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To assess if there is an association between socioeconomic status and quality of life, functional status and
markers of aging, we studied 86 women aged 73 � 7 years, who answered the WHO Qol Bref quality of
life survey. Mini mental state examination, timed up and go test, 12 minutes’ walk, hand grip and
quadriceps strength, dual X-ray absorptiometry (DEXA), carotid intima-media thickness and telomere
length in peripheral leukocytes were measured. Successful aging was defined as a walking speed,
handgrip strength, appendicular lean body mass, timed up and go and minimental values above cutoff
points for disability. Participants with successful aging had a higher quality of life score and were more
likely to live in rich municipalities. There was a positive correlation between telomere length, right
handgrip strength and total fat free mass. Therefore, there is an association between socioeconomic
status, successful aging and quality of life.

� 2014 Elsevier Inc. All rights reserved.
Introduction

In 2010, people over 60 years of age constituted 13% of the total
population of Chile.1 It is pertinent to questionwhether longevity is
accompanied by preserved functionality and quality of life. In
developing countries like Chile, socially vulnerable groups experi-
ence a less successful aging process. Several componentsmay play a
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role in this phenomenon such as risk behaviors, lifestyle, age or
other factors such as poverty, which limits access to adequate
nutrition, health services and recreational activities.2

In previous studies of older adults in the city of Santiago, no
large differences in mortality were observed between different
socioeconomic strata, but inequity was demonstrated by the higher
prevalence of functional limitations among older people from poor
neighborhoods.3,4 There are profound gender and socioeconomic
differences among older adults, thus healthy life years gained are
not equal for society as awhole.5 Moreover, socioeconomic status is
an important determinant of educational attainment.6

A recent study performed in England showed that chronic
psychological distress and low socioeconomic status were associ-
ated with higher mortality and that the detrimental effect of psy-
chological distress on mortality is amplified by low socioeconomic
status.7 Many studies have suggested a relationship between
chronic stress and poor health indices, including cardiovascular risk
factors,8 poor immune function9 and eventually a faster aging
rate.10 Socioeconomic status is an important predictor of health and
disease. The less affluent deal with a significant number of social
and environmental conditions that contribute to chronic stress.11

However the mechanism by which stress causes these conse-
quences has not been unraveled. The proposed hypothesis is that
stress impacts health through the modulation of cellular aging
rate.12
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Telomere length measured in peripheral blood mononuclear
cells is used as a marker of aging.13 Shortened telomeres correlate
with age and age-associated diseases such as cardiovascular dis-
ease, diabetes and osteoporosis.14 Also, among women, there is an
association between perceived stress and shorter telomeres in
peripheral blood mononuclear cells.11

We conducted a survey in elderly non-disabled adults residing
in the city of Santiago de Chile, between 2009 and 2010, showing
that quality of life is closely linked with socioeconomic status and
education level of the participants.15 We hypothesized that low
socioeconomic status would be associated with less successful
aging. To test this hypothesis, we performed a secondary analysis of
data from the above mentioned quality of life survey. Using inter-
nationally accepted cutoff points for functional measures, body
composition16 and minimental examination,17 we constructed a
model of successful aging, defined as those participants who had all
their functional parameters and minimental score over the cutoff
points to define disability and a body composition not indicating
the presence of sarcopenia. We measured telomere length as a
marker of overall aging and carotid intima-media thickness (CIMT)
as a marker of vascular aging.18

Thus, the aimof this studywas to evaluate if socioeconomic status
was associated with successful aging and markers of aging such as
telomere length and CIMT, among healthy elderly Chilean women.

Methods

Participants

We invited a group of elderly women living independently in
metropolitan Santiago and ascribed to community centers for older
people, to participate in this study. All participants were contacted
at their community centers, where they meet regularly. All had
answered the quality of life survey, the WHOQOL bref,19 between
October 2009 and May 2010. The survey included questions about
socioeconomic status, environment, functional and health-related
issues. We excluded participants with physical disabilities, which
would preclude the performance of functional tests, and those with
chronic, life-threatening diseases such as cancer, heart failure,
kidney or liver failure or a minimental state score below 21. This
study was approved by the ethics committee of Institute of Nutri-
tion and Food Technology (INTA) and all participants signed a
written informed consent.

Procedures

Participants were assessed at the Institute of Nutrition and Food
Technology of the University of Chile (INTA) during 2012 by a health
professional, who performed a minimental state examination
(MMSE) and a functional assessment, including timed up and go
(TUG)20 and 12 min walk.21 Body weight and height, waist and hip
circumference, blood pressure, handgrip strength using a hand grip
dynamometer (Hand Dynamometer T-18, Country Technology, Inc.)
and quadriceps strength using a quadriceps table,22 were also
measured. The best of three measurements of the last two
parameters was recorded. A neck ultrasound was performed for the
measurement of carotid intima-media thickness (CIMT) using a
General Electric LogiQ e device, equipped with border recognition
software. This examinationwas conducted by a trained professional
according to previously published guidelines.23 The mean and
maximal value of at least 100 measurements per side was reported.
A dual X-ray absorptiometry (DEXA) was performed to measure
body composition using Lunar iDEXA equipment, since fat free
mass is a strong predictor of functional capacity.24 A fasting blood
sample was obtained for routine biochemistry and isolation of
peripheral blood mononuclear cells for the measurement of telo-
mere length using the quantitative polymerase chain reaction
described by Cawthon et al,25 whose results were expressed as a
ratio to a housekeeping gene.

Measures

Each question in theWHOQOL bref quality of life survey has five
possible answers, representing a score fluctuating from 1 to 5 (best
quality of life). The overall quality of life score of each participant
was expressed as a percentage of the maximal obtainable score
(100%) of the survey, summing all questions effectively answered.
Socioeconomic status of participants was determined according to
the classification of themunicipality of residence, based on a survey
conducted by the Chilean Ministry of Planning (MIDEPLAN) and by
interviewers’ assessment.

Using internationally accepted cutoff points, we defined par-
ticipants with successful aging as those who complied with all of
the following criteria: awalking speed of 1 m/s or more, a hand grip
strength of 16 kg ormore, an appendicular lean bodymass per body
mass index (ALMBMI) of 0.512 or more,16 a timed up and go of 8.1 s
or less,26,27 and a minimental state score over 24.17 We did not
include quadriceps strength in this classification due to the lack of
internationally accepted cutoff points for this parameter.

Statistical analysis

All statistical analyzes were done using Stata 10.0 (StataCorp,
4905 Lakeway Drave, College Station, Texas 77845, USA). Normality
of variable distribution was assessed using the ShapiroeWilk test.
Normally distributed variables were expressed as mean � standard
deviation, otherwise as median and interquartile range. Concor-
dance was determined using kappa analysis between educational,
socioeconomic levels assessed by interviewers and by municipality
of residence in Santiago. Educational levels were grouped into 3
categories: illiterate/elementary education, secondary education
and technical school/higher education. Women with successful
aging were compared with their counterparts using ANOVA and
Bonferroni tests when variables had a normal distribution or
Kruskal Wallis otherwise. A logistic regression model was per-
formed including successful aging as the dependent variable and
age, quality of life score, educational level socioeconomic status,
telomere length and CIMT as independent variables. Univariate
associations between variables were quantified using Spearman’s
correlation. A p-value of <0.05 was considered statistically
significant.

Results

We contacted 110 women and 86, aged 73 � 7 years agreed to
participate. The studied population consisted of 15 participants
with illiterate level/primary education, 38 with high school/sec-
ondary education and 33 with technical school/higher education.
Twenty four resided in poor, 24 in intermediate and 40 in rich
municipalities. The educational level of the participants had a
concordance of 70 and 68% with the socioeconomic level assessed
by interviewers and with the municipality of residence in Santiago,
respectively (Weighted kappa<0.01). Thus, the educational level of
the participants was used as another indicator of socioeconomic
status. Demographic characteristics, cognitive status and quality of
life scores of the studied population are shown in Table 1. Quality of
life scores were significantly higher among participants in technical
school/higher education category (p < 0.05), as reported previ-
ously.15 The illiterate/primary education group had a significantly
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Table 1
Demographic and clinical variablesa of participants.

Illiterate or primary education Secondary education Technical school/higher education p-Value

(n ¼ 15) (n ¼ 38) (n ¼ 33)

Age (years) 75.7 � 5.4 72.1 � 7.6 72.1 � 6.1 NS
Body mass index (kg/m2) 27.7 � 4.2 26.9 � 5.3 27.2 � 4.2 NS
Waist circumference (cm) 93.5 � 9.7 92.1 � 10.5 92.8 � 9.9 NS
Hip circumference (cm) 101.3 � 8.6 102.6 � 10.3 102.8 � 9.7 NS
Systolic blood pressure (mm Hg) 132 (119e145) 122 (115e146) 132 (122e138) NS
Diastolic blood pressure (mm Hg) 73 (59e76) 73 (66e83) 73 (68e79) NS
Minimental score 27 (25e29) 29 (29e30) 29 (29e30) b

Quality of life score (% of max score) 67.0 � 10.1 66.9 � 9.6 74.3 � 9.0 c

a Results expressed as mean � standard deviation for normally distributed variables or median (interquartile range).
b Illiterate or primary education participants significantly different from other two groups.
c Participants with technical/higher education significantly different from other two groups.
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lower score on the minimental than those of the other two
educational groups (p < 0.01).

Body composition, functional measures, carotid intima-media
thickness and the main laboratory results are shown in Table 2.
Participants of the illiterate/primary education group had a signif-
icantly higher TUG compared with the other two groups and lower
right quadriceps strength than participants in the technical school/
higher education group. No other differences were observed.

Table 3 shows the characteristics of women with successful
aging, compared with their counterparts. The former had a higher
quality of life score and a higher proportion lived in municipalities
classified as rich. In the logistic regression model, age (odds ratio
(OR) 0.9, 95% confidence intervals (CI) 0.83e0.98) and living in a
rich municipality (OR 4.4, 95% CI 1.5e12.9) were significant pre-
dictors of successful aging. The two biological markers of aging
(telomere length and CIMT) did not enter in the logistic regression
model. However, therewas a positive correlation between telomere
length, left handgrip strength and total fat free mass (Spearman’s
rho 0.32, p � 0.01 and 0.24, p ¼ 0.05, respectively).
Table 2
Functional variables, body composition, carotid intima-media thickness and laboratory r

Illiterate or primary education

(n ¼ 15)

Functional variables
Left quadriceps strength (Newton) 201.7 � 45.1
Right quadriceps strength (Newton) 206.7 � 49.01
Right hand grip strength (kg) 21.1 � 5.7
Left hand grip strength (kg) 18.9 � 4.7
Timed up and go (sec) 7.8 (6.2e94)
Twelve minute walk (m) 855.7 (739.2e1004.7)

Body composition
Total body fat (kg) 25.20 � 7.40
Total fat free mass (kg) 33.2 (32.1e36.8)
Total bone mass (kg) 1.90 � 0.34

Carotid intima-media thickness
Mean value (mm) 0.78 (0.64e0.96)
Maximal value (mm) 0.86 (0.75e1.08)

Laboratory values
Telomere length (TS ratio) 1.5 � 1.3
Serum glucose (mmol/L) 5.5 � 1.3
Total cholesterol (mmol/L) 4.9 � 1.1
HDL cholesterol (mmol/L) 1.4 � 0.5
Triacylglycerol (mmol/L) 1.6 � 0.8
Glomerular filtration rate (ml/min/1.73 m2)d 64.6 � 16.9

a Results expressed as mean � standard deviation for normally distributed variables o
b Illiterate or primary education significantly different from technical school/higher ed
c Illiterate or primary education participants significantly different from other two gro
d Calculated using the four variable Modification of Diet in Renal Disease (MDRD) stud
Discussion

In this study, we observed that elderly women with a normal
functional capacity, defined here as successful aging, had a higher
quality of life score and lived in richer neighborhoods.

The association between quality of life, socioeconomic level and
functional capacity, indicates a two-way link. On one side, it is
reasonable that people with lower functionality will have a worse
perception of their quality of life and this association has been re-
ported previously.27 However the possibility that a low socioeco-
nomic level worsens functional capacity per se, is a worrisome
alternative since it begins a vicious circle where an unfavorable
social environment may limit activity and functionality, thus
enhancing a negative perception of life. Actually, poorer individuals
of a society report experiencing more stress28e30 and a less
rewarding life, due to environmental, cultural and urban issues.31,32

Moreover, a low socioeconomic condition could play a causative
role in the loss of functional capacity of older people. One of the
reasons for this association are the less healthy lifestyles and poorer
esults of participants.a

Secondary education Technical school/higher
education

p-Value

(n ¼ 38) (n ¼ 33)

215.3 � 64.7 234.8 � 67.2 NS
226.5 � 58.3 253.8 � 63.0 b

20.8 � 3.8 21.4 � 4.8 NS
19.3 � 4.0 19.9 � 4.4 NS

6.4 (5.8e7.7) 6.1 (5.6e6.8) c

968 (849.2e1045) 878.3 (805.9e977.4) NS

26.40 � 8.90 27.70 � 8.90 NS
35.6 (33.1e38.8) 36.0 (34.2e36.5) NS
2.00 � 0.28 21.00 � 0.28 NS

0.7 (0.63e0.86) 0.77 (0.68e0.85) NS
0.76 (0.7e1.01) 0.82 (0.76e0.90) NS

1.4 � 0.9 1.3 � 0.8 NS
5.2 � 0.8 5.2 � 0.8 NS
5.1 � 0.7 5.4 � 1.2 NS
1.6 � 0.4 1.6 � 0.4 NS
1.5 � 1.0 1.5 � 0.5 NS

72.3 � 14.4 73.3 � 16.6 NS

r as median (percentile 25epercentile 75) otherwise.
ucation participants.
ups.
y equation.
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Table 3
Comparison of women by successful aging group.a,b

Successful aging Unsuccessful aging p-Valued

(n ¼ 36) (n ¼ 50)

Age (years) 71.2 � 5.9 73.9 � 7.2 NS
Quality of life score (%) 72.8 � 9.8 67.6 � 9.8 0.02
Telomere length (TS ratio) 1.19 (0.77e2.06) 1.27 (0.61e1.59) NS
Carotid intima-media
thickness (mm)c

0.72 (0.62e0.83) 0.77 (0.66e0.87) NS

Number (%)

Municipality of residence
Poor 6 (17) 18 (36)
Intermediate 7 (19) 15 (30) 0.02
Rich 23 (64) 17 (34)

Level of education
Illiterate/elementary 4 (12) 11 (22)
Secondary 16 (44) 22 (44) NS
Technical/University 16 (44) 17 (34)

a Defined as having values above (successful) versus below (unsuccessful) usual
cutoffs for walking speed, hand grip strength, appendicular lean body mass, timed
up and go and minimental score.

b Values are either mean � standard deviation, median (interquartile range), or
number (%).

c Average of both sides.
d t-test for normally distributed variables, KruskaleWallis for non-normal vari-

ables, or and chi-square for categorical variables.

G. Barrera et al. / Geriatric Nursing 38 (2017) 347e351350
nutrition of less educated people, who have higher levels of sed-
entariness, more cardiovascular risk factors, are less receptive to or
have a lower comprehension of health promotion educational
campaigns.32 Recent studies done in different countries also show
that older people of lower socioeconomic status have lower
handgrip strength33 or timed up and go speed.34

The positive correlation between the length of telomeres, total
fat free mass and handgrip may indicate that people who have
more lean body mass and greater muscle strength in upper
extremities are those that exhibit a lower aging rate, and thus a
lower physiological age. Hand grip strength is extensively used as a
functional marker among older people and is used to define cutoff
points for sarcopenia.35 This functional measure is not a target
during exercise training; therefore it is less amenable of being
modified by external or behavioral issues. A recent report showed
that exposure to physical work had an almost negligible effect on
this parameter.36

No other association between leukocyte telomere length and
other studied variables was found. There are many explanations for
this lack of association. The most obvious, is that the study may be
underpowered to demonstrate a difference in telomere length and
functional or socioeconomic parameters, considering the great
variability of T/S ratio.37 The other explanation is that leukocyte
telomere length has no biological association with functionality or
socioeconomic level of older people. This is also a reasonable
explanation, considering that T/S ratio is measured in a particular
type of cells that may have no relationship with muscle or vascular
cells. In a previous study we measured T/S ratio in muscle biopsies
and observed significant differences between sarcopenic older
people and their younger counterparts.38 However a meta-analysis
showed that there is an association, although weak, between
telomere length and socioeconomic status.39

This study has several weaknesses. Namely it is a cross sectional
study in which we evaluated only women, therefore results cannot
be extrapolated to men. Another limitation is that measurements
of quality of life and biological parameters were not simultaneous;
therefore quality of life scores could have been different at the
time of the second assessment. The thorough assessment of
functional parameters performed in this study, which have been
previously validated in similar populations and that have a prog-
nostic value both in terms of mortality and functional decline, is
a strength.

Conclusions

Successful aging among a population of elderly Chilean women
was associated with socioeconomic status and quality of life
perception.
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