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ABSTRACT

Introduction: The immune system is an important determinant of
longevity and has also contributed to the way individuals feel as they
reach older ages. The inverted CD4/CDS8 ratio is a parameter of the
immune risk phenotype, and its prevalence increases with age. Asso-
ciation between immunological function, cognition and mood has been
supported by studies with clinical and aging populations. Objective:
We explored the relationship between the CD4/CD8 ratio and life sat-
isfaction in a small sample of elderly people from Southern Brazil with
good general health. Method: The sample consisted of 44 elderly
individuals, who participated in an aging study in Southern Brazil (the
PALA Study), and accepted to continue in the investigation collecting
additional blood sample for the CD4/CD8 analysis. From this sam-
ple, 52% (N = 23) presented successful aging according to Rowe and
Kahn'’s criteria. No participant was HIV positive or presented any auto-
immune diseases. A questionnaire was applied for sociodemographic
and clinical data, lifestyle, and occupational activity. Cognitive func-
tion, basic and instrumental activities of daily living, and depressive
symptoms were evaluated with specific instruments. Life satisfaction
was evaluated with the Life Satisfaction Scale from Diener et al. (1985).
Results: Forty-two individuals (95%) showed CD4/CDS8 ratio>1. CD4/
CD8 ratio correlated significantly with life satisfaction (rho = -0.35) and
with age (rho = -0.42) for the whole sample and among the success-
ful aging sub-group only. Conclusion: This is an exploratory analysis
with a small sample of elderly participants from a cohort started in
1996 in Southern Brazil (the PALA study). Their level of satisfaction
with life was high, and correlated significantly, and inversely, with the
CD4/CDS8 ratio. It was also dependent on the successful aging status.
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Introduction

The immune system is an important
determinant of longevity and has also
contributed to the way individuals feel as they
reach older ages. As a result of the
immunosenescence with the advance of human
age, morbidity and mortality by infection
increase, response to vaccination declines and
the incidence of inflammatory diseases and
cancer also rises (1, 2, 3).

The molecular and biochemical changes
observed during aging influence CD4+ T and
CD8+ T cells, regardless of their phenotype or
their differentiation condition (4). Older
individuals showed more marked changes in
CD8+ T cells than younger ones (5).
The inverted CD4/CD8 ratio is a parameter of
the immune risk phenotype (6, 7), and its
prevalence increases with age (8, 9, 10, 11). It
is linked to altered immune function, and
chronic inflammation, and has been correlated
with survival rates in elderly people (12).
Although the normal CD4/CDS8 ratio in healthy
subjects is poorly defined (13), the ratio is
inverted when the value is less than 1 (9) and
most likely to do so among men (6, 14). Values
between 1.5 and 2.5 are generally considered
within normality (15).

Studies on the effect of lifestyle upon T cells in
healthy people showed that impoverished
lifestyle increases the number of T cells (16)
while better overall health care is protective (17,
18). The CD4+ T and CD8+ T lymphocyte
levels of elderly people who practice continued
physical activity are similar to those of younger
individuals. These elderly individuals also do
not present common lymphocyte recruitment
defects to the sites of infection as showed by
sedentary elderly individuals (19).

Association between immunological function,
cognition and mood has been supported by
studies with clinical and aging populations (20).
Better cognitive performance was associated
with lower numbers of effector memory CD4+ T
cells and higher numbers of naive CD8+ T cells

and B cells. In addition, CD4+ T could predict
general and executive function and memory,
even considering factors that influence
cognitive performance in older individuals (e.g.,
age, gender, education, and mood) (20).
Furthermore, chronic psychosocial stress and
emotional stress are associated with decline
and/or impaired immune function (21).
Psychological stress and depressive symptoms
are considered predictors of suppression of
natural killer immune cells (22, 23), which are
linked to the onset of some age-related health
problems (24, 25).

The relationship between life satisfaction and
mortality (26, 27), work disability (28), and
healthy behavior (29, 30) has been reported.
Subjective well-being is beneficial to general
health, while dissatisfaction with life is of risk for
health problems. For this reason, in the present
study we explore the relationship between the
CD4/CDS8 ratio and life satisfaction in a small
sample of elderly people from Southern Brazil
with good general health. Therefore, our
hypothesis was that those participants who
were satisfied with their lives and showed better
cognitive and functional performances would
present CD4/CDS8 ratio values within normality.

Methods

The sub-sample consisted of 44 elderly
individuals, who patrticipated in an aging study
in Southern Brazil (the PALA Study) during 16
years (31). At the baseline, 345 elderly people
were enrolled for the study, from whom 152
died during the follow-up (deaths were certified
at the official registry from Porto Alegre Health
Department), 57 were alive, and 40 were not
found (moved away without noticing the
research group or invalid phone numbers) (32).
Of the 57 living participants, 44 accepted to
continue in the investigation collecting
additional blood sample for the present
analysis, from whom 52% (N = 23) presented
successful aging according to Rowe and
Kahn'’s criteria (33).

No participant was HIV positive or presented
any autoimmune diseases. All individuals
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signed the informed consent term before
starting interviews. The study was approved by
the Ethics Committee of the Institution and
attributed the number 10-0347. We use Strobe
Statement to support writing this article.

A guestionnaire was applied for
sociodemographic and clinical data (diagnoses,
current diseases, medications, and hospital
admissions), lifestyle, and occupational activity.
Cognitive function, basic and instrumental
activities of daily living, mobility (gait and
balance), and depressive symptoms were
evaluated with specific instruments. Functional
status (basic and instrumental) was evaluated
with bADL and IADL scales (34). Charlson
comorbidity index was used to assess clinical
severity and comorbidities (35). Cognitive and
depressive screenings were performed with the
MMSE and GDS-15 (36; 37). Cognitive tests
were the clock drawing test (38), the Boston
Naming Test: 15-item version (39), the Tralil
Making Test — B (39), the CERAD word list
(39), the WAIS-III digit span (40), the semantic
verbal fluency (41), and the phonemic verbal
fluency (F.A.S.) (42).

Life satisfaction and well-being were evaluated
with the Life Satisfaction Scale from Diener and
co-workers (43). Scores are classified as: a) 35
to 31, extremely satisfied; b) 26-30 satisfied; c)
21 to 25, moderately satisfied; d) 20, neutral; e)
15 to 19, moderately dissatisfied; f) 10 to 14,
dissatisfied; and g) 5 to 9, extremely
dissatisfied.

Blood collection for immune markers was
performed at the end of the interview by a
nursing technician. The application of the
complete protocol took 90 minutes on average.

Laboratory Measures
Cytometric Analysis

Lymphocyte characterization usually includes
guantification of the CD4+ subpopulations,
commonly referred to as T helper and CD8+,
which exhibits cytotoxic properties. The most
widely used method for lymphocyte
phenotyping is flow cytometry, a technique to

measure the properties of cells in suspension,
oriented in a laminar flow and intercepted one
by one by a beam of light. The quantification of
the positive cells for the respective CD is
processed by flow cytometry, which has the
advantage of rapid analysis (100-5000 cells/s),
and the evaluation of multiple cellular
parameters individually. Peripheral blood
samples were analyzed on a flow cytometer
according to the manufacturer's instructions.

CD8* T and CD4* T Cells Analyses

A suspension of isolated T cells was incubated
with 5 microliters of CD8 FITC (for CD8+ T
cells) monoclonal antibody and 5 microliters of
CD4 FITC (for CD4+ T cells). 5 microliters of
the corresponding FITC isotypic reagent IgG2a
control R-PE-conjugated were added to labeled
control tubes, and was mixed gently.
Afterwards, all tubes were incubated for 15
minutes, in the dark, at room temperature (22 +
3 °C). Lysis solution was added to all tubes
according to the manufacturer's instructions.
Then all tubes were centrifuged at 400 xg for 3
minutes at room temperature, and fixation
solution was added to all tubes according to the
manufacturer's instructions. Cells from all tubes
were washed twice with 4 ml PBS, and
centrifuged at 400 xg for 3 minutes after each
washing procedure. The cells were re-
suspended from the final wash in 1 ml PBS and
stored in tubes at 2-8 ° C in the dark until the
time of analysis on the flow cytometer.

Statistical Analysis

The statistical analysis was based on data
collected at baseline and the last follow-up visit
in 2012, during which participants underwent a
thorough evaluation. The statistical analysis
was performed with the Statistical Package for
the Social Sciences (SPSS for Windows 18.0)
software. Descriptive data (mean, SD and
frequency) were calculated for demographic
and clinical data. Parametric and non-
parametric data were analyzed with the
Student’'s t-test or Mann-Whitney test,
respectively. Correlation analysis for the
variables of interest was performed with

IJOAR: https://escipub.com/international-journal-of-aging-research/ 3



Juciclara Rinaldi et al., IJOAR, 2019 2:48

Spearman  correlation  (rho).  Significant
correlations were those with values of p <0.05.

Results

Table 1 shows the socio-demographic and
clinical data of the sample. Most participants
were women (N = 36, 81.8%). The median age
was 84.00 years, and the median education
was 8.00 years. The average score in the
MMSE was 26.77 out of a total of 30 points.

The mean score for depressive symptoms was
2.84. The mean score on the Life Satisfaction
scale was 29.11. The scores of the instrumental
and basic activities of daily living scales (bADL/
IADL) were 0.18 = 0.58 and 0.48 *= 0.97
respectively. The most frequent health problem
reported by participants was cardiac (43.2%; N
= 19), followed by blood sugar (20.5%; N = 9),
cancer (15.9%; N = 7), and lung (6.8%; N = 3).

Table 1. Socio-demographic and clinical data of the sample

Variable N (%) Mean £SD Median (percentile
25%-75%)
Gender
Male 8 (18,2)
Female 36 (81,8)

Marital status

Single/Divorced 07 (15.5%)

Married 10 (22.7%)

Widow/widower 27 (61.4%)
Age 84 (82 — 87)
Education (years) 8(5-9)

Successful Aging (yes) 23 (52%)

bADL 0.18+0.58 (0-3)
iADL 0.48+0.97 (0-4)
GDS-15 2.84+3.13
MMSE 26.77+2.99

Life Satisfaction scale

29.11+5.76 (10-35)

CD4/CDS8 ratio

2.1 (1.36-2.79)

Charlson comorbidity index

1.00 (0-2)

MMSE (Mini-Mental State Examination), GDS-15 (Geriatric Depression scale - 15 items), SD

(Standard Deviation)
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Table 2. Spearman (rho) correlation analysis for the variables of interest (N = 44)

Variables Age Life MMSE CD4/CD8 Charlson
Satisfaction ratio index

Age 1.00

Life Satisfaction 0.35* 1.00

MMSE -0.36* 0.08 1.00

CD4/CDS8 ratio -0.42* -0.35* 0.11 1.00

Charlson index 0.30 -0.09 -0.09 -0.21 1.00

bADL 0.055 0.044 -0.079 -0.182 0.103

iADL 0.35* -0.211 -0.300* -0.155 0.336*

*p<=0.05

The CD4/CD8 ratio showed the following
distribution in the sample: 95% (N = 42) had a
value> 1, from whom 29.5% (N = 13) remained
in the interval between 1.5 and 2.5, and the
others got values between >2.5 and <5. Only
5% (N = 2) of the participants were <1.

Spearman's correlation with the variables of
interest showed the following statistically
significant correlations (Table 2): a. positive: life
satisfaction with age (rho = 0.35), IADL with
age (rho = 0.35) and iADL with Charlson index
(rho = 0.34); and b. negative: CD4/CD8 ratio
with life satisfaction (rho = -0.35) and with age
(rho = -0.42); and age with MMSE (rho = -0.36).
The Charlson comorbidity index did not present
significant correlation with the CD4/CD8 ratio
(rho = -0.21). Additionally and to better
understand these results, we removed the two
subjects (females) from the sample who
presented CD4/CD8 ratio <1, but the results
were the same (data not shown).

We also performed these correlations among
the groups successful aging and not successful
separately to understand whether the findings
could be related to this status. A similar pattern
of results was observed for the successful
aging group: a. positive: age with Charlson
index (rho = 0.47); age with iADL (rho = 0.54),
IADL with Charlson index (rho = 0.50), and

bADL with Charlson index (rho = 0.43); and b.
negative: CD4/CD8 ratio with life satisfaction (r
= -0.60), age with MMSE (rho = -0.73). The
Charlson comorbidity index did not present
significant correlation with the CD4/CD8 ratio
(rho = -0.28). The other group showed
significant correlations between age and
CD4/CDS8 ratios (rho = -0.47) and age and life
satisfaction (rho = 0.44), but no correlation
between CD4/CD8 ratio and life satisfaction
(rho =-0.22).

Discussion

This is an exploratory analysis with a small
sample of elderly participants from a cohort
started in 1996 in Southern Brazil (the PALA
study). These elderly individuals present good
general health and no infectious disease. We
hypothesized that higher levels of life
satisfaction and better cognitive and functional
performance would be related to CD4/CDS8 ratio
values within normal parameters (i.e., outside
the immunological risk profile). From the
present sample, 52% had a successful aging
profile according to the Rowe and Kahn criteria,
which have been applied at each cohort
assessment since the baseline in 1996 (for a
review, see reference 33). At the baseline the
successful aging rate was 60%, declining to
52% over the 16 years but has still remained
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high (44). As a consequence, the participants of
this assessment showed good cognitive and
functional performance (MMSE and
bADL/IADL), and lower levels of depressive
symptoms. Furthermore, the evaluation of
comorbidities by the Charlson comorbidity
index, which can be used as an estimate of
general health conditions, showed low values
(between 0 and 2), reinforcing the good health
status of these participants. Therefore, the
positive aging parameters confirm that the
biological, cognitive, functional and emotional
aging process of these elderly individuals
remained with no significant loss.

The level of satisfaction with life was high
(average of 29 for a maximum of 35),
corroborating the positive profile of these older
individuals, and correlated positively with age.
Our older participants were more satisfied with
their lives, which probably was related to the
favorable profile of aging. Subjective well-being,
especially life satisfaction, has been shown to
remain relatively stable over time (45, 46), and
correlates positively with age (47, 48).

The scores of life satisfaction correlated
significantly, and inversely, with the CD4/CD8
ratio — i.e. the higher the satisfaction with life,
the lower the ratio —, and were dependent on
the successful aging status. In a previous study
carried out in Porto Alegre, the authors found
that satisfaction with family relations and
friendships, as well as functional independence,
was predictive of successful aging (49).
However, it is important to emphasize that, in
our analysis, we found mostly CD4+/CD8+
values within the normal intervals, with a higher
CD4 + cell count and a lower number of CD8 +
cells (ratios were mostly higher than 1). T
lymphocytes, CD4 + and CD8 + subpopulations
with cytotoxic properties have been identified
as important markers of the immune system’s
aging (50). This finding of the CD4/CDS8 ratio
within the normal range also corroborates the
already commented good general health status
of these participants. The CD4/CDS8 ratio with
values below 1 was identified in numerous

studies as an important marker of
immunological risk profile (51, 52, 14), and as a
predictor of mortality (53). In this category, we
found only two females among our participants.
However, when we removed them from the
analysis, the results did not modify and the
magnitude of the correlations was maintained.

The CD4/CD8 ratio also negatively correlated
with age, i.e., the older the individual, the lower
the CD4/CD8 values, but these low scores did
not reach the values of an inverted ratio, as
mentioned above. The prevalence of the
inverted ratio increases with age (8, 9, 10, 11),
and has been demonstrated to correlate with
survival rates in elderly people (12). Studies on
the effect of lifestyle upon T cells in healthy
people showed that impoverished lifestyle
increases the number of T cells (16) while
better overall health care is protective (17, 18).
The CD4+ T and CD8+ T lymphocyte levels of
elderly people who practice continued physical
activity are similar to those of younger
individuals. These elderly individuals also do
not present common lymphocyte recruitment
defects to the sites of infection as showed by
sedentary elderly individuals (19).

Contrary to our a priori hypothesis, cognitive
and functional performances (MMSE,
bADL/IADL) did not correlate with CD4/CD8
ratio. Better cognitive performance has been
associated with lower numbers of effector
memory CD4+ T cells and with higher numbers
of naive CD8+ T cells and B cells. In addition,
CD4+ T could predict general and executive
function and memory, even considering factors
that influence cognitive performance in older
individuals (eg, age, gender, education, and
mood) (20). Older participants of this sample
presented lower MMSE scores since age and
MMSE negatively correlated. However, the
average score of this cognitive screening test
was above the cutoff point of 24. The
correlation was present but the values were
mostly in the normal range.

It is important to consider some limitations of
the study. The sample is small and the majority
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is women. Life satisfaction estimates and
CD4/CD8 ratio were performed only once,
which does not allow establishing cause/effect
relationship. On the other hand, the study’s
strength is the long follow-up (16 years) of
elderly individuals in a geographical area that
has few studies of this nature. Finally, the main
result of our exploratory study is that seniors
with a positive aging profile that show
subjective well-being (life satisfaction) have a
normal immune response profile. We can
neither say that being satisfied with life helps
other mechanisms that influence the immune
response by improving the immune profile, nor
the opposite. Other studies with Brazilian
samples exposed to the diversity of this region
of the world are needed to advance this
knowledge.

Acknowledgments:

This work was supported by grants from
FIPE/HCPA and CNPqg. The authors declare
that they have no conflict of interest.

References:

1 Mocchegiani E., Malavolta M. (2004). NK and NKT
cell functions in immunosenescence. Aging Cell, 3,
177-84.

2 Pawelec G., Larbi A., Derhovanessian E. (2010).
Senescence of the human immune system. Journal
of Comparative Pathology, 142(1), S39-S44.

3 McGEER, P.L. (2004). Inflammation and the
Degenerative Diseases of Aging. Annals of the New
York Academy of Sciences, 1035(1), 104-116.
Doi:10.1196/annals.1332.007.

4 Marsland A.L., Prather A.A., Petersen K.L., Cohen
S., Manuck S.B. (2008). Antagonistic characteristics
are positively associated with inflammatory markers
independently of trait negative emotionality. Brain,
Behavior, and Immunity, 22, 753-761.

5 DelaRosa O., Pawelec G., Peralbo E., Wikby A.,
Mariani E., Mocchegiani E., Tarazona R., Solana R.
(2006). Immunological biomarkers of ageing in man:
changes in both innate and adaptive immunity are
associated with health and logevity. Biogerontology,
7,471-481.

6 McBride J.A., Striker R. (2017). Imbalance in the
game of T cells: What can the CD4/CD8 T-cell ratio
tell us about HIV and health? PLoS Pathog 13(11),
€1006624. Doi.org/10.1371/ journal.ppat.1006624.

7 Wikby A., Maxson P., Olsson J., Johansson B.,

Ferguson F.G. (1998). Changes in CD8 and CD4
lymphocyte subsets, T cell proliferation responses
and non-survival in the very old: The Swedish
longitudinal OCTO-immune study. Mech Ageing
Dev., 102,187-198.

8 Wikby A., Johansson B., Nilsson S.E. (2008). The
immune risk profile is associated with age and
gender: findings from three Swedish population
studies of individuals 20-100 years of age.
Biogerontology, 9, 299-308.

9 Formiga F., Vidaller A., Mestre M., et. al. (2008).
Autoimmunity and immune-risk phenotype in
nonagenarians: differences according to sex and
health status. J Am Geriatr Soc., 56, 1973-4.

10 Wikby A., Johansson B., Olsson J., Lofgren S.,
Nilsson B.O., Ferguson F. (2002). Expansions of
peripheral blood CD8 T-lymphocyte subpopulations
and an association  with  cytomegalovirus
seropositivity in the elderly: The Swedish NONA
immune study. Exp Gerontol., 37, 445-453.

11 Huppert F.A., Pinto E.M., Morgan K., CFAS
MRC., Brayne C. (2003). Survival in a population
sample is predicted by proportions of lymphocyte
subsets. Mechanisms of Ageing and Development
124, 449-451.

12 Strindhall J., Nilsson B-O., Lofgren S., Ernerudh
J., Pawelec G., Johansson B., Wikby A. (2007). No
Immune Risk Profile among individuals who reach
100 years of age: findings from the Swedish NONA
immune longitudinal study. Experimental
Gerontology, 42, 753-761.

13 Amadori A., Zamarchi R., De Silvestro G., Forza
G., Cavatton G., Danieli G.A., Clementi M., Chieco-
Bianchi L. (1995). Genetic controlo of the CD4/CD8
ratio in humans. Nat. Med. 1(12), 143-154.

14 Formiga F., Ferrer A., Padros G., Soto A.L., Sarro
M., Formigas R.P. (2011). Differences according to
gender and health status inCD4:CD8 ratio in a
sample of community-dwellingoldest old. The
OCTABAIX immune study. Aging Clin Exp. Res., 23,
268-272.

15 Howard R.R., Fasano C.S., Frey L., Miller C.H.
(1996). Reference Intervals of CD3, CD4, CDS,
CD4/CD8, and Absolute CD4 values in Asia and
Non-Asian Populations. Cytometry, 26, 231-232.

16 Kim D., Kubzansky L.D., Baccarelli A., et al.
(2016). Psychological factors and DNA methylation
of genes related to immune/ inflammatory system
markers: the VA Normative Aging Study. BMJ Open
6, €009790. D0i:10.1136/bmjopen-2015-009790.

17 Muller L., Pawelec G. (2014). Aging and immunity
— Impact of behavioral intervention. Brain, Behavior,
and Immunity, 39, 8-22.

IJOAR: https://escipub.com/international-journal-of-aging-research/ 7


https://doi.org/10.1371/

Juciclara Rinaldi et al., IJOAR, 2019 2:48

Do0i:10.1016/j.bbi.2013.11.015

18 Dorshkind K., Swain S. (2009). Age-associated
declines in immune system development and
function: causes, consequences, and reversal. Curr
Opin Immunol, 21(4), 404-407.

19 Bruunsgaard H., Jensen M.S., Schjerling P.,
Halkjaer-Kristensen J., Ogawa K., Skinhgj P., et al.
(1999). Exercise induces recruitment of lymphocytes
with an activated phenotype and short telomeres in
young and elderly humans. Life Sci., 65(24), 2623-
33.

20 Wang G.Y., Taylor T., Sumich A., Merien F.,
Borotkanics R., Wrapson W., Krageloh C., Siegert
R.J. (2017). Associations between immunological
function and memory recall in healthy adults. Brain
and Cognition, 119, 39-44. Doi:
10.1016/j.bandc.2017.10.002.

21 Berkenbosch F., van Dam A. (1991). Interleukins
in the brain. European Neuropsychopharmacology,
1(3), 374-376. D0i:10.1016/0924-977x(91)90575-f.

22 Nakata A., Irie M., Takahashi M. (2011).
Psychological distress, depressive symptoms, and
cellular immunity among healthy individuals: A 1-year
prospective  study. International Journal  of
Psychophysiology, 81, 191-197.
Do0i:10.1016/j.ijpsycho.2011.06.009.

23 Irwin M., Artin K.H., Oxman M.N. (1999).
Screening for Depression in the Older Adult.
Archives of Internal Medicine, 159(15), 1701.
Do0i:10.1001/archinte.159.15.1701.

24 Larbi A., Franceschi C., Mazzatti D., Solana R.,
Wikby A., Pawelec G. (2008). Aging of the Immune
System as a Prognostic Factor for Human Longevity.
Physiology, 23, 64-74.

25 Duggal N.A., Upton J., Phillips A.C., Lord J.M.
(2016). Development of depressive symptoms post
hip  fracture is associated with  altered
immunosuppressive phenotype in regulatory T and B
lymphocytes. Biogerontology, 17, 229-239. Doi:
10.1007/s10522-015-9587-7.

26 Koivumaa-Honkanen H., Honkanen R., Viinamaki
H., Heikkila K., Kaprio J. et al. (2000). Self-reported
life satisfaction and 20-year mortality in healthy
Finnish adults. Am J Epidemiol 152, 983-991.
Do0i:10.1093/aje/152.10.983. PubMed: 11092440.

27 Koivumaa-Honkanen H., Koskenvuo M.,
Honkanen R.J., Viinamaki H., Heikkila K. et al.
(2004). Life dissatisfaction and subsequent work
disability in an 11-year follow-up. Psychol Med 34,
221-228. D0i:10.1017/S0033291703001089.
PubMed: 14982128.

28 Koivumaa-Honkanen H., Honkanen R.,
Koskenvuo M., Viinamaki H., Kaprio J. (2002). Life

dissatisfaction as a predictor of fatal injury in a 20-
year follow-up. Acta Psychiatr Scand 105, 444-450.
D0i:10.1034/j. 1600-0447.2002.01287.x. PubMed:
12059849.

29 Lyubomirsky S., King L., Diener E. (2005). The
benefits of frequent positive affect: does happiness
lead to success? Psychol Bull, 131, 803-855.
D0i:10.1037/0033-2909.131.6.803. PubMed:
16351326.

30 Grant N., Wardle J., Steptoe A. (2009). The
relationship between life satisfaction and health
behavior: a cross-cultural analysis of young adults.
Int J Behav Med 16, 259-268. D0i:10.1007/s12529-
009-9032-x. PubMed: 19319695.

31 Chaves M.L., Camozzato A.L., Godinho C.,
Piazenski 1., Kaye, J. (2009). Incidence of Mild
Cognitive Impairment Alzheimer Disease in Southern
Brazil. Journal of Geriatric Psychaitry and Neurolgy,
22,181-187.

32 Godinho C,. Camozzato A.L., Onyszko D.,
Chaves M.L. (2012). Estimation of the risk of
conversion of mild cognitive impairment of Alzheimer
type to Alzheimer's disease in a south Brazilian
population-based elderly cohort: the PALA study.
International Psychogeriatrics, 24, 4, 674-681.
D0i:10.1017/S1041610211002043.

33 Rinaldi J., Souza G.C., Camozzato A.L., Chaves,
M.L.F. (2018) Sixteen-year predictors of successful
aging from a Southern Brazilian cohort PALA Study.
Dement Neuropsychol, 12(3), 228-234.
http://dx.doi.org/10.1590/1980-57642018dn12-
030002.

34 Katz S., Ford A.B., Moskowitz R.W., Thompson
H.M., Svec K.H. (1963). Studies of illness in the
aged. The Index of ADL: a standardised measure of
biological and psychosocial function. Journal of the
American Medical Association, 185, 914-919.

35 Charlson M.E., Pompei P., Ales K.L., MacKenzie
C.R. (1987). A new method of classifying prognostic
comorbidity in longitudinal studies: development and
validation. J Chronic Dis., 40,373-83.

36 Folstein M.F.F., Susan E., McHugh P.R. (1975).
Mini-mental state: a practical method for grading the
cognitive state of patients for the clinician. Journal of
Psychiatric Research, 12(3), 189-198.

37 Chaves M.L.F., lzquierdo I. (1992). Differential
diagnosis between dementia and depression: a study
of efficiency increment. Acta  Neurological
Scandinavial, 85, 378-382.

38 Lourenco R.A., Ribeiro-Filho S.T., Moreira I.F.H.,
Paradela E.M.P., Miranda A.S. (2008). The Clock
Drawing Test: performance among elderly with low
educational level O Teste do Desenho do Relégio:

IJOAR: https://escipub.com/international-journal-of-aging-research/ 8


http://dx.doi.org/10.1590/1980-57642018dn12-030002
http://dx.doi.org/10.1590/1980-57642018dn12-030002

Juciclara Rinaldi et al., IJOAR, 2019 2:48

desempenho entre idosos de baixa-escolaridade.
Rev Bras.Psiquiatr, 30(4), 309-315.

39 Nitrini R., Caramelli P., Bottino C.M., Damasceno
B.P., Brucki S.M., Anghinah R. (2005). Diagnéstico
de Doenca de Alzheimer no Brasil: avaliagdo
cognitiva e funcional. Recomendacdes do
Departamento Cientifico de Neurologia Cognitiva e
do Envelhecimento da Academia Brasileira de
Neurologia. Arq Neuropsiquiatr, 63(3-A),720-727.

40 Wechsler D. (2004). Escala de Inteligéncia
Wechsler para Adultos. Adaptacdo e padronizacao
de uma amostra brasileira por Elizabeth do
Nascimento. Sao Paulo: Casa do Psicélogo.

41 Gladsjo J.A., Schuman, C.C., Evans J.D., Peavy
G.M., Miller S.W., Heaton R.K. (1999). Norms for
letter and category fluency: Demographic corrections
for age, education, and ethnicity. Assessment, 6,
147-178.

42 Brucki S.M.D., Malheiros S.M.F., Okamoto I.H.,
Bertolucci P.H.F. (1997). Dados normativos para o
teste de fluéncia verbal categoria animais em nosso
meio / Normative data for the animals category
verbal fluency test in our environment. Arqg.
Neuropsiquiatr; 55(1), 56-61.

43 Diener E., Emmons R.A., Larsen R.J., Griffin S.
(1985). The Satisfaction with Life Scale. Journal of
Personality Assessment, 49, 71-75.

44 Comijs H.C., Dik M.G., Deeg D.J.H., Jonker C.
(2004). The Course of Cognitive Decline in Older
Persons: Results from the Longitudinal Aging Study
Amsterdam. Dementia and Geriatric Cognitive
Disorders, 17(3), 136—142. D0i:10.1159/000076346.

45 Diener E., Sapyta J.J., Suh E. (1998). Subjective
Well-Being Is Essential to Well Being. Psychological
Inquiry, 9, 33-37.
https://doi.org/10.1146/annurev.psych.54.101601.14
5056.

46 Hamarat E., Thompson D., Steele D., Matheny K.,
Simons C. (2002). Age differences in coping
resources and satisfaction with life among middle-
aged, young-old, and oldest-old adults. Journal of
Genetic Psychology, 163, 360-367.

47 Prenda K.M., Lachman M.E. (2001). Planning for
the future: A life management strategy for increasing
control and life satisfaction in adulthood. Psychology
and Aging, 16, 206-216.

48 Blanchflower D.G., Oswald A. (2008). Is well-
being U-shaped over the life cycle? Social Science
and Medicine, 66, 1733-1749.

49 de Moraes J.F., de Azevedo e Souza V.B. (2005).
Factors associated with the successful aging of the
socially-active elderly in the metropolitan region of
Porto Alegre. Braz J Psychiatry, 27(4), 302-308.

50 Pinti M., Appay V., Campisi J., Frasca D., Fulop
T., et al. (2016). Aging of the immnue system — focus
on inflammation and vaccination. Eur. J. Immunol.,
46(10), 2286-2301. Doi: 10.1002/€ji.201546178.

51 Bucci L., Ostan R., Giampieri E., Cevenini E., Pini
E., et al. (2014). Immune parameters identify Italian
Centenarians with a longer five-year survival
independent of their health and functional status.
Experimental  Gerontology, 54, 14-20. Doi:
http://dx.doi.org/10.1016/j.exges.2014.01.023.

52 Pera A., Campos C., Lopez N., Hassouneh F.,
Alonso C., Tarazona R., Solana R. (2015).
Immunosenescence: Implications for response to
infection and vaccination in older people. Maturitas,
82, 50-55. Doi: 10.1016/j.maturitas.2015.05.004.

53 Olsson J., Wikby A., Johansson B., Lofgren S.,
Nilsson B.O., Ferguson F.G. (2000). Age-related
change in  peripheral blood T-lymphocyte
subpopulations and cytomegalovirus infection in the
very old: The Swedish longitudinal OCTO immune
study. Mech Ageing Dev., 121, 187-201.

IJOAR: https://escipub.com/international-journal-of-aging-research/ 9


https://www.psych.uiuc.edu/reprints/index.php?page=request_article&site_id=24&article_id=453
https://www.psych.uiuc.edu/reprints/index.php?page=request_article&site_id=24&article_id=453
https://www.psych.uiuc.edu/reprints/index.php?page=request_article&site_id=24&article_id=453
https://doi.org/10.1146/annurev.psych.54.101601.145056
https://doi.org/10.1146/annurev.psych.54.101601.145056
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Moraes%20JF%5BAuthor%5D&cauthor=true&cauthor_uid=16358112
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Azevedo%20e%20Souza%20VB%5BAuthor%5D&cauthor=true&cauthor_uid=16358112
https://www.ncbi.nlm.nih.gov/pubmed/16358112
http://dx.doi.org/10.1016/j.exges.2014.01.023
http://dx.doi.org/10.1016/j.maturitas.2015.05.004



