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Abstract

Objectives: To establish whether positive affect (PA) is uniquely associated with loneliness and
other social functioning variables beyond negative affect (NA) among older adults.

Methods: Four hundred and twenty-eight participants (aged 60+ years old, 82% White, and 48%
female) were recruited using random digit-dialing and completed scales for loneliness (UCLA
Loneliness Scale), companionship (PROMIS scale), satisfaction with discretionary social activities
(PROMIS scale), PA (Center for Epidemiologic Studies [CES] Happiness Scale), and NA (CES-
Depression scale and Brief Symptom Inventory-Anxiety Subscale).

Results: Multiple linear regression models found PA to be a significant predictor of lower
loneliness where the effect of PA on loneliness is dependent on the level of NA; a large effect size
at the mean level of NA, which becomes attenuated when NA increases. Although the direction of
effect of PA on loneliness will change for NA > 5.10, which is 5 standard deviations away from

0, based on the model estimates, the percent of subjects with this large NA levels is practically
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0. Thus, higher PA is associated with lower loneliness, however this effect is attenuated for larger
NA. Similarly, multiple linear regression models found that companionship was associated with
PA and NA where the effect of PA is dependent on the level of NA; a medium effect size at the
mean level of NA, which becomes attenuated when NA increases. As in the case of loneliness,

the direction of effect of PA on companionship will change for NA > 3.52, which is 3.5 standard
deviation away from 0, based on the model estimates, but the percent of subjects with this large
NA levels is practically 0. Thus, higher PA is associated with increased companionship, and this
effect is attenuated with greater NA. Satisfaction with social activities was associated with PA only
(medium effect size).

Conclusions: Results suggest PA appears to be uniquely associated with social functioning
among older adults. These findings support the potential for treatments that target PA to decrease
loneliness among older adults, or vice versa.

Keywords
negative affect; positive affect; aging; loneliness; social functioning; social support

Objectives

Loneliness is highly prevalent among older adults who are at greater risk for negative
cognitive, psychological, and physical health consequences from loneliness, including early
mortality (1-5). Older adults may be coping with medical illnesses while concurrently
experiencing diminishing social networks (6), and social role and identity changes (7).
Loneliness has a particularly detrimental impact on mental health in comparison with other
functional and physical health variables (8). Identifying factors associated with increased
loneliness in older adults may point to modifiable targets that could improve overall health
and well-being.

Positive affect (PA; e.g., interest, contentment, joy) facilitates positive social connections
(9-12), by guiding people toward making attachments and enhancing responsiveness to
rewarding social situations (10,13-16). Older adults who spend more time with friends
appear to experience greater PA over time (17) and in comparison with those in unhappy
marriages, older adults who are happily married report experiencing more PA (18). In
contrast, among the “oldest old” (such as those is their 80s and above), time spent alone has
been associated with lower momentary ratings of PA (19).

Family interactions, more frequent contact with friends, and social network quality have
been associated with greater PA for older adults (1,20,21). Greater PA has also been
associated with lower perception of social losses (22) and greater perception of more
satisfying relationships (23). Similarly, PA and/or happiness were found to be associated
with loneliness in three studies involving older adults (1,23,24). Several PA-focused
interventions have reported improvements in depressive symptoms (25,26), perceived stress
(27,28), and resilience (29,30). Few studies, however, have examined the association
between PA and loneliness independent of negative affect (NA) for older adults, nor have
they examined the interaction of PA and NA in relation to loneliness. To this end, our
primary aim was to establish whether PA is uniquely associated with loneliness beyond NA,
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which itself is an established correlate of loneliness for older adults (7,31). Secondarily,
we aimed to examine the association between PA and complementary aspects of social
functioning: companionship and satisfaction with social activities. We also explored the
interaction between PA and NA in predicting loneliness, companionship, and satisfaction
with social activities given evidence suggesting that especially high levels of NA may
attenuate the PA-connectedness link (32).

The study participants (428 older adults, aged 60+ years old) were recruited from the
UCSD Successful AGing Evaluation (SAGE) study across the adult lifespan, which has
been described previously (33,34). List-assisted random digit dialing was used to recruit
participants from San Diego County between July 2012 and February 2020 who met the
following inclusion criteria: 1) living in the community, 2) aged 21-100+ years, 3) provision
of written informed consent to participate in the study, 3) fluency in English, 4) telephone
line at home, 5) physical and mental abilities to complete the study assessments, and 6)
no known diagnosis of dementia. Exclusion criteria were: 1) residing in nursing homes

or requiring daily nursing care, and 2) having a terminal illness. All participants provided
written informed consent. The study protocol was approved by the UC San Diego Human
Research Protections Program (HRPP).

Assessments included a 25-minute initial screening phone interview with trained research
staff members as well as a survey that was mailed or completed online. Sociodemographic
data included age, sex, education level, race/ethnicity, marital status, living situation, and
income. All the scales presented below were self-administered.

Positive Affect

PA was assessed using the 4-item Center for Epidemiologic Studies (CES) Happiness scale
(35), with scores ranging from 0-12 (higher values indicating greater PA) and high internal
consistency (.92-.98) (36). PA scores were normalized (M= 0 and SD = 1) for the linear
models.

Negative Affect

NA was assessed using the 8 negatively valenced items from the 10-item CES Depression
Scale (CES-D) (37,38), and the 6-item Brief Symptom Inventory—Anxiety Subscale (BSIA)
(39). For the CES-D, scores ranged from 0 to 24, with higher scores indicated greater
depression. Prior studies reported a high Cronbach’s a. (.85 - .90) for the negative CES-D
items (40,41). For the BSIA, scores ranged from 0 to 24, with higher score indicating

greater anxiety. The BSIA has been shown to have high internal consistency in older adults
(Cronbach’s a =.81) (42).The CES-D and BSIA scores were normalized (M= 0and SD=1)
and averaged to create a composite score of NA.
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Loneliness and Social Functioning Measures

The 20-item UCLA Loneliness Scale (Version 3; UCLA-3) is a commonly used assessment
of loneliness, with strong test-retest reliability as well as high internal consistency and
validity (Cronbach’s a of .89 to .94). Participants rate the frequency of experiences (e.g.,
“How often do you feel left out?””) on a 4-point scale (ranging from “never” to “often”).
Cut-offs for loneliness severity on the UCLA-3 scale were adapted from Cacioppo and
Patrick (4,43,44).

The 6-item PROMIS Companionship scale assessed perceived availability of someone to
engage in social activities (Cronbach’s a =.95) (45). The 7-item PROMIS Satisfaction

with Participation in Discretionary Social Activities scale measured contentment with leisure
interests and relationships with friends (Cronbach’s a > .88) (45,46).

Statistical Analyses

Results

Sociodemographic factors were examined in the study sample. PA and NA were
standardized. We conducted three multiple linear regression models to examine the
relationship of PA, NA, and a PA x NA interaction with the following outcomes: loneliness,
companionship, and satisfaction with discretionary social activities. Models also included
age, sex, marital status, education, and race/ethnicity. In the presence of a significant PA

x NA interaction, effects of PA (NA) on the outcome depend on the level of NA (PA). To
illustrate the nature of interaction, simple slopes analyses were conducted. When the PA x
NA interaction was non-significant, we removed this from the model and presented the main
effects.

We present effect sizes and p-values for all of these statistical tests. Effect sizes were
categorized for multiple regression: n2 = 0.02 indicates a small effect; n2 = 0.13 indicates
a medium effect; n2 = 0.26 indicates a large effect (47).Statistical significance was defined
as alpha = 0.05 (two-tailed). Variance Inflation Factors (VIFs) were used to assess for
multi-collinearity. VIF values were under 2.5 for all the independent variables for all three
regression models, indicating that multicollinearity is not a major issue. All analyses were
completed in SPSS Version 28 (48).

The study sample was 48% women and primarily White (82%), married/partnered (56%),
and with some college-level education (87%). Within this sample, 124 older adults (29%)
had high loneliness scores (UCLA-3 scores = 40). Mean CES Happiness scores were 9.96
(SD = 2.63); mean CES-D (depression) and mean BSIA (anxiety) scores were 3.48 (SD =
3.59) and 1.42 (SD = 2.53), respectively. Mean loneliness, companionship, and satisfaction
with discretionary activities scores were 35.1 (SD = 9.6), 51.8 (SD = 8.1), and 54.1 (SD =
7.9), respectively.

In the first linear regression model, we found significant main effects of PA and NA and

a significant interaction between the two, while controlling for age, gender, and loneliness-

relevant demographic factors (marital status, education, race/ethnicity (Table 1). Because of
the significant interaction with NA, the relationship of PA with loneliness would depend on
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levels of NA (Supplemental Figure 1A) such that the relationship between PA and loneliness
becomes attenuated with larger NA. Although the direction of effect of PA on loneliness
will change for NA > 5.10, which is 5 standard deviation away from 0, based on the

model estimates, the percent of subjects with this large NA levels was practically 0. Thus,

as expected NA was significantly associated with higher loneliness, albeit with attenuated
effect for larger N.

Similarly, there was a significant PA x NA interaction for the linear regression model
predicting companionship (Table 1, Supplemental Figure 1B). As in the case of the
loneliness outcome, the effect of PA on companionship also depends on the level of NA and
becomes attenuated with larger NA. As in the case of loneliness, the direction of effect of
PA on companionship will also change for NA > 3.52, which is 3.5 standard deviation away
from 0, based on the model estimates, but the percent of subjects with this large NA levels
is again practically 0. Thus, higher PA is associated with increased companionship, and this
effect is attenuated for greater NA. The PA x NA interaction for the linear regression model
predicting satisfaction with social activities was not significant, and the trimmed model with
only main effects found PA to be significantly associated with higher satisfaction with social
activities (Table 1).

Conclusions

We found PA to be significantly predictive of social functioning variables of loneliness,
companionship, and satisfaction with social activities with medium to large effects and
independent of NA. Nearly a third of the sample endorsed high loneliness scores and as
expected, NA predicted worse loneliness and lower companionship scores when controlling
for relevant demographic characteristics. Interestingly, the interaction of PA and NA was
significantly predictive of loneliness and companionship, indicating that the PA-loneliness
link was attenuated at high levels of NA. A previous investigation among younger
individuals found a PA x NA interaction such that those higher in NA evidenced a
diminished association between PA and social connectedness over the course of a social
affiliation task (32), and PA targeted intervention (49); thus it may be beneficial to replicate
these findings in a subsequent or larger sample of older adults. Overall, PA appears

to be uniquely associated with social functioning among this group, though additional

and longitudinal research is needed to establish the causal association between PA and
loneliness for older adults. Given that PA likely facilitates greater social connectedness
(9-12), diminished PA may represent a candidate mechanism in increasing vulnerability to
loneliness. Theoretically speaking, PA-targeted interventions may therefore improve social
connectedness and reduce loneliness for older adults. Conversely, reducing loneliness may
also improve PA.

Some existing interventions focusing on savoring, gratitude, and participation in meaningful
activities have demonstrated beneficial effects for older adults (25-30; 50-53), however
most of these focused on outcomes pertaining to NA, such as depression and stress. Only

a few trials have led to improvements in PA and aspects of social functioning such as
loneliness (54-57); however, these studies did not specifically target PA to improve social
functioning and its mechanistic role remains unclear. In general, literature reviews note the
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poor quality of existing interventions for loneliness as many trials reported small sample
sizes and/or lacked a theoretical basis, control condition, validated assessment tools, and did
not specify the mechanism of action targeted by their intervention (58-62). The development
and rigorous evaluation of PA-focused interventions to reduce loneliness is critical given the
detrimental impact of loneliness on older adults” wellbeing.

Strengths of this study involve the inclusion of an older adult population, random digit-
dialing to recruit participants, and specific examination of the association between PA and
loneliness, the PA x NA interaction, and other social functioning variables. Further, we
used several well-validated measures of social functioning and controlled for important
demographic characteristics. Analyses were done cross-sectionally, thus we cannot draw
causal conclusions as to the relationship between PA and loneliness. There may also

be a bidirectional association between these variables such that PA could lead to less
loneliness and/or that reductions in loneliness could lead to greater PA, as was observed
in a prior Positive Activity Intervention trial implemented among younger adults (49).
Additional limitations include that data were collected via self-report measures from a
well-educated and predominantly Caucasian sample. These limitations notwithstanding, our
findings support the unique association between PA and loneliness for older adults.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Linear regression models predicting the following outcomes: (A) loneliness, (B) Companionship, and (C)
Satisfaction with Discretionary Social Activities.

Loneliness (UCLA scale)

A Adjusted R =.328
B SE F df p np2

Age -0.04 0.04 0.94 1 0.33 0.003
Sex (female)a -0.13 1.02 0.02 1 0.90 <0.001
Marital Status (married)b 214 104 4.2 1 0.04 0.01
Education® 1.66 1 0.19 0.01

High School and Below 2.73 1.52 0.07 0.01

Some College to Bachelor’s 0.62 1.01 0.54 0.001
Race (Caucasian)d 1.18 111 113 1 0.29 0.004
Positive Affect (Z-score) -4.13 0.53 60.78 1 <0.001 0.16
Negative Affect (Z-score) 2.60 0.64 16.55 1 <0.001 0.05
Positive Affect x Negative Affect 0.81 0.32 6.55 1 0.01 0.02
B. Companionship (PROMIS)

Adjusted R% =.398
B SE F df p np2

Age 0.01 0.04 0.11 1 0.73 <0.001
Sex (female)a 0.20 0.83 0.06 1 0.81 <0.001
Marital Status (married)b 8.35 0.84 97.80 1 <0.001 0.24
Education® 114 1 0.32 0.01

High School and Below -0.97 1.23 0.43 0.002

Some College to Bachelor’s 0.63 0.82 0.44 0.002
Race (Caucasian)d -0.60 0.90 0.44 1 0.51 0.001
Positive Affect (Z-score) 2.43 0.43 32.10 1 <0.001 0.09
Negative Affect (Z-score) -1.38 0.52 7.06 1 0.008 0.02
Positive Affect x Negative Affect  —0.69 0.26 7.36 1 0.007 0.02

C. Satisfaction with Discretionary Social Activities (PROMIS)
Adjusted R% =.356
B SE F df p np2
Age -0.15 0.07 4.89 1 0.03 0.07
Sex (female)a -0.90 2.04 0.20 1 0.66 0.003
Marital Status (married)b -0.13 2.02 0.004 1 0.95 <0.001
Education® 0.89 1 0.42 0.03
High School and Below -2.17 2.37 0.36 0.01
Some College to Bachelor’s 0.59 1.79 0.74 0.002
Race (Caucasian)d 0.78 1.97 0.16 1 0.69 0.002
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Positive Affect (Z-score) 3.67 0.92 15.53 1 <0.001 0.19
Negative Affect (Z-score) -0.78 0.92 0.72 1 0.40 0.01

a
compared to male

b .
compared to not married

c
compared to post-graduate degree

ad .
compared to not Caucasian
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