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ABSTRACT
Background: The COVID‐19 pandemic increased social isolation in older adults, promoting mental and cognitive decline. The
impact of social media on these effects remains unclear.
Aim: To investigate the long‐term association of social isolation with mental and cognitive health in older adults and whether
social media use mitigated this association.
Method: Data from the Norwegian Trøndelag Health Study before (2017–2019), during (January 2021), and after the pandemic
(2021–2023) were analysed (N = 4844, 53% women, mean age 80 years). Multi‐adjusted mixed‐effects linear regression estimated
differences in changes in mental (CONOR‐MHI) and cognitive (MoCA) health related to self‐reported social isolation and social
media use. Beta (β) represents differences in change in z‐score of CONOR‐MHI or MoCA.
Results: Social isolation was associated with a steeper decline in mental health than no social isolation (β = 0.07, 95% CI 0.01,
0.13) but was not associated with change in cognitive health. Daily social media use was not related to change in mental health,
whereas it was associated with a less steep cognitive decline than no social media use (< 1 h: β = 0.13, 95% CI 0.05, 0.20; ≥ 1 h:
β = 0.10, 95% CI 0.01, 0.15). Stratified by social isolation, daily social media use < 1 h was related to a less steep cognitive decline
than no social media use in both isolated (β = 0.15, 95% CI 0.02, 0.28) and non‐isolated individuals (β = 0.13, 95% CI 0.03, 0.22).
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Conclusion: Individuals experiencing social isolation during the pandemic had a steeper decline in mental, but not cognitive
health, compared to those not isolated. Social media use did not buffer the decline in mental health but was associated with less
steep cognitive decline. The pandemic showed limits of relying solely on digital solutions for social contact.
Trial Registration: The study is registered in ClinicalTrials.gov 18.02.2021, with the identification number NCT 04792086

1 | Background

The COVID‐19 pandemic profoundly affected public health,
particularly due to the high levels of social isolation experienced
by many during the pandemic. Widespread lockdowns, physical
distancing measures, and restrictions on social gatherings were
considered essential for limiting the spread of SARS‐CoV‐2.
Numerous studies have documented that prolonged social isola-
tion was associated with severe consequences for mental health,
physical function, and cognitive abilities, especially in vulnerable
groups such as older adults and individuals with pre‐existing
health conditions [1–3]. There was a notable increase in mental
health challenges such as depression, stress‐related disorders, and
loneliness during the pandemic [4–8]. Furthermore, prior
research links social isolation with cognitive decline, as engage-
ment in social activities appears to play a protective role against
cognitive deterioration in older adults [9, 10]. However, loneliness
and cognitive decline may interact bidirectionally, potentially
influencing each other over time [11]. A recent review found that
loneliness and social isolation during COVID‐19 correlated with
cognitive decline among home‐dwelling older adults and those
admitted to nursing homes [12].

Communication through social media during the COVID‐19
crisis may have served as a buffer against the adverse effects
of isolation. Virtual communication platforms allow people to
maintain social connections despite physical restrictions, raising
questions about the extent to which these digital interactions
could alleviate feelings of isolation and preserve mental and
cognitive health. Some research suggests that social media
contributed to reducing social isolation and psychological
distress in older adults during the pandemic, as it made it
possible to maintain contact with friends, do internet shopping,
and keep in contact with healthcare services [13–16]. In
contrast, a recent study found that time spent on social media
was associated with higher levels of mental distress among in-
dividuals who used social media to reduce loneliness [17]. Social
media has also been associated with positive mental health
outcomes among those in their sixties but not among those
70 years or older [18].

In addition to the direct effects of social media on both social
isolation and mental health, social media use may also mod-
erate the association between social isolation and mental
health. A study on relationships and depression during the
COVID‐19 lockdown found that daily face‐to‐face or phone/
video contact was associated with lower depressive symptoms
compared to having no contact [19]. A Chinese study found
that less frequent internet use strengthened the association
between social isolation and poorer cognitive functioning and
higher levels of depression, compared to more frequent
internet usage [20]. However, the rate of internet use among
older adults in China is low (11.4%) compared to that in
Western countries, such as Norway (84%) [21]. This highlights

the need for further research on the role of social media on
mental and cognitive health in Western regions.

The COVID‐19 pandemic provides a unique context to explore
how enforced social isolation affects mental health and cogni-
tive abilities, as well as to evaluate the role of social media in
mitigating these effects. Understanding these relationships is
critical for informing future public health strategies, particularly
in preparing for similar crises that require social distancing
measures. In this study we aimed to investigate whether social
isolation among older adults during the COVID‐19 pandemic
was associated with long‐term mental and cognitive health
outcomes. Additionally, we explored how daily use of social
media related to changes in mental and cognitive health in both
individuals who experienced social isolation and those who did
not, utilizing longitudinal data collected before, during, and
after the pandemic.

2 | Material and Methods

2.1 | Study Design and Participants

We used a longitudinal population‐based cohort of participants
aged ≥ 70 years from the Norwegian Trøndelag Health Study
(HUNT4 70þ, 2017–2019), a questionnaire on social isolation
and use of social media administrated in the same population
during the pandemic (January 2021), and a follow‐up study,
HUNT Ageing in Trøndelag (HUNT AiT, 2021–2023). HUNT is
a population‐based study that has invited the entire adult pop-
ulation of North Trøndelag to participate in four waves, the first
time in 1984 [22]. The participants answered questionnaires that
included socio‐demographic and clinical data, and attended a
comprehensive clinical evaluation by health professionals at
field stations (84%), participants' own homes (8%), or nursing
homes (8%) [23]. HUNT4 70þ included 9930 individuals from
North Trøndelag, of which 5729 participated in HUNT AiT. Of
these, 4901 had completed the questionnaire on social isolation
and social media in January 2021. For the present study, we
excluded nursing home residents (n = 51) and individuals with
incomplete data (n = 6). Excluded participants were older
(mean age: 82.5 vs. 80 years). A total of 4844 participants pro-
vided data for the study (see flow chart Figure 1).

3 | Data Collection

We included data from HUNT4 70þ and HUNT AiT on sex, year
of birth, education (primary, secondary, and tertiary), cohabita-
tion status (alone or with others), and cognitive and mental health
statuses (variables described below). Sociodemographic factors
and mental health status were self‐reported, while trained health
professionals assessed participants' cognitive status [22, 23].
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The survey on social isolation and social media (variables
described below) was conducted through a postal questionnaire
and returned using a provided pre‐paid envelope [24].

3.1 | Outcome Measures

Mental health was assessed using the CONOR Mental Health
Index (CONOR‐MHI), which includes seven items rated on a
1–4‐point scale (total score range: 7–28). The items evaluate
feelings such as being nervous and unsettled, troubled by anx-
iety, secure and calm, irritable, happy and optimistic, sad/
depressed, and lonely. An average score was calculated across
all seven items, resulting in a range of 1–4, with a threshold of
≥ 2.15 indicating potential mental health challenges [25]. For
missing data, individual missing values were replaced with the
sample mean for that specific item, whereas records with two or
more missing responses were excluded from the analysis [25].
Higher scores indicate worse mental health.

Cognitive function was assessed using the Montreal Cognitive
Assessment (MoCA), a comprehensive 30‐point tool designed to
evaluate cognitive status across six key domains: visuospatial
construction, executive function, episodic memory, attention,
language, and orientation [26]. Originally, a cutoff score of 26/30

was suggested. However, a recent meta‐analysis found that a
cutoff score of 23/30 provides the best diagnostic accuracy for
cognitive impairment [27].

3.2 | Exposures and Covariates

Social isolation was defined as a ‘lack of social contact with
others’ and was assessed based on participants' self‐report on
experienced social isolation (yes/no) with the question; During
the coronavirus pandemic, did you experience social isola-
tion? [24].

To assess the use of communication through social media par-
ticipants were asked to report the amount of time they spent
daily using screen‐based media to connect with friends or
engage with social networks during the pandemic; no use, < 1 h,
1–3 h, or more than 3 h [21]. As there were few participants
(n = 65) in our study reporting using social media more than 3 h
daily, we collapsed the categories ‘1–3 h’ and ‘more than 3 h’ to
one category named ‘1 h or more’.

4 | Statistical Analysis

Data analysis was conducted using STATA 18 software [28].
Sample characteristics are reported as means with standard
deviations (SD) for continuous variables and as frequencies
with percentages for categorical variables. The main analyses
were conducted separately for the two outcomes: mental
health and cognitive function. Changes in assessment scores
for mental health and cognitive function between baseline and
follow‐up were analysed using a multilevel mixed‐effects
linear regression model with random intercept and random
slope. Mental health and cognitive function served as outcome
variables whereas social isolation and social media use were
treated as the exposure variables in separate models. A
dichotomous time variable was included (baseline at HUNT4
70þ/follow‐up at AiT), and an interaction term between time

FIGURE 1 | Flow chart participants inclusion.

Summary

� Those experiencing social isolation during the pandemic
faced a larger decline in mental health, but not cognitive
health, compared to those who were not isolated.

� Staying connected through social media during the
pandemic did not prevent mental health decline but was
associated with a slower rate of cognitive decline in both
socially isolated and not isolated individuals.

� The COVID‐19 pandemic highlighted the limitations of
relying only on digital solutions to maintain social
connections, mental health, and cognitive function.
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and social isolation was incorporated to evaluate the long‐
term association of social isolation with changes in mental
health and cognitive function from baseline to follow‐up.
Similarly, an interaction term between time and social media
use was included in a separate model to evaluate the long‐
term association of social media use with change in mental
health and cognitive function. To assess the association of
social media use with change in mental and cognitive health
separately in individuals who experienced social isolation and
those who did not, analyses for both outcome variables were
repeated stratified by social isolation (isolated vs. not isolated),
with social media use as the exposure variable. All models
were adjusted for the potential confounders sex, age, educa-
tion level, and cohabitation status. For comparative purposes,
both outcome measures were standardized by subtracting
their respective mean values and divided by their standard
deviation for each measurement, providing z‐scores, with beta
(β) representing the amount of change in the z‐score for the
outcome measure. Both time points were included in the stan-
dardization. Statistics for the multilevel mixed‐effects linear

regression models, with standardized regression coefficients, are
reported in Supporting Information S1: Tables 1 and 2.

5 | Results

The study sample consisted of 4844 participants, with a mean
age of 80 years (SD: 5.65, range: 74–100 years). Women repre-
sented 53% of the sample. Participant characteristics are pre-
sented in Table 1.

5.1 | Mental Health

There was an increase in standardized mental health scores
(CONOR‐MHI) in the whole study sample from baseline to
follow up after the pandemic (β = 0.09, 95% CI 0.05, 0.12)
indicating a decline in mental health (Supporting Information
S1: Table 1). Those who experienced social isolation during the

TABLE 1 | Description of the study sample that completed follow‐up (HUNT‐AiT), including baseline characteristics,a stratified by isolation status
during the pandemic.

Study sample
Total N = 4844

n (%)
Isolated n = 1831 (38.0%)

n (%)
Not isolated n = 2986 (62.0%)

n (%)

Sexb

Women 2579 (53.2) 1147 (62.6) 1415 (47.4)

Men 2265 (46.8) 684 (37.4) 1571 (52.6)

Age, mean (SD) 80 (4.6) 80 (4.7) 80 (4.6)

Age baseline 78 (4.6) 76 (4.7) 76 (4.5)

Educationb (n = 4841)

Primary 1109 (22.9) 435 (23.8) 669 (22.4)

Secondary 1175 (24.3) 453 (24.8) 718 (24.1)

Tertiary 2557 (52.8) 941 (51.5) 1598 (53.5)

Cohabitation status (n = 4807)

Living alone 1573 (33.6) 613 (33.8) 701 (23.6)

Living with someone 3111 (66.4) 1201 (66.2) 2266 (76.4)

Cohabitation status baseline

Living alone 1321 (27.5) 721(40.9) 841 (29.1)

Living with someone 3486 (72.5) 1043 (59.1) 2052 (70.9)

Social mediac (n = 4750)

No time 639 (13.5) 215 (12.0) 430 (14.3)

Less than 1 hour 2771 (58.3) 1036 (57.7) 1719 (58.7)

1 hour or more 1340 (28.2) 544 (30.3) 789 (27.0)

Mental healthd (n = 4299), mean (SD) 1.47 (0.40) 1.59 (0.43) 1.40 (0.36)

Mental health baseline 1.41 (0.38) 1.50 (0.42) 1.35 (0.34)

MoCAe score (n = 4777), mean (SD) 22.96 (4.12) 22.72 (4.32) 23.12 (3.99)

MoCA baseline 24.07 (3.47) 23.91 (3.71) 24.17 (3.31)
aBaseline data on those participating in the follow‐up, HUNT AiT.
bSex and education was only collected at baseline, HUNT4 70þ.
cSosial media use was collected during the pandemic, January 2021.
dMental health (CONOR‐MHI), range 1–4.
eMoCA= Montreal Cognitive Assessment score ranges from 0 to 30 points.
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pandemic had a more severe decline in standardized mental
health scores after the pandemic than those who did not expe-
rience isolation (β = 0.07, 95% CI 0.01, 0.13). The use of social
media during the pandemic was not associated with changes in
mental health scores from baseline to follow‐up, regardless of
whether individuals experienced isolation during the pandemic
or not (Figure 2, Supporting Information S1: Table 1).

5.2 | Cognitive Function

There was a decrease in standardized cognitive function scores
(MoCA) in the whole study sample from baseline to follow up
after the pandemic (β = −0.08, 95% CI −0.11, −0.05) (Supporting
Information S1: Table 2). Social isolation was not associated
with changes in cognitive function from baseline to follow‐up.
Daily use of social media less than 1 h during the pandemic
(β = 0.13, 95% CI 0.05, 0.20) or 1 h or more (β = 0.10, 95% CI
0.01, 0.18) was associated with less steep cognitive decline,
compared to those who did not use social media (Figure 3,
Supporting Information S1: Table 2).

Analysis stratified by isolation status showed that using social
media less than 1 h a day was associated with a less steep

cognitive decline compared to no daily social media use, for
both those who experienced social isolation (β = 0.15, 95% CI
0.02, 0.28) and those who did not (β = 0.13, 95% CI 0.03, 0.22).
There was a similar trend among those who used social media
for 1 h or more, but this difference was not statistically signif-
icant (Figure 3, Supporting Information S1: Table 2).

6 | Discussion

The present study found that there was a decline in mental
health and cognitive function among older Norwegian adults
during the COVID‐19 pandemic. Those who experienced social
isolation during the pandemic had a more severe decline in
mental health scores during the pandemic than those who were
not isolated. The decline in mental health was not mitigated by
using social media for contact with others, for either the isolated
or the non‐isolated group. We found no association between
social isolation and the decline in cognitive function. However,
there was an association between using social media, irre-
spective of time use, and a less steep decline in cognitive
function in the entire study sample. However, the association
between social media use and less steep cognitive decline was
most pronounced for those using social media less than 1 h

FIGURE 2 | The association between mental health decline (higher score on CONOR‐MHI) and 1social isolation, the 2use of social media, and the
3,4use of social media by isolation status during the pandemic from baseline to follow‐up, with 95% confidence intervals (95% CI), calculated using
multilevel mixed‐effects linear regression with standardized regression coefficient, adjusted for sex, age, education level, and cohabitation status.
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daily, compared to those not using social media at all. This as-
sociation remained consistent regardless of whether the partic-
ipants experienced social isolation during the pandemic or not.

6.1 | Mental Health

The decline in mental health and the link between social
isolation and reduced mental health during the pandemic was
expected, as it is well documented in earlier research [4, 7]. Over
the past decade, society has sought effective measures to prevent
social isolation leading to mental distress. Among these efforts,
considerable attention has been devoted to developing digital
strategies that empower older adults to build and maintain so-
cial relationships using social media [29, 30]. One of the barriers
for success is the lack of digital competence among older adults
[29, 31, 32]. In our study, 14% of the participants did not use
social media, suggesting a need for additional digital training if
social media should help them build and maintain relationships.
On the other hand, as many as 86% of the participants in our
study used social media to stay connected with others during
the pandemic. Regardless of this, social media use did not
mitigate the decline in mental health scores.

Based on our findings, social media alone does not appear to be
a sufficient measure to prevent the deterioration of mental
health challenges among socially isolated older adults. This may
be seen in relation to earlier research pointing out that those
who actively used social media to reduce loneliness during the
pandemic, showed higher scores on psychological distress [17].
Although social isolation (lack of social contact with, or sepa-
ration from, family and friends) and loneliness (a subjective
feeling of lack of connectedness with others) are distinct con-
cepts, they are associated with each other [12]. Two reviews [15,
16] and a cross‐sectional study [13] reported that using social
media had positive effects on mental health during the
pandemic. However, the studies referenced in the reviews were
conducted during the early phase of the pandemic (2020, and
one in 2021) [15, 16]. Similarly, the cross‐sectional study was
conducted in June and July 2020 [13]. This timing may account
for the differences in findings compared to our longitudinal
study, which includes data collection both before and after the
pandemic. Another important consideration is that the positive
effects of social media use on mental health may depend on how
it is utilized, having more positive effects when used for
communication among an established network [13], integrated
into interventions such as communication with caregivers, or
participation in organized online activities [16, 30]. Further,

FIGURE 3 | The association between decline in cognitive function (lower score on MoCA) and 1social isolation, the 2use of social media, and the
3,4use of social media by isolation status during the pandemic from baseline to follow‐up, with 95% confidence intervals (95% CI), calculated using
multilevel mixed‐effects linear regression with standardized regression coefficient, adjusted for sex, age, education level, and cohabitation status.
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studies conducted during the pandemic indicate that the use of
social media had a less positive impact on mental health
compared to face‐to‐face interactions [33, 34].

6.2 | Cognitive Function

The present study documented cognitive decline in older adults
during the pandemic, which was anticipated due to the
advanced age of the participants and the 4‐year interval between
baseline and follow‐up. However, it was unexpected that social
isolation did not impact changes in cognitive function, as the
link between social isolation and changes in cognitive function
is well‐documented in previous research [9, 10, 12]. This is
likely explained by the period of isolation, limited to the dura-
tion of the pandemic, which may have been too short to exhibit
the patterns observed in earlier studies.

Existing research reports that social relations have a positive
impact on cognitive function [9, 10]. Social interaction likely
serves as cognitive stimulation and contributes to building
cognitive reserve, which supports the maintenance of brain
function [9]. Thus, contact with others via social media can play a
significant role in maintaining social activity and providing
cognitive engagement [20]. In our study sample any amount of
daily social media use was associated with a less steep cognitive
decline. This is in line with earlier research reporting that contact
with others, even when it is through social media rather than face‐
to‐face interaction, can stimulate cognitive function [20, 35].

Interestingly, the significance of social media use on cognitive
function was smaller in the stratified analysis by isolation status.
There, daily social media use for 1 h or more had a less prom-
inent, and not statistically significant, impact on mitigating
cognitive decline, regardless of whether the participants expe-
rienced isolation during the pandemic or not, whereas daily
social media use for less than 1 hour was still associated with a
less steep cognitive decline in both groups. One possible
explanation may be that online interactions may lack the
emotional depth and social support needed to effectively stim-
ulate and sustain cognitive health. Thus, extended daily social
media use did not offer the same level of benefit on cognitive
function as less use. Recent research suggests that the COVID‐
19 pandemic has increased the frequency of digital device use
across all age groups, contributing to more media multitasking.
However, it appears that this has a less positive effect on
cognition in older adults compared to younger individuals
(< 29 years). Additionally, social media use might replace other
cognitively stimulating activities [36]. Consequently, positive
associations between cognitive function and social media use
may reach a plateau at around 1 h per day, with higher use not
providing any further cognitive benefits.

7 | Strengths and Limitations

A key strength of this study is its utilization of individual longi-
tudinal data from a large, population‐based survey. Since the data
on mental health and cognitive function were collected imme-
diately before the pandemic (HUNT4 70þ) and then again after its

onset (HUNT AiT), the risk of recall bias is minimal. However, the
data concerning social isolation and social media use were
collected one year after the COVID‐19 outbreak, which may have
introduced memory‐related biases. Furthermore, social isolation
was measured with only one dichotomous question. There may be
differences in how the participants interpreted the question on
‘contacting friends and other networks' using social media. Thus,
comparison with other studies on how social media use during
the pandemic is associated with mental health and cognitive
function must be interpreted with caution. We cannot determine
the direction of the associations in our findings; therefore, in-
dividuals who experienced cognitive decline or a decline in
mental health may have used social media less because it was
more challenging for them to use. Similarly, they may have
experienced social isolation simply due to an already initiated
decline in cognitive or mental health. Furthermore, we did not
adjust for lifestyle‐related factors (e.g. smoking, alcohol use, and
activity of daily living), as these may act as mediators rather than
confounders, and adjusting for them could underestimate the
total effect of social isolation. All participants in the study were
residents of central Norway, which may not reflect the de-
mographics of other regions in Norway or populations interna-
tionally. Also, the high baseline level of internet use in the sample
(84%) may limit the generalizability of the findings to populations
with lower digital literacy or limited access to technology.
Moreover, the sample consisted primarily of individuals of Nor-
wegian ethnicity, restricting the generalizability of the findings to
other ethnic groups [22].

8 | Conclusion

Older Norwegian adults experienced mental and cognitive
decline during the COVID‐19 pandemic. Social isolation during
the pandemic was linked to a more severe decline in mental
health, while no such association was found between social
isolation and cognitive function. Social media use did not
mitigate the mental health decline but was associated with a less
steep cognitive decline. Using social media for less than 1 hour a
day yielded the most prominent mitigation in cognitive decline,
both in those who experienced social isolation, and those who
did not. This suggests that while social media can provide some
cognitive benefits, it is not sufficient for addressing mental
health challenges posed by social isolation. The increasing
digitalization of society may raise expectations for digital stra-
tegies to address challenges caused by social isolation. However,
the COVID‐19 pandemic has further underscored these chal-
lenges, highlighting the limitations of solely depending on dig-
ital solutions for maintaining social contact. Our findings
highlight the necessity for comprehensive approaches that
integrate social media with other forms of social support. Such
strategies are essential to build and maintain relationships
established in various settings and to enhance both mental
health and cognitive function in older adults.
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