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Our aim was to estimate the prevalence of cognitive impairment in rural and urban
elderly populations and to examine the relationship between lifetime occupation and
general cognitive performance. A cross-sectional study was carried out covering a
representative sample (n = 749) of adults aged ≥65 years. Two categories were created
to define the degree of urbanization using a criterion of geographical contiguity in
combination with a minimum population threshold: densely populated (urban) areas
and intermediate-thinly populated (rural) areas. Occupational histories were ranked by
skill level requirements according to the Spanish National Classification of Occupations.
Prevalence estimates of cognitive impairment were measured with the Mini-Mental
State Examination. Results show that rural residence was not significantly associated
with higher risk of cognitive impairment. A protective effect of cognitive demands at
work against age-related cognitive decline was observed. However, this effect was
not independent of confounder factors, such as age and education. A low overall
prevalence of cognitive impairment was observed (6.5%), compared with previous
estimates, possibly due to the sample selection in senior centers. Occupation during
active life is not an isolated protective factor against cognitive impairment, and it is
closely related to educational level. In future geriatric programs, description of both
factors should be taken into consideration in screening older adults at increased risk
of cognitive impairment and dementia.
Keywords: urbanization, rurality, occupation, cognition, elderly

INTRODUCTION
The study of the prevalence of cognitive impairment is essential since it is a common condition
in elderly and has a complex relationship with more serious conditions, such as dementia or
depression (Steffens et al., 2014).
Previous research on the prevalence of age-related cognitive impairment shows considerable
variability, due to the different diagnostic criteria used, the degree of severity of clinical
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(c) to investigate the influence of principal lifetime occupation in
the general cognitive performance at old age. Investigating these
points and identifying proxies possibly influencing cognitive
reserve in later life can give important insights into protective
and risk factors associated with cognitive impairment and may
contribute to more effective preventive interventions among
older adults.

manifestations, and the age range covered (Brayne et al., 1998;
Rait et al., 2005). The recognition of the characteristics of the
current cohort of older adults in Spain, including the study of
the prevalence of cognitive impairment, is crucial for an adequate
planning of public health strategies to this population, because
Spain has one of the highest rates of aging (high level of life
expectancy at birth) in the world (United Nations, Department
of Economic, and Social Affairs, Population Division, 2015),
and cognitively impaired elders are likely to experience different
degrees of physical impairment and/or chronic diseases, and
serious functional limitations on basic and/or instrumental daily
activities (Millán-Calenti et al., 2012).
Besides the well-recognized age and education effects, patterns
of cognitive impairment have been shown to be determined
by geographical/rurality variables. In fact, the prevalence of
cognitive impairment has been shown to be higher in rural
than in urban populations (Martín Lesende et al., 2001; Nunes
et al., 2010). The better functional-cognitive status observed in
the urban environment has been, in general, associated with
differences in lifestyle and greater accessibility and availability
of the social-health care resources (Martín Lesende et al., 2001).
Finding possible differences in the risk of cognitive impairment
among geographic areas may be important in the allocation
of public resources in rural and urban areas (Keefover et al.,
1996); however, the link between the degree of urbanization
(DEGURBA) and cognitive impairment has not been widely
studied.
Previous studies have also shown that the complexity of
primary lifetime occupation may be reflected in cognitive
functioning in advancing age (Andel et al., 2005; Correa Ribeiro
et al., 2013), revealing a significant association between high
mental demands at work and better cognitive functioning in old
age (Bosma et al., 2003; Andel et al., 2005; Fisher et al., 2014; Then
et al., 2014). High levels of formal education and engagement
in stimulating cognitive activities have also been associated with
lower levels of age-related cognitive impairment (Jorm et al.,
1994; Baldivia et al., 2008; Sando et al., 2008). These factors, which
seemingly have protective effects, have been termed “cognitive
reserve” (Scarmeas and Stern, 2003; Stern, 2012). A recent
cognitive reserve structural model has been proposed grouping
the main cognitive reserve indicators into two latent variables:
educational level (including occupation attainment) and lifestyle
(Lojo-Seoane et al., 2014). The role of occupation as cognitive
reserve proxy in elderly has also been confirmed in neuroimaging
studies (Staff et al., 2004). Importantly, it has been suggested
that reserve is dynamic or changeable through the life course,
especially in early life (Fritsch et al., 2007).
To our knowledge, the effects of occupation on general
cognitive performance in later life have been no previously
investigated in a Spanish representative population, and none
of the previous studies examining the prevalence of cognitive
impairment differentiated between rural and urban areas. With
this background, a cross-sectional study was conducted covering
a representative sample of older adults. The objectives were: (a)
to determine the overall prevalence of cognitive impairment in
a large geographically representative elderly population, (b) to
compare the prevalence rates in rural and urban settings, and
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MATERIALS AND METHODS
Participants
Data were used from baseline assessments from the VERISAÚDE
(Effectiveness of the Comprehensive Gerontological Assessment
and longitudinal follow-up in the healthy aging promotion)
project, which is a large longitudinal study covering a sample
of 749 community-dwelling subjects representative of Galician
population aged 65 years and older attending senior centers. The
distribution of the sample by age and sex was similar to that of
the entire Galician elderly population, according to the municipal
register of the 2011 National Health Survey (National Statistics
Institute, 2011). The level of confidence was 95%, accuracy
±4%, and estimation for data losses 20%. Pearson’s correlation
(r) determined very strong significant correlations between the
distributions of total population vs. total sample (r = 0.984, P <
0.001); male population vs. male sample (r = 0.993, P < 0.001);
and female population vs. female sample (r = 0.973, P < 0.001)
(see Table 1).
From October 2013 through March 2014, a Comprehensive
Gerontological Assessment was conducted. The global cognitive
status was assessed by qualified clinical psychologists using the
Spanish version of the Mini-Mental State Examination (MMSE;
Folstein et al., 1975; Blesa et al., 2001). MMSE scores, ranging
from 0 to 30, were adjusted for age and level of education,
and participants were considered as cognitively impaired if they
scored ≤24 (Blesa et al., 2001). The reasons for demographic
(age and education) adjustments for the MMSE scores were that
it has been demonstrated that both factors influence MMSE
scores (Blesa et al., 2001), and that adjusted scores improve the
diagnostic classification accuracy of cognitive impairment over
unadjusted scores in Spanish older adults (Millán-Calenti et al.,
2009). We specifically used the correction method of Blesa et al.
(2001), who performed a test correction through a study of linear
regression in which the score to be corrected was considered
as a dependent variable and age and education as independent
variables, according to a specific formula. The corrections add or
subtract up to two points depending on age and educational level
(see the formula and the correction table of MMSE by age and
education in Blesa et al., 2001).
Information on age, sex, and education was self-reported.
Educational level was categorized into three levels according to
years of formal education: ≤8 years, 9–17 years, and >17 years.
The study protocol was approved by the Ethics Committee of
the University of A Coruña and was in conformity with the
principles embodied in the Declaration of Helsinki. Before the
data collection, all participants were informed about the study
and signed the corresponding informed consent form.
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TABLE 1 | Distributions of the population and sample by age groups and gender, Galicia 2011.
Population, n (%)
Age group
(years)

Sample-749, n (%)

Total
(n = 632381)

Males
(n = 265724)

Females
(n = 366657)

Total
(n = 749)

Males
(n = 295)

Females
(n = 454)

65–69

160341 (25.36)

75914 (28.57)

84427 (23.03)

181 (24.17)

81 (27.46)

100 (22.03)

70–74

126758 (20.04)

57309 (21.57)

69449 (18.94)

167 (22.30)

67 (22.71)

100 (22.03)

75–79

144228 (22.81)

61378 (23.10)

82850 (22.60)

169 (22.56)

65 (22.03)

104 (22.91)

80–84

105473 (16.68)

41105 (15.47)

64368 (17.56)

124 (16.56)

46 (15.59)

78 (17.18)

85–89

62348 (9.86)

21011 (7.91)

41337 (11.27)

82 (10.95)

28 (9.49)

≥90

33233 (5.26)

9007 (3.39)

24226 (6.61)

26 (3.47)

8 (2.71)

54 (11.89)
18 (3.96)

Source: Population data (Galician Statistics Institute, 2011).

FIGURE 1 | Map of Galicia (Northwest Spain) showing the urban/rural areas (shaded) included in the study.

The manuscript was written according to the STrengthening
the Reporting of OBservational studies in Epidemiology
(STROBE) statement (Vandenbroucke et al., 2014; von Elm et al.,
2014).

Coding and Classification of Principal
Lifetime Occupations
Self-reported information on the participants’ principal
lifetime occupation was obtained asking the question:
“What occupation/job did you have during the major part
of your working life?” Only the longest-held occupation was
considered. In order to explore the link between occupation
category and cognitive impairment, we first matched the
participants’ occupations to the Spanish National Classification
of Occupations (CNO-11) (National Statistics Institute, 2012),
which is adapted to the International Standard Classification
of Occupations (ISCO-08) (International Labour Organization
[ILO], 2012), ensuring comparability and coherence between
data on occupations from the EU Member States and the rest of
the world. CNO-11 hierarchically classified occupations into 10
major groups (1: Managers, 2: Professionals, 3: Technicians and
associate professionals, 4: Clerical support workers, 5: Services
and sales workers, 6: Skilled agricultural, forestry and fishery
workers, 7: Craft and related trades workers, 8: Plant and machine
operators, and assemblers, 9: Elementary occupations, 0: Armed
forces occupations). In a second step, we classified these 10 major

Definition of Urban and Rural: Degree of
Urbanization
The concept of DEGURBA was defined by the Task Force
on Core Social Variables group (Eurostat Task Force on Core
Social Variables, 2007), and provides a classification indicating
the character of a specific area. For international comparability,
two unique area types were defined, using a criterion of
geographical contiguity in combination with a minimum
population threshold, based on the share of local population
living in urban clusters and in urban centers, and 2001 census
data (Galician Statistics Institute, 2011): densely populated
areas (DPA; cities/large urban areas; seven municipalities), and
intermediate-thinly populated areas (ITPA; towns and suburbs
and rural areas, 15 municipalities). Figure 1 presents a map of
Galicia showing the urban/rural areas (shaded) included in the
study.
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occupation groups in four categories depending on the skill level
or the complexity and range of the tasks and duties involved
(as described in ISCO-08) (International Labour Organization
[ILO], 2012). Specifically, skill levels were coded from 1 (basic
skills) to 4 (advanced/specialized skills). Occupations requiring
the performance of simple and routine physical or manual
tasks (major group 9) were coded as skill level 1 (low, basic).
Occupations typically involving the performance of tasks, such as
operating machinery and electronic equipment; driving vehicles;
maintenance and repair of electrical and mechanical equipment;
and manipulation, ordering and storage of information (major
groups 4–8) were coded as skill level 2 (middle-low). Occupations
involving the performance of complex technical and practical
tasks that require an extensive body of knowledge in a specialized
field (major group 3) were coded as skill level 3 (middle-high).
Occupations typically involving the performance of tasks that
require complex problem solving, reasoning, and decision
making in a specialized field (major groups 1 and 2) were coded
as skill level 3–4 (high/specialized). Finally, and in order to
facilitate the analysis and interpretation of the results, these
skill levels were dichotomized according to the degree of
cognitive demands or skill levels with 1 = low-middle skill level
occupations (including skill levels 1 and 2) and 2 = middle-high
skill level occupations (skill levels 3 and 4).
Furthermore, given that occupation is related to levels of
education, and that both socio-economic indicators may have
synergistic effects on late-life health (Then et al., 2014; Yuan
et al., 2015), joint effects of the skill level occupations and the
level of education were analyzed. To this end, the following
combinations were created: “low and low” (occupations with lowmiddle requirements and less than 8 years of education), “low
and middle OR high and low” (low-middle requirements and
9–17 years of education, or middle-high requirements and less
than 8 years of education), “low and high OR high and middle”
(low-middle requirements and more than 17 years of education,
or middle-high requirements and 9–17 years of education),
and “high and high” (middle-high requirements and more than
17 years of education).

TABLE 2 | Socio-demographic characteristics, MMSE average scores, and
prevalence rates for cognitive impairment as a function of the degree of
urbanization (DEGURBA).
ITPA
(n = 374)

P-value

76.33
(7.11)

75.19
(7.17)

0.029∗

Female

239 (63.7)

215 (57.5)

Male

136 (36.3)

159 (42.5)

≤8 years

168 (44.8)

283 (75.7)

9–17 years

118 (31.5)

61 (16.3)

>17 years

89 (23.7)

30 (8.0)

28.38
(2.24)

28.21
(2.38)

0.314

20 (5.3)

29 (7.8)

0.180

Age, mean (SD)
Sex, n (%)

0.080

<0.0001∗

Education, n (%)

MMSE, mean (SD)
Cognitive impairment, n (%)

DPA, densely populated areas; ITPA: intermediate-thinly populated areas; MMSE,
Mini-Mental State Examination; SD, standard deviation. ∗ P < 0.05 (t-test for means
and χ 2 for percentages).

RESULTS
Prevalence of Cognitive Impairment
According to the Degree of Urbanization
The socio-demographic characteristics, MMSE average scores,
and distribution of the prevalence of cognitive impairment as a
function of the DEGURBA are summarized in Table 2.
In the DPA (n = 375) the average age was 76.33 years
(SD = 7.11) and 63.7% were female, while in the ITPA
(n = 374) the average age was 75.19 years (SD = 7.17)
and 57.5% were female (see Table 1). Groups were
homogeneous in sex [χ2 (1, n = 749) = 3.06, P = 0.080].
The DPA participants were significantly older than the
ITPA participants [t(747) = 2.190, P = 0.029], and in the
rural areas the participants had a lower education level
[χ2 (2, n = 749) = 76.72, P < 0.0001]. Thus, 75.7% of ITPA
participants studied ≤8 years of formal education and only
8.0% studied >17 years, compared to DPA with 44.8% of
people with ≤8 years of education, and 23.7% of people with
>17 years.
The MMSE average scores adjusted by age and level of
education are shown in Table 2 according to the urbanization
degree. The average score in the DPA was 28.38 (SD = 2.24) and
ranged from 8 to 30, and in the ITPA was 28.21 (SD = 2.38) and
ranged from 16 to 30 (see Figure 2, upper row). As shown in the
figure, both groups showed clustering at high scores. Student’s
t-test revealed no significant differences between the MMSE
average scores in urban and rural populations [t(747) = 1.008,
P = 0.314].
Based on the screening criteria, the overall prevalence of
cognitive impairment in the studied sample was 6.5% [7.9% in
females, 4.4% in males, χ2 (1, n = 749) = 3.63, P = 0.057].
The prevalence of cognitive impairment in the DPA group
was 5.3%, and for ITPA group was 7.8%, although chi-square
tests revealed that the prevalence of cognitive impairment was

Statistics
All statistical analyses were performed using the PASW Statistics
18 statistical package version 18.0.0 (PASW, 2009). The level of
significance was defined as P < 0.05. The main independent
variables were the DEGURBA and the skill level of principal
occupation. The normality assumption, tested with Kolmogorov–
Smirnov test, was not justified, but the sample size was
sufficiently large to apply parametric instead of nonparametric
tests. Comparisons between variables were made using Pearson’s
chi-square tests for dichotomous variables and Student’s t-tests
for continuous variables. Separate multiple logistic regression
analyses were conducted to develop a model for testing if the
DEGURBA and main lifetime occupation significantly predicted
cognitive impairment. In a second step, age, sex, and level of
education were introduced in the models as predictors, as these
have been previously identified as risk factors for cognitive
impairment and dementia.
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FIGURE 2 | Distribution of Mini-Mental State Examination (MMSE) scores as a function of degree of urbanization (DEGURBA) (upper-row) and skill
level (lower-row).

not significantly different between urban and rural populations
[χ2 (1, n = 749) = 1.79, P = 0.180].

TABLE 3 | Socio-demographic characteristics, MMSE average scores, and
prevalence rates for cognitive impairment as a function of the
occupations’ skill level.
Low-middle
(n = 613)

Relation between Principal Lifetime
Occupation and General Cognitive
Performance

Age, mean (SD)

74.67 (7.19)

Sex, n (%)

Data on occupation was missing for three participants who
described their occupational title as “emigrant.” 84.2% were
retired individuals. Most of the participants (82.2%, n = 613)
had occupations requiring low-middle skill levels, and 17.8%
(n = 133) had occupations with middle-high skill levels.
Table 3 shows the socio-demographic characteristics, MMSE
average scores, and distribution of the prevalence of cognitive
impairment according to the occupational groups. As it can
be seen in Table 3, groups were homogeneous in sex [χ2 (1,
n = 746) = 0.096, P = 0.756], but there were significant
differences in age [participants in occupations with low-middle
requirements were older; t(744) = 1.979, P = 0.048], and in years
of education [χ2 (2, n = 746) = 211.85, P < 0.0001]. Specifically,
within the group of participants in occupations with low-middle
requirements, 69.0% had ≤8 years of formal education, whereas
in the group with occupations with middle-high skill levels, 56.4%
had >17 years of education.
As shown in Table 3, the MMSE average score in the group
with low-middle requirements was 28.20 (SD = 2.47) and ranged
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76.02 (7.13)

Middle-high
(n = 133)

373 (60.8)

79 (59.4)

Male

240 (39.2)

54 (40.6)
<0.0001∗

Education, n (%)
≤8 years

423 (69.0)

25 (18.8)

9–17 years

146 (23.8)

33 (24.8)

MMSE, mean (SD)
Cognitive impairment, n (%)

0.048∗
0.756

Female

>17 years

P-value

44 (7.2)
28.20 (2.47)
47 (7.7)

75 (56.4)
28.74 (1.31)
2 (1.5)

0.016∗
0.009∗

MMSE, Mini-Mental State Examination; SD, standard deviation. ∗ P < 0.05 (t-test
for means and χ 2 for percentages).

from 23 to 30, and in the group with occupations with middlehigh skill levels was 28.74 (SD = 1.32) and ranged from 8 to 30
(see Figure 2, lower row), with both groups showing clustering at
high scores. Student’s t-test revealed that cognitive performance
in the MMSE significantly differed between the occupational
groups [t(744) = −2.415, P = 0.016], with higher scores in the
group with middle-high cognitive requirements.
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Results of logistic regression analyses revealed a statistically
significant association between skill level of principal lifetime
occupation and prevalence of cognitive impairment (OR = 0.18;
95% CI = 0.04–0.77, β = −1.69, P = 0.020). Specifically,
within the group of participants in occupations with lowmiddle requirements the prevalence of cognitive impairment
was 7.7%, whereas in the group with middle-high requirements
the prevalence of cognitive impairment was significantly lower,
1.5% [χ2 (1, n = 746) = 6.76, P = 0.009]. In order to explore
this result in more detail we have estimated the prevalence
of cognitive impairment for each skill level separately (1–4).
Prevalences reduced progressively from basic to specialized skill
levels [skill level 1: 16.2%, skill level 2: 7.1%, skill level 3: 2.3%,
skill level 4: 1.1%, χ2 (3, n = 746) = 11.52, P = 0.009]. Having
had occupations with low-middle requirements was a risk factor
for cognitive impairment. However, this association did not
remain significant after adjustment for age, sex, and level of
education. Basic descriptive statistics and regression coefficients
are shown in Table 4. The Wald criterion demonstrated that
only age (β = −0.04, P = 0.043) and level of education
(β = 1.43, P = 0.001) had significant partial effects in
the full model, being significant predictors of cognitive
impairment. Specifically, the prevalence of cognitive impairment
increased with age and in persons with lower levels of formal
education.
As stated, given that occupation is related to levels of
education, and that both indicators may have synergistic effects,
we finally analyzed joint effects of the occupations skill level and
the level of education. The cognitive impairment prevalence rates
by the “skill level of occupation and education” are shown in
Table 5. The number of persons in the low-low category was
higher (n = 423, 56.7%) in comparison with the other categories.
A significant additive effect of skill level and education was
observed on cognitive impairment [χ2 (3, n = 746) = 23.88,
P < 0.0001] (see Table 5).
An interesting finding was that the prevalence of cognitive
impairment was higher in participants having had occupations
with low-middle requirements and with fewer years of formal
education (“low and low” category) compared with participants
in “high and high” category. In categories that deviated from
the expected pattern (“low and middle OR high and low”, “low
and high OR high and middle”) the prevalence of cognitive
impairment was very low or inexistent.

TABLE 4 | Association between cognitive impairment and skill level of
principal lifetime occupation after adjustment for age, sex, and level of
education.
OR (95% CI)
Skill level

0.59 (0.13–2.63)

0.487

Age

0.96 (0.92–0.99)

0.043∗

Sex

1.64 (0.84–3.20)

0.148

Education

4.20 (1.7–10.06)

0.001∗

OR, odds ratio; CI, confidence interval to ∗ P < 0.05.
TABLE 5 | Prevalence of cognitive impairment by combinations of
occupations skill level and education.
Total, n (%)

Cognitive
impairment

P-value

<0.0001∗

Skill Level and Education
Low and Low

423 (56.7)

44 (10.4)

Low and Middle OR High
and Low

171 (22.9)

4 (2.3)

Low and High OR High and
Middle

77 (10.3)

0 (0.0)

High and High

75 (10.1)

1 (1.3)

Low and Low: occupations with low-middle requirements and ≤8 years of
education; Low and Middle OR High and Low: low-middle requirements
and 9–17 years of education or middle-high requirements and
≤8 years of education; Low and High OR High and Middle: low-middle
requirements and ≥17 years of education or middle-high requirements and
9–17 years of education; High and High: middle-high requirements and ≥17 years
of education.∗ P < 0.05.

Prevalence of Cognitive Impairment
According to the Degree of Urbanization
In the present study, it was found that 6.5% of older adults aged
≥65 participating in senior centers were cognitively impaired;
5.3% in DPA and 7.8% in ITPA. These prevalence estimates
were relatively lower than previously reported (22.2%) in a
cross-sectional study including a representative sample of 600
community-dwellers over 65 residents of Narón Council (Galicia,
Spain) (Millán-Calenti et al., 2009). The estimation of prevalence
was also lower than in other Spanish councils (Graciani et al.,
2006), and in other European countries (approximately 18%,
Brayne et al., 1998; Rait et al., 2005). The variability seen in
these studies may in large part be attributed to differences
in participant samples. VERISAÚDE population included older
adults attending senior centers. In this regard, community and
senior centers have become one of the most widely used services
among older adults both in urban and rural regions and they
generally offer a wide variety of programs and services, including
social and recreational activities. It is possible that older adults
who regularly and actively participate in these activities may
have higher levels of health, social interaction, and quality of life
(Bugallo Carrera et al., 2014), which can help them stay healthy
and maintain cognitive function.
Degree of urbanization was not significantly associated with
risk of cognitive impairment in the present study. In fact,
the prevalence of cognitive impairment did not significantly
differ between the geographical areas explored. However, in

DISCUSSION
This is the largest study providing estimates of the real prevalence
rates and covariates of cognitive impairment in Galician elderly
populations in two defined geographic areas, densely populated
areas, and intermediate-thinly populated areas. This approach
allowed us to directly compare the prevalence of cognitive
impairment in urban and rural populations and their specific risk
factors. Another purpose of the present study was to examine the
association between the skill level of principal lifetime occupation
and current general cognitive performance as measured by the
MMSE.
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A significant additive effect of the skill level of occupation and
education level was observed on cognitive impairment, being
the prevalence of cognitive impairment higher in participants
having had occupations with low-middle cognitive requirements
and with lower levels of formal education. These results agree
with previous studies suggesting that having had an occupation
with high mental demands and having a high educational level is
associated with a better cognitive functioning in elderly (Frisoni
et al., 1993; Jones and Gallo, 2002; Bosma et al., 2003; Staff et al.,
2004; Andel et al., 2005; Then et al., 2014), providing a form of
mental protection that supports brain function, facilitating the
maintenance of cognitive reserve and promoting stable cognitive
function. Higher complexity of main lifetime occupation and
cognitively demanding work conditions have been also associated
with a decreased risk of dementia and cognitive decline in old age
even after controlling for age, sex, and level of education (Andel
et al., 2005, 2011; Then et al., 2014).
Importantly, in a recent longitudinal study (Zahodne et al.,
2011), it was observed that education was related to cognitive
performance but it did not slow cognitive decline with aging.
Thus, longitudinal studies are necessary to establish robust
conclusions on this topic.
To sum up, older adults with fewer years of formal education
and having had less skilled occupations showed greater declines
in cognitive function, independently of the DEGURBA of the
present residence place.
The main strength of the present research is that this is
the largest multicenter study providing estimates of the real
prevalence rates of cognitive impairment in Galician elderly
populations in rural and urban areas, and examining the
association between the skill level of principal lifetime occupation
and education and current general cognitive performance. The
main limitations, however, are the cross sectional nature of
the design, the sample selection in senior centers, and the fact
that the sample was not representative in terms of educational
levels, which could affect the generalization of the findings.
Future longitudinal studies are needed to further assess causal
relationships and to disentangle the synergistic influence of
occupation and education on age-related cognitive impairment.

accordance with previous studies (Nunes et al., 2010), a trend
was observed to a higher prevalence of cognitive impairment in
rural compared to urban populations, despite urban residents
were significantly older than rural residents. This may be
explained by the educational level that was lower in rural
areas. It is important to note, however, that our findings are
based on a measure of global cognitive status (MMSE), and
we cannot rule out the possibility that DEGURBA is related
to cognitive impairment in some cognitive domains but not
in others. Importantly, although frequently used in clinical
research, a potential lack of sensitivity for cognitive decline of
this screening instrument has been previously reported. In fact,
it has a ceiling effect (as observed in the present study), which
limits the detection of dementia in well-educated populations
(Reisberg et al., 1997). A potential limitation of this study
is that only present residence place was considered; people
participating in senior centers at urban and rural areas were
evaluated, but early adulthood or childhood residence was not
taken into account. In this line, it has been shown that urban
residence at early life may be protective against having cognitive
impairment in the future, independently of education (Zhang
et al., 2008).

Relation between Principal Lifetime
Occupation and General Cognitive
Performance
One of our main objectives was to determine whether the lifetime
longest-held occupation is involved in the processes leading to
cognitive impairment. In this regard, a significant relationship
between the skill level of occupations and cognitive impairment
was found in the present study. In fact, the prevalence of
cognitive impairment was significantly lower within the group of
participants having had occupations with higher requirements.
Consistent with earlier studies (Jorm et al., 1998), the lowest
MMSE scores and the highest prevalence of cognitive impairment
were found in the occupations involving the lower use of
cognitive skills. In this line, it has been proposed that higher levels
of education and occupations with high cognitive requirements
possibly allow older people to use cognitive processing or
compensatory strategies to cope better with age-related cognitive
decline (they experience a higher level of cognitive reserve; Stern,
2002). A recent magnetoencephalography (MEG) study revealed
that subjects with low cognitive reserve need a greater effort than
those with high cognitive reserve to successfully perform the
same cognitive task, in terms of functional connectivity (López
et al., 2014). Our finding is in line with a previous longitudinal
study showing that low levels of education and low lifetime
occupational attainment are associated with increased risk of
cognitive impairment and dementia in a Spanish elderly cohort
(Alvarado et al., 2002).
However, this protective effect was not independent of
confounding factors, such as age and education level, in
the present study. Higher prevalence of cognitive impairment
was associated with being older and having lower levels of
education. In fact, the association between skill level and
cognitive impairment was greatly mediated by education level.

Frontiers in Psychology | www.frontiersin.org

CONCLUSION
Area of present residence did not significantly affect cognitive
impairment in the present study. Our findings suggest, however, a
significant association between lifetime longest-held occupations
skill level and better cognitive functioning in later life. In
fact, older adults who had held occupations with higher skill
levels had a lower risk of cognitive impairment. However, this
protective effect was greatly dependent on age and educational
level. This result suggests that occupation during active life is
not an isolated protective factor against cognitive impairment,
and it is closely related to educational level. In future preventive
geriatric interventions both in rural and urban areas, description
of both occupation and educational level should be taken into
consideration in screening older adults at increased risk of
cognitive impairment and dementia, and special priority must be
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given to low-educated older adults, as they are more vulnerable to
impaired cognitive function. It is important to highlight that only
active older participants in senior centers were assessed in the
present study, possibly affecting the generalization of the findings.
However, this kind of results may have important implications to
social policy since increasing reserve in adulthood and midlife
could have an important clinical value in the future, possibly
delaying the clinical manifestations of age-related diseases, such
as dementia in future older generations.
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