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Abstract

Background: Previous work documented the beneficial association between internet use and improved cognition, functional
capacity, and less cognitive decline among people in late adulthood. This work focused on potential mechanisms of such an
association: knowledge on Alzheimer disease (AD) and preventive behaviors related to AD.

Objective: The aim of this study was to examine prospective associations of internet use and perceived computer skills with
knowledge on AD and preventive behaviors related to AD.

Methods: The sample included 1232 older adults (mean age 71.12 [SD 9.07]) drawn from the Israeli branch of the Survey of
Health, Aging, and Retirement in Europe (SHARE-Israel). The sample is representative of Israeli households of adults aged 50
or older and their spouses. Data analyzed were collected in person during 2015 (Wave 6), and in a drop-off questionnaire following
the in-person 2017 data collection (Wave 7).

Results: Although both internet use and perceived computer skills were prospectively associated with knowledge and behaviors
related to AD in bivariate analyses, after controlling for sociodemographics, only internet use was associated with more such
knowledge (β=.13, P<.001) and behaviors (β=.22, P<.001).

Conclusions: Internet use emerged as a prospective predictor of protective factors against AD. Policymakers should advance
digital engagement so as to enhance knowledge on AD and preventive behaviors among older adults.

(JMIR Aging 2021;4(2):e25706) doi: 10.2196/25706
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Introduction

Background
Alzheimer disease (AD) is the most commonly occurring form
of dementia, appearing predominantly in late adult life [1,2].
The disease causes a progressive cognitive, behavioral, and

functional impairment, taking a heavy personal and financial
toll on the patient, his/her family, and social services [3].

Although the neuropathological features resulting in
neurodegeneration are well-recognized, the primary pathogenic
factors and processes remain unclear. Hence, no effective
treatments that can prevent the onset and progression of the
disease exist hitherto, and much attention is directed at primary
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prevention [4-6]. The sporadic forms of AD (as opposed to
familial), which comprise the majority of cases, have
multifactorial etiology comprising both genetic and potentially
modifiable risk factors. The identified risk factors include
depression, diabetes, physical inactivity, (midlife) hypertension,
(midlife) obesity, smoking, high cholesterol, coronary heart
disease, renal dysfunction, and low unsaturated fat intake,
whereas the protective factors include high cognitive activity,
low/moderate alcohol consumption, and Mediterranean diet [7].

Some evidence—both reviews [5,8,9] and randomized controlled
trials [10,11]—indicates that cognitive stimulation in various
forms can delay cognitive decline. Digital
engagement—engaging in computers and the internet—could
be surmised to be a form of cognitive stimulation, carried out
both at leisure and at work. Indeed, recent studies found that
internet use was associated with a reduction in dementia, even
after controlling for health status, marital status, and numeracy
skills [12], and that internet use was associated with improved
cognition, functional capacity, and quality of life [13-15].
However, the mechanisms through which internet use was
associated with improved cognition were not explicated. In her
review of internet use as a prevention tool against cognitive
decline, spanning online cognitive training programs, internet
conversation, and use of internet/email, Klimova [9] postulated
2 mechanisms through which this effect might take place: (1)
simply acquiring health knowledge and (2) transforming
knowledge into norms and behaviors [16-18]. Knowledge about
a health condition is a critical first step in facilitating appropriate
and timely use of preventive health services [19] and behaviors,
which are documented as risk/protective factors to AD [7].

The benefits accrued through internet use resonate the discourse
on digital divide, specifically the “third digital divide” [20-24].
The concept of “digital divide” evolved in the last 2 decades.
The initial focus was on people’s physical/material access to
computers, internet, and broadband internet, which was
retrospectively labeled the “first digital divide.” As more people
gained access to digital media in developed countries [25,26],
the interest in digital inequality has shifted from physical
availability to how people use the technology [22,27], labeled
the “second digital divide” or “usage gap” [28]. As the skill
level of many people increased, the interest in the digital divide
shifted to gains/outcomes/impacts or benefits that ensue from
internet usage, labeled the “third digital divide.” This third
digital divide is postulated to correspond to offline economic,
cultural, social, and personal resources/domains [29]. In the
health domain, benefits from internet use span, to name a few,
from comparing and switching health insurance, using
high-reputed internet sources, arriving well-prepared to a
medical visit to adopting positive health behaviors [29].

This study focused on potential pathways between internet use
and improved cognition—knowledge and behavior—interpreting
them as benefits of internet use. It examined the first phase of
the link: the association between internet use and perceived
computer skills, on the one hand, and knowledge on AD and
AD-related preventive behaviors, on the other hand. Specifically,
do people who are more engaged digitally know more about
AD, and are they more engaged in modifiable behavioral
risk/protective factors? The analysis was carried out on data

from the Israeli branch of the Survey of Health, Aging, and
Retirement in Europe (SHARE-Israel), allowing for a
prospective examination between the focal variables and
controlling for covariates, both demographic and medical risk
factors for AD. The demographic variables controlled for were
gender, age, income adequacy, and education, often controlled
for in internet use studies [15,30]. The medical risk factors
controlled for were chronic conditions, as they may be
associated with AD-preventive behaviors or knowledge on AD.
Protective behaviors related to AD were not controlled for, as
they were one of the focal dependent variables.

The Study Hypotheses
Based on the literature reviewed above, the study examines 2
hypotheses:

Hypothesis 1a: Internet use is prospectively associated with
knowledge on AD and AD-related preventive behaviors.

Hypothesis 1b: Perceived computer skills are prospectively
associated with knowledge on AD and AD-related preventive
behaviors.

Hypothesis 2a: The above prospective associations between
internet use and knowledge on AD and AD-related preventive
behaviors hold also after controlling for background variables
of gender, age, education, income adequacy, and reported
medical risk factors.

Hypothesis 2b: The above prospective associations between
perceived computer skills and knowledge on AD and AD-related
preventive behaviors hold also after controlling for the
aforementioned background variables.

Methods

Participants and Procedure
Data were drawn from 2 waves of the SHARE-Israel. The
SHARE is a cross-national (27 European countries and Israel)
panel database of microdata on health, socioeconomic status,
and social and family networks [31], whose purpose is to provide
a broad picture of life after the age of 50 for researchers and
policy makers. Waves of data collection started in 2004, and
thus far 7 waves were collected, the latest in 2017. The Israeli
sample is representative of Israeli households of adults aged 50
or older and their spouses (the latter regardless of age) [32].
The design was based on a probability sample of households
within 150 representative statistical areas delineated by
geographical and sociodemographic criteria. More details on
SHARE-Israel can be found on its official website [33].

In this study, respondents were interviewed during 2015 (Wave
6), when they were asked about internet use and perceived
computer skills. They also responded to a supplementary paper
drop-off questionnaire focusing on AD during 2017 (Wave 7).
The data were collected by a comprehensive face-to-face
interview using a computer-assisted personal interview, which
lasted about 90 minutes, and a supplementary paper drop-off
questionnaire, which was returned later. Informed consent had
been obtained from all respondents prior to the interview.
SHARE-Israel received ethical approval from the Institutional
Review Board of the Hebrew University of Jerusalem and the
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general survey had a countries-wide institutional review board
[34].

As the survey questions regarding AD were included in the
drop-off questionnaire administered at Wave 7, the sample of
this study was limited to the 1232 respondents who completed

this questionnaire and also participated in Wave 6 where they
were asked on internet use and perceived computer skills.
Response to the surveys was either in Hebrew, Arabic, or
Russian, the 3 major languages spoken in Israel among adults
aged 50 and over (Table 1).

Table 1. Descriptive characteristics of the study sample.

ValueVariable

71.12 (9.07); 42-101Age (years), mean (SD); range

Gender (n=1232), n (%)

516 (41.88)0=men

716 (58.12)1=women

Cohabitation (n=1232), n (%)

330 (26.79)0=Living without a partner

902 (73.21)1=Living with a partner

Education (n=1222), n (%)

56 (4.58)0=Never attended an education program

243 (19.89)1=Primary education

126 (10.31)2=Lower secondary education

307 (25.12)3=Upper secondary education

73 (5.97)4=Postsecondary nontertiary education

412 (33.72)5=Bachelor’s or equivalent level

5 (0.41)6=Master’s or Doctoral equivalent level

Perceived income adequacy (n=1214), n (%)

126 (10.38)1=With great difficulty

307 (25.29)2=With some difficulty

345 (28.42)3=Fairly easily

436 (35.91)4=Easily

1.46 (1.40); 0-7Medical risk factors (n=1217), mean (SD); range

Internet use (during past 7 days) (n=1232), n (%)

590 (47.89)0=No

642 (52.11)1=Yes

Perceived computer skills (n=1229), n (%)

350 (28.48)0=I never used a computer

97 (7.89)1=Poor

229 (18.63)2=Fair

262 (21.32)3=Good

188 (15.30)4=Very good

95 (7.73)5=Excellent

Knowledge on Alzheimer disease

4.68 (2.31); 0-10Total score (n=1232), mean (SD); range

Alzheimer disease–related preventive behaviors

3.75 (2.09); 0-9Total score (n=1232), mean (SD); range
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Measures

Internet Use
Participants were asked whether they had used the internet in
the past week for either email, information search, shopping,
or any other purpose at least once. Responses were on a
dichotomous yes/no scale (coded as “1” [Yes] or “0” [No]).
This measure has been used in previous research to indicate
general and regular internet usage behavior [15,35].

Perceived Computer Skills
Participants were asked, “How would you rate your computer
skill? Would you say they are ...” A 5-point scale was used,
ranging from poor to excellent. An additional category was I
never used a computer. Responses were coded so that I never
used a computer was the lowest end (0) of the scale and
excellent was the highest (5). This measure has been used in
previous research to indicate subjective skills [36,37].

Knowledge on Alzheimer Disease
Questions tapping general knowledge on AD were adapted
[19,38]. All 10 items were pretested in 2 prior Israeli samples.
Responses were provided on a 3-point response scale, including
correct/incorrect/I don’t know. Sample items were “Alzheimer’s
disease could be contagious” (false, [19]), “Alzheimer’s disease
can be diagnosed with a blood test” (false, [19]), and “Symptoms
of severe depression can be mistaken for symptoms of AD”
(true, [38]) [see Multimedia Appendix 1]. Correct responses
were summed up so that the knowledge on AD score ranged
from 0 to 10. Cronbach α coefficient of the scale was fair,
α=.63, considering it was based on dichotomous items [39].

Alzheimer Disease–Related Preventive Behaviors
Participants were asked to check whether they had engaged in
the following behaviors on a regular basis in the past month.
Nine behaviors were included: physical exercise; consumption
of foods with high saturated fat and cholesterol; consumption
of green vegetables, nuts, cereals, fish, or olive oil; limitation
of total daily caloric intake; reduction of stress level, done in
order to reduce, prevent, and cope with stress; communication
with family or friends; participation in social activities; doing
number games such as crossword puzzles or sudoku; and taking
nutritional supplements, such as vitamin B12, vitamin E, and
omega 3 fatty acids. The items were identified as AD-protective
factors [7]. All items were pretested in 2 small prior samples.
The items were summed up so that the score could potentially
range from 0 to 9. Cronbach α coefficient of the scale was fair,
α=0.62, considering it was based on dichotomous items [39].

Sociodemographic characteristics included gender (1=female;
0=male), age in years, education level, and perceived household
income adequacy. Perceived income adequacy was assessed by
asking, “Thinking of your household’s total monthly income,
would you say that your household is able to make ends meet?.”
The answer scale was composed of 4 categories ranging from
1=with great difficulty to 4=easily [40]. Education level was
coded by 1 of 7 categories classified by the International
Standard Classification of Education (ISCED), ranging from 0
(preprimary) to 6 (second-stage tertiary education) [41]. Medical
risk factors, as based on the Wave 6 report, included coronary

heart disease, hypertension, high cholesterol, diabetes, renal

dysfunction, affective disorder, and BMI of 30 kg/m2 or above.
These were summed up to form a medical risk factors score
[42] ranging from 0 to 7.

Data Analysis
We first performed univariate descriptive analyses,
characterizing the study’s participants. Then, Pearson
correlations and unpaired t tests were conducted in order to
examine Hypothesis 1 on bivariate associations between the
main variables (for continuous and categorical variables,
respectively). We then tested Hypothesis 2 in a series of
hierarchical multiple regression analyses examining internet
use and perceived computer skills’ prediction of each of the
dependent variables: knowledge on AD and AD-related
preventive behaviors. As the predictors internet use and
perceived computer skills were highly associated, they were
not entered simultaneously, and thus separate regression
analyses examined the prediction of each of these predictors.
Step 1 in the regression included gender, age, education, and
income adequacy, demographic variables traditionally controlled
for in studying internet use [15]. We also included reported
medical risk factors in this step to control for the possibility that
reported conditions could be associated with increased
knowledge and preventive behaviors. Step 2 additionally
included either internet use or perceived computer skills. Data
were analyzed using SPSS statistical software, PC version 25.0
(IBM).

Results

Descriptive Characteristics of the Sample
Wave 7 included 2131 individuals; 1638 of them returned the
AD drop-off questionnaire, and 1232 of them also had data from
the Wave 6 data collection. A comparison of the larger group
of all Wave 7 respondents with those included in this analysis
yielded no significant differences (P=.30, .70, and .15 for age,
gender, and education, respectively) except in income adequacy
(P=.008), which was slightly higher (mean difference of 0.1)
in our analysis sample. Characteristics of the participants are
presented in Table 1. The mean age in the current sample at
Wave 7 (n=1232) was 71.12 (SD 9.07). Most participants were
women (716/1232, 58.12%) or living with a partner (902/1232,
73.21%). About one-third of the sample had lower secondary
education or less (425/1222, 34.78%), a quarter (307/1232,
24.9%) had an upper secondary education, and 40.10%
(490/1222) a postsecondary or tertiary education. As for the
perceived income adequacy, most of the sample reported being
able to make ends meet easily or fairly easily (781/1214,
64.33%). The medical risk factor mean was 1.46 (SD 1.40).

Regarding digital engagement, about one-half of the sample
(642/1232, 52.11%) had used the internet during the 7 days
prior to the interview. Almost one-half of the sample (545/1229,
44.34%) rated their computer skills as good to excellent.
Knowledge on AD and AD-related preventive behaviors are
also displayed in Table 1. The mean knowledge on AD was at
midrange (mean 4.68, range 0-10), whereas the mean reported
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AD-related preventive behaviors was relatively low (mean 3.75,
range 0-9).

Bivariate Analyses
As displayed in Table 2, significant differences were found
between respondents who had used the internet during the past
week and those who had not in both knowledge on AD
(t1230=7.33, P<.001, Cohen d=0.43) and AD-related preventive
behaviors (t1230=9.08, P<.001, Cohen d=0.52), such that internet
users reported higher knowledge on AD and AD-related
preventive behaviors.

As presented in Table 3, the prospective correlations between
perceived computer skills and both knowledge on AD and
AD-related preventive behaviors were significant and positive,
though weak (r=0.08, P<.001 and r=0.13, P<.001, respectively).
The findings therefore provided support for Hypothesis 1. In
addition, the correlations of education with internet use and
perceived computer skills were significant and positive (r=0.46,
P<.001 and r=0.43, P<.001, respectively), whereas the
associations of age with internet use and perceived computer
skills were significant and negative (r=–0.22, P<.001 and
r=–0.32, P<.001, respectively).

Table 2. Knowledge on Alzheimer disease and Alzheimer disease–related preventive behaviors by internet use.

P-valuet value (df)Noninternet users
(n=590), mean (SD)

Internet users
(n=642), mean (SD)

Pathway

<.0017.33 (1230)4.18 (2.20)5.13 (2.33)Knowledge on Alzheimer disease

<.0019.08 (1230)3.20 (1.97)4.25 (2.07)Alzheimer disease–related preventive behaviors

Table 3. Correlations between the study variables.a

AgeEducationPerceived computer skillsInternet useADPBcKADbStudy variables

1KAD

10.42dADPB

10.25d0.21dInternet use

10.68d0.13d0.08ePerceived computer skills

10.43d0.46d0.29d0.23dEducation

1–0.12d–0.32d–0.22d–0.01–0.01Age

aN varies from 1205 to 1232.
bKAD: Knowledge on Alzheimer disease.
cADPB: Alzheimer disease–related preventive behaviors.
dP<.001.
eP=.008.

Multivariate Analyses Predicting Knowledge on
Alzheimer Disease
Table 4 presents the linear hierarchical regression models
predicting knowledge on AD. Model 1 includes the demographic
and medical risk factor variables. It shows a positive association
of education and knowledge with AD: the higher the level of
education, the better the knowledge on AD. A similar positive
association of income adequacy (P=.006) and medical risk
factors (P=.005) with knowledge on AD was found. No
significant associations of gender (P=.87) and age (P=.84) with
knowledge on AD were found.

To examine Hypothesis 2 regarding the positive association
between internet use and knowledge on AD, we added internet
use to our model (see Model 2a). There were 2 main findings.
First, the prospective association of internet use with knowledge

on AD was significant and positive (P<.001). Respondents who
used internet revealed higher knowledge on AD compared with
those who did not report this use. Therefore, this finding
provided support for Hypothesis 2 regarding internet use. In

addition, the adjusted R2 (final step) in the sample was 6.9%.

To examine Hypothesis 2 regarding the positive association
between perceived computer skills and knowledge on AD, we
added perceived computer skills to our model (see Model 2b).
The association between perceived computer skills and
knowledge on AD was not significant (P=.09). Thus, this finding
did not provide support for Hypothesis 2b regarding perceived
computer skills. Note that when controlling for perceived
computer skills, medical risk factors emerged as a significant
predictor of knowledge on AD (P=.002), such that the more
medical risk factors, the higher the knowledge on AD.
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Table 4. Hierarchical linear regression predicting knowledge on Alzheimer disease.

Model 2b (n=1187)Model 2a (n=1190)Model 1 (n=1190)Predictors

βSE BBβSE BBβ cSE BbBa

—0.633.38—0.582.79—d0.583.11Constant

.000.130.00.010.130.05.040.130.02Gender (women=1)

–.020.01–0.00.010.000.00.010.010.00Age

.22e0.040.31.16e0.040.23.21e0.040.30Education

.09g0.070.21.050.070.12.08f0.070.19Income adequacy

.08h0.050.13.090.050.15.080.050.14Medical risk factors

———.13d0.150.60———Internet use

–0.040.05–0.06——————Perceived computer skills

——0.058——0.069——0.057Adjusted R2

——0.001——0.012———R2 change

aUnstandardized beta coefficient.
bStandard error for the unstandardized beta (B).
cStandardized beta coefficient.
d—: Not available
eP<.001.
fP=.006
gP=.003.
hP=.002.

Multivariate Analyses Predicting Alzheimer
Disease–Related Preventive Behaviors
Table 5 presents the hierarchical linear regression model
predicting AD-related preventive behaviors. Similar to our
findings regarding knowledge on AD, a positive significant
association between education and income with AD-related
preventive behaviors was recorded (<.001 and .036,
respectively), whereas no significant associations were found
for the association of gender (P=.07), age (P=.78), and medical
risk factors (P=.60) with AD-related preventive behaviors.

To examine Hypothesis 2 regarding the positive association
between internet use and AD-related preventive behaviors, we
added internet use to our model (see Model 2a). The prospective
association of internet use was significant and positive (P<.001).
Respondents who used the internet had higher AD-related

preventive behaviors compared with those who did not report
this use. Therefore, this finding provided support for Hypothesis
2a regarding internet use. However, when controlling for internet
use, gender emerged as a significant predictor of AD-related
preventive behaviors such that women had higher AD-related
preventive behaviors than men (P=.03). In addition, the adjusted

R2 (final step) in the sample was 7.7%.

To examine Hypothesis 2b regarding the positive association
between perceived computer skills and AD-related preventive
behaviors, we added perceived computer skills to our model
(see Model 2b). The effect of perceived computer skills was

positive yet insignificant (P=.09); indeed, the adjusted R2 in the
sample hardly changed compared with Model 1 and was only
4.5% (P=.09). Thus, this finding did not provide support for
Hypothesis 2b regarding perceived computer skills.
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Table 5. Hierarchical linear regression predicting Alzheimer disease–related preventive behaviors.

Model 2b (n=1187)Model 2a (n=1190)Model 1 (n=1190)Predictors

βSE BBβSE BBβ cSE BbBa

—0.571.96—0.532.14—d0.532.35Constant

.050.120.23.06e0.120.26.050.120.21Gender (women=1)

.030.010.01.030.010.01–.010.00–0.00Age

.17f0.040.21.10f0.040.13.18f0.040.23Education

.050.070.09.010.060.03.06g0.060.13Income adequacy

–.020.05–0.02–.000.05–0.05–.020.05–0.03Medical risk factors

———.22f0.140.93———Internet use

.060.040.07——————Perceived computer skills

——0.045——0.077——0.043Adjusted R2

——.002——.034———R2 change

aUnstandardized beta coefficient.
bStandard error for the unstandardized beta (B).
cStandardized beta coefficient.
d—: Not available
eP<.32.
fP<.001.
gP=.04.

Discussion

Principal Findings
Our findings indicate that internet use was significantly and
positively associated with both knowledge on AD and
AD-related preventive behaviors (Hypothesis 1). The
prospective association between internet use and knowledge on
AD held also when demographic attributes were controlled for
(Hypothesis 2a). It is noteworthy that even though education
and internet use were positively associated (r=0.46, P<.001),
internet use still added to the explained variance in both
knowledge on AD and AD-related preventive behaviors, after
controlling for education and other demographic and medical
risk factors (Hypothesis 2a), and internet use was a stronger
predictor of knowledge on AD and AD-related preventive
behaviors compared with education. Overall, the explained
variance in knowledge on AD and AD-related preventive
behaviors was significant yet relatively small (6.9% and 7.7%,
respectively). Perceived computer skills were also significantly
associated with both knowledge on AD and AD-related
preventive behaviors (Hypothesis 1b). However, this bivariate
prospective association did not hold in a multivariate analysis,
when gender, age, education, perceived income adequacy, and
medical risk factors were controlled for in predicting knowledge
on AD and AD-related preventive behaviors (Hypothesis 2b).
Overall, the explained variance was significant yet relatively
small (6.9% and 7.7%, respectively).

Comparison With Prior Work
Our findings exemplify the capital-enhancing effect of using
the internet in 2 domains: information acquisition and making

more “responsible” choices [43,44]; these were both documented
in the context of AD, relevant to people in middle and late
adulthood. The findings indicate that internet users build
personal capital and resources in the form of knowledge and
behaviors. Our findings not only record first divide (ie, access)
and second divide (ie, skills) variables’ prospective association
with a third divide (ie, outcomes), but also lend support to the
sequentiality in the digital divide [45,46], namely, that access
and skills in the digital arena (ie, digital access and skills
reported in Wave 6 data collection) subsequently relate to offline
outcomes in another domain (ie, knowledge and behavior in
the health arena reported in Wave 7). The size of the explained
variance in knowledge on AD and AD-related preventive
behaviors attests to a relatively small effect of accrued capital
gained from internet use, yet one similar to the small effects of
internet use on other health processes [47] and of social capital
on health, as documented in a recent meta-analysis [48].

Education was found to be a significant predictor of knowledge
on AD and AD-related preventive behaviors. These findings
echo recommendations regarding dementia prevention [2];
education, along with cognitive stimulation, is associated with
building a cognitive reserve earlier in life. This reserve translates
also into actual participation in health behaviors [49].

The study has several implications. First, by suggesting and
testing mechanisms through which internet use may be
associated with reduced dementia prevalence [12,14], namely,
knowledge acquisition and preventive behavior, it signposts
digital engagement as an intervention venue, recommended also
by other researchers [44]. The intervention does not need to be
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directive and focused on AD, as it seems that people arrive to
this domain on their own.

Although it is unclear which specific digital activities are
associated with enhanced knowledge on AD and AD-related
preventive behaviors, opening the digital realm to more older
adults is promising, and integrates into the evidence on the
beneficial effects of cognitive stimulation. The scope of potential
intervention focused on enhanced digital engagement/literacy
is big, as only about one-half (642/1232, 52.11%, similar to
SHARE respondents’ average use [35]) of the respondents to
this survey, a representative sample of households in this age
bracket, had been digitally engaged in the preceding week, and
almost one-third reported they never used a computer. Although
many respondents own mobile phones, most often smartphones
[50], they often do not realize its affordances. Internet use
among this age group in Israel has risen in the past decade [30],
but there is ample room for an additional increase.

Strengths and Limitations
This study has a number of strengths. First, the prospective
association between internet use, knowledge on AD, and
AD-related preventive behaviors is novel, and attests to the
benefits accrued by internet use. It is one of the manifestations
of the third digital divide in the health domain. Second, the
longitudinal design of the study, establishing temporality,
suggests directionality of the relationship between the variables.
Internet use and perceived computer skills had both been
measured in a previous data collection wave, and they predicted
knowledge on AD and AD-related preventive behaviors. Most
studies on internet use are not longitudinal, and do not afford
drawing such a conclusion. A third major strength of the study
is the representativeness of the sample, consisting of a relatively
large number of respondents (n=1232).

However, certain limitations of this study should also be noted.
Foremost, all the variables were self-reported and originated
from a single source—the respondent. Some of the predictors
are essentially reliable and valid (eg, demographic attributes),
some are reported practices (eg, digital engagement) that are
more prone to self-presentation bias, and some are inherently
perceptions (perceived computer skills). The latter are
moderately (though significantly) associated with actual
performance, as can be inferred from reported and performed
eHealth literacy [51]. This bias in perceived computer skills
may explain the finding that it was not associated with
knowledge nor behavior in multivariate analyses: it may not
have measured computer skills accurately enough. Second, we
cannot be completely confident in the directionality of the
relationship between internet use, knowledge on AD, and
AD-related preventive behaviors; the longitudinal measurement

of these variables does not guarantee that this was the actual
sequence between them. Third, the 2 dependent variables
exhibited relatively low reliability, probably as they employed
dichotomous responses and covered different domains (eg,
behaviors pertaining to diet, exercise, and social interaction).
Lastly, the study did not examine the association of knowledge
on AD and AD-related preventive behaviors with cognitive
decline (though the latter was examined by other studies), nor
whether knowledge on AD and AD-related preventive behaviors
mediate the association between internet use and cognitive
decline. Despite the limitations, the study is unique in that it
documented—in a longitudinal design—how using the internet
and having digital skills can generate positive outcomes for
people in middle and late adulthood. The positive outcomes
examined were knowledge on AD and behaviors which can
modify the timing of AD, and the prospective design of the
study allowed inferring the direction of the association: from
internet and computer use to tangible benefits.

Future Directions
Future work could focus on unravelling what exactly in internet
use afforded the reported benefits. This study did not track
people’s actual use of the internet but rather relied on their report
of using it during the previous week. A more nuanced
measurement of internet use (both eHealth and mHealth [mobile
health]) could provide more precise information. For example,
are the benefits derived from using knowledge and experiential
accounts created by peers, such as in online health communities
[16], aligned with Web 2.0 activities, or alternatively are the
tangible benefits that result in obtaining information from
traditional sources, such as hospitals, health maintenance
organizations, and patients’ associations, aligned with Web 1.0
consumption [52]? Adopting a functional approach [53], it is
of special interest to unravel which digital activities are
associated with AD-related preventive behaviors. Another
intriguing direction is to examine subpopulations such as
immigrants or minorities; knowledge on AD and AD-related
preventive behaviors of subpopulations are of interest as well
as the facilitating effect of internet use. Lastly, future research
could focus on cognitive decline as the dependent variable, and
test whether knowledge on AD and AD-related preventive
behaviors indeed function as mediators between internet use
and reduced dementia, as documented in recent findings
[12,14,15]. Concomitantly, the mechanism through which
internet use is associated with preventive behaviors could be
further explored to examine whether knowledge mediates this
association. Future research should avoid cross-sectional design,
and hold onto the longitudinal design, to allow inferring the
direction of the association.
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