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Abstract:
Background:

Subjective cognitive decline (SCD) would correspond to a preclinical phase of

Alzheimer's disease. The aim of this study was to find associations between lifestyle individual
factors compatible scores with cognitive impairment (CI) in SCD people.
Methods: This is a case-control study to detect SCD, CI and potential associated factors in 497 patients
over 50 years in Community Pharmacies. Three screening tests detected possible CI and patients with
at least one test compatible with CI were referred to Primary Care to be evaluated.
Results: In self-complaint patients statistically significant with depressive feelings were found
(86.8%) with benzodiazepines consumers (83.9%) and female patients (81.2%). Thirty percent of our
sample obtained scores compatible with CI. Being older than 70 years old increased the odds of
obtaining scores compatible with CI. High level education, reading and internet use were able to
reduce the odds of positive scores compatible with CI (37%-91%, 7%-18% and 67%-86%), whereas,
one extra hour television/day increased the risk in 8%-30%. Reading was able to nullify the effect of
both internet and TV consumption.
Conclusion: Not just the age but also modifiable lifestyle factors are acting in favour of a cognitive
decline.
Keywords: cognitive impairment screening; cognitive reserve; subjective memory complaints;
Internet; television; reading; marital status; sleep.

1. Introduction
Alzheimer’s disease is the most common cause of dementia among older adults. It is an
irreversible, progressive brain disorder, which slowly destroys memory, thinking skills and,
eventually, the ability to carry out the simplest tasks. Related to age, little more is known about its
aetiology however, it is known that that modifiable lifestyle could control a person's risk of
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developing the condition [1]. Therefore, knowledge about risk factors allows recognizing early
symptoms for early detection of Alzheimer’s disease [2].
Mild Cognitive Impairment (MCI) is an intermediate stage between normal cognitive
deterioration due to aging and more serious deterioration of Alzheimer's dementia. It can involve
problems with memory, language, thinking and judgment that are more serious than the normal
changes related to aging. The prevalence in Spain is 9.6%, it affects more the elderly and the female
[3]. Since the description of mild cognitive impairment (CI) as a clinical entity, there has been great
interest in identifying at the earliest, individuals at the preclinical stage of the disease.
Currently, a stage has been proposed prior to the known MCI. This stage, known as subjective
cognitive decline (SCD), would correspond to this preclinical phase of Alzheimer's disease in some
individuals. Two criteria define SCD. Firstly, a persistent decline in cognitive ability experienced by
the patient, compared with a previous normal cognitive state, which is unrelated to an acute event.
Second, correct performance on the standardised cognitive tests used to classify MCI [4].
It has been described that people with SCD are at increased risk of future cognitive impairment
and dementia, in fact SCD may be the first symptom of early neurodegenerative disease [5]. These
data support the importance of exploring the potential role of the disease as an early sign of
neurodegenerative disorders [4].
Moreover, differences in the trajectories of cognitive aging have been observed since there are
cases of older people with considerable cerebral pathology without exhibiting concomitant decreases
in cognition. Therefore, there does not appear to be a direct relationship between the degree of brain
pathology or brain damage and the clinical manifestation of that damage. This discrepancy is
explained by the theory of cognitive reserve and the variations in cognitive aging by proposing that
people with greater cognitive reserve may allow being more resilient than others and will show more
belatedly the corresponding clinic [6].
Cognitive reserve is determined by genetic and neurodevelopmental factors although it may
vary depending on the environment and exposure to certain factors such as education and lifestyle.
Therefore, it is considered that the cognitive reserve is the result of an interaction between the
genetics, the environment and the experiences of the person and that it can be transformed into a set
of skills that allows to actively compensating for the effects of the disease. However, cognitive reserve
is still a hypothetical construct that can only be measured indirectly by proxy indicators considered
representative [7].
An active cognitive lifestyle was associated with protection from cerebrovascular disease.
Protective lifestyle factors have been identified that may contribute to increased cognitive reserve,
such as social engagement and cognitive stimulation.
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Good social connections may also increase cognitive reserve and protect against declining
cognitive function. However, the association between social connections and cognitive function is
less clear as poor social relationships may be a consequence of cognitive decline rather than a cause.
Having fewer social contacts, a smaller social network and less engagement in social activity are
associated with worst cognitive function [8].
Nowadays, Internet use has reinvented the ways in which we manage our social networks and
relationships. Moreover, with the advent of smartphones, Internet access has become portable. The
widespread use of Internet has introduced the opportunity to learn and to interact with society; even
simple interactions through the smartphone’s touchscreen interface have been demonstrated neural
changes in cortical regions associated with sensory and motor processing of the hand and thumb [9].
Meanwhile, digital distractions on the Internet seem to create a non-ideal environment for the
refinement of higher cognitive functions during critical periods of brain development in children and
adolescents. On the other hand, the opposite may be true in older adults who experience cognitive
impairment, for whom the online environment may provide a new source of positive cognitive
stimulation [10].
The aim of this study is to investigate the association between modifiable protective/risk factors
such as education, lifestyle and cognitive impairment in patients with subjective memory complaints
(SMC) in order to develop cognitive effective cognitive training programs.
2. Experimental Section
The next research is part of a multidisciplinary project elaborated by the CRIDECO group, formed
by professionals of different disciplines: community pharmacists, family practitioners, neurologists,
psychologists and mathematicians. An analytical, longitudinal, observational, retrospective casecontrol study was planned to detect SCD, CI and potential associated factors in Community Pharmacy.
The target population was people aged 50 and older with SMC.

2.1. Patients recruitment.
As shown in Figure 1, the initial number of people screened was 502. Definitely, 497 people met
the inclusion criteria: being 50 years or older, having subjective memory complaints and accepting the
informed consent of the study. The other five people were discarded for meeting any of the exclusion
criteria: having a diagnosis of dementia or a severe physical or sensory deficit. Community pharmacist,
previously trained, performs an active screening to detect cognitive alterations among individuals aged
50 and over who come to the community pharmacy.
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Figure 1. Methodological diagram of the analysis. AD: Alzheimer Disease, SMC: subjective memory complaint, SCD: subjective
cognitive decline, CCI: compatible cognitive impairment.

The pharmacist during the dispensing detect the SMC (by express reference of the patient or by
indirect question of referred by others), appearance of depressive feelings, increase of drowsiness,
alteration in the recognition of objects, alteration in the language, difficulty to perform some complex
activities such as using public transport, managing money and / or following medical treatment. Patient
identified with SMC were informed of the study information and Signed Consent be requested.

2.2. Data collection.
Three validated screening tests be completed with all the study variables in order to collect the
largest number of factors related to CI. Specifically: Memory Impairment Screening (MIS) [11], Short
Portable Mental State Questionnaire (SPMSQ) [12] and Semantic Verbal Fluency (FVS) [13]. The tests
used have been chosen after consultation with the Valencian Society of SM.
Patients with a score, in any of the 3 tests used for screening, compatible with the presence of
cognitive impairment (CCI) will be referred to Primary Care for diagnosis. Patients with correct test
performance and own SMC are classified with SCD and will continue to be followed up specially, as
this would be a high-risk group (Figure 1). Finally, patients with correct test performance and referred
SMC are classified as not compatible with cognitive impairment (Non CCI). All patients are followed
up every 6 months, where they are re-evaluated by the three screening tests.
For the collection of information on the possible associated variables in the detected cases of
possible CI, a questionnaire was designed specifically by our research team. This includes all the study
variables in order to collect the greatest number of factors related to CI that have been found in the
consulted bibliography: demographic and lifestyle factors.
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The demographic variables measured are sex, age, weight, family history of cognitive impairment,
education level, own or referred SMC, marital status and depressive feelings. On the other hand, the
variables measured with respect to lifestyle are physical exercise, pastime, reading, time spent sleeping
overnight and during the day, memory training, puzzles, games, Internet and TV consumption time.
About lifestyle factors, we asked about the frequency: same as before, more or less than before
perceiving SMC. The extensive fieldwork was carried out from September 2018 to January 2020.
2.3. Sample size calculation
This sample size is larger than necessary (385 people) to estimate the prevalence of people with a
preliminary assessment compatible with CI, under SMC, assumed to be 50% (statistically more
unfavourable situation), with an accuracy of 10% and a confidence level of 95%.
2.4. Statistical treatment of data
All patient information is collected on paper as a medical history. A single responsible person is in
charge of keeping the database updated, dumping all the information obtained from each patient in an
Excel spreadsheet, designed specifically for this purpose. The statistical analysis of the data has been
carried out using the advanced statistical software “R”. The prevalence of people with a CI compatible
score, under SMC, has been estimated with a 95% confidence. The association of patients obtaining
scores compatible with CI with respect to the variables that determine their profile and with respect to
the variables on their living and intellectual habits has been analyzed. Likewise, the association between
profile variables and habits has been analyzed.
To determine the association between qualitative variables, the Chi-square test and the Fisher’s
exact test were used. To analyze the association with respect to quantitative variables, the following
tests have been used: Pearson's test of independence on the correlation coefficient, Student's T test for
independent samples, ANOVA and Kruskal-Wallis. Finally, in order to determine the protective or risk
effect of the variables, as well as to quantify their effect, both univariate and multivariate logistic
regression models have been adjusted, obtaining estimates of the odds ratio (OR), with 95% confidence.
2.5. Ethical approval.
The study was reviewed and approved by the Research Ethics Committee of Universidad CEU
Cardenal Herrera (approval no. CEI18/027) and by the Research Ethics Committee with drugs of Arnau
de Vilanova Hospital (MOR-ROY-2018-013). All subjects gave written informed consent in accordance
with the Declaration of Helsinki.
3. Results
3.1. Subjective cognitive complaint patient’s population characteristics
The following results are based on a sample of 497 patients over 50 years of age, who were
screened in one of the 19 collaborating pharmacies. These patients were included due to subjective
memory complaints and expressly consented to participate in the study.
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According to SMC type, patients of the study were classified into 2 groups: patients with own
subjective complaint or referred subjective complaint regarding if they were referred by himself or
by a family member or the pharmacist, respectively. This classification has been used as one of the
non-modifiable characteristics that define the profile of the patients, such as sex, age, among others.
Regarding if to SMC type is related to any other characteristics of the patient profile, statistically
significantly differences were observed between genders, being more prevalent in women than in
men (81.2% vs 70.2%, respectively, p-value < 0.05). In addition, this point is significantly more
frequent in patients who feel depressed than in patients who do not feel depressed (86.8% vs 74.5%,
respectively, p-value < 0.05). Moreover, the subjective self-complaint is significantly more frequent in
patients who are medicated with benzodiazepines, than in patients who are not medicated with
benzodiazepines (83.9% vs 73.1%, respectively, p-value < 0.05). Similarly, referred subjective
complaint is significantly more frequent in men, in patients who do not feel depressed or in patients
who do not take benzodiazepines (p-value < 0.05). Conversely, no statistically significant differences
were observed regarding subjective self-reported or referred memory complaint, with age, family
history of CI, education or marital status.
3.2. Patients scores compatible with cognitive impairment
After screening, patients were classified into two groups: patients with scores compatible with
CI, on one of the three questionnaires used, or patients with scores incompatible with CI, on all
questionnaires (Table 1). This classification determines the variable of interest in our research,
because it allows us to identify which patients are susceptible to being neurologically examined.
According to Table 1, 30.8% of patients have obtained scores compatible with CI. This means,
with 95% confidence that between 26.9% and 35% of patients over 50 with subjective memory
complaints in the general population would obtain scores compatible with CI.
Table 1: Classification of patients into scores that are incompatible and compatible with suffering from CI, according to the
different screening questionnaires. CI: cognitive impairment.
Test

Total

Patients with scores

Patients with scores

Total

incompatible with CI

compatible with CI

n (% column)

n (% row)

n (% row)

n (% row)

1.Normal

400 (80.4 %)

344 (86%)

56 (14%)

400 (100%)

2.Slight Impairment

74 (14.9 %)

0 (0%)

74 (100%)

74 (100%)

3.Moderate impairment

19 (3.8 %)

0 (0%)

19 (100%)

19 (100%)

4.Severe impairment

4 (0.8 %)

0 (0%)

4 (100%)

4 (100%)

1.Normal

412 (82.9 %)

344 (83.5%)

68 (16.5%)

412 (100%)

2.Impairment

85 (17.1 %)

0 (0%)

85 (100%)

85 (100%)

423 (85.1 %)

344 (83.3%)

79 (18.7%)

423 (100%)

SPMSQ

MIS Questionnaire

Verbal Fluency Questionnaire
1.Normal
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74 (14.9 %)

0 (0%)

74 (100%)

74 (100%)

1.Zero

344 (69.2 %)

344

0 (0%)

344 (100%)

2.One

76 (15.3 %)

0 (0%)

76 (100%)

76 (100%)

3.Two

51 (10.3 %)

0 (0%)

51 (100%)

51 (100%)

4.Three

26 (5.2 %)

0 (0%)

26 (100%)

26 (100%)

497 (100%)

344 (69.2%)

153 (30.8%)

497 (100%)

N positive Questionnaires

Total

The association of obtaining scores compatible with CI and the characteristics that define the patient
profile have been investigated (Table 2). The association with variables that define living and
intellectual habits has also been analyzed (Tables 3 and 4). The three tables show the p-values of
association between the analyzed characteristic and obtaining scores compatible with CI in the tests.
In case of association, the OR by univariate logistic regression has been estimated with 95%
confidence. For qualitative variables, the OR estimate for each category is given with respect to the
reference category, indicated by 1.
Regarding the type of SMC there is no significant association with sex, family history of CI and
depression. However, patient age, type of SMC, educational level and marital status do show an
association with obtaining scores compatible with CI.
Specifically, it is estimated that being 70-79 years old can increase the odds of obtaining CIcompatible scores by 2.24-10.33 times for younger patients, aged 50-59. This rate is the highest among
the characteristics that determine the profile of patients. On the other hand, the subjective complaint
of own memory presents an OR ranging from 1.35 to 3.90. This data is almost 4 times higher than the
referred memory complaint.
Table 2: Association between obtaining or not obtaining scores compatible with CI and the variables on the patient profile. a:
Chi-square test; b: Fisher exact test (univariate logistic models: *: p-value< 0.1; **: p-value< 0.05; ***: p-value< 0.001.
CI: cognitive impairment. SMC: subjective memory complaint.
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PATIENT PROFILE VARIABLES
Patients with Patients with
scores

scores

incompatible compatible

NON-MODIFIABLE CHARACTERISTICS

N,

with CI

Variable

Group

(% column) N

Sex

Female

364 (73.2)

250 68.7

114

31.3

Male

133 (26.8)

94

70.7

39

29.3

50-59

74 (14.9)

65

87.8

9

12.2

60-69

155 (31.2)

130 83.9

25

16.1

1.39 [0.63,

70-79

191 (38.4)

117 61.3

74

38.7

4.57 [2.24, 10.33] ***

80-89

68 (13.7)

26

38.2

42

61.8

11.67 [5.17, 28.78] ***

90>=

7 (1.4)

4

57.1

3

42.9

5.42 [0.94, 28.78] **

No

315 (63.4)

210 66.7

105

33.3

Yes

181 (36.4)

133 73.5

48

26.5

Referred

107 (21.5)

87

20

18.7

Own

385 (77.5)

252 65.5

133

34.5

Illiterate

11 (2.2)

4

36.4

7

63.6

<0.001 b 4.71 [1.37, 18.57] **

Read and write 112 (22.5)

46

41.1

66

58.9

3.86 [2.38, 6.32] ***

Primary

203 (40.8)

148 72.9

55

27.1

1

Secondary

111 (22.3)

92

82.9

19

17.1

0.56 [0.30, 0.98]**

Tertiary

57 (11.5)

52

91.2

5

8.8

0.26 [0.09, 0.63] **

Married

345 (69.4)

250 72.5

95

27.5

Separate

29 (5.8)

28

96.6

1

3.4

0.09 [0.005, 0.45] **

Single

24 (4.8)

14

58.3

10

41.7

1.88 [0.79, 4.35]

Widowed

99 (19.9)

52

52.5

47

47.5

2.38 [1.5, 3.77] ***

No

345 (69.4)

247 71.6

98

28.4

Yes

152 (30.6)

97

55

36.2

497 (100)

344 69.2

153

30.8

Age

% row

with CI
n

% row

p-value OR [CI (95%)]
0.742 a
<0.001 b 1
3.30]

History
of CI

0.130 a

SMC
81.3

0.001 a

1
2.30 [1.35, 3.90} **

Educational

MODIFIABLE CHARACTERISTICS

level

TOTAL

Marital
status

Depression

3.3. Cognitive reserve and cognitive stimulation.

63.8

<0.001 b

0.092 a

1
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A higher level of education has a protective effect. Having higher education (greater cognitive
reserve) decreases the odds of scores consistent with CI by 0.09 to 0.63 times that of primary school.
That is a reduction of between 37% and 91% of the reference odds. On the other hand, marital status
may also explain scores compatible with suffering CI. For example, being widowed (generally more
socially isolated patients) may increase the odds of married patients by between 1.5 and 3.77 times.
Table 3: Association between obtaining or not obtaining scores compatible with CI and the quantitative variables on living
and intellectual habits. T test for independent samples (univariate logistic models: *: p-value< 0.1; **: p-value< 0.05; ***: pvalue< 0.001). CI: cognitive impairment.

QUANTITATIVE VARIABLES ON PATIENTS' LIVING AND INTELLECTUAL HABITS
Patients with scores incompatible Patients with scores compatible
with CI

with CI

OR [CI (95%)]

Variable

n (%)

average

SD

n (%)

average

SD

p-value

Daytime sleep

343 (69)

0.41

0.58

153 (30.8)

0.47

0.7

0.325 c
1.15 [1.02, 1.28] **

Night’s sleep

343 (69)

6.64

1.59

153 (30.8)

7.03

1.9

0.018 c

Hobbies

344 (69.2)

2.33

5.79

153 (30.8)

1.62

4.5

0.180 c

344 (69.2)

3.75

4.46

153 (30.8)

3.3

4.3

0.293 c

344 (69.2)

0.29

0.78

153 (30.8)

0.18

0.6

0.101 c

Physical
exercise
Memory
training
Weekly

0.88 [0.82, 0.93] ***

reading

344 (69.2)

3.92

5.94

153 (30.8)

1.64

3.5

<0.001 c

Pastimes

344 (69.2)

0.48

1.14

153 (30.8)

0.62

1.7

0.274 c
1.18 [1.08, 1.30] ***

TV

344 (69.2)

2.6

1.87

153 (30.8)

3.29

2.1

<0.001 c

As table 3 shows, each hour of nightly sleep can increase the odds of obtaining scores compatible
with CI by between 1.02 and 1.28 times. Similar to the increase for each additional hour of daily
television, between 1.08 and 1.30 times. However, each hour of reading per week can decrease the
odds by 0.82 to 0.93 times; that is, an odds reduction of between 7% and 18%. With the sample we
have available, we have not been able to determine any association with the time patients sleep
during the day, nor with time spent on hobbies, exercise, memory training or pastimes.
Given the significant associations observed in Table 3, it has been analyzed whether the frequency
(equal, more or less than before) with which they practice each of these habits, can explain that
patients obtain scores compatible with CI (Table 4).
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Table 4: Association between compatible scores for CI and qualitative variables on living and intellectual habits (univariate
logistic models: *: p-value< 0.1; **: p-value< 0.05; ***: p-value< 0.001). CI: cognitive impairment.

QUALITATIVE VARIABLES ON PATIENTS' LIVING AND INTELLECTUAL HABITS

Group

Patients with

Patients with

scores

scores

incompatible with

compatible with

CI

CI

n

% row

n

% row

p-value

OR [CI (95%)]

298 (60)

193

64.8

105

35.2

0.019

1

40 (8)

31

77.5

9

22.5

0.53 [0.23, 1.12]

Less than before

150 (30.2)

115

76.7

35

23.3

0.56 [0.35, 0.86] **

Same as before

315 (63.4)

226

71.7

89

28.3

More than before

64 (12.9)

42

65.6

22

34.4

Less than before

108 (21.7)

70

64.8

38

35.2

333 (67)

227

68.2

106

31.8

More than before

101 (20.3)

70

69.3

31

30.7

Less than before

54 (10.9)

42

77.8

12

22.2

No

205 (41.2)

107

52.2

98

47.8

Yes

270 (54.3)

225

83.3

45

16.7

497 (100)

344

69.2

153

30.8

Reading frequency Same as before
More than before

Total

Night’s sleep
frequency

TV frequency

Same as before

0.309

0.385

Internet and
Mobile Devices

TOTAL

<0.001

1
0.22 [0.14, 0.33] ***

Initially, it seems paradoxical that the hours of reading have a protective effect and that, "reading
less than before" also has a protective effect with respect to the reference category ("reading as
before"). However, further analysis of the association between reading frequency and use of the
Internet and mobile devices shows that of the 150 patients who say they read less than before, 93 are
Internet users (63.3%), 54 do not use it (36.7%) and in 3 of them this data is unknown. This percentage
is the highest of the three categories: "read the same as before", "read more than before" or "read less
than before”. For this reason, it seems that patients, who read less than before, have substituted that
reading time by the consumption of Internet and mobile devices.
In addition, the use of the Internet and mobile devices is a habit related to our variable of interest,
whose OR can range from 0.14 to 0.33. Therefore, this habit can produce a decrease in the odds of
obtaining scores compatible with CI with respect to non-user patients of between 67% and 86%. From
this preliminary analysis, we deduce that there are eight characteristics associated with obtaining
scores compatible with CI, related to the patient's profile and life habits. In addition, the associations
between these eight characteristics have been analyzed. All this has been schematized in Figure 2,
using an adaptation of the Ishikawa diagram.
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Figure 2: Characteristics associated with obtaining scores compatible with cognitive impairment (continuous arrows) and
statistically significant associations between these characteristics (discontinuous arrows).

Table 5 and Figure 3 include the estimation of the OR of different multivariate logistic
regressions, evaluated with 95% confidence. The first model corresponds to a logistic regression with
the variables on the profile of the patients that have been associated with the variable of interest only.
As can be seen, the four variables maintain their significance obtained in the univariate models,
shown in Table 2.
However, the categories of the marital status variable differ in significance in relation to the
univariate model. That is, adjusting for age, SMC and level of studies, it is observed that being single
(patients with greater social isolation generally) can increase the odds of married patients by between
1.57 and 12.1 times. Moreover, adjusting for SMC, educational level and marital status, the age range
of 80-89 years is the feature that can increase the odds of the youngest, between 2.03 and 13.50 times.
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Figure 3confidence intervals: (95%) for OR for the patient's profile and each of the significant lifestyle habits (*: p value <0.1;
**: p value <0.05; ***: p value <0.001).

Table 5: Multivariate logistic regression models on the patient profile and each of the significant life habits (*: p-value< 0.1; **:
p-value< 0.05; ***: p-value< 0.001).

MULTIVARIATE LOGISTICS MODELS
Profile

Profile + Night’s

Profile + Reading

Profile + TV

Profile + Internet

sleep

0R [CI (95%)]

0R [CI (95%)]

0R [CI (95%)]

0R [CI (95%)]

0R [CI (95%)]

50-59

1

1

1

1

1

60-69

1.17 [0.49,

70-79

2.67 [1.16, 6.16] **

2.66 [1.15, 6.15] **

2.79 [1.20, 6.48] **

2.55 [1.10, 5.91] **

2.07 [0.86, 4.99]

80-89

5.24 [2.03, 13.50] ***

5.12 [1.98, 13.30] ***

5.84 [2.22, 15.40] ***

4.85 [1.86, 12.70] **

3.80 [1.36, 10.60] **

90>=

1.41 [0.24, 8.46]

1.39 [0.23, 8.26]

1.60 [0.25, 10.10]

1.34 [0.22, 8.09]

1.05 [0.17, 6.46]

1

1

1

1

1

2.12 [1.16, 3.90] **

2.12 [1.16, 3.91] **

2.0 [1.08, 3.69] **

2.07 [1.12, 3.81] **

1.96 [1.05, 3.66] **

3.93 [1.05, 14.7] **

3.98 [1.06, 14.90] **

2.96 [0.78, 11.20]

4.20 [1.12, 15.80] **

3.47 [0.73, 16.50]

2.83 [1.66, 4.82] ***

2.86 [1.67, 4.88] ***

2.49 [1.45, 4.29] ***

2.93 [1.71, 5.01] ***

2.63 [1.51, 4.59] ***

1

1

1

1

1

0.60 [0.32, 1.14]

0.63 [0.34, 1.19]

0.69 [0.36, 1.31]

0.65 [0.34, 1.23]

0.73 [0.38, 1.42]

0.26 [0.09, 0.76] **

0.27 [0.09, 0.78] **

0.30 [0.10, 0.91] **

0.29 [0.10, 0.87] **

0.31 [0.10, 0.93] **

Age

2.84]

1.20 [0.50,

2.90]

1.21 [0.50,

2.96]

1.15 [0.47,

2.81]

1.04 [0.42,

2.56]

PROFILE

SMC
Referred
Own
Educational
level
Illiterate
Read and write
Primary
Secundary
Tertiary
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Marital status
Married

1

1

1

1

1

Separate

0.19 [0.02, 1.44]

0.19 [0.02, 1.42]

0.17 [0.02, 1.32] *

0.16 [0.02, 1.27] *

0.20 [0.03, 1.56]

4.36 [1.57, 12.1] **

4.19 [1.15, 11.70] **

5.20 [1.79, 15.10] **

4.49 [1.60, 12.60] **

4.68 [1.59, 13.70] **

1.47 [0.86, 2.5]

1.46 [0.86, 2.51]

1.54 [0.90, 2.64]

1.43 [0.84, 2.44]

1.51 [0.86, 2.66]

Single
Widowed
Night’s sleep

1.07 [0.94, 1.21]

HABITS

Reading
0.90 [0.84, 0.96] **
TV
1.13 [1.01, 1.27] **
Internet
No

1

Yes

0.56 [0.33, 0.95] **

3.4. Multivariate logistic regression models on the patient profile and each of the significant
modifiable life habits.
The next models analyze the effect of significant habits separately from Tables 3 and 4, when
adjusted for the four traits of the patient profile. As can be seen in the second model in Table 5 and
the first bullet in Figure 3, the hours of sleep at night lose their significance with respect to the
probability of obtaining scores compatible with CI. In the third model, the reading habit maintains
its significant protective effect. For every hour of reading per week, the odds of obtaining scores
compatible with CI are expected to be reduced by between 4% and 16%.
In the fourth model, the hours of TV watching maintain their risk effect, so that each hour of
daily TV can raise the odds by between 1% and 27%. Finally, in the fifth model, the use of Internet
and mobile devices maintains its protective effect, which can reduce the odds of non-users by
between 5% and 67%. It should be noted that, in models 3, 4 and 5, the estimation by confidence
intervals of the OR for each habitat is practically stable with respect to those obtained in univariate
models. In addition, the variables on the profile also maintain their effects stable in each of the
multivariate models.
4. Discussion
The present work belongs to the research line of the CRIDECO Team [14-16] and aims to
articulate a protocol that favours the early detection of CI by neurological diagnosis. Alzheimer
disease is typically a disease of old age. Our results estimated that being older than 70 years old can
increase the odds of obtaining scores compatible with suffering CI from younger patients between
2.24 and 10.33 times.
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One of the strengths of the study resides in analyzing the influence that qualitative and
quantitative variables scores compatible with CI in any of the tests used on a population older than
50 years, with subjective memory complaint.
Thirty percent of patients with subjective memory complaints have obtained scores compatible
with having CI. This percentage is in keeping with other studies suggesting the idea that subjective
cognitive complaints has been considered as an early clinical marker of pathology and help further
understanding from predementia stages [5,17,18].
In a meta-analysis of longitudinal studies, it was observed that in patients with SCD, (with a
follow-up of at least 4 years), the evolution to dementia occurred in 14% and to MCI in 27% [4].
Subjective complaint of own memory represents 77.5% of our population, which is statistically
related to the female sex, feeling depressed and benzodiazepines consumption. This could reveal a
percentage even higher, of future neurodegenerative diseases being aware that these patients fulfilled
not only the self-experience in cognitive decline (as corresponds with the SCD term) but also a score
compatible with CI. Referred complaint, not being aware of memory problems (22.5), is significantly
more frequent in men, in patients who do not feel depressed or in patients who do not take
benzodiazepines.
Moreover, having own subjective complaint can almost quadruple the odds of obtaining CIcompatible scores for patients who are not aware of having a memory problem. Not being aware of
memory problems predicts onset of Alzheimer's disease [19], this highlights the importance of
monitoring cognitive decline in both cases conscious and amnestic patients.
Marital status may also explain the scores consistent with having CI in our study. Being a
widower can increase the odds of married patients between 1.5 and 3.77 times. Adjusting for age,
SMC and educational level, it is observed that being single can increase the odds of married patients
between 1.57 and 12.1 times. In general, old widows and old singles presenting a greater social
isolation. These results are supported by other studies that affirm that social isolation of those living
alone may be at risk for decline cognitive function and marital status have the potential to buffer the
effects of low mood on dementia onset [8,20,21,22]. Cognitive inactivity due to isolation may explain
the impact of marital status on CI, or perhaps feelings of impaired cognition make patients to avoid
social contact [1].
The cognitive reserve (through and cognitive stimulation, in both intellectual and leisure
activities, shows protection against CI. In fact, not having reached secondary studies is a predictor of
CI [1]. In the present work, we confirm that having higher studies (higher than primary studies)
decrease the odds of obtaining CI-compatible scores between 37% and 91%.

Lifestyle factors and cognitive stimulation have been found to improve cognition and
determining individual risk of dementia [23]. We find four lifestyle habits associated with obtaining
scores compatible with CI: sleep hours, watching TV, reading time and use of internet. The results
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for those users described as internet consumers (57-86%) and usual readers (7-18%) show a score
considered protective towards CI. Nevertheless, watching TV (8-30%) and additional hours of sleep
(2-28%) have also been related to scores compatible with CI. These results coincide with what has
been described in the literature in relation to extra diurnal and nocturnal sleep [24], the use of internet
[10, 25,26], reading habits [27] and television consumption [28,29].

Therefore, our results confirm, what is reflected in a review, in which leisure activities involving
brain stimulation such us: use of internet, boarding games and reading, are shown as protective to
CI [30]. Moreover, it was proved that reading increases our brain connectivity in areas related to
language and sensory region [31]. Conversely, long hours in front of the television, favours the frontal
lobe to become thicker, causing a decrease in verbal reasoning ability [32].
The explanation could be that the way in which we interact with books and television is very
different. While television is designed to be more passive, we just sit back and receive information
without having to make great efforts, whereas books require an amount of concentration and
reflection.
Moreover, the use of the internet through mobile devices, smart phones (games, internet search)
can increase cognitive stimulation to the point of reducing age-related cognitive decline [10].
In the present study, we were surprised to find that the variable “reading less than before”
appears to be initially protective (4.8-63.7%), in the same way as was the use of the internet. Trying
to justify this result, we discovered that 63 % of those patients (n=147) that have been revealed as
“reduced reading habit” are internet users. According to this, the reading habit could be substituted
by the internet habit, which explains the protective effect exerted by this variable (“Reading less”).
With the aim to clarify this controversial result, we adjusted our results by patient profile (age,
educational level, subjective memory complaint and marital status), and, therefore, it was the one
variable “reading more than before” that was responsible for the statistically significant protection
(6.3-85.4%). Because of this adjustment, the variable “use of internet” still being significant in its
protective effect. Conversely, for the variable “additional hours of sleep “, the statistically protective
effect disappears. This result appears to be contrary to bibliography. Thus, the association between
an extra nocturnal sleep and a compatible score with cognitive deterioration for patients with
subjetive memory complaint may depend on their own profile (marital status, educational level, age)
and not exclusively on the additional hours of sleep. This evidence has shown in a review in which
variables such as age, previous pathologies, polypharmacy, are defined as factors associated with
cognitive decline [33].
Adjustment for individual profiles was stablished with the objective of estimating the
“magnitude” of those variables (reading habits, use of internet, TV consumption) statistically
associated with (compatible or incompatible) scores with cognitive impairment, Consequently, on
the one hand “one hour of reading per week” is able to reduce the odds of positive CI scores in 4-
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16%. Along the same line, internet use reduces the odds of positive CI scores in 5-67%. On the other
hand, one extra hour of TV per week increases the risk of compatible scores with CI in 1-27%. The
effect of extra nocturnal sleep was not evaluated because of the lack of significance when adjusting
by profile.
It is surprising that the effect of the internet in our sample varies in a range from 5-67%, which
may be because we have not registered quantitatively what the term “use of internet” is referred to.
In fact, we recognized this point as one of the most important limitations of our study.
In the presence of reading, the variable “use of internet” loses its significance. That is, for a
patient with a reading habit and internet consumption, “reading” is the variable mainly responsible
of the protective effect in the odds reduction in terms of score compatible with CI. In the same way,
the habit of reading nullifies the statistically significance predisposing effect of TV consumption with
scores compatible with CI in at least one of the tests used for the present study.
In conclusion, reading, (from the variables we studied), can be considered, the variable that
exerts the highest influence in the cognitive maintenance of our sample of study. Accordingly,
reading would be the most interesting item to take into account when developing programs to
stimulate cognition in the elderly. Reading is even able to supersede the supposed effect of cognitive
decline related to TV consumption.
Among the variables that in Figure 2 reveal a statistically significant association, it is important
to highlight that the older the patient, the greater the number of hours of TV consumption, and hours
of sleep and the lower the use of the Internet, and the habit of reading. This could explain in older
adults the increased risk of CI, not just related with age but with lifestyles that do not stimulate brain
activity. Likewise, the presence of own subjective complaint (statistically associated with feeling
depressed and the consumption of benzodiazepines) is associated with patients with a greater habit
of TV consumption and less use of the Internet.
This discovery elucidates the importance of designing programs for older adults that include
brain stimulation. Thus, stimulating the habit of reading and the use of the Internet in the population
at risk or with a declared diagnosis of CI in the earliest stages, in order to slow down the evolution
of the disease. It is also important to point out that a self-experience of memory complaint must be
individually considered in our healthcare system.
Our future lines of work pretend to elucidate the relationship between compatible or
incompatible scores with a definitive neurological diagnosis, in order to develop effective cognitive
training programs.
5. Conclusions
The presence of own subjective memory complaint is statistically associated with a score
compatible with CI, which is more typical for the female sex and feeling depressed, as well as
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benzodiazepines consumption. Older adults are especially at risk of CI because of their lifestyle
habits. Internet use has been proved to be a protective character, as well as reading exert in a
significant reduction of the odds of compatible scores with CI. Future studies are needed to ensure a
real association between a compatible score and neurological diagnosis of CI. Along with a detailed
analysis of internet consumption, that could let us adjust the specific protection range of this variable
according to individual profile.
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