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Introduction: Loneliness is a common and clinically significant concern among
older adults with cancer (OACs; age >70), who often experience heightened
psychological distress compounded by aging-related challenges. The current
study sought to identify the nature and magnitude of the relationships between
loneliness and other psychosocial variables.

Methods: Data were drawn from the baseline assessment of an ongoing
randomized controlled trial of psychotherapy for distressed OACs. Loneliness
was assessed using the PROMIS Social Isolation measure. Depressive symptoms
were measured using the Hospital Anxiety and Depression Scale—Depression
subscale and the Center for Epidemiologic Studies Depression Scale.
Psychosocial factors included attitudes toward aging, demoralization, and
anxiety. Fully adjusted regression models were conducted to examine the
independent associations of loneliness and psychosocial factors with
depressive symptoms while accounting for demographic covariates.

Results: Among 258 participants, social isolation was positively associated with
depressive symptoms at the bivariate level (CES-D: r =.694; p <.001; HADS-D:
r =.629, p <.001). In fully adjusted models, social isolation (p <.001), anxiety (p =
0.015), and demoralization (p = 0.001) were independently associated with
depressive symptoms.

Discussion: Findings suggest that loneliness is independently associated with
depressive symptoms among distressed OACs, even when accounting for other
psychosocial variables and demographic characteristics. Anxiety and
demoralization showed stronger and more consistent associations with
depressive symptoms than attitudes toward aging. Although causal direction
cannot be inferred from cross-sectional data, results highlight potential
psychosocial targets for intervention and underscore the need for longitudinal
research to clarify the dynamic relationships among loneliness, psychosocial
factors, and depression in OACs.
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1 Introduction

In the United States, there are an estimated 18.6 million cancer
survivors, with predictions reaching above 26 million by the year
2040 (Wijnhoven et al., 2014; Tonorezos et al., 2024). Approximately
two-thirds of all cancer survivors are 65 and older, and this number
is expected to rise given the increasing population of older adults,
advanced technology and earlier detection of cancer, and more
effective, life-prolonging treatments (Kent et al., 2021). Although
these developments reflect major progress in oncology practice and
research, fewer funded studies that focus on survivorship care for
older adults (Rowland et al.,, 2019), and even fewer have explored
how aging-related stressors intersect with the psychosocial
challenges of cancer survivorship (Leach et al., 2016).

Loneliness, defined as the subjective negative experience of
inadequate or insufficient social connection, is an important
psychosocial factor associated with adverse health outcomes
(Hawkley and Cacioppo, 2010). In a recent 2023 report, the U.S.
Surgeon General declared loneliness and social isolation as profound
public health threats (U.S. Public Health Service, 2023), increasing
the risk of all-cause mortality by 25% and 29%, respectively (Holt-
Lunstad et al., 2015). An estimated 35.9% of adult cancer survivors
report persistent loneliness and rates may be even higher among
those coping with cancer due to treatment-related isolation, reduced
mobility, changes in social support networks, and aging-related
stressors (Wheldon et al., 2025). Moreover, loneliness in later life
has been linked to poorer physical health, cognitive decline,
functional ~ impairment, and increased mortality risk,
underscoring its significance as a public health issue (Lyu et al,
2024). It is a particularly salient concern within the context of
geriatric oncology survivorship.

Depression is also common among individuals with cancer, with
older adults

multimorbidity, functional limitations, and existential concerns

experiencing unique risk factors related to
(Weinberger et al., 2011). In fact, depressive symptoms in older
adult cancer survivors (OACs) are associated with diminished
quality of life, poorer treatment adherence, increased healthcare
utilization, and elevated mortality (Mausbach and Irwin, 2017).
Although loneliness consistently remains the most robust
predictor of depression across the lifespan (Lee et al., 2021), the
psychosocial correlates of this construct and how it co-occurs with
depression in OACs remain insufficiently understood.

Recent research suggests that several psychosocial processes may
help explain the relationship between loneliness and depression. For
example, negative attitudes toward aging, such as internalized ageism
or loss or purpose, have been associated with poorer psychosocial
outcomes and may amplify the psychological impact of loneliness
(Ribeiro-Goncalves et al., 2023). Within the context of psychosocial
oncology, demoralization, a state of hopelessness and loss of meaning,
purpose, or courage, and anxiety have been independently associated
with both loneliness and depression and may further compound
emotional distress in OACs (Mehnert et al.,, 2011; Arvanitou et al.,
2023; Pilleron et al., 2023). However, few studies have examined these
psychosocial factors simultaneously within a single multivariable
framework in OAGCs, limiting the ability to determine independent
contributions when considered together.

To address this research gap, the present study examined
associations loneliness, depressive

among symptoms, and
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multiple psychosocial factors (e.g., anxiety, demoralization, and
attitudes toward aging) within a single multivariable framework
in a clinically distressed sample of OACs. Rather than testing specific
causal pathways, this approach allows for the identification of
psychosocial factors that are independently associated with
depressive symptoms after accounting for demographic
characteristics and interrelated psychosocial variables. In
addition, this study extends the literature by using the PROMIS
Social Isolation scale as validated measure of perceived social
which contemporary

conceptualizations of loneliness.

isolation, and aligns closely with

The aims of this study are to: (1) examine associations between
key demographic and clinical factors and psychosocial variables; (2)
evaluate bivariate relationships among loneliness, depressive
symptoms, and psychosocial factors; (3) determine whether
loneliness is independently associated with depressive symptoms
in multivariable models adjusting for demographic and psychosocial
covariates; and (4) examine the relative magnitude of associations
between psychosocial variables and loneliness and depressive
symptoms within adjusted regression models.

2 Materials and methods

2.1 Study design

This study is a secondary analysis of baseline survey data from
the Cancer and Aging: Reflections for Elders (CARE) study, a large
randomized controlled trial recruiting participants across the
United States. The CARE intervention is a 9-session geriatric-
specific psychotherapy for older adults with cancer and is being
compared with Social Work and Supportive Counseling (SWSC).
The present analyses are based solely on baseline data and are
independent of the trial’s intervention outcomes. This study has
been approved by the Memorial Sloan Kettering Cancer Center’s
(MSKCC) Institutional Review Board (20-191). All participants
provided informed consent prior to participation in study
procedures.

2.2 Study participants

Participants were screened for eligibility prior to enrollment by
trained research staff. Screening included verification of inclusion
and exclusion criteria and assessment of capacity to provide
informed consent. Individuals who did not meet eligibility
criteria or who were unable to provide informed consent were
not enrolled in the study. Eligible participants were then invited
to provide informed consent prior to any study procedures.
Following consent, participants were enrolled in the parent trial
and completed baseline assessments.

Eligible participants met the following inclusion criteria: 1)
70 years or older, 2) a diagnosis of cancer, 3) receiving active
treatment, received active treatment in the past 6 months, or
currently on active surveillance with follow-ups at least every
6 months, 4) fluent in English, 5) a Hospital Anxiety and
Depression Scale (HADS) of 6 or greater on HADS-D or 6 or
greater on HADS-A or a score of 4 or greater on the Distress
Thermometer, 6) a score of 60 or greater on the Karnofsky
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Performance Rating Scale (KPRS), 7) a score of 11 or lower on the
Blessed Orientation-Memory-Concentration Scale (BOMC), and 8)
provided complete data on outcome variables. Participants were
excluded from the study if they were: 1) currently taking
antidepressant medication for less than 3 months, 2) currently
receiving hospice care, 3) unable to provide informed consent
and complete study sessions/assessment, or 4) had current
untreated major psychotic disorder.

The sample size for the present study was determined by the
recruitment and enrollment targets of the parent randomized
controlled trial. As this manuscript represents a secondary
analysis of baseline data, no separate a priori sample size
calculation was conducted for the present analyses.

2.3 Data collection procedure

Participants were recruited using a consecutive sampling
approach as part of an ongoing randomized controlled trial.
Three main recruitment strategies were employed: 1) direct
patient recruitment at MSKCC via letters, emails, and phone call
follow-ups; 2) local Cancer Support Community (CSC) and Gilda’s
Club (GC) outreach via flyers and emails, radio announcements, and
newspaper ads; and 3) national recruitment through the CSC
National Headquarters (CSC HQ) Nationwide Online Digital
Community via social media posts, online newsletters, and email
blasts. The Clinical Research Coordinator (CRC) contacted
interested participants to verify eligibility and all eligible
individuals who met inclusion criteria during the recruitment
period were approached for participation.

2.4 Measures

Demographic and clinical characteristics. ~ Participant
characteristics including age at enrollment, race, ethnicity,
gender, relationship status, educational attainment, disease type
(i.e., solid tumor vs. non-tumor), and primary cancer site were
collected via baseline surveys at the time of study enrollment. For the
purposes of this analysis, race, relationship status, and education
were dichotomized as follows: race (0 = White, 1 = non-White),
relationship status (0 = unpartnered, 1 = married/partnered), and
education (0 = college or more, 1 = less than college).

Loneliness. Loneliness was measured using the Patient-Reported
Outcomes Measurement Information System (PROMIS) Social
Isolation-Short Form 8a. This is an 8-item questionnaire that
assesses the perception of the degree of isolation and perceptions
of being avoided, excluded, detached, or disconnected from others
on a scale from 1 (“Never”) to 5 (“Always”). This scale has good
reliability (Cronbach’s alpha = 0.86) (Kittel et al., 2024) and has been
used to assess loneliness in cancer survivors (Clifton et al., 2022).

Attitudes toward Aging. Attitudes toward aging were assessed
using the Attitudes to Aging Questionnaire (AAQ), a 24-item
measure consisting of a three-factor model to encompass
psychological growth, psychosocial loss, and physical change
(Laidlaw et al., 2007). For this study, we utilized the 8-item
psychological growth subscale, focusing on themes such as
wisdom, coping, acceptance, positive appraisal, and personal
growth. Each item is scored on a 5-point Likert scale (1-5),
yielding a range of 8-40.
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TABLE 1 Patient characteristics (n = 258).

Variable n (%)

Age, mean (SD) 74.6 (4.17)
Gender, %

Female 198 (76.8)

Male 60 (23.2)
Race, %

White 227 (88.0)

People of color (POC) 31 (12.0)
Ethnicity, %

Hispanic 8 (3.10)

Non-Hispanic 250 (96.9)
Relationship status, %

Partnered 145 (56.0)

Unpartnered 113 (44.0)
Educational attainment, %

College or more 197 (76.4)

Less than college 61 (23.6)
Disease site, %

Solid tumor 191 (74.1)
Non-solid tumor 67 (25.9)
Loneliness, Mean (SD) 12.1 (5.19)
Attitudes toward aging, Mean (SD) 30.9 (4.72)
Demoralization, Mean (SD) 353 (11.7)
Anxiety, Mean (SD) 18.7 (6.33)

Depressive symptoms, Mean (SD)
CES-D 18.8 (10.1)
HADS-D 6.71 (3.59)

(DS)
loss of

Demoralization. The 24-item Demoralization Scale
measures existential distress across five dimensions:
meaning and purpose, dysphoria, disheartenment helplessness,
and a sense of failure (Kissane et al., 2004). Items are rated on a
5-point Likert scale ranging from 0 (“Never”) to 4 (“All the time”). A
total score is obtained by summing up the single scale scores. The DS
has been widely utilized in the psychosocial oncology literature and
has good internal consistency and reliability (Kissane et al., 2004;
Mehnert et al., 2011).

Anxiety. Anxiety was measured using the Patient-Reported
Outcomes Measurement Information System (PROMIS) Anxiety
Short Form 8a. The items assess fear, anxious misery, hyperarousal,
and somatic symptoms related to arousal. Items are rated on a 5-
point Likert scale ranging from 1 (“Not at all”) to 5 (“Very much”).
The PROMIS-Anxiety scale has been widely used in cancer
populations and has good internal consistency with a Cronbach’s
alpha of greater than 0.89 (RecKlitis et al., 2021; Crane et al., 2019).

Depressive symptoms. The Hospital Anxiety and Depression
Scale (HADS) consists of one subscale to identify and quantify
depression (HADS-D) in physically ill patients (Zigmond and
Snaith, 1983). The HADS-D subscale consists of 7 items and is
on a four-point Likert scale (range 0-3) and the score is the sum of
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TABLE 2 Correlations and group mean (SD) by demographic characteristic.

10.3389/fragi.2026.1821466

Characteristic Loneliness Attitudes toward aging Demoralization Anxiety CES-D HADS-D
Age, corr -0.145* 0.100 -0.125% ~0.066* -0.142* -0.135*
Gender,

Female 12.8 (5.19) *** 30.7 (4.80) 365 (114 19.3 (6.40)** 19.6 (10.0)* 7.06 (3.69)**

Male 9.73 (4.48) 316 (4.41) 31.4 (11.8) 16.8 (5.72) 16.0 (9.90) 5.55 (2.98)
Race,

White 12.1 (5.15) 30.7 (4.67)* 35.6 (11.6) 18.7 (6.07) 18.4 (9.62) 657 (3.51)

POC 12.1 (5.59) 32.5 (4.87) 33.1 (12.5) 18.5 (8.09) 21.1 (12.9) 7.71 (4.05)
Ethnicity,

Hispanic 113 (4.83) 33.5 (4.66) 34.0 (10.7) 19.6 (6.05) 17.9 (11.4) 5.13 (3.80)

Non-Hispanic 12.1 (5.21) 30.8 (4.71) 35.4 (11.8) 13.7 (6.35) 18.8 (10.1) 6.76 (3.58)
Relationship status,

Partnered 10.6 (4.79)*+ 31.2 (4.40) 33.6 (10.8)"* 185 (6.57) 17.6 (9.75)* 627 (3.55)*

Unpartnered 14.0 (5.08) 30.5 (5.10) 37.6 (12.4) 19.0 (6.03) 202 (10.3) 7.26 (3.58)
Education,

College or more 12.3 (5.10) 30.8 (4.74) 36.0 (11.5) 18.9 (6.17) 19.0 (9.94) 6.96 (3.57)

Less than college 11.3 (5.47) 31.2 (4.72) 33.0 (12.1) 17.9 (6.82) 17.8 (10.6) 5.83 (3.57)
Disease site,

Solid tumor 12.0 (5.28) 30.8 (4.87) 34.6 (11.3) 18.6 (6.37) 18.6 (9.93) 6.63 (3.64)

Non-solid tumor 12.2 (4.96) 31.3 (4.30) 37.3 (12.5) 19.0 (6.23) 19.2 (10.6) 6.91 (3.46)

*p < 0.05, **p < 0.01, **p < 0.001 indicate statistically significant differences between groups. For age, Pearson correlations are calculated for each outcome. For dichotomous outcomes,

independent samples t-tests are used with means for each group reported.

the respective seven items, ranging from 0 to 21. This scale has good
reliability (Cronbach’s alpha = 0.86 for depression) (Montazeri et al.,
2003) and has been widely used to assess anxiety and depression in
cancer survivors (Hartung et al., 2017). Depressive symptoms were
also measured using the 20-item Center for Epidemiologic Studies
Depression (CES-D) Scale, with each item scored on a four-point
Likert scale from 0 (rarely/none of the time) to 3 (most/all of the
time) with a range of 0-60 points (Hann et al., 1999). Participants
rated the frequency with which they had been bothered by
depressive symptoms over the past week. The CES-D has good
internal consistency, with Cronbach’s alpha between 0.79 and 0.92
(Wijnhoven et al., 2014).

2.5 Statistical analysis

Descriptive statistics were computed to characterize the sample
and loneliness, attitudes toward aging, demoralization, anxiety, and
depressive symptom outcomes. The primary outcomes for the
analysis were the depression measures: CES-D and HADS-D.
Preliminary analyses were conducted to identify demographic
covariates for inclusion in the multivariable models.
Demographic variables (Table 1) were examined in relation to
depressive symptoms using appropriate bivariate analyses.
Variables significantly associated with at least one depressive
symptom outcome (p < 0.05) were retained as covariates for
modeling analyses (Table 2). Accordingly, age, gender, race, and
relationship status were included as covariates in the fully adjusted
models, whereas education and disease site were not retained due to

a lack of significant bivariate relationship with either depressive
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outcome. Age was analyzed using Pearson correlation and
dichotomized demographic and clinical variables using a series of
independent t-tests. Analyses were conducted using pairwise
deletion, such that all available data were used for each statistical
test. Pearson correlations were computed to examine bivariate
Multiple
regression analyses were then conducted to examine whether

associations among psychosocial factors. linear
loneliness was uniquely associated with depressive symptoms
after controlling for covariates and other psychosocial factors,
with separate models estimated for each depression outcome.
Standardized regression coefficients (B) were used to compare
relative strength among predictors. Assumptions underlying
Pearson correlations, independent samples t-tests, and multiple
linear regression analyses were evaluated prior to hypothesis
testing. These included assessment of normality and linearity for
continuous variables, as well as homogeneity of variance for group
comparisons. Multicollinearity was assessed using variance inflation
factors (VIF), with VIF values >5 considered indicative of potential
multicollinearity. All assumptions were determined to be acceptable
for the analyses performed. All analyses were conducted using IBM

SPSS Statistics (version 31).

3 Results
3.1 Demographics

Descriptive  statistics for  demographic and clinical

characteristics are presented in Table 1. Participants had a
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TABLE 3 Bivariate correlations among study variables.

10.3389/fragi.2026.1821466

Study variable and measure 1 2 3 4 5 6

1. Loneliness: PROMIS social isolation short form 8a —-0.36** 0.76*** 0.49%+* 0.69*** 0.63%**
2. Attitudes towards aging: Attitudes to aging (psychological growth subscale) —0.417* —0.257* —0.40%* —0.36"*
3. Demoralization: Demoralization scale 0.59%+* 0.73%%* 0.63%+*
4. Anxiety: PROMIS anxiety short form 8a 0.66*** 0.48***
5. Depression: CES-D score 0.78*
6. Depression: HADS-D score

*** indicates p < 0.001 (2-tailed).

median age of 74 years. The sample was predominantly female
(76.8%), white (88.0%), and non-Hispanic (96.9%). Slightly over half
of the participants were partnered (i.e., married or in a domestic
partnership; 56.0%).

Descriptive statistics for primary study variables are presented in
Table 1. The mean PROMIS Social Isolation raw score was 12.1
(SD = 5.19). The mean score on the CES-D was 18.8 (SD =10.1) and
6.71 (SD = 3.59) on the HADS-D. Notably, the mean scores for both
CES-D and HADS-D fell above the optimal cutoff scores
(=215 and =6 respectively) for detecting Major Depressive
Disorder (MDD) in older adults with cancer, consistent with the
2016).
Demoralization scores were elevated relative to established

distressed nature of the sample (Saracino et al.,
clinical cutoffs, with a mean Demoralization Scale score of 35.3
(SD = 11.7) (Kissane et al., 2004). The mean PROMIS Anxiety raw
score was 18.7 (SD = 6.33). Attitudes toward aging reflected
(M = 309, SD = 472).

Distributions of variables were approximately normal, with no

generally positive perceptions

substantial skewness observed.
3.2 Bivariate analyses

The results of the bivariate analyses for demographic and clinical
characteristics are included in Table 2. Age was significantly
associated with depressive symptoms, such that older age was
associated with lower levels of depressive symptoms for both
CEDS-D (r = -0.142, p = 0.022) and HADS-D (r = -0.135, p =
0.030). Gender, race (collapsed), and relationship status (collapsed)
were significantly associated with at least one factor or outcome
variable. Other categorical variables were not significantly associated
with these variables.

Bivariate relationships among loneliness, depressive
symptoms, and various psychosocial mediators are given in
Table 3. Loneliness was positively correlated with CES-D (r =
0.694, p < 0.001) and HADS-D (r = 0.629, p < 0.001) scores, as
well as with demoralization (r = 0.745, p < 0.001) and anxiety (r =
0.492, p < 0.001). Loneliness was negatively correlated with
attitudes toward aging (r = -0.362, p < 0.001), such that
loneliness was associated with more negative attitudes
towards aging. Each psychosocial factor was significantly
associated with depressive symptoms on both the HADS-D
and CES-D, with demoralization and anxiety demonstrating

the strongest associations with CES-D scores.

Frontiers in Aging

3.3 Regression analyses

Loneliness was uniquely associated with depressive symptoms as
measured by CES-D (B = 0.592, SE = 0.075, t = 10.223, p < 0.001) and
HADS-D (B = 0.649, SE = 0.037, t = 12.138, p < 0.001). Loneliness
accounted for an additional AR* = 0.293 of variance in CES-D scores
and AR®> = 0.352 of variance in HADS-D scores beyond the
covariates.

For depressive symptoms as measured by CES-D, the fully
adjusted model accounted for 66.2% of the variance in depressive
symptoms. Loneliness was independently associated with depressive
symptoms (B = 0.292, p < 0.001), as was anxiety (B = 0.333, p <
0.001), demoralization (P = 0.286, p < 0.001), and attitudes toward
aging (p = —0.087, p = 0.032), controlling for age, gender, and
relationship status (Table 4).

In the fully adjusted model predicting HADS-D scores, the
overall model was significant, F (7, 250) = 31.66, p < 0.001,
accounting for 47.0% of the variance in depressive symptoms
(adjusted R* = 0.455). Loneliness was independently associated
with HADS-D scores ( = 0.342, p < 0.001). Anxiety (p = 0.141,
p = 0.015) and demoralization (B = 0.245, p = 0.001) also
demonstrated  independent  associations with  depressive
symptoms, controlling for age, gender, and relationship status.
-0.090, p = 0.076) was not

independently associated with depressive symptoms

Attitudes toward aging (B =
upon
inclusion of the other variables (Table 4).

4 Discussion

The present study examined associations among loneliness,
other key psychosocial variables, and depressive symptoms in a
large, distressed sample of older adults with cancer (OACs). Using
both bivariate and fully adjusted multivariable analyses, findings
indicate that loneliness is strongly associated with depressive
symptoms that this
accounting for demographic characteristics and key psychosocial

and association persists even when
factors. Anxiety and demoralization emerged as particularly salient
correlates of depressive symptoms, whereas attitudes toward aging
were less consistently associated once other variables were
considered simultaneously. Overall, these findings underscore the
complexity of emotional distress in OACs and support the

development of multicomponent interventions that address
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TABLE 4 Adjusted models of depressive symptom outcomes.

Variable CES-D (n = 258)

b

10.3389/fragi.2026.1821466

HADS-D (n = 258)

b

The model adjusted for age, gender, race, and relationship status.

loneliness alongside existential distress, anxiety, and maladaptive
attitudes toward aging and may be relevant to depressive symptom
burden in OACs.

Loneliness was positively associated with depressive symptoms at
the bivariate level across both depression measures. This finding
reinforces the conceptualization of loneliness as a central
component of emotional distress in later life, particularly among
populations facing cancer- and age-related challenges such as
physical decline, role loss, treatment-related changes and other
shifts in support networks (Wheldon et al, 2025).

Importantly, loneliness remained independently associated with

social

depressive symptoms in fully adjusted models that included anxiety,
demoralization, attitudes toward aging, and demographic covariates,
suggesting that loneliness captures a distinct aspect of psychological
distress not fully explained by related affective constructs. Future
longitudinal research should elucidate the temporal relationships
between loneliness and depression among OACs. The relationship
is likely bidirectional, with loneliness and depressive symptoms
potentially co-occurring and being mutually associated.

Anxiety and demoralization demonstrated strong and
independent associations with depressive symptoms in fully
adjusted models, highlighting their clinical relevance in this
population. Anxiety is characterized by heightened uncertainty
and fear, and is associated with greater depressive symptoms,
particularly in the context of cancer-related uncertainty and
aging. Among OACs, loneliness may be a marker for heightened
anxiety related to health outcomes, amplify fears related to disease
progression, functional decline, or dependency, increasing
emotional distress and vulnerability to depression. Furthermore,
anxiety may be associated with reduced engagement in social or
health-promoting behaviors, and may co-occur with a cycle of
increasedloneliness and low mood. As such, interventions that
incorporate anxiety management strategies, such as cognitive-
behavioral techniques, mindfulness-based stress reduction, or
skills for tolerating uncertainty and enhancing coping, may help
reduce depressive symptom burden in individuals reporting higher
levels of loneliness (Tutino et al., 2022; Chen et al., 2025). In parallel,
interventions that help patients increase opportunities for rewarding
social interactions, such as Behavioral Activation (Saracino et al.,
2024) could also be associated with lower anxiety and depressive
symptoms among OACs.

Unlike depression alone, demoralization is characterized by a
sense of hopelessness, helplessness, inability to cope due to a loss of
meaning, sense of failure, and loss of purpose in life, which may be
especially relevant in later life and during serious illness, such as

cancer (Kaneriya et al, 2023). These findings suggest that
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Loneliness 0.564 (0.114) 0292 <0.001 0.236 (0.051) 0342 <0.001
Attitudes to aging ~0.186 (0.086) -0.087 0.032 ~0.069 (0.039) -0.090 0.076
Demoralization 0.246 (0.052) 0.286 <0.001 0.075 (0.023) 0.245 0.001
Anxiety 0.529 (0.073) 0333 <0.001 0.080 (0.032) 0.141 0.015

interventions aimed at establishing or reestablishing meaning,
agency, and hope may be effective for OACs who are socially
isolated. Specifically, meaning-centered psychotherapy, dignity
therapy, and interventions focused on identifying values may be
associated with lower demoralization and depressive symptoms
(Chochinov et al., 2005; Breitbart et al., 2012; Sethi et al., 2020).
While attitudes toward aging were associated with depressive
symptoms at the bivariate level, they were not consistently associated
in fully adjusted models. While attitudes toward aging were
independently associated with CES-D scores, this association did
not remain significant in the HADS-D model, suggesting the
relationship with depression symptoms may be dependent on the
measure used and symptom profile assessed. The CES-D assesses a
broad range of depressive symptomatology, including affective
distress, difficulties,
whereas the HADS-D was designed to minimize the influence of

somatic complaints, and interpersonal
somatic symptoms and more specifically captures core features of
depression such as anhedonia. It is therefore possible that negative
attitudes toward aging are more strongly associated with the broader
affective and somatic dimensions of depression captured by the
CES-D, particularly in the context of cancer-related physical decline,
fatigue, and functional limitations. More broadly, feelings of social
disconnection may reinforce perceptions of aging as a period of
decline, loss of independence, or diminished social value, which may
contribute to emotional distress in a more global, rather than
symptom-specific manner. Negative perceptions of aging may
also be associated with depressive symptoms indirectly through
broader emotional distress or existential vulnerability, rather than
functioning as an independent correlate when anxiety and
demoralization are considered simultaneously. Alternatively,
attitudes toward aging may reflect a more nuanced pattern of
association with psychological wellbeing that is not fully captured
in cross-sectional models. Interventions that target maladaptive
aging perceptions, such as cognitive-behavioral strategies,
meaning-centered psychotherapies, or psychoeducation that
challenges ageist beliefs and promotes adaptive narratives of
aging, may still help buffer the depressive impact of loneliness
(Haase et al., 2022; Sirois et al., 2025). These findings underscore
the importance of examining multiple psychosocial factors
concurrently to clarify their relative associations to depressive

symptoms in older adults with cancer.
4.1 Limitations and future directions

There are a number of limitations to the present study. First,
these findings are based on cross-sectional baseline data, and thus,

frontiersin.org


https://www.frontiersin.org/journals/aging
https://www.frontiersin.org
https://doi.org/10.3389/fragi.2026.1821466

Kitrel et al.

suggestions of causation should be made with caution. Additionally,
sample characteristics limit generalizability. Most participants were
White, female and college-educated, and were all enrolled in a
psychotherapy research trial that required endorsement of
clinically significant distress, which may reflect a select subset of
OACs who are more distressed, and more open to discussing
emotional concerns or actively seeking mental health support.
Thus, these findings may not be generalizable to more diverse
racial or ethnic groups, to men, or to OACs who are less
distressed or engaged in psychosocial support. It would be
important to examine the cultural factors influencing social
isolation, aging perceptions, and help-seeking behaviors as well.
Limitations notwithstanding, the present study provides further
evidence that loneliness and depression are closely intertwined in
OACs and associated with multiple psychosocial factors within a
single multi-variable framework. By moving beyond bivariate
associations and examining independent relationships in fully
adjusted models, this study provides a more nuanced understanding
of how loneliness and related psychosocial factors are associated with
depressive symptoms in older adults with cancer. Our findings were
consistent across two measures of depression (HADS-D and CES-D),
strengthening the reliability and clinical relevance of the results. The
study is further strengthened by its large sample size and the focus on
adults aged 70 and older, a group often underrepresented in clinical trials
and psychotherapy research. Finally, the clinical relevance of the findings
represents a key strength. To our knowledge, this is the first study to
examine multiple psychosocial pathways linking loneliness to depressive
symptoms in OACs to highlight targets for clinical intervention. By
identifying anxiety and demoralization as particularly robust correlates
of depression, the study supports the use of multicomponent
psychotherapeutic  interventions to address existential ~distress,
emotional regulation, and maladaptive aging beliefs, providing an
important contribution to the geriatric psycho-oncology literature.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by Memorial
Sloan Kettering Institutional Review Board. The studies were
conducted in accordance with the local legislation and
institutional requirements. The ethics committee/institutional
review board waived the requirement of written informed
consent for participation from the participants or the
participants’ legal guardians/next of kin because the consenting
professional must sign an IRB/PB-approved consent/research
authorization script to document the consent discussion and the
participant’s agreement. In following the Code of Federal
Regulations Title 45, Part 46, Subpart A, the IRB is waiving the
requirement for an investigator to obtain a signed consent form
from the participant as the research: « presents no more than
minimal risk of harm to participants, and e« involves no

procedures for which written consent is normally required

Frontiers in Aging

10.3389/fragi.2026.1821466

outside of the research context. In following the Code of Federal
Regulations Title 45, Part 164, Subpart E, IRB/PB is waiving the
requirement for the investigator to obtain signed research
authorization from the participant as: « the use or disclosure of
the PHI involves no more than minimal risk to the privacy of the
individuals, based on the following elements: o An adequate plan to
protect identifiers from improper use and disclosure; o An adequate
plan to destroy the identifiers at the earliest opportunity consistent
with conduct of the research (unless there is a health or research
justification for retaining the identifiers, or such retention is
otherwise required by law); and o Adequate written assurances
that the PHI will not be reused or re-disclosed to any other person or
entity, except as required by law, for authorized oversight of the
research project, or for other research for which the use of disclosure
of PHI would be permitted by HIPAA. « The research could not be
practicably conducted without access to and use of the PHI. « The
research could not practicably be conducted without the waiver.

Author contributions

AK: Writing - original draft, Writing - review and editing. EP:
Writing - original draft, Writing - review and editing. ES:
Writing - review and editing, Methodology, Supervision, Data
Software, Validation, Visualization. CD:
Writing - review and editing. NM: Writing - review and editing.

curation,

EF: Writing - review and editing, Data curation, Project
CN: Data
Writing -

administration, Resources. curation,  Project

administration, Resources, review and editing,
Conceptualization, Funding
Methodology, Supervision. RS:

acquisition, Investigation, Methodology, Project administration,

acquisition, Investigation,
Conceptualization, Funding

Resources, Supervision, Writing — review and editing.

Funding

The author(s) declared that financial support was received for
this work and/or its publication. This research was supported by
funding from the National Institutes of Health (R0O1CA248995).

Conflict of interest

The author(s) declared that this work was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Generative Al statement

The author(s) declared that generative AI was not used in the
creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this
article has been generated by Frontiers with the support of artificial
intelligence and reasonable efforts have been made to ensure
accuracy, including review by the authors wherever possible. If
you identify any issues, please contact us.

frontiersin.org


https://www.frontiersin.org/journals/aging
https://www.frontiersin.org
https://doi.org/10.3389/fragi.2026.1821466

Kitrel et al.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated

References

Arvanitou, E., Nikoloudi, M., Tsoukalas, N., Parpa, E., and Mystakidou, K. (2023).
Factors associated with anxiety and depression in cancer patients: demographic factors
and the role of demoralization and satisfaction with care. Psycho-Oncology 32 (5),
712-720. doi: 10.1002/pon.6115

Breitbart, W., Poppito, S., Rosenfeld, B., Vickers, A. ., Li, Y., Abbey, ., et al. (2012). Pilot
randomized controlled trial of individual meaning-centered psychotherapy for patients
with advanced cancer. J. Clin. Oncol. Official . Am. Soc. Clin. Oncol. 30 (12), 1304-1309.
doi: 10.1200/JC0O.2011.36.2517

Chen, C. Y., Li, S. N, Li, X. X,, and Zhou, B. (2025). Mindfulness-based interventions in
oncology: a scoping review of outcomes and applications. World J. Clin. Cases 13 (24),
106864. doi: 10.12998/wjcc.v13.i24.106864

Chochinov, H. M., Hack, T., Hassard, T., Kristjanson, L. J., McClement, S., and Harlos,
M. (2005). Dignity therapy: a novel psychotherapeutic intervention for patients near the
end of life. J. Clin. Oncol. Official J. Am. Soc. Clin. Oncol. 23 (24), 5520-5525. doi: 10.
1200/JCO.2005.08.391

Clifton, K., Gao, F., Jabbari, J., van Aman, M., Dulle, P., Hanson, J., et al. (2022).
Loneliness, social isolation, and social support in older adults with active cancer during
the COVID-19 pandemic. J. Geriatric Oncol. 13 (8), 1122-1131. doi: 10.1016/j.jgo.2022.
08.003

Crane, T. E., Badger, T. A., Sikorskii, A., Segrin, C., Hsu, C. H., and Rosenfeld, A. G.
(2019). Trajectories of depression and anxiety in Latina breast cancer survivors. Oncol.
Nurs. Forum 46 (2), 217-227. doi: 10.1188/19.0NF.217-227

Haase, K. R., Sattar, S., Pilleron, S., Lambrechts, Y., Hannan, M., Navarrete, E., et al.
(2022). A scoping review of ageism towards older adults in cancer care. J. Geriatric
Oncol. 14 (1), 101385. doi: 10.1016/j.jg0.2022.09.014

Hann, D., Winter, K., and Jacobsen, P. (1999). Measurement of depressive symptoms in
cancer patients: evaluation of the center for epidemiological studies depression scale
(CES-D). J. Psychosomatic Res. 46 (5), 437-443. doi: 10.1016/50022-3999(99)00004-5

Hartung, T. J., Friedrich, M., Johansen, C., Wittchen, H. U,, Faller, H., Koch, U,, et al.
(2017). The hospital anxiety and depression scale (HADS) and the 9-item patient health
questionnaire (PHQ-9) as screening instruments for depression in patients with cancer.
Cancer 123 (21), 4236-4243. doi: 10.1002/cncr.30846

Hawkley, L. C., and Cacioppo, J. T. (2010). Loneliness matters: a theoretical and
empirical review of consequences and mechanisms. Ann. Behav. Med. 40 (2),
218-277. doi: 10.1007/s12160-010-9210-8

Holt-Lunstad, J., Smith, T. B., Baker, M., Harris, T., and Stephenson, D. (2015).
Loneliness and social isolation as risk factors for mortality: a meta-analytic review.
Perspect. Psychol. Sci. A ]. Assoc. Psychol. Sci. 10 (2), 227-237. doi: 10.1177/
1745691614568352

Kaneriya, S., Mendonca, C., Singh, E., and Wilkins, K. M. (2023). Distinguishing distress
in the context of aging: demoralization vs. depression. Curr. Geriatr. Rep. 12 (3),
128-137. doi: 10.1007/s13670-023-00390-8

Kent, E. E., Park, E. M., Wood, W. A, Bryant, A. L., and Mollica, M. A. (2021).
Survivorship care of older adults with cancer: priority areas for clinical practice, training,
research, and policy. J. Clin. Oncol. 39 (19), 2175-2184. doi: 10.1200/JCO.21.00226

Kissane, D. W., Wein, S., Love, A., Lee, X. Q., Kee, P. L., and Clarke, D. M. (2004). The
demoralization scale: a report of its development and preliminary validation. J. Palliat.
Care 20 (4), 269-276. doi: 10.1177/082585970402000402

Kittel, J. A., Seplaki, C. L., van Wijngaarden, E., Richman, J., Magnuson, A., and
Conwell, Y. (2024). Fatigue, impaired physical function and mental health in cancer
survivors: the role of social isolation. Support. Care Cancer 33 (1), 16. doi: 10.1007/
500520-024-09075-0

Laidlaw, K., Power, M. J., and Schmidst, S. (2007). The attitudes to ageing questionnaire
(AAQ): development and psychometric properties. Int. J. Geriatric Psychiatry 22 (4),
367-379. doi: 10.1002/gps.1683

Leach, C. R,, Bellizzi, K. M., Hurria, A., and Reeve, B. B. (2016). Is it my cancer or am i
just getting older? impact of cancer on age-related health conditions of older cancer
survivors. Cancer 122 (12), 1946-1953. doi: 10.1002/cncr.29914

Lee, S. L., Pearce, E., Ajnakina, O., Johnson, S., Lewis, G., Mann, F,, et al. (2021). The
association between loneliness and depressive symptoms among adults aged 50 years

and older: a 12-Year population-based cohort study. Lancet. Psychiatry 8 (1), 48-57. doi:
10.1016/S2215-0366(20)30383-7

Frontiers in Aging

08

10.3389/fragi.2026.1821466

organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Lyu, C,, Siu, K., Xu, I, Osman, L, and Zhong, J. (2024). Social isolation changes and long-
term outcomes among older adults. JAMA Netw. Open 7 (7), €2424519. doi: 10.1001/
jamanetworkopen.2024.24519

Mausbach, B. T., and Irwin, S. A. (2017). Depression and healthcare service utilization in
patients with cancer. Psycho-Oncology 26 (8), 1133-1139. doi: 10.1002/pon.4133

Mehnert, A., Vehling, S., Hocker, A., Lehmann, C., and Koch, U. (2011). Demoralization
and depression in patients with advanced cancer: validation of the German version of
the demoralization scale. J. Pain Symptom Manag. 42 (5), 768-776. doi: 10.1016/j.
jpainsymman.2011.02.013

Montazeri, A., Vahdaninia, M., Ebrahimi, M., and Jarvandi, S. (2003). The hospital
anxiety and depression scale (HADS): translation and validation study of the Iranian
version. Health Qual. Life Outcomes 1, 14. doi: 10.1186/1477-7525-1-14

Pilleron, S., Sun, V., Ayala, A. P., Haase, K. R,, Arthur, E. K, Kenis, C,, et al. (2023).
Loneliness in older adults living with cancer: a scoping review of the quantitative and
qualitative evidence on behalf of the international society of geriatric oncology nursing and
allied health interest group. J. Geriatric Oncol. 14 (5), 101519. doi: 10.1016/§.jg0.2023.101519

RecKlitis, C. J., Blackmon, J. E., Chevalier, L. L., and Chang, G. (2021). Validating the
patient-reported outcomes measurement information system short form v1.0-Anxiety
8a in a sample of young adult cancer survivors: Comparison with a structured clinical
diagnostic interview. Cancer 127 (19), 3691-3697. doi: 10.1002/cncr.33683

Ribeiro-Gongalves, J. A., Costa, P. A, and Leal, I. (2023). Loneliness, ageism, and mental
health: the buffering role of resilience in seniors. Int. J. Clin. Health Psychol. IJCHP 23
(1), 100339. doi: 10.1016/j.ijchp.2022.100339

Rowland, J. H., Gallicchio, L., Mollica, M., Saiontz, N., Falisi, A. L., and Tesauro, G.
(2019). Survivorship science at the NIH: lessons learned from grants funded in fiscal year
2016. JNCI J. Natl. Cancer Inst. 111 (2), 109-117. doi: 10.1093/jnci/djy208

Saracino, R. M., Weinberger, M. I, Roth, A. J., Hurria, A., and Nelson, C. (2016).
Assessing  depression in a geriatric cancer population. Psychooncology 26 (10),
1484-1490. doi: 10.1002/pon.4160

Saracino, R. M, Park, E. Y., Demirjian, C,, Jutagir, D. R., McConnell, K. M., Schofield, E.,
et al. (2024). Protocol for a randomized controlled trial of brief behavioral activation among
older adult cancer survivors. J. Geriatric Oncol. 15 (5), 101719. doi: 10.1016/j.jg0.2024.101719

Sethi, R,, Rodin, G., and Hales, S. (2020). Psychotherapeutic approach for advanced
illness: managing cancer and living meaningfully (CALM) therapy. Am. J. Psychotherapy
73 (4), appipsychotherapy20190050. doi: 10.1176/appi.psychotherapy.20190050

Sirois, A. C., Campbell, K. L., Sattar, S., Rudolf, M., and Haase, K. R. (2025). Living with
and beyond cancer: what older adults tell us about healthy aging. J. Geriatric Oncol. 16
(5), 102259. doi: 10.1016/j.jg0.2025.102259

Tonorezos, E., Devasia, T., Mariotto, A. B., Mollica, M. A., Gallicchio, L., Green, P., et al.
(2024). Prevalence of cancer survivors in the United States. J. Natl. Cancer Inst. 116 (11),
1784-1790. doi: 10.1093/jnci/djael35

Tutino, R. C,, Saracino, R. M., Kelman, J., Schofield, E. A., Roth, A. J., and Nelson, C. J.
(2022). Cancer and aging: reflections for Elders- expressive writing intervention: a pilot
study. J. Geriatric Oncol. 13 (5), 706-714. doi: 10.1016/j.jg0.2022.02.009

U.S. Public Health Service (2023). Office of the Surgeon General. our Epidemic of
Loneliness and Isolation: The U.S. Surgeon General’s Advisory on the Healing Effects
of Social Connection and Community. Washington, DC: U.S. Department of Health and
Human Services. Available online at: https://www.hhs.gov/sites/default/files/surgeon-
general-social-connection-advisory.pdf (Accessed January 30, 2026).

Weinberger, M. L, Bruce, M. L., Roth, A. J., Breitbart, W., and Nelson, C. J. (2011).
Depression and barriers to mental health care in older cancer patients. Int. J. Geriatric
Psychiatry 26 (1), 21-26. doi: 10.1002/gps.2497

Wheldon, C. W., Shahsavar, Y., Choudhury, A., McCormick, B. P., and Albertorio-Diaz,
J. R. (2025). Loneliness among adult cancer survivors in the United States: prevalence
and correlates. Sci. Rep. 15 (3914), 3914. doi: 10.1038/s41598-025-85126-8
Wijnhoven, L. A. M. W., Creemers, D. H. M., Vermulst, A. A., Scholte, R. H. J., and
Engels, R. (2014). Randomized controlled trial testing the effectiveness of a depression

prevention program (‘Op Volle Kracht’) among adolescent girls with elevated depressive
symptoms. J. Abnorm. Child Psychol. 42 (2), 217-228. doi: 10.1007/s10802-013-9773-5

Zigmond, A. S., and Snaith, R. P. (1983). The hospital anxiety and depression scale. Acta
Psychiatr. Scand. 67 (6), 361-370. doi: 10.1111/j.1600-0447.1983.tb09716.x

frontiersin.org


https://doi.org/10.1002/pon.6115
https://doi.org/10.1200/JCO.2011.36.2517
https://doi.org/10.12998/wjcc.v13.i24.106864
https://doi.org/10.1200/JCO.2005.08.391
https://doi.org/10.1200/JCO.2005.08.391
https://doi.org/10.1016/j.jgo.2022.08.003
https://doi.org/10.1016/j.jgo.2022.08.003
https://doi.org/10.1188/19.ONF.217-227
https://doi.org/10.1016/j.jgo.2022.09.014
https://doi.org/10.1016/s0022-3999(99)00004-5
https://doi.org/10.1002/cncr.30846
https://doi.org/10.1007/s12160-010-9210-8
https://doi.org/10.1177/1745691614568352
https://doi.org/10.1177/1745691614568352
https://doi.org/10.1007/s13670-023-00390-8
https://doi.org/10.1200/JCO.21.00226
https://doi.org/10.1177/082585970402000402
https://doi.org/10.1007/s00520-024-09075-0
https://doi.org/10.1007/s00520-024-09075-0
https://doi.org/10.1002/gps.1683
https://doi.org/10.1002/cncr.29914
https://doi.org/10.1016/S2215-0366(20)30383-7
https://doi.org/10.1001/jamanetworkopen.2024.24519
https://doi.org/10.1001/jamanetworkopen.2024.24519
https://doi.org/10.1002/pon.4133
https://doi.org/10.1016/j.jpainsymman.2011.02.013
https://doi.org/10.1016/j.jpainsymman.2011.02.013
https://doi.org/10.1186/1477-7525-1-14
https://doi.org/10.1016/j.jgo.2023.101519
https://doi.org/10.1002/cncr.33683
https://doi.org/10.1016/j.ijchp.2022.100339
https://doi.org/10.1093/jnci/djy208
https://doi.org/10.1002/pon.4160
https://doi.org/10.1016/j.jgo.2024.101719
https://doi.org/10.1176/appi.psychotherapy.20190050
https://doi.org/10.1016/j.jgo.2025.102259
https://doi.org/10.1093/jnci/djae135
https://doi.org/10.1016/j.jgo.2022.02.009
https://www.hhs.gov/sites/default/files/surgeon-general-social-connection-advisory.pdf
https://www.hhs.gov/sites/default/files/surgeon-general-social-connection-advisory.pdf
https://doi.org/10.1002/gps.2497
https://doi.org/10.1038/s41598-025-85126-8
https://doi.org/10.1007/s10802-013-9773-5
https://doi.org/10.1111/j.1600-0447.1983.tb09716.x
https://www.frontiersin.org/journals/aging
https://www.frontiersin.org
https://doi.org/10.3389/fragi.2026.1821466

	Loneliness and depression among older adults with cancer: an exploratory analysis of psychosocial constructs
	1 Introduction
	2 Materials and methods
	2.1 Study design
	2.2 Study participants
	2.3 Data collection procedure
	2.4 Measures
	2.5 Statistical analysis

	3 Results
	3.1 Demographics
	3.2 Bivariate analyses
	3.3 Regression analyses

	4 Discussion
	4.1 Limitations and future directions

	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher’s note
	References


