higher accuracy
for disgust, and no difference with regard to happiness or surprise2.

The perception of emotions is an important aspect of social
interactions and interpersonal communication!s. Being able to
identify what others are feeling enables one to respond properly, avoid
conflicts and regulate emotions. The social-input model suggests that
the communication of emotions verbally and through facial and body
expressions helps regulate and respond to social interactionss. In
contrast, deficits in emotion recognition can have a negative impact
on social behavior”.

The social-input model holds that the elderly have a better
perspective of their social relationships, since they have a greater
ability to solve problems. They can set aside negative aspects in
moments of tension and have greater resilience when conflicts arise.

These aspects alter the response to various stimuli and affect how
emotions are presented and recognizeds. The emotional experience is
a complex blend of thoughts, reflections, behaviors and actions of the
elderly and their social networks. Therefore, older people cohabitating
with other older people are in an environment of better relationships
and consequently may have a better emotional experience.

Besides intra-generational cohabitation, the ageing of the
population has led to an increase in the number of older adults who
play the role of caregiver to other older adultss. Considering older
couples, it is possible that the one with greater functional capacity
takes on the role of caregiver at some point due to the high prevalence
of chronic diseases in this age group. The literature shows that elderly
caregivers may be more susceptible to the negative impacts of offering
care than younger caregivers, especially with regard to psychosocial
aspects®1. However, studies indicate that there may be benefits related
to the role of caring, such as a higher degree of self-efficacy, enriched
everyday life, a better relationship with the care recipient, feelings of
accomplishment, the learning of new skills, personal and spiritual
growth, and reciprocity!t12. In one study, caregivers even reported
little or no strains. Moreover, a number of population-based studies
found that caregivers had reduced mortality and increased longevity
than non-caregivers®s and that offering support reduced the risk of
death in older adultst4.

The recognition of emotions based on facial expressions is
essential to those who live with others and is also important to
decision making related to the care process. A dependent elderly
individual who cannot communicate or use body expressions is
limited to using facial expressions to alert the caregiver with regard
to aneed or potential danger or simply to demonstrate gratitude and
affection for the caregiver.

Given the importance of the early identification of deficits in
emotion recognition skills, the potential benefits of living with an
elderly individual, and the relevance of emotion recognition in
the intra-generational context, the aim of the present study was to
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compare emotion recognition skills between older adults who live
with an elderly individuals and older adults who did not live with
an elderly individual.

We hypothesized that the cohabitation group would recognize
facial expressions of emotion more accurately than the non-
cohabitation group, regardless of the emotion. When an elderly
person lives with another elderly person, especially when care is
required, the ability to recognize facial expressions of emotion is
necessary more often.

It is important to identify groups that are more likely to have
exhibit greater accuracy in terms of the recognition of emotions
based on facial expressions in order to design interventions aimed
at enhancing this ability in more disadvantaged groups.

Methods

Participants

The sample consisted of older adults registered at primary healthcare
services in the city of Sdo Carlos, which is located in the southeastern
region of Brazil. The city has an estimated population of 243,765
residents (2016 estimate).

Two groups were formed: a cohabitation group (CHG) of older
adults who lived with elderly individuals and a non-cohabitation
group (NCHG) of older adults who did not live with other elderly
individuals. The inclusion criteria for the CHG group were 1) 60
years of age and older, 2) registry at a primary healthcare service in
the city, 3) normal or corrected-to-normal vision, 4) living with an
elderly individual at home, and 5) being the most independent elderly
person living at home. Independence was defined as requiring less
assistance on basic or instrumental activities of daily living, which
was assessed using the Katz Index!5 and Lawton and Brody’s Scalets,
respectively. For the NCHG group, the inclusion criteria were 1) 60
years of age and older, 2) registry at a primary healthcare service in
the city, 3) normal or corrected-to-normal vision, 4) not living with
other older person (age > 60 years) in the same home, and 5) being
as independent as the individuals selected for CHG. The exclusion
criteria for both groups were uncorrected self-reported visual
deficits or a self-reported neurological disorder. We chose the most
independent elderly person in the household considering that elderly
people in the NCHG would be comprised of more independent
individuals. This was confirmed by the similar scores on the scales
of instrumental and basic activities of daily living.

The sample size was calculated based on a pilot study conducted
with nine individuals meeting the criteria for the CHG and nine
meeting the criteria for the NCHG registered at primary healthcare
services. Considering mean and standard deviation values in the pilot
sample, a 5% level of significance (alpha = 0.05), and 80% power, a
minimum of 102 participants (n = 51 in the CHG and n = 51 in the
NCHG) would be representative for comparisons between the two
groups. To compensate for a possible 20% dropout rate, a convenience
sample of 65 participants was selected for each group. The participants
were from different areas of the city. Three were excluded due to visual
deficits, two were excluded due to neurological disorders and seven did
not complete the task. Thus, final sample consisted of 118 community-
dwelling older adults (n = 62 in the CHG and n = 56 in the NCHG).
Figure 1 displays the flowchart of the sample selection process.

Data collection

All participants signed a statement of informed consent. This study
received approval from the ethics committee of the Federal University
of Sao Carlos, Brazil.

The following data were collected between May 2016 and March
2017:

- Socio-demographic characteristics: gender, age (continuous),
marital status (with or without a partner), schooling (conti-
nuous), personal income (in Brazilian currency, continuous),
and number of residents in the home (continuous).

- Dependence level: the Katz Index!s was used to evaluate the
performance on basic activities of daily living (possible range
0-6, with higher scores indicating greater dependence) and
the Lawton and Brody Scale!s was used to evaluate the degree
of dependence with regard to instrumental activities of daily
living (possible range 7-21, with higher scores indicating less
dependence).

- Cognitive status: Addenbrooke’s Cognitive Examination-Re-
vised (ACE-R) was used for the assessment of cognitive status,
which addresses five domains - attention & orientation,
memory, fluency, language and visuospatial ability. The total
score ranges from zero to 100, with higher scores representing
better cognitive status (continuous)!”.

- - Depressive symptoms: the 15-item Geriatric Depression
Scale (GDS)# was administered. The final score ranges from
zero to 15, with higher scores indicating more depressive
symptoms (continuous).

- Recognition of emotions: the Emotion Recognition Task
(ERT) was employed, which is a computer-assisted test with
video clips of images that morph from a neutral face to dif-
ferent intensities of a given facial expression. The participant
sees four Caucasian young adults (two men and two women)
expressing six emotions (anger, disgust, happiness, surprise,
sadness, and fear) at four different emotional intensities
(0-40%, 0-60%, 0-80%, and 0-100%) and chooses from
among the six response options offered. The length of each
video depends on the emotional intensity and ranges from
approximately 1 second (40%) to 3 seconds (100%). The
face remains on the screen until the respondent chooses an
answer. The instructions and verbal labels of the six emotions
were read to illiterate participants. The participant enunciated
the emotion and the examiner clicked on the corresponding
response. There was no time limit for responding (the next
face only appeared when the previous response was given).
The presentation starts with lower intensities and then pro-
ceeds to higher intensities. Three practice trials were given
to each participant before the test. The ERT was displayed
on a 14-inch computer screen. The sum of correct answers
determines the final score and ranges from 0 to 96, which
corresponds to the number of faces displayed. It is also pos-
sible to calculate the score for each emotion (range: 0 to 16)
and each level of intensity (range: 0 to 24)1s.

- Cohabitation characteristics (only for the CHG): the question
focused on who was the other elderly individual at home
(spouse or other). We also asked whether the participant
cared for the elderly person who lived in the same home and,
if so, how many hours were spent per day on care-related
activities regarding the other individual.

Participants recruited

n=130
v v
CHGn=65| NCHG n =65
Exclusion Exclusion
n=1 n=2
Visual deficits Visual deficits
n=2 n=>5
Did not complete the task Did not complete the task
n=2
Neurological disorder

CHGn:BZl NCHGn=56|

Figure 1. Flowchart of sample selection, Sdo Carlos, Brazil, 2017.
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Data analysis

The SAS program (version 9.2 for Windows) was used for the analysis.
The data were expressed as absolute frequency, percentage, mean,
standard deviation, and median. The chi-square test was used to
compare the categorical variables between the two groups and the
Mann-Whitney test was used to compare the ranking on numerical
variables, which did not exhibit normal distribution. Repeated-
measures ANOVA was used to compare the ERT scores between two
groups (CHG X NCHG), six emotions (anger x disgust x happiness
x sadness x surprise x fear) and four intensities (40% x 60% x 80%
x 100%). Tukey’s post hoc test was used for comparisons between
groups and profile tests by contrasts were used for comparisons
within subjects for the six emotions and four intensities. For such,
the variables were transformed into ranks due to the non-normal
distribution. The significance level was set at 5% (p < 0.05).

Results

Table 1 shows the characteristics of the participants. The groups
were similar regarding gender, age, schooling, degree of dependence,
ACE-R and GDS. The CHG had more participants living with a
partner, lower personal income and more residents living in the
home, which was expected due to the inclusion criteria.

Table 2 displays the mean and standard deviation values of correct
responses for each level of intensity and each of the six emotions.

Figure 2 displays the mean scores for each emotion on all levels
of intensity.

The mean scores differed significantly between the two groups
[F (1,116) = 16.33; p < 0.001], with the CHG performing better
(mean: 52 + 8.7) than the NCHG (mean: 45 + 10.3). Tukey’s post hoc
test showed that groups differed with regard to surprise 60% (CHG:
1.7 £ 1.1; NCHG: 1.1 * 1.0), disgust 60% (CHG: 2.8 + 1.2; NCHG:
2.2 + 1.4), disgust 80% (CHG: 3.2 = 1.1; NCHG: 2.5 + 1.4), disgust
100% (CHG: 3.4 £ 0.9; NCHG: 2.9 + 2.4), fear 80% (CHG: 1.2 + 1.0;
NCHG: 0.7 + 1.0), sadness 80% (CHG: 1.4 + 1.1; NCHG: 1.0 + 1.0),
and sadness 100% (CHG: 1.8 + 1.2; NCHG: 1.0 + 1.2). No significant
differences were found regarding happiness or anger.

However, interactions between group and type of emotion,
between group and level of intensity, and among type of emotion,
level of intensity and group did not differ significantly. This indicates
that although cohabitation led to an improved performance, there
were no differential effects across the groups with regard to discerning
different types of emotion or levels of intensity.

A significant effect was found for the six emotions [F (5,580) =
233.87; p < 0.001], with better accuracy regarding happiness (mean:
15.5 + 2.2) and anger (mean: 11.0 + 2.8) as well as poorer accuracy
regarding sadness (mean: 4.7 + 3.2) and fear (mean: 3.5 + 2.8). A
significant effect was also found for the levels of intensity [F (3,348)
= 124.65; p < 0.001], indicating that emotions portrayed at 40%
intensity were harder to recognize than the other intensity levels.

Table 1. Descriptive characteristics of older caregivers (n = 62) and older non-caregivers (n = 56), Sao Carlos, Brazil, 2016/2017

CHG (n=62) NCHG (n = 56) p

Gender (Female)* 91.9% 82.1% 0.11
Age, years (mean + SD)** 69.7+55 70.1+6.7 0.88
Schooling, years (mean + SD)** 41+35 32+27 0.34
Marital status (with partner)* 85.5% 12.5% <0.01
Personal income?, R$ (mean + SD)** 10205+ 8976 13121 +£671.7 <0.01
Number of residents in home (mean + SD)** 3116 24+16 <0.01
Katz Index (mean + SD)** 0.11+03 0.16+0.4 0.45
Lawton and Brody's Scale (mean + SD)** 199+15 19.2+25 0.19
ACE-R** 64.5+15.2 63.1+17.8 0.66
GDS** 36+26 38+27 0.88
Care recipient (spouse) 85.5%

Hours/day in care activities (mean + SD) 5.8+4.1

* Chi-square test; ** Mann-Whitney test.

SD: standard deviation; CHG: cohabitation group; NCHG: non-cohabitation group; ACE-R: Addenbrooke’s Cognitive Examination-Revised; GDS: Geriatric Depression Scale.

Table 2. Mean and standard deviation values of correct responses for each level of intensity, each of the six emations, and total score according to group,

Sao Carlos, Brazil, 2016/2017

CHG (n=62) NCHG (n = 56) p
Level of intensity Mean SD Mean SD
40% 9.7 29 8.7 24 0.03
60% 132 26 1.1 32 <0.01
80% 14.4 25 12.3 33 <0.01
100% 14.7 2.7 12.8 36 <0.01
Emotion
Happiness 13.6 2.1 13.4 2.3 0.91
Surprise 6.6 3.1 5.1 3.1 0.01
Disgust 11.0 30 9.0 44 0.02
Fear 4.0 30 30 26 0.05
Anger 1.4 2.7 10.5 29 0.14
Sadness 5.4 32 39 3.1 0.01
Total 52.0 8.7 45.0 10.3 <0.01

CHG: cohabitation group; NCHG: non-cohabitation group; SD: standard deviation.
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Figure 2. Mean scores according to emotion, level of intensity and group, Sao Carlos, Brazil, 2016/2017.

A significant interaction was found between the type of emotion
and level of intensity [F (15,1740) = 14.75; p < 0.001], as the difference
between the levels of intensity depended on the type of emotion and
vice versa. For example, for the intensity of 100%, differences were
found among fear, happiness, sadness, and surprise, with poorer
results regarding the recognition of fear. On this intensity level, no
differences were found between fear and anger or fear and disgust. No
significant differences among intensity levels were found regarding
fear. On the other hand, differences among intensity levels were clear
regarding disgust (40% < 60% < 80% < 100%).

Discussion

The purpose of this study was to investigate whether older adults
living with a dependent elderly individual (n = 62) differ from older
adults not living with an elderly individual (n = 56) on a dynamic
emotion recognition task with six emotions and four levels of
intensity. The findings demonstrated the following: 1) the CHG
performed better than the NCHG regarding the correct identification

of emotions (52 * 8.7 and 45 + 10.3, respectively); 2) the differences
were specifically with regard to surprise (60%), disgust (60%, 80%,
and 100%), fear (80%), and sadness (80% and 100%); 3) the two
groups performed similarly with regard to recognizing happiness
and anger; 4) no significant interaction among group, type of
emotion, and intensity was found; 5) happiness was identified the
most accurately and fear was identified the least accurately in both
groups; 6) emotions expressed at 40% intensity were more difficult
to recognize; and 7) a significant interaction was found between type
of emotion and level of intensity.

Previous research has shown that the recognition of facial
expressions of emotion is more accurate with regard to happinesss241920,
The emotion least accurately recognized varies among studies, but
the most cited are fears221, sadness!>2, and anger2!. Moreover,
investigations have demonstrated that lower levels of intensity are
more difficult to identify21922, These findings are consistent with the
present results. The fact that expressions of lower intensity are more
difficult to identify may be the reason why the difference between the
groups only appeared for emotions of greater intensity.
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The majority of studies evaluating emotion recognition have
sought to identify differences in accuracy between adults and
elderly groups or across ages>21921.22, The aim of some studies was to
identify differences between groups with and without neurological
diseases2324. Only older adults were included in the present study
and were divided into those who lived with an elderly individual
(cohabitation group) and those who did not (non-cohabitation
group).

A normative study involving 373 healthy participants aged eight
to 75 years used the ERT and found the following mean scores for
each emotion in the elderly group (65 to 75 years of age): happiness
(13.7), disgust (10.9), anger (9.8), surprise (7.7), sadness (5.3), fear
(4.6), and total (51.9)5. These scores are similar to the scores achieved
in the CHG, but the individuals in the present study had a lower level
of schooling and the number of participants was larger.

Studies show that older adults are less accurate with regard to the
recognition of some emotions, specifically negative emotions, such
as fear, sadness, and anger2-+1925. In the present study, the CHG was
better at recognizing fear and sadness than the NCHG, which may
mean that living with an elderly individual at home leads to more
opportunities for an older adult to recognize emotions based on
facial expressions.

Ageing is often associated with a smaller social network.
However, interactions with remaining social partners are rated
as more satisfying than in younger adults. This is explained
by the optimization of positive relationships, avoidance of
potential conflicts, social expertise, and other aspects, such as the
contributions of the social partners. Even when negative social
exchanges occur, older adults tends to have ways to minimize the
consequences of such exchangess. Living with a dependent elderly
person is a situation that can cause stress and confrontations with
negativity. Therefore, the individuals in the CHG may be required
to perceive negative emotions more often than those in the NCHG.
Therefore, one possible explanation for the present findings is that
cohabitation leads to an increased ability to recognize negative
emotions in order to minimize their consequences. Furthermore,
a caregiver’s sense of self-efficacy contributes to the development
of meaning in the experience of care, reinforces the positive aspects
of caregiving!12, and is associated with enhanced motivation2. A
previous study found that motivation is an important aspect of the
perception of emotions, that is, experimenter-provided motivation
was found to eliminate age differences in the recognition of facial
expressions of emotion2!.

Disgust is an emotion that is reported to be recognized better with
age24and may be even better recognized by older adults in the role of
caregiver, as demonstrated by the present results. Cohabitation and
providing care may lead to an improvement in the recognition of this
specific emotion. Evidence suggests that older adults who receive care
experience feelings of self-disgust, which can be expressed in the face.
However, it seems that this feeling diminishes over time and is related
to the use of coping strategies and caregiver characteristics?’. Daily
contact can enhance the ability to recognize the facial expression of
disgust and then employ strategies to control the situation. This can
help older adults, who become more accurate in recognizing this
specific emotion, and also the care recipient, who experiences lower
levels of self-disgust.

No difference between groups was found regarding anger, which
suggests that cohabitation with elderly individuals does not help to
recover deficits in the recognition of this emotion. The same occurred
for happiness, which was the emotion that both groups correctly
identified the most. According to previous studies, the recognition
of happiness has a ceiling effect+s.

Despite the results, we should highlight the significant correlation
found in the overall sample between the performance on the ERT and
the number of residents in home as well as the significant difference
in the comparison between ERT scores and marital status.

The mean number of residents in the home differed between
groups (3.1 in the CHG and 2.4 in the NCHG) and this could be
a possible explanation for the differences found. Studies show that

deficits in the recognition facial expressions of emotion are associated
with social isolation and difficulties in social interactionss”. Therefore,
living with more people may have influenced the effect found in the
CHG. However, a previous study found that one’s social network
as well as exercise, smoking, and a healthy diet had no influence
on emotion recognition among older adultsz. It is possible that the
number of people in the social network is not the only aspect that
matters and that age group and the exchange of support between
individuals are equally important. These interactions should be
tested in future studies.

Marital status also differed between groups. This may be
explained by the inclusion criteria, as most of the individuals in
the CHG were the spouses of the elderly individuals living in the
same home. This difference should be evaluated in future studies
involving married elderly people who live in the same house, but
are both independent. While this is a limitation of the present study,
we advocate the hypothesis that living, being married, and care may
have more benefits in terms of social interactions than what is found
in married couples who do not exchange care. The benefits of caring
in couples have been studied previously. Researchers have found that
providing care to a spouse for 14 hours or more/week was a predictor
of reduced mortality for the caregiver? and that wives who provided
care to a husband with a disability had higher levels of happiness than
those who only carried out chores.

At the very least, we evaluated two groups that were similar with
regard to a range of variables. We may conclude that living with
and providing care for an older person can help recover the skill of
perceiving emotions that is lost with ageing, specifically with regard
to fear, sadness, and surprise, and may also enhance the identification
of disgust. These differences can be explained by the opportunities for
social interactions that emerge from cohabitation and care activities.
Older adults in this situation are in constant contact with another
elderly person. The demands of such a relationship require specific
skills that may mitigate the decline in identifying emotions and may
even improve emotion recognition.

Our results also suggest that it is important to continue to
examine the positive influence of cohabitation. The loss or decline
in the ability to recognize emotions is associated with greater
psychosocial costs to patients, family members, and healthcare teams.
The early identification of such deficits is important and can enable
the development of proper interventions’. Therefore, older people
who do not live with an elderly individual should be encouraged to
participate in social activities and engage in care activities, such as
volunteer work. Furthermore, interventions with elderly populations
aimed at training the recognition of emotions are required to enable
better functioning in this specific cognitive domain, which is essential
to social life.

The present study has limitations that should be addressed. The
use of a convenience sample does not enable the generalization of
the results, despite the calculation of a representative sample. The
cross-sectional design does not allow the establishment of temporal
associations among the variables. Moreover, the comparison groups
were extreme. Thus, other groups should be investigated, such as
older adults who live with an elderly individual, but do not have a
dependency relationship and also younger adults who live with and
provide care for elderly individuals. Future studies should perform
amore in-depth analysis of other aspects of the cohabitation context
that can contribute to understanding emotion recognition, such as
the number of hours of daily contact, quality of the relationship
between the caregiver and elderly care recipient, and the evaluation
of other individuals in the home.

The present findings offer new insights regarding the recognition
of facial expressions of emotion in older adults who live with other
elderly individuals. The cohabitation group demonstrated greater
accuracy than the non-cohabitation group, especially with regard
to surprise, disgust, fear, and sadness. The data show that the
cohabitation can offer benefits to older adults, which may mitigate
losses related to the ageing process and enhance social interaction
skills.
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