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Abstract. Loneliness in advanced age has become one of the societal concerns
considering its detrimental effects on physical and mental health of older people.
Information and communication technologies show the potential to prevent or
tackle loneliness and social isolation among older people. Given a percentage of
the older population feeling lonely, loneliness in older age has been increasingly
recognized as a stereotype about older people and ageing which shapes self-per-
ceptions of ageing. This cross-sectional study aims to investigate the interaction
between older people’s Internet use and the level of loneliness, as well as intro-
duce the important role that self-perceptions of ageing may play in this associa-
tion. The analyses were performed on data of community-dwelling older adults
aged 65+ years from the German Ageing Survey. Findings from this study have
shown that older people’s greater Internet use was significantly associated with
a lower level of loneliness; meanwhile, positive self-perceptions of ageing were
correlated with a lower degree of loneliness. Additionally, self-perceptions of
ageing (in the aspect of personal competence) moderate the relationship between
Internet use and loneliness among older people. This paper allows insight into
the important moderating role of positive self-perceptions of ageing in the rela-
tionship between older people’s Internet use and the level of loneliness. This
moderating effect hence contributes to the beneficial implications of frequent In-
ternet use on preventing or reducing the level of loneliness. Given the global con-
text of overwhelming facilitation of digital technologies across sectors and vul-
nerable social groups, it is of significance to empower older adults with negative
self-perceptions of ageing to ensure they gain benefits from technological ad-
vances, as well as to challenge the prevalent stereotypes about older people and
ageing in societies.
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1 Introduction

In recent years loneliness in older age has become a societal concern considering its
detrimental effects on physical and mental health [1]. Loneliness is conceptualized as



an index of social well-being and is relevant to the feeling of missing an intimate rela-
tionship (emotional loneliness) or missing a wider social network (social loneliness)
[2—4]. The present article considers loneliness consisting of two dimensions, social and
emotional. Previous studies found that the feeling of loneliness was associated with
depression [5], cognitive decline [6], elevated systolic blood pressure [7] and coronary
heart conditions [8]. Moreover, loneliness was found as a contributor to reduced well-
being, social isolation and exclusion [9, 10]. Based on various country-level surveys
loneliness was found to be alarmingly prevalent among older adults [11, 12]. Several
longitudinal studies have demonstrated how the prevalence of loneliness among older
people remains relatively constant at different time points [13, 14], however, across the
individual’s lifespan, loneliness is not constant but becomes volatile in older age [15].
Their findings give prominence to the significance of exploring factors that prevent and
reduce older people’s feeling of loneliness.

Various attempts have been made to prevent or tackle loneliness, including older
people-targeted interventions [10, 16]. Increasing attention has been paid to the effects
of older people’s technology use on reducing the feeling of loneliness and supporting
daily activities [17]. Meaningful social interactions of older adults play a significant
role in decreasing the level of loneliness [18]. Computer-mediated communication
(CMC) technologies have offered affordances for older people in fostering daily inter-
actions and maintaining social contact [19], such as the Internet. A body of evidence
showed the positive correlation between more Internet use and lower degrees of lone-
liness [20-22]; meanwhile, some studies show that extensive online communication
may increase the feeling of loneliness due to a potential reduction of real-life relation-
ships [23, 24].

In order to shed further light on the Internet and its potential to decrease loneliness
in older adults, the present study adds a new dimension, the role of self-perceptions of
ageing, into the discussion. As previously argued, loneliness has been a major concern
associated with old age and growing older [25-27]. Likewise, loneliness has appeared
to be one of many stereotypes about older people and ageing. Evidence shows that re-
ported level of loneliness was significantly associated with stereotypes and expectations
about loneliness in old age [28]. Individuals who believed that loneliness is an unavoid-
able by-product of older age experienced more loneliness in later life. Additionally,
self-perceptions of one’s own health has been proven to be associated with social lone-
liness [21]. In this respect, self-perceptions may play a major role in explaining the
occurrence and degree of loneliness in later life.

Accordingly, this paper attempts to: (1) investigate the effects of Internet use for
social contact on loneliness in a sample of community-dwelling older adults in Ger-
many; (2) examine the interaction between self-perceptions of ageing and loneliness in
community-dwelling older individuals; and (3) investigate the possible role of self-per-
ceptions of ageing as a moderator that accentuates the positive relationship between
Internet use and the level of loneliness.



2 Previous studies

2.1  Older people’s Internet use and loneliness

It has been recognized by governments and United Nations that promoting the accessi-
bility of ICTs may help with improving the livelihoods of vulnerable populations, such
as children, older people and persons of a lower socioeconomic status [29]. A set of
policy initiatives have been introduced to promote ICT developments for older popula-
tions at the regional and country levels [30-32]. Older people in many countries have
gained greater access to digital technologies, particularly in public sites, given state-
subsidized information and communication technology (ICT) provisions and other tar-
geted policies. In practice, public services (e.g., healthcare, education, elderly care) and
public information have increasingly become web-based, since the Internet demon-
strates its potential in improving the provision of public services. Additionally, older
people have been considered as a highly relevant population group for online social
services, due to the higher likelihood of physical or mental illness associated with older
age [33, 34]. In this respect, Internet use has become crucial to access important digital
public services, concerning the vision of making Internet relevant to our daily life (in-
cluding older people) [35, 36].

Unlike the prevalent stereotypical and negative depictions of older adults as techno-
phobic, unwilling or incapable of learning and using new digital technologies [37, 38],
various studies have demonstrated that older individuals are indeed willing and capable
of learning and using digital technologies, especially for communication purposes [17].
Evidence shows that older people in an adult education center in Barcelona (Spain)
extensively use computer-mediated applications [39]. In terms of older people’s online
activities, older individuals in England and Wales mostly used computers for word-
processing activities (e.g., reading and sending emails) [39], while older people in Ja-
pan mostly used online message boards to share stories and memories that reinforce
their supportive companionship relationships [40]. Internet potentially improves the
wellbeing of older people [33].

The ways in which people interact with Internet may be associated with the levels of
loneliness in older age. It has been suggested that the use of Internet facilitates social
connections and reduces loneliness in older people [21, 22]. The present paper investi-
gates the relationship between older people’s Internet use and their perception of lone-
liness. Therefore, we propose Hypothesis 1:

H1: Greater Internet use is associated with lower reported levels of loneliness in
community-dwelling older adults.

2.2 Loneliness in older age and self-perceptions of ageing

Being socially isolated or lonely is one of the myths and stereotypes about older people
[41]. Likewise, Loneliness was stereotypically associated with the lower status of older
people, lack of meaning, and neglect by relatives in Finnish media [42]. This media
representation of loneliness potentially contributes to the formation of stereotypes about



older people. A literature review suggests that a small proportion of older persons aged
between 65 and 79 years reported the experience of loneliness; while the prevalence of
loneliness is higher among the oldest-old members of society (those age 80 and older)
[43, 44]. Even though growing older is often equated with increasing loneliness, this
phenomenon does not occur due to age per se, but rather because ageing adults are more
likely to experience losses [45], both social and physical.

In respect to potential ageing-related social losses, Weeks [46] argued that loneliness
may result from the losses that obstruct the acquisition of desired relationships and the
maintenance of existing relationships, given that the possibility of experiencing losses
rises as people age. Likewise, Routasalo and Pitkala [47] suggest that widowhood and
the loss of a close friend are risk factors of loneliness over the lifespan. Regarding phys-
ical losses, hearing loss was mentioned as a cause of isolation, anxiety and depression
[48]. Similarly, sensory losses such as hearing or visual impairments may result in in-
creasing communication difficulties and decreasing socialization [49]. These losses
contribute to the likelihood of loneliness [50, 51]. In respect to a potential reduction of
personal competence in older age, older people are often stereotypically portrayed as
incompetent in societies. It was found that older people’s self-perception of personal
competence was related with their social engagement in paid work and voluntary work
[52]. Given that loneliness is entangled with potential loss during the ageing process,
self-perceptions of ageing serve as a measurement of the extent that people of advanced
age perceive these losses.

Self-perceptions of ageing (SPA) refer to a person’s subjective views (positive or
negative) on the aspects of ageing; SPA represents societal views on ageing that are
internalized throughout the life course [53]. Evidence suggests that SPA are associated
with specific health outcomes, affecting functioning wellbeing and longevity [54-57].
Specifically, positive self-perceptions of ageing may contribute to better health and
well-being. According to the Stereotype Embodiment Theory, stereotypes and preju-
dice are internalized over the life course and shape people’s perceptions and attitudes
towards their experience of ageing. These stereotypes are eventually taken over from
the surrounding environment by younger people and become self-definitions and inter-
nalized stereotypes as they age. Hence, ageing-related (sometimes ageist) messages
may eventually be embodied, affecting health, wellbeing and functioning in later life
[58]. Based on a meta-analysis and systematic literature review, it was found that neg-
ative stereotypes impair people’s performance in a stereotype-consistent manner [59].
As such, it may contribute to older people withdrawing from meaningful social activi-
ties and a higher likelihood of feeling lonely.

Since there are many stereotypes of older people and ageing, a longitudinal study
was conducted to investigate the relationship between expectations of loneliness in old
age and actual self-reported loneliness. The results showed that expectations about
loneliness in old age were significantly associated with reported loneliness eight years
later [28]. Likewise, another study showed that the positive expectations about ageing
were associated with new friendships two years later, including close friendships [60].
In this respect, the stereotypes of ageing at the individual level potentially are associated
with the degrees of loneliness in older age.



Both self-perceptions of ageing and the experience of loneliness seem to be cross-
culturally differentiated. This present study focuses on a sample of community-dwell-
ing older people in Germany and investigates the potential association between self-
perceptions of ageing and the reported loneliness among older people. It may contribute
to our understanding of this underexplored domain and provide practical measures to
prevent or tackle loneliness among older people.

We expect that older people’s positive self-perceptions of ageing are related to lower
degrees of loneliness. Therefore, we propose Hypothesis 2:

H2: Positive self-perceptions of ageing are associated with lower reported levels of
loneliness in older adults.

2.3 Self-perceptions of ageing as a possible moderator in the relationship
between older people’s Internet use and loneliness

Self-perceptions of ageing may serve as a potential moderator in the relationship be-
tween Internet use and the degrees of loneliness in later life. Following the reasoning
of the Stereotype Embodiment Theory, individuals perceiving their ageing more posi-
tively are more likely to have positive perceptions of being socially connected or feel
less lonely. Older people’s greater Internet use may effectively decrease the feeling of
loneliness, especially if older individuals possess positive self-perceptions of ageing.
Considering the role of a moderator affecting the strength of the relation between an
independent variable and a dependent variable, the basic moderation effect refers to “an
interaction between a focal independent variable and a factor that specifies the appro-
priate conditions for its operation” [61]. Hence, older people’s self-perceptions of age-
ing are expected to moderate the correlation between Internet use and loneliness in
older age. Specifically, we expect that having more positive self-perceptions of ageing
strengthens the effect of Internet use on decreasing the feeling of loneliness. Due to
data availability, three aspects of self-perceptions of ageing are considered, including
personal competence, physical loss and social loss. Therefore, we suggest Hypothesis
3:

H3a: Older people’s positive self-perceptions of ageing in personal competence ac-
centuates the effects of digital technology use on the feeling of loneliness.

H3b: Older people’s positive self-perceptions of ageing in physical loss accentuates
the effects of digital technology use on the feeling of loneliness.

H3c: Older people’s positive self-perceptions of ageing in social loss accentuates the
effects of digital technology use on the feeling of loneliness.

As the self-perceptions of ageing are potentially transitory, it may accentuate the
negative interaction between higher Internet use and loneliness. This paper may con-
tribute to developing interventions to reduce older people’s feeling of loneliness in the
global context of technological facilitation.



3 Method

3.1 Respondents

This study utilized the German Ageing Survey (DEAS) [62] conducted by the Research
Data Centre of Gerontology (DZA). The Survey is nation-wide and representative co-
hort-sequential, and it resulted in cross-sectional samples with longitudinal samples of
community-dwelling people aged 40 and older. The main goal of the DEAS study is to
provide insight into middle-aged and older Germans’ living conditions, targeting both
individual developments over time and social change [62]. The first sample was ran-
domly drawn in 1996 using a national probability sampling technique and applying
stratified sampling by age, gender, and region (East and West Germany). Wave 2 fol-
lowed in 2002, Wave 3 in 2008, Wave 4 in 2011 (panel survey), Wave 5 in 2014 and
Wave 6 in 2017 (n=6626). Additional panel assessments were performed in Waves 2,
3, 5and 6. Respondents participated in a 90-minute face-to-face interview and filled in
a paper-pencil questionnaire, at each measurement point. Before the interview, written
informed consent was given by respondents. Please note that an ethical statement was
not necessary under the German Research Foundation Guidelines (Deutsche For-
schungsgemeinschaft, DFG).

This study derived cross-sectional data from Wave 6 which includes the latest data
on older adult’s Internet use. In 2017, 5,617 study participants completed the drop-off
questionnaire. An online version of the drop-off questionnaire was first introduced in
this wave. Among those who filled in the drop-off questionnaire, 1,001 people partici-
pated online, and the rest, 4,607 respondents, filled in the paper-pencil version. Those
using the online drop-off questionnaire were more likely to be male, younger, healthier,
of higher-level education and income, and living in west Germany. As this study fo-
cuses on web-use, 4252 (75,8%) stated to have access to Internet, while 1164 (20,8%)
had no access. Those respondents without access were significantly older (F=13,00;
p=0,000; [-15,47; 14,02]), female y2=81,76, df=1, p=0,000) and from East Germany
(x2=100,82, df=1, p=0,000). Those without Internet access were also more likely to be
depressed (F=8,04; p=0,000; [-2,15; 1,21]) functionally impaired (F= 238,40; p=0,000;
[14,11; 17,82]) and had less positive self-perceptions of ageing (F=3,84; p=0,000;
[0,24;0,30]) but were not significantly more lonely (F=3,914067; p= 0,67; [-0,03;
0,05]).

The respondents included in this study are those aged over 65 years old (65 is the
retirement age in Germany for people born before 1947), those who participated in the
drop-off questionnaire in 2017 and participants who had access to the Internet
(n=2119).

3.2 Measuring instruments

Dependent Variable. The de Jong Gierveld Loneliness Scale [63] is an example of a
multidimensional measure of loneliness. A shortened version contains six items was
used in the questionnaire to indicate the degrees of loneliness. It was proved that the
scale is appropriately regarded as bi-dimensional in samples of older people [64], even



if the instrument can also be used to indicate a single index of loneliness [65]. It is
comprised of three negatively formulated items (“I miss emotional security and
warmth”, “I miss having people around among which I feel comfortable” and “I often
feel rejected”) and three positively formulated items (“There are plenty of people I can
rely on when I have problems”, “There are many people I can trust completely” and
“There are enough people I feel close to”). It was measured based on a 4-item Likert
scale (1 = “strongly agree”, 2 = “agree”, 3 = “disagree” and 4 = “strongly disagree”).
The three negatively formulated items were recoded, and the mean calculated using the
six items. At least three of the four items must contain valid values to calculate the
mean. Hence, a higher value indicates a stronger feeling of loneliness. The internal
consistency was proved to be acceptable in our sample, given the reliability coefficient
of 0.75 (Cronbach's alpha).

Independent variable. Internet use for social contact was assessed by one question
in the questionnaire (How often do you use the web for being in contact with friends
and relatives e. g. through e-mail, Facebook, chat, video telephony). Respondents
ranked the frequency of Internet use on a 6-item Likert scale from “never” to “daily”.
The variable was re-coded in a way that higher values represent more frequent Internet
use.

As an independent and moderating variable, self-perceptions of ageing (SPA) was
assessed using the Age-Cog scales [56, 66, 67]. These subscales capture the individual
perception of the ageing-related losses and gains in three aspects. The aspects included
in the present study are personal competence (PC), physical loss (PL), and social loss
(SL). Each aspect consists of four items. Specifically, PC is measured by four items (“I
continue to make plans;” “My capacities are increasing;” ““I can still learn new things;”
“I can still put my ideas into practice”); PL is measured by four items (“I am less ener-
getic and fit;” “I am less healthy;” “I cannot make up for my physical losses;” “I cannot
take as much as before”); SL is measured by four items (“I feel less needed;” “I feel
lonely more often;” “I feel less respected;” “I am bored more often”). Respondents rated
all items on a four-point Likert scale ranging from (1) strongly agree to (4) strongly
disagree. To facilitate the interpretation of the results, the scale PC was re-coded for the
analysis. A higher value indicates more positive SPA. The global self-perceptions of
ageing score (globSPA) was constructed by aggregating the three perception of ageing
subscales and is represented by the mean score. Likewise, a higher value on the aggre-
gated SPA indicates more positive SPA. The internal consistency was proved to be
acceptable, given the reliability coefficient of 0.81 (Cronbach's alpha).

Control variables. Due to the potential impact of some factors on social interactions,
several variables were controlled in the analysis, including age, gender, marital status,
physical functioning related to everyday activities [5, 7] and depressive symptoms [5,
68]. The SF-36 subscale was used to measure physical functioning. The degree of phys-
ical impairment was assessed by evaluating ten daily activities on a scale from 1 to 3.
The sum of the items was eventually transferred into the standard 0-100 range. Higher
values indicated a better physical functioning. To capture symptoms of depression the
15-item short form of the German translation of the Centre for Epidemiologic Studies
Depression (CES-D) Scale was applied. Higher values indicate higher depressive
symptoms.



3.3 Statistical analysis

The descriptive statistics and pairwise correlations were computed. In addition, multi-
ple linear regressions were used to model the relation of the outcome variable (loneli-
ness) to Internet use (Hypothesis 1) and self-perceptions of ageing (Hypothesis 2), con-
trolled by potential confounders. In addition, this study tested whether the interaction
between Internet use and loneliness varies by degree of SPA (Hypothesis 3). The mod-
eration analysis was performed using a regression-based approach [69].

The model assumptions for linear regressions were checked. In the linear regression
models, multicollinearity was tested for by applying the variance inflation criterion.
The largest variance inflation factor was 1.5; hence, the absence of multicollinearity
was assumed. Further, the White test for heteroscedasticity in the error distribution was
performed. Regarding the test statistics (with loneliness as an outcome measure:
White’s general test statistic = 17,70; p<.001), the null hypothesis of homoscedasticity
was therefore rejected. Consequently, robust standard errors were used. The normality
assumption of the residuals was checked using normal-probability plots, showing that
the residuals were approximately normally distributed. The statistical significance was
set at p < .05. All statistical analyses were performed using SPSS 25.0.

4 Results

4.1  Description of the sample and bivariate correlations

In Wave 6, 3276 participants aged over 65 years (mean age: 74.36 years + 6.19 years)
replied with either yes or no to the question on Internet access. 47% of those respond-
ents were female and 67.6% were married. The mean score of depressive symptoms in
the whole sample was 6.31 (£5.50; ranging from 0 to 44) and the mean score of physical
functioning was 77.89 (+24.37, ranging from 0 to 100).

All those who reported having access to the Internet (n=2119; 64.7% of the whole
sample) constituted the final sample used for analysis (see Table 1).

Bivariate analysis (see Table 2) suggested that higher Internet use was negatively
correlated with the feeling of loneliness (r =-.07, p < .01). while more positive self-
perceptions of ageing (globSPA) were moderately correlated with a lesser feeling of
loneliness (r = -.42, p < .001). Hence, these findings are in line with our suggested
hypothesis 1 and hypothesis 2. In addition, the feeling of loneliness was significantly
associated with gender, region, marital status, physical activity and depression.

4.2 Moderation analysis

Table 3 shows the result of the moderation analysis. Controlling for potential confound-
ers, the analysis indicated that greater Internet use was associated with a lesser feeling
of loneliness (p = -.02, p < .01). Additionally, positive self-perceptions of ageing were
significantly associated with lower loneliness scores (f = -.48, p <.001).



Table 1. Characteristics (n=2119) of the sample (community-dwelling older adults over 65 with

Internet access)

Variables N (%) Mean (Std. Deviation)
Age (in years) / 72.71 (5.67)
Gender /

Male 1226 (57.9%)

Female 893 (42.1%)
Region /

West Germany 1507 (71.1%)

East Germany 612 (28.9%)
Marital status /

Married, living together 1584 (74.8%)

not married 535 (25.2%)

Physical functioning / 82.20 (21.54)

Depression b / 5.72 (5.19)

Loneliness * / 1.72 (.51)

Internet use ° 3.97 (1.73)
Daily 475 (22.4%)

Several times a week 611 (28.8%)
Once a week 220 (10.4%)
Once to three times a month 206 (9.7%)

Less often 348 (16.4%)
Never 241 (11.4%)

GlobSPA ° / 2.81 (42)
Personal competence 2.93 (.54)
Social loss 3.24 (.52)
Physical loss 2.27 (.54)

Note. * Higher score indicates better physical status. ° Higher score indicates higher levels of
depression. ° Loneliness was assessed using a short version [70], ranging from 1 to 4 (higher

values reflect higher perceived loneliness). ¢ Internet use for social contact was assessed
through the question ‘How often do you use the web for being in contact with friends and

relatives?” Frequency of use was assessed from 1 to 6 (higher values higher use). *The ag-
gregated score of the global self-perceptions of ageing (globSPA) was calculated as the mean
score of all three subscales. Higher values indicate more positive SPA; The globSPA consists
of three subscales: personal competence, physical loss and social loss.



Table 2. Result of Pearson and Chi-square correlation analysis

Variables Loneliness Internet GlobSPA Personal Physical  Social Age Gender Region Marital Depression
use competence  loss loss status
Loneliness * 1
b
Internet use -.07** 1
GlobSPA ¢ - 4%k A1eRx 1
Personal compe- . . .
tence d -.26 .16 .79 1
Physical loss ° -.20%** 08%**  7gkkk g3k 1
Social loss | - 51*** .016 JI5x** 37x** .39%** 1
Age .02 N Rl IS Yool - 24x* S 12%*x L 08*F* 1
Gender: female °  .06* 01 01 01 .02 .00 06** 1
Region: east " .10*** -.03 .05* .04* .08*** .02 .00 .03 1
Not married ' 09*** .03 .08*** .03* .02 14%** 13xxx 245 .01 1
Depress|0n ] .30*** _-05* _-44*** _-30*** _.36*** _.37*** .11*** .10*** 026 .12*** 1
PhySIC&| StatUS k _.12*** .079*** .40*** .30*** '43*** '20*** _'25*** _'11*** _03 _.09*** _.41***

Note: * Loneliness was assessed using a short version [70], ranging from 1 to 4 (higher values reflect higher perceived loneliness). ® Frequency of Internet use
was assessed from 1 to 4 (higher values higher use) through the question ‘How often do you use the web for being in contact with friends and relatives?’. “The
aggregated score of globSPA was calculated as the mean score of all three subscales. Higher values indicate more positive SPA. ¢ Personal competence subscale
of the Age-Cog scales. ¢ Physical loss subscale of the Age-Cog scales. fSocial loss subscale of the Age-Cog scales. % Gender: Ref.: Male. " Region: Ref: living

in West Germany. ' Marital status: Ref: married. ’ Higher scores indicate higher levels of depression. “ Higher scores indicate better physical status. Observations
with missing values were dropped for reasons of simplicity (listwise deletion). *** p < 0.001, ** p < 0.01, * p < 0.05.



Moreover, the higher level of loneliness was significantly associated with age (older
age), gender (female), marital status (married), severer depression symptoms and lower
physical functioning.

Finally, moderated models of regression analyses were used to test the hypothesis
that older people’s positive self-perceptions of ageing (in personal competence, physi-
cal loss and social loss) moderate the correlation between Internet use and the levels of
loneliness. Interaction terms (PC x Internet use, PL x Internet use and SL x Internet
use) were included in the regression model. The moderation analysis revealed that the
correlation between older people’s Internet use and their feeling of loneliness was sig-
nificantly moderated by the AgeCog subscale personal competence (PC). However, the
association between Internet use and loneliness in older age was not moderated by the
other two subscales of social loss (SL) and physical loss (PL).

5 Discussion, conclusion and limitations

This paper firstly investigated the relationship between older people’s Internet use for
social contact and their feeling of loneliness. Given that negative stereotypes and ex-
pectations of the inevitability of loneliness in later life have been prevalent, we shed
light on self-perceptions of ageing among older people. In this respect, this paper
zoomed in on three aspects of self-perceptions of ageing (SPA) (i.e., personal compe-
tence, social loss and physical loss) that are often connected to the subjective experi-
ences of loneliness. This research therefore investigated whether older people’s self-
perceptions of ageing accentuate the positive relationship between Internet use and a
lower level of loneliness.

The finding supporting Hypothesis 1 suggested that more frequent Internet use (for
social interaction with friends and family) was associated with lower levels of loneli-
ness in community-dwelling Germans over 65. This is consistent with prior studies em-
phasizing the positive impact of older adults’ Internet use on various health-related out-
comes including loneliness [22]. The association in our analysis was statistically sig-
nificant (P-value <0,01), yet, relatively weak. One explanation could be that some older
people might not perceive the Internet as a meaningful tool to stay socially connected.
Acknowledging the heterogeneity of older adults, some individuals may prefer ways to
keep in touch with friends and relatives other than through Internet, without being nec-
essarily lonelier. Future research may also consider applying a life-course perspective
for investigating the seemingly bidirectional association between Internet use and self-
perceptions of ageing across generations. While among older adults, Internet use ap-
pears to be predominantly promoted as a positive medium to decrease loneliness, in
younger adults, extensive media use has been widely discussed as a potential cause for
loneliness [71]. A life-course perspective may add value to our understanding that In-
ternet use may have significant implications for all populations.



Table 3. Result of moderation analysis

Variables B (SE) B (SE) B (SE) B (SE) B (SE) B (SE) B (SE) B (SE)
Age -.00 (.00) -001%** (.18)  -.01**(.00)  -.00* (.00) -.00* (.00)

Gender * S12%% (02)  -.09%%* (02)  -11%**(02) -.10%** (.02) -.08*** (.02)

Region ° -15%**(0.2) -.14***(.02)  -14***(.02) -15**(.02) -.12***(.02)

Marital status ° .030** (.01) .030*** (.01)  .03***(.01) .03***(.01) .01(.01)

Depression ¢ .03***%(12,07) .01*** (.00) 02%**(.00)  .02*** (.00) .01*** (.00)

Physical functioning © .00 (-.01) .00** (.00) .00 (.00) .00 (.00) -.01 (.00)

Internet use f -.02** (.006)

GlobSPA ° -4.49%%* (03)

Personal competence " -.21%** (.02)

Physical loss i - 15%** (.02)

Social loss’ - 46%** (.02)

PC x Internet use -.02* (.01)

PL x Internet use -.01 (.01)

SL x Internet use -.01(.01)
Adjusted R’ 11 23 15 13 30 16 13 30

Note: “1 Male, 2 Female. ®1 Western Germany, 2 Eastern Germany. ‘1 Married living together, 2 Not married. ‘ Higher score indicates a stronger
degree of depression. ¢ Higher score indicates a better physical status. ! Have been discriminated against. SWB is the mean of the standardized
scores of positive affect and satisfaction with life. ® The global self-perceptions of ageing score was calculated as the mean score of all three
subscales. Higher values indicate more positive SPA. " Physical loss subscale of the Age-Cog scales. ' Physical loss subscale of the Age-Cog scales.

"'Social loss subscale of the Age-Cog scales; observations with missing values were dropped for reasons of simplicity (listwise deletion). *** p <
0.001, ** p < 0.01, * p < 0.05.



In response to Hypothesis 2, this study confirmed that older individuals with positive
self-perceptions of ageing reported a lower score of loneliness. Considering the for-
mation of personal perceptions of ageing, negative self-perceptions of ageing may re-
sult from the internalization of prevalent ageist messages, according to the Stereotype
Embodiment Theory. Negative self-perceptions of ageing and ageism appear to be
closely connected [72], while ageism, like other forms of discrimination, can lead to
the feeling of loneliness [73]. For example, Sutin et al. [74] investigated the longitudinal
relationship between perceived discrimination and subsequent loneliness in a repre-
sentative sample of older Americans. Over a time period of 5 years everyday perceived
discrimination was significantly associated with reports of loneliness. The unique focus
on positive self-perceptions of ageing in the present paper may incite future in-depth
qualitative studies on investigating the reasons why individuals with positive self-per-
ceptions of ageing prevent or reduce loneliness. This study focused on positive self-
perceptions of ageing due to its modifiable nature, which lead to the discussion on the
next hypothesis.

The result related to Hypothesis 3 indicated that older people’s self-perceptions of
ageing (merely in the aspect of personal competence) significantly moderated the rela-
tionship between their Internet use and experiences of loneliness. This finding under-
lines the importance of older people’s positive perceptions on their individual compe-
tencies in reducing the experience of loneliness. Hence, believing in one’s personal
competencies regardless of age (e.g., making plans, learning new things, putting ideas
into practices) increased the chance to benefit from Internet use and therefore decreased
older people’s experiences of feeling lonely.

The potential interpretation for the moderating role of SPA (in the aspect of personal
competence) could be that Internet users with more positive self-perceptions of ageing
are better connected with younger generations, often considered as the more tech-savvy
population. A systematic literature review and a meta-analysis launched by the World
Health Organization has shown that intergenerational contact has the greatest promise
in decreasing negative self-perceptions of ageing and ageism [75]. In this respect, future
interventions to prevent and reduce older people’s loneliness should consider facilitat-
ing intergenerational contact.

Surprisingly, the findings did not support H3b and H3c, since older people’s percep-
tions of ageing-related physical and social losses failed to affect the extent to which
Internet use interacts with the feeling of loneliness. A possible explanation might be
that some older people have a greater acceptance of ageing-related physical and social
loss in later life; therefore, these perceptions would not significantly affect their well-
being and behaviors.

In conclusion, this study advanced our knowledge of Internet use in decreasing the
feeling of loneliness in later life, as well as self-perceptions of ageing functioning as a
moderator in this relationship. Additionally, it provided insights into a practice issue
which is how to effectively decrease loneliness in later life. As SPA are modifiable
[76], self-perceptions of ageing interventions for older adults might be effective in re-
ducing feelings of loneliness, especially for those less involved in Internet use.

This paper has several limitations to be addressed. First, it acknowledges that there
might be relevant covariates neglected in the present analysis. Second, there might be



response bias regarding the Internet use variable, since it is socially expected to use the
Internet. Third, the generalization of research findings might be limited for the oldest-
old members of society and individuals without access to the Internet.

6 Implications for future research

Longitudinal studies can be performed to further investigate the relationship between
older people’s Internet use and the level of loneliness, and the moderating role of SPA,
adjusting for time-constant factors. Additionally, future studies may consider other
online activities of older people, given that they are engaged in a diversity of activities
that contribute to a lower level of loneliness. Moreover, future research may ensure that
the oldest-old members of society are not neglected, considering they are more likely
to be living with and affected by loneliness [43]. Future research could also explore the
relationship between the level of loneliness and other types of ICT use among older
people (e.g., radio, television).

Based on the findings of the present study, it becomes significant to challenge prev-
alent stereotypes about older people and ageing, especially the stereotypes that conceive
older people as an incompetent group. Future intervention studies could provide in-
sights into the role of old age and ageing stereotypes in the context of everyday tech-
nology, thus enabling the development of effective methods of improving older peo-
ple’s social participation and wellbeing. In this respect, combatting common ageist as-
sumptions and empowering older people with negative perceptions of ageing may fur-
ther promote equal access to the benefits Internet technologies promise.
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