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Abstract

Objective: To examine whether the trajectory of facets of loneliness—emotional and social—
varied by cognitive impairment status in older adulthood.

Methods: Data came from the Health and Retirement Study 2008-2018 waves (N = 15,352).
Cognitive impairment was assessed using standard cutoffs on the modified Telephone Interview
for Cognitive Status for cognitive impairment not dementia (CIND) and dementia. The 11-item
UCLA Loneliness scale was used to measure emotional and social loneliness.

Results: Using multilevel modeling, we found that CIND and dementia status were associated
with higher overall, emotional, and social loneliness, controlling for physical health, social
contact, and depressive symptoms. The trajectory of loneliness did not vary by cognitive status.
There were modest variations by sociodemographic factors.

Discussion: Persons with CIND and dementia experience heightened emotional and social
loneliness, but cognitive impairment does not contribute to the worsening of loneliness. Older
adults’ social integration may be maintained early in cognitive impairment.
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Loneliness is the distressing feeling that arises from a mismatch between desired and
perceived quality of social relationships (Hawkley & Cacioppo, 2010; Perlman & Peplau,
1982). It is distinct from social isolation, which is a lack of social connection (Coyle

& Dugan, 2012). There is a growing concern regarding the loneliness of older adults.
Although estimates vary across studies, a recent survey showed that one in three (34%)
older Americans aged 50-80 reported feeling a lack of companionship and 27% reported
feeling isolated during the past year (Solway et al., 2019). Advanced age does not cause
loneliness, but older adults are more likely to experience risk factors that can contribute
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to loneliness, such as poor health conditions and changes in social relationships (Hawkley
& Kocherginsky, 2018; National Academies of Sciences, Engineering, and Medicine, 2020;
Pinquart & Sorensen, 2000). While recent research has established that loneliness is a strong
risk factor for cognitive decline, Alzheimer’s disease (AD), and dementia (Boss et al., 2015;
Lara et al., 2019; Luchetti et al., 2020; Sutin et al., 2020), cognitive health may also function
as a crucial factor in the trajectory of loneliness in older age.

Declines in communication and interpersonal functions are one of the recognized
characteristics of neurodegenerative disorders such as Alzheimer’s disease and dementia
(McKhann et al., 2011). Cognitive declines are linked to changes in personality traits
relevant for loneliness, like increases in neuroticism and introversion (Islam et al., 2019).
Further, impaired cognition could have a negative effect on the ability to perform various
tasks needed to maintain social relationships (Aartsen et al., 2004; Shouse et al., 2013).
For example, those with cognitive impairment may face limitations in memory (e.g.,
remembering details about the other person), social perception (e.g., interpreting social
cues and facial expressions), empathy, and emotional regulation that are required in social
situations (Desmarais et al., 2018), resulting in social withdrawal and unmet social needs.
Indeed, older adults with lower cognitive function tend to have fewer contacts with people
in outer circles of their social network (Shouse et al., 2013) and are more likely to have

a decrease in the proportion of friends in their social network (Aartsen et al., 2004). The
severe level of dementia was linked to worsening of social network quality over 18 months
(Dyer et al., 2020). These findings suggest that cognition is a prerequisite for maintaining
social ties and preventing increases in loneliness. The current study examines the unique
association between different cognitive functioning status (normal, CIND, and dementia)
and the level of and change in loneliness among older adults.

Emotional and social loneliness

Loneliness is a multidimensional construct that includes both emotional and social
dimensions (De Jong Gierveld & Van Tilburg, 2006; Weiss, 1973). Weiss (1973) noted

that emotional loneliness refers to the lack of important others whom one can establish
close attachment and emotional affection, whereas social loneliness refers to a perceived
deficiency in social networks that provide a sense of belonging and community. Although
most work is based on the unidimensional measure of loneliness, there is evidence that
these two domains may have different correlates (Liu & Rook, 2013; van Baarsen et al.,
2001). For example, emotional loneliness is associated with physical limitations, depression,
and low income (Dahlberg & McKee, 2014; Peerenboom et al., 2015), whereas social
loneliness is associated with being male, having less contact with family and friends, and
low community integration (Dahlberg & McKee, 2014; Wolfers et al., 2021). Examining
the role of cognitive impairment for emotional and social loneliness can be valuable in
understanding the etiology of loneliness and in designing targeted interventions (Schnittger
etal., 2012).
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The effect of cognitive impairment on loneliness

Most research on the longitudinal association between cognition and loneliness has focused
on either loneliness as a risk of cognitive impairment (Boss et al., 2015; Lara et al.,

2019; Sundstrom et al., 2020; Sutin et al., 2020) or their bidirectional relation. Studies that
modeled bidirectional associations find both one-directional (Ayalon et al., 2016; McHugh
Power et al., 2019; Okely & Deary, 2019) and bidirectional (Yin et al., 2019; Zhong et al.,
2017) associations. Ayalon et al. (2016), for example, found that lower levels of memory
preceded higher levels of loneliness 4 years later. Similarly, when subdomains of cognitions
were examined, lower levels of processing speed, visuospatial ability, and crystallized ability
(Okely & Deary, 2019) and lower ability to sustain attention (McHugh Power et al., 2019)
have been linked to higher loneliness longitudinally. Donovan et al. (2017) found that lower
memory was associated with higher levels of loneliness, but memory did not predict change
in loneliness over time. Other studies have found support for bidirectional relationships.
Some studies find, for example, that lower cognitive function is associated significantly with
higher loneliness at subsequent assessments and vice versa over 9 years (Zhong et al., 2017)
and that memory and loneliness change reciprocally over a 10-year follow up (Yin et al.,
2019).

Further, most work has focused on either loneliness and cognition as continuous variables
(e.g., bidirectional relations) or cognitive status as the outcome (e.g., risk of dementia). An
equally important question is whether the trajectory of loneliness varies by cognitive status.
That is, do individuals report more or less loneliness if they have a significant cognitive
impairment, such as CIND or dementia. Previous research showed that a person with mild
cognitive impairment (MCI) may have minimal physical impairment (Petersen, 2004) but
experience lower levels of social engagement (Amano et al., 2020; Kotwal et al., 2016)

and greater loneliness compared to those with normative cognitive functioning (Yu et al.,
2016). We extend this work to examine change in loneliness over 9 years. In addition, most
previous studies used a 1-item loneliness item (Donovan et al., 2017; Okely & Deary, 2019;
Zhong et al., 2017) or a 3-item version of the UCLA scale to assess loneliness (Ayalon et
al., 2016; McHugh Power et al., 2019; Yin et al., 2019), leaving a gap in the literature on
potentially differential associations with emotional and social loneliness (Ollanketo et al,
2019).

The current study examined whether level of and change in loneliness over 9 years varies by
cognitive status (normal, CIND, and dementia) among older adults in the United States.

The study addressed whether the association between cognitive impairment status and
loneliness is independent of indicators for physical health, mental health, and social contact.
Furthermore, we examined whether the associations differed across overall and sub-domains
of loneliness (emotional and social). Lastly, we explored whether the association between
cognition and loneliness differed across age, gender, race/ethnicity, and education.
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Data come from the Health and Retirement Study, a nationally representative panel study
of Americans over the age of 50 years and their spouses regardless of age. Launched in
1992, HRS collects data on the health, family, employment, and wealth of participants
every two years (Sonnega et al., 2014). In 2008, the HRS introduced an extended 11-item
loneliness measure in a self-administered psychosocial questionnaire for a random 50% of
eligible households. The other half of the HRS sample completed the same psychosocial
questionnaire in 2010. For both samples, follow up questionnaires were administered at
every other wave (i.e., four-year intervals). The 2008 and 2010 samples were combined to
create a three-wave dataset that covers up to 9 years of follow-up (Wave 1: 2008/2010, Wave
2:2012/2014, Wave 3: 2016/2018). The analytic sample was restricted to those aged 50
years and older at Wave 1 (2008/2010) and those with loneliness data available in at least
one wave (N = 15,352).

Loneliness.—Overall loneliness and two facets were measured using a modified UCLA
Loneliness scale (Hawkley et al., 2005; Russell, 1996). Respondents answered how often
they had experienced feelings described in the items on a 3-point scale from 1 (often) to

3 (hardly ever or never). An overall loneliness score was computed as the average of the

11 items, after four negatively worded items were reverse-coded. Additionally, measures of
emotional and social loneliness were scored from the subset of available items. The items
were chosen from previous studies that used the UCLA scale to develop emotional and
social loneliness domains that correspond to constructs from Weiss (1973; Lee & Cagle,
2017; O’Suilleabhain et al., 2019). Emotional loneliness was measured with four items that
asked about lack of companionship, felt left out, isolated from others, and alone. Social
loneliness was measured by the average score of four items that measured having people to
talk to, turn to, feel close to, and part of a group of friends. These items were reverse-coded
and averaged. For all variables, higher scores indicate higher loneliness. Cronbach alphas for
overall, emotional, and social loneliness ranged from .84 to .89 at each wave.

Cognitive impairment.—Cognitive impairment was assessed with the modified
Telephone Interview for Cognitive Status (TICSm; Brandt et al., 1988; Crimmins et al.,
2011). The TICSm score was computed as the sum of three cognitive tasks that included
immediate and delayed recall of 10 words to test memory (range 0-20 points), serial

7s subtraction to test working memory (range 0-5 points), and backward counting to

test attention and processing speed (range 0-2 points). The total score ranged from 0—

27 points. Participants were classified into three categories of cognitive status based on

the cutoff criteria validated against a comprehensive neuropsychological assessment and
clinical diagnosis of dementia (Langa et al., 2005): normal cognition (TICSm score 12-27),
cognitive impairment not dementia (CIND; TICSm score 7-11), and dementia (TICSm score
0-6). HRS participants completed the cognitive assessment every two years, but because
the loneliness outcome variable was assessed every four years, cognition scores from the
wave concurrent with loneliness were used in the present analyses. In the analysis, cognitive
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impairment status was coded as two dummy variables; (1) participants who ever scored in
the CIND range at any wave were coded as “ever CIND” and; (2) persons who ever scored
in the dementia range at any wave were coded as “ever dementia”. Participants who scored
in the CIND range at one assessment but scored in the dementia range at a subsequent
assessment were classified as “ever dementia” and were not included in the “ever CIND”
category.

Sociodemographic covariates.—Self-reported sociodemographic information from
Wave 1 was used as covariates. Age, gender, education years, race (White, Black or African
American, other/unknown) and Latinx ethnicity were included in the statistical models.

Health and social covariates.—Physical health (Stickley & Koyanagi, 2018),
depressive symptoms (Donovan et al., 2017; Peerenboom et al., 2015), and social contact
(McHugh et al., 2017) from each wave were included as time-varying covariates. Physical
health was defined as both functional limitations and disease burden. Functional limitations
were assessed as whether the participant had difficulties performing instrumental activities
of daily living (IADLs; sum of five items). Disease burdenwas measured as the count of
ever been diagnosed with eight health conditions (high blood pressure, diabetes, cancer, lung
disease, heart condition, stroke, psychiatric problems, or arthritis). Depressive symptoms
were assessed with 7 items from Center for the Epidemiologic Studies Depression Scale
(CES-D; Radloff, 1977). Participants were asked to evaluate how they felt during the past
week by responding ‘yes’ or ‘no’ to the items. To avoid conceptual and measurement
overlap with loneliness, one item (“felt lonely”) was excluded from the original 8 items of
CES-D administered in the HRS (Sutin et al., 2020). Two positively worded items were
reverse-coded, and the sum score of 7 items was used. Finally, marital status and social
contact frequency were used as indicators of social isolation. Marital status was coded as
binary (1=married, 0=Separated/Divorced, Widowed, and Never married). Social contact
frequency was assessed across three modes of contact (meeting up, phone call, writing or
email) across children, family members, and friends on a scale from 1 ( 7hree or more
times a week) to 6 (Less than once a year or never). The items were reversed scored in the
direction of higher contact and averaged across modes and types of relationship.

Analytic plan

Preliminary analyses were conducted to describe the sample and examine bivariate
correlations between variables at the analytic baseline wave. Multilevel modeling was

used to examine the association between cognitive impairment status and change in
loneliness over time using the SPSS MIXED procedure (Peugh & Enders, 2005). Multilevel
modeling is suitable to accommodate repeated observations across waves (level 1) nested
within respondents (level 2). The models were built sequentially to test the independent
effect of cognitive impairment status on level and change in loneliness, controlling for

the covariates. Model 1 included cognitive impairment status and the sociodemographic
covariates. Model 2 added physical health covariates (i.e., functional limitations and disease
burden). Model 3 added marital status and social contact. Model 4 added depressive
symptoms. Functional limitations, disease burden, marital status, social contact frequency,
and depressive symptoms were treated as time-varying covariates. The models were run
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separately for overall, emotional, and social loneliness. Continuous predictor variables were
grand-mean centered and categorical variables were dummy coded. Time was modeled

as linear (Wave 1-3 = 0-2). An interaction term between cognitive status and time
estimated the association between cognitive status and linear change in loneliness. In
exploratory analyses, interaction terms were tested to examine whether the association
between cognition and loneliness differed by age, gender, race/ethnicity, and education.
Significant interaction effects were probed by estimating the simple slopes of loneliness
outcomes for one standard deviation above and below the sample mean of the predictor
variables (Aiken & West, 1991; Preacher et al., 2006). Additionally, the same analyses were
performed using the cognitive impairment status at baseline as the predictor to test the
robustness of the associations (Supplementary table 1). Significance was set to p< .05 for
the main analyses and to p < .01 for the interactions given the large number of estimates
included in the moderation models.

Sample characteristics

Descriptive statistics and bivariate correlations for baseline study variables are shown in
Table 1. At the first wave, 16% of the sample was categorized as CIND and 3% had
dementia. The proportions of persons with CIND and dementia were higher in later waves
(18% CIND and 4.5% dementia at Wave 3). The percent of participants who scored in

the CIND category at any wave was 25.7%, the percent of participant who scored in the
dementia category was 7.8%. Bivariate correlations at baseline indicated that the three
loneliness variables had small correlations with CIND and dementia status (7= .04 to .11).

Loneliness Trajectories by Cognitive Impairment Status

Overall loneliness (slope b = .01, p< .001) and social loneliness increased slightly (slope b
=.02, p <.001), whereas emotional loneliness did not change over the three waves (slope b
=0.001, p =.69), controlling for demographic covariates. To address the research questions,
multilevel models that tested the association between cognitive status and the trajectory of
the three loneliness outcomes are presented in Table 2 and Figure 1. Participants with CIND
had higher overall, emotional, and social loneliness compared to participants with normal
cognition. This association was independent of physical health (Model 2), marriage status
and social contact (Model 3), and depressive symptoms (Model 4). Similarly, participants
with dementia also had higher overall, emotional, and social loneliness compared to
participants with normal cognition, independent of covariates. The interaction term between
cognitive status and time indicated that both CIND and dementia were unrelated to change
in loneliness over time. In other words, the slopes or rate of change in loneliness was not
significantly different in people with or without cognitive impairment.

Age, gender, race/ethnicity, and education differences in the association between
cognitive impairment and loneliness

We also examined whether the association between cognitive impairment and loneliness
differed by age, gender, race/ethnicity, and education. Interaction terms with each of these
factors were entered separately. Results are shown in Supplementary Tables 2-6. First,
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there was no significant moderation effect of age, meaning that the effect of cognitive
impairment on loneliness was similar across age. Second, the association between dementia
and emotional loneliness differed by gender (b = -0.08, 95% CI [-0.14, -0.02], p = .008).
As illustrated in Figure 2, men reported higher emotional loneliness if they had dementia
compared to normal cognition. For women, emotional loneliness did not vary by cognition
status. Third, the relation between cognitive status and loneliness was not moderated by
race, but Latinx ethnicity moderated the link between dementia and change in emotional
loneliness (b = 0.09, 95% CI [0.03, 0.15], p = .006). Decomposing the three-way interaction
for emotional loneliness showed that Latinx persons with dementia had lower emotional
loneliness at baseline and no change in emotional loneliness over the follow-up (b = .01,
p=.596), whereas Latinx persons with normal cognition (b = -.05, p <.001), non-Latinx
persons with dementia (b = —.03, p =.007), and non-Latinx persons with normal cognition
(b =-.02, p <.001) all reported a small decrease in emotional loneliness over time. Fourth,
the education level moderated the link between dementia and two measures of loneliness
(overall loneliness; b = 0.01, 95% CI [0.01, 0.02], p <.001, social loneliness; b = 0.01, 95%
CI[0.01, 0.02], p = .004). Those with higher education (1 SD more years than the mean

= 15.9 years of education) reported higher social loneliness if they had dementia compared
to those with normal cognition (b = 0.11, p < .001). For those with less education (1 SD
less years than the mean = 9.8 years of education), cognitive status was unrelated to the
level of social loneliness (b = 0.03, p = .07). A similar pattern was observed for overall
loneliness. Additionally, the education level moderated the link between dementia and the
change in emotional loneliness (b = —0.01, 95%CI [-0.01, 0.00], p = .009). Participants
with dementia with higher education level had a steeper decline in emotional loneliness
over time, whereas those with lower education had a more moderate decline in emotional
loneliness. Among participants with normal cognition, those with lower levels of education
had a steeper decline in emotional loneliness than those with higher education over time
(Supplementary Figure 1).

Discussion

The current study examined the link between cognitive impairment status (normal, CIND,
and dementia) and the trajectory of loneliness and the domains of emotional and social
loneliness over 9 years using a national sample of older Americans. We found support that
cognitive impairment was independently linked to loneliness: CIND and dementia status
were both associated with higher overall, emational, and social loneliness, accounting for
demographic, physical health, social contact, and depressive symptoms indicators. Notably,
however, CIND and dementia status were unrelated to change in the three measures

of loneliness over time, which suggests that loneliness does not increase over time for
individuals living with cognitive impairment. Furthermore, the moderation analyses indicate
some modest differences by gender, Latinx ethnicity, and education.

We found that persons with CIND and dementia experienced higher levels of overall,
emotional, and social loneliness compared to those with normal cognition, but the cognitive
impairment status was not related to changes in loneliness over time. Combined with the
literature that reports loneliness as a risk for dementia in later adulthood (Boss et al., 2015;
Lara et al., 2019; Sutin et al., 2020), it is possible that those with CIND and dementia

J Aging Health. Author manuscript; available in PMC 2022 January 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Leeetal.

Page 8

experienced higher loneliness before developing a cognitive impairment and then maintained
their relatively elevated levels of loneliness while living with the impairment. CIND or
dementia did not contribute to the further exacerbation of loneliness.

The results suggest that loneliness is prominent in both a mild and relatively more severe
stage of cognitive impairment. A previous study found that those with CIND reported
higher loneliness in a small cross-sectional sample from Hong Kong (Yu et al., 2016). We
provide corresponding evidence with a large longitudinal U.S. sample. CIND and dementia
status were both linked to experiencing higher emotional loneliness. The fact that the
effects of CIND and dementia on emotional loneliness were independent of marital status
and frequency of social contact underscores that emotional loneliness (i.e., the discontent
with one’s attachment and bonding to close others) can be experienced subjectively,
regardless of how they are objectively embedded in close relationships in the context of

a cognitive impairment. Interestingly, among persons with dementia, higher education was
linked to stronger decrease of emotional loneliness over time compared to those with
lower education. When older adults are diagnosed with dementia, family members may
hire home-visiting care professionals or recruit additional support from close relationships
(Brown & Chen, 2008; Schulz & Martire, 2004), and the routine of dementia care may
provide companionship for the older adult to not feel lonelier, and that those with higher
education are more equipped to meet their emotional needs. Connecting to the recent work
that found that individuals increased in loneliness when their spouse transitions into CIND
(Leggett et al., 2020), future work should examine contextual factors that may be linked to
both cognition and loneliness of older adults.

CIND and dementia status were also linked to higher social loneliness. Higher social
loneliness experienced by individuals with CIND may stem from limitations in social
engagement (Amano et al., 2020; Kotwal et al., 2016). Maintaining social relationships
requires a fair amount of memory and processing capacity to remember details about
other people and/or to hold coherent and enjoyable conversations. Individuals with mild
impairments may find these activities cognitively challenging and trim out peripheral social
relationships (Charles & Carstensen, 2010), especially if it requires active maintenance
such as attending social gatherings. Indeed, previous research pointed out that individuals
with declining cognitive function experience loss of outer circles of social networks rather
than close relationships (Shouse et al., 2013) and persons with mild cognitive impairment
were less likely to attend formal social engagement activities (Amano et al., 2020). These
findings suggest that health selection processes may be present for peripheral relationships
that eventually lead to higher social loneliness.

Further, dementia status was linked to higher emotional loneliness for men and higher
social loneliness for those with higher education. It is possible that when a person gradually
recognizes that their cognitive ability is declining (e.g., frequent memory problems), their
sense of control can be greatly compromised (Hahn & Lachman, 2015). An intact sense of
self-sufficiency and independence may be more important for men and those with higher
education in self-perceptions of aging (Specht et al., 2013), such that the gap between what
they used to be (i.e., desired) and the loss of social connections (i.e., actual) could generate
stronger feelings of loneliness. A qualitative study with persons with MCI describes that the

J Aging Health. Author manuscript; available in PMC 2022 January 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Leeetal.

Page 9

diagnosis of MCI carries a sense of uncertainty for the meaning of the diagnosis to oneself
as well as the lack of clarity of the prognosis (Gomersall et al., 2015). Future research

is needed on the mechanisms that link mild cognitive impairment and social well-being,
as well as identification of relevant protective factors in supporting self-identity related to
the diagnosis. Lastly, while we report the moderation effect of dementia and changes in
loneliness by Latinx ethnicity, we caution interpreting the effect as substantial due to the
small sample size of groups in decomposing three-way interaction terms.

Clinical and Practical Implications

These findings have relevant clinical and practical implications in at least two ways. First,
our findings suggest that those with CIND, a potentially transitional phase between normal
cognition and dementia, experienced higher loneliness as much as those with dementia.
Both in clinical and research settings, greater attention should be given to the assessment
of the psychosocial health of persons diagnosed with MCI. Second, a recent study supports
the need for different types of interventions to address emotional and social loneliness
(Wolfer et al., 2021). For example, interventions to reduce emotional loneliness could target
depressive symptoms and maladaptive social cognition (Gardiner et al., 2018), whereas
interventions to reduce social loneliness for those with CIND and dementia could focus on
providing opportunities for formal social engagement (Amano et al., 2020) to prevent the
experience of social loneliness.

Strengths and limitations

The strengths of the present study include the use of a population-level dataset that covered
about a decade-long period, distinguishing two subdomains of loneliness and clinically
relevant categories of cognitive impairment, and the inclusion of relevant health and social
factors as time-varying covariates to examine the independent association between cognitive
status and loneliness. Nevertheless, there are limitations to consider. First, while the cut-off
criteria used in the study is validated with the HRS data and is adopted widely (Crimmins
etal., 2011; Sutin et al., 2020), performance-based scores are not identical to clinical
diagnoses of cognitive impairment (Crimmins et al., 2011). Future research would benefit
from incorporating clinical diagnostic tools to examine the link with loneliness. Second, the
measure for loneliness is based on self-report and excludes participants whose cognition
was assessed through proxy. Self-report is a valid method of assessment, but it would be
useful to also gather informant-ratings. In addition, only participants who were healthy
enough to participate completed the self-completion questionnaire. Future research could
use informant-ratings of loneliness and include individuals with more advanced stages of
dementia.

In conclusion, this study showed that cognitive impairment is associated with loneliness
among older adults. Those with mild cognitive impairment and dementia experienced
heightened emotional and social loneliness, but cognitive impairment status did not
contribute to the worsening of loneliness. The results highlight the importance of examining
cognitive functioning in the etiology of loneliness in older adulthood, and that the older
adult’s cognitive function should be considered when designing interventions for loneliness.
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