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Abstract

Objective: To describe levels of loneliness in cancer caregivers over a 6 month time period, and
to examine factors that influence changes in loneliness in caregivers over time.

Methods: Prospective, repeated measures design was utilized to examine levels of loneliness
and factors that influence loneliness in 129 family caregivers of individuals undergoing cancer
treatment at three time points over a 6 month period. Measures included: PROMIS global health
and sleep disturbance; NIH Toolbox loneliness, self-efficacy and perceived stress; Family Care
Inventory mutuality scale; and Caregiver Reaction Assessment.

Results: Approximately one third (30.2%, n = 39) of the caregivers had high levels of loneliness,
and levels of loneliness did not change over the three time points (P =.985). For any given

time point, caregivers who were not married (2= .008), not working (P = .027), with worse
mental health (£ =.015), more perceived-stress (P < .0001), and more caregiver burden (P =.003)
reported higher levels of loneliness.

Conclusion: This study provides guidance for clinicians attempting to identify at-risk caregivers
by confirming the findings of previous research that caregivers with higher burden, stress and in
poor mental health are at increased risk for loneliness. This study provides preliminary evidence
that continuing to work during the caregiving trajectory may be beneficial to caregivers by
reducing levels of loneliness. Future research is needed to confirm these findings and to examine
novel interventions to reduce loneliness in cancer caregivers.
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11 BACKGROUND

In 2015, an estimated 43.5 million adults in the United States served as an unpaid

caregiver within the previous 12 months.! Caregiving for a family member or friend with

a chronic illness such as cancer entails the provision of emotional and physical support

and may include a range of responsibilities including maintaining the home, preparing
meals, administering medications, tending to medical needs, and coordinating medical care.?
Possibly because of the time demands of providing such care, caregivers often report feeling
isolated from their usual support networks.2 This is problematic, because the stress of
caregiving is associated with higher levels of caregiver burden and potential deterioration in
physical and mental health,* all of which may be improved with emotional support.

Loneliness, an unpleasant psychological state associated with an unsatisfactory discrepancy
between desired and achieved social relationships, can be debilitating.” Social interaction is
critical for health and well-being, as the quantity of social support and the quality of social
relationships are important predictors of health.® Social isolation is considered a form of
“chronic stress” that is associated with cardiovascular disease, inflammation and impaired
immune system function.® Social isolation is the objective physical separation from other
people, while loneliness is the subjective perception of being isolated or alone.” The two are
similar, but conceptually different, as it's possible to feel lonely while among other people,
and one can be alone yet not feel lonely. Like social isolation, loneliness increases the risk
of morbidityl0-11 and all-cause mortality,12 comparable to the health risks associated with
obesity13 or smoking up to 15 cigarettes a day.1*

Caregivers report that the care recipient becomes their primary focus, and caregiving
sometimes necessitates that caregivers withdraw from their normal activities and become
isolated from their previous support systems.3 However, little research has examined
loneliness in cancer caregivers to date. Identifying caregivers at risk for loneliness and
understanding the factors that contribute to loneliness in cancer caregivers may guide
interventions to enhance social connectedness and thereby reduce the negative effects of
caregiving on caregiver's emotional and physical health. The purpose of this study is to
describe levels of loneliness in cancer caregivers over a 6 month time period, and to examine
factors that influence changes in loneliness in caregivers over time.

1.11 Research regarding loneliness in caregivers

Much of the research examining loneliness in caregivers has focused on caregivers of

the elderly or individuals with dementia.1® In caregivers of the elderly and those with
dementia, loneliness has been found to positively predict caregiver burden.16:17 In a review
of 19 cancer caregiving studies, low social support was considered a hidden morbidity

of caregiving, particularly for females.18 Surprisingly little is known about loneliness in
cancer caregivers, although qualitative studies have provided rich details about the isolation
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and withdrawal from support systems that may occur during cancer caregiving.19-21 A few
quantitative studies have provided some insight regarding loneliness in cancer caregivers,
although loneliness was rarely the primary outcome examined. In a cross-sectional survey of
180 cancer caregivers, loneliness was an important predictor of fear of cancer recurrence.2?
Segine et al found that higher levels of loneliness in breast cancer caregivers were associated
with lower caregiver quality of life.23

Only two research studies, both cross-sectional, examined levels of loneliness as a primary
outcome in cancer caregivers2425 Sahin and Tan (2011) found that lower levels of social
support and higher levels of depression were correlated with higher levels of loneliness

in individuals with cancer and their caregivers?4; interestingly, while both cancer patients
and their caregivers experienced high levels of loneliness (n = 42, 70% and n = 38,

62%, respectively), caregivers reported significantly lower levels of family social support
than did patients. Another study found that caregivers who were female, unmarried, less
educated, and who were caring for terminally ill individuals had significantly higher levels
of loneliness than did caregivers who were male, married, more educated, and caring for
individuals who had advanced cancer??; the researchers also found levels of anxiety and
depression to be significantly correlated with loneliness in all caregivers.

The research published to date has provided some insight into factors that influence
levels of loneliness in caregivers in general, but there is a surprising paucity of research
examining loneliness and its influencing factors in cancer caregivers. All of the studies
examining loneliness in cancer caregivers known to us have utilized cross-sectional rather
than longitudinal methodology.

21 METHODS
2.11 Study design

A prospective, repeated measures design was utilized to collect information about levels of
loneliness and factors that influence loneliness in family caregivers of individuals beginning
a new cancer treatment at the National Institutes of Health (NIH) Clinical Center over three
time points: study enrollment (14 days of the start of the patient's treatment) and three and
6 months after enrollment. Understanding the experience of caregivers during the trajectory
of cancer care guided the study design. This included a variety of treatment settings (eg,
inpatient, outpatient) and the impact of time, which could contribute to the caregiver's
experience. The study took place between March 2014 and July 2016 and was part of

a previously-published study assessing symptoms in cancer caregivers.26 All procedures
performed in this study involving human participants were in accordance with the ethical
standards of the NHLBI IRB (NCT01981538) and the U.S. Federal Policy for the Protection
of Human Subjects.

2.2 1 Study population

Adults (>18 years) serving as an active caregiver for a NIH Clinical Center patient beginning
cancer treatment (+£14 days), having online/web access, and who were literate in English or
Spanish were eligible to participate (Figure 1). Cancer patients preliminarily were assessed
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to determine if they were supported by an active caregiver during their treatment, defined as
someone who would be providing emotional and/or physical support for at least 6 months
during cancer treatment. Caregivers who were identified by the patient as being eligible
and interested were subsequently recruited. Written informed consent was obtained from all
participants prior to initiating any study procedures or data collection.

Caregivers completed the initial online questionnaire within 1 week of study enrollment. For
subsequent time points, caregivers were contacted by phone and/or email within £2 weeks
to remind them that their surveys were due. Subjects were removed from study if not able to
complete the survey within 2 weeks of the due date.

Measures

2.3.11 Caregiver characteristics—The following self-report information was
collected: age, caregiving hours per week, caregiver role (sole caregiver vs part of a
caregiving team, and “double duty” caregiving for another individual in addition to the
individual with cancer vs caring exclusively for the individual with cancer), education level,
sex, employment status, income, living situation (lives with/apart from the patient, local vs
distant [>100 miles] location) from NIH, marital status, race, and relationship to patient
(spouse, parent, child, friend/other).

2.3.21 Patient characteristics—Patient information was obtained via hospital records
including: age, cancer diagnosis, sex, hospital status (inpatient vs outpatient), patient type
(pediatric/adult), and treatment type.

2.3.31 PROMIS and NIH Toolbox measures—The Patient-Reported Outcomes
Measurement Information System (PROMIS) global physical/mental health and sleep
disturbance, and NIH Toolbox loneliness, self-efficacy and perceived stress were used

in analyses. PROMIS and NIH Toolbox are well-validated and reliable measures of self-
reported health outcomes.2’28 Both generate T-scores, standardized scores that are normed
to the general population with a mean of 50 and a standard deviation (SD) of 10. Individual
items are rated using a five-point Likert scale, with higher scores indicative of higher levels
of the concept, which can be positive (self-efficacy, physical/mental health) or negative
(sleep disturbance, perceived stress, loneliness). NIH Toolbox loneliness was measured
using a five-item fixed form, and PROMIS global physical and mental health were measured
using an eight-item questionnaire. All other measures were delivered using Computer
Adaptive Testing (CAT).

2.3.41 Family care inventory mutuality—The family care inventory (FCI) mutuality
scale measures the strength of the relationship between the caregiver and patient, as self-
reported by the caregiver.2® Originally developed for use in the elderly, it has been used in
cancer populations as well.3%:31 The 15-item scale addresses the relationship dimensions of
love, reciprocity, shared pleasurable activities, and shared values between the care recipient
and the caregiver. The measure uses a four-point Likert scale, with higher scores reflective
of a better caregiver-patient relationship. The total mutuality score is the mean of all items in

Psychooncology. Author manuscript; available in PMC 2022 April 04.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Ross et al.

241

Page 5

the scale, ranging from 0.0 to 4.0. In this study, the scale demonstrated a Cronbach's alpha of
.95.

2.3.51 Caregiver reaction assessment—The Caregiver Reaction Assessment (CRA)
is a 24-item self-administered scale that measures the positive and negative effects of
caregiving in five domains: caregiver esteem, impact on finances, impact on health, impact
on schedule, and lack of family support.32 This measure is a valid and reliable tool for use in
caregivers of cancer patients.33 Responses are rated using a five-point Likert scale. The total
mean score was used in analyses, (range = 1-5), after reversing self esteem questions, with
higher total mean scores indicating greater caregiver burden. This instrument demonstrated a
Cronbach's alpha of .86 in this study.

2.3.6 1 Health-promoting lifestyle behaviors-Il—The health-promoting lifestyle
behaviors-11 (HPLP-I11) is a 52-item questionnaire that assesses self-reported frequencies
of current participation in health-promoting behaviors including: health responsibility
(attending to/taking responsibility for one's own health), interpersonal support, nutrition,
physical activity, spirituality, and stress management.3#

Responses are rated using a four-point Likert scale (1 = never, 4 = routinely). The total score
is the mean of all items in the scale and ranges from 0.0 to 4.0; higher scores indicate more
engagement in health-promoting behaviors. Cronbach's alpha for this study was .94.

Statistical analyses

The distributions of all variables at each time-point were examined and appropriate
descriptive statistics were computed (eg, mean and standard deviation [SD] for continuous
variables and frequency and percentage for categorical variables). Baseline bivariate
relationships were analyzed between all factors with loneliness by parametric and non-
parametric tests (Chi-square test, Fisher's exact test, ¢test, or Wilcoxon signed rank test).

A Three-level linear mixed model, based on full maximum likelihood (ML) estimation,

was used to analyze the within-caregiver (level 1), between-caregiver (level 2), and between-
patient (level 3) changes in loneliness scores over three time-points. Time point was treated
as a categorical variable. First, unconditional models with and without time effect were built
to estimate level 1, level 2, and level 3 variance components. Then, each time-invariant
(caregiver age, sex, race/ethnicity, time in United States, location, education, relationship to
patient, caregiving length, patient age, sex) and time-varying (income, work status, marital
status, caregiving role, living status, caregiving hours, double-duty caregiving, hospital
status, treatment type, PROMIS/NIH Toolbox T scores, and total scores for Mutuality, CRA,
and HPLP-II) covariate was tested one-by-one to see whether it was a significant predictor
of loneliness, as were time interactions. Finally, all the variables which were significant

in the individual models were tested in the final model, and the forward stepwise method
was used to select the predictors in the final model with entering criteria of 0.05 and
removing criteria of 0.10. Aikake information criterion (AIC) and Bayesian information
criterion (BIC) were used to compare and select models. Based on previous research, sex
was controlled for in the final model. All data analyses were performed using SAS version
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9.4 (SAS Institute Inc., Cary, North Carolina) or IBM SPSS Statistics (IBM Corp., Armonk,
New York). A P< .05 was considered significant.

RESULTS

Of 309 caregivers screened, 129 were eligible and completed the survey at baseline, 93 at

3 months, and 69 at 6 months (Figure 1). Caregivers of adults (vs pediatric) were more
likely to be completers at time points two and three; no other differences were noted
between completers and non-completers. Descriptive characteristics and baseline outcomes
are shown in Tables 1 and 2, respectively. Caregivers were predominantly female (67.4%,

n = 87), non-Hispanic/white (71.1%, n = 91) and educated, with 61.2% (n = 79) having

a bachelor's degree or higher. The types of cancers varied, with 62.2% (n = 67) of care
recipients receiving biotherapies/immunotherapies (Table 1); nearly all were inpatient at
baseline (87.3%, n = 107) and outpatient at time points two (88.2%, n = 82) and three
(92.3%, n = 60). Mean levels of loneliness for this sample were within .5 SD of those levels
found in the general population at all three time points (m =54 + 10.7,53.9 £ 11.8, and
54.7 + 11.4, respectively). However, 30.2% (n = 39) of the caregivers had baseline loneliness
T scores considered “high” (=60), more than twice the 15% prevalence of high levels of
loneliness found in the general population.3> Based on the unconditional model, loneliness
levels did not change over the three time points (£ =.985). In the final model (Table 3), for
any given time point, caregivers who were not married (P =.008), not working (P =.027),
with worse mental health (= .015), more perceived-stress (P < .0001), and more caregiver
burden (P=.003) reported higher levels of loneliness.

CONCLUSIONS

A key finding of this study was that levels of loneliness started high and remained high
throughout the 6 month trajectory of caregiving. Like past studies, caregiver burden617 and
poor mental health?425 were associated with higher levels of loneliness, while being married
provided some protection against loneliness.2> Unlike past studies in cancer caregivers, this
study found no relationship between sex and/or education levels and loneliness.2>

A novel finding in this study is that caregivers who were employed reported lower levels

of loneliness than their non-working peers. It is possible that individuals who are employed
may receive workplace social support that is protective against loneliness. It is also possible
that work may serve as a distraction, temporarily redirecting caregivers' attention away
from the distress associated with caregiving, and this is somehow protective. Clearly, more
research is needed to clarify if and precisely how being employed may shield caregivers
from loneliness. If working truly is protective against loneliness, then there may be
implications for the nearly 30% of caregivers in this study who left work after assuming
their caregiving responsibilities.

Sahin et al found that patients reported receiving more social support than did caregivers.24
Understandably, friends and family rally around the cancer patient, and considerably less
attention and support may be given to the caregiver. Particularly when the caregiver is the
spouse, sibling and/or friend of the care recipient, cancer may have robbed the caregiver
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of their primary support system. In this case, the caregiver may be reluctant to share their
suffering with the care recipient.19 In past studies, caregivers have discussed the need to
prioritize the patient's needs over their own, while their own social networks and support
systems may be shrinking.3 Our own past research has shown that roles change for the
caregivers and individual with cancer during the treatment trajectory, when the cancer
patient becomes the focus of treatment and support and the caregiver becomes the giver and
protector.19

Study limitations

The strengths of this study include the availability of the survey in both English and Spanish
and the longitudinal design, but several limitations exist. First, selection bias may be present
because only caregivers referred by patients were recruited. Additionally, the self-reported
nature of the study is vulnerable to recall or response bias. The NIH Clinical Center is

a unique research setting, and individuals treated there may be different than those who
receive cancer treatment in more traditional settings.

Clinical implications

This study provides guidance for clinicians by confirming the findings of previous research
that showed that caregivers with higher burden, stress and in poor mental health are at
increased risk for loneliness. Continuing to work may be beneficial to caregivers by reducing
levels of loneliness, and clinicians might use this information when helping guide caregivers
through the possible ramifications of leaving employment in order to provide care for the
individual with cancer. Clinicians can become involved on a policy level by advocating for
flexible family leave and alternative work schedules, not just for births and deaths but also
for caregiving, so that caregivers are not forced against their will to leave employment in
order to provide care.

Because accessing traditional support systems may be difficult for caregivers during cancer
treatment, research suggests that the Internet, specifically online social support groups,

may provide a valuable resource.3® Clinicians can encourage the use of the Internet using
technology such as FaceTime or Skype that allows caregivers to visually connect with
friends and family from a distance. Social networks such as Facebook and Instagram provide
a platform for caregivers to obtain information, nurture existing social networks, and also
develop new relationships by joining communities of interest (eg, for caregivers). Others,
such as Caring Bridge (https://www.caringbridge.org/) help family and friends remain in
communication during health crises by sending updates and activating/coordinating their
community when assistance is needed. Web-based interventions for cancer caregivers can
significantly reduce stress, burden, and improve mood,37 but additional research is needed
to determine whether such interventions reduce loneliness and its sequela in this population.
Moreover, even when social networks are available, a subset of caregivers, particularly
those with a history of mental health needs, may need additional psychological help. Thus,
caregivers should assess for more significant signs of distress including anxiety, depression,
and suicidal ideation, and make appropriate referrals to spiritual care, social work and/or
mental health providers.
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.| Eligible 139
Not eligible 170
Caregivers Enrolled
N=139
_| Did not complete baseline survey 8
"| Treatment plans changes 2
v
Completed Baseline Survey
N=129
Patient death 13
Did not complete survey 18
Requested removal 5
Y
Completed Tiume point 2
N=93
Patient death 4
»| Did not complete survey 20
Requested removal 4

k.

Completed Time point 3
N=65

FIGURE 1.
Diagram of enrollment and participation
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Baseline demographic and descriptive characteristics of caregivers and patients

TABLE 1

Caregiver characteristics (n = 129)

Age (years)
Months of Caregiving (n = 121)

Sex
Female
Race and ethnicity (n = 128)
White and non-Hispanic
Non-White and Non-Hispanic
Hispanic/Latino
Education level
High School Graduate or below
Some College or Associate's Degree
Bachelor's Degree
Postgraduate Degree and above
Annual Household Income
<$50 000
$50 000 to $89 000
>$89 000
Employment status
Full time
Part time
Not currently employed
Change in employment status
Yes
Left employment
Work fewer hours
Work more hours
Leave of absence
Marital status
Married
Relation to patient
Spouse/partner

Parent

a
Other

Caregiver role
Sole caregiver

Part of a team

Double-duty Caregiverb

Psychooncology. Author manuscript; available in PMC 2022 April 04.

Mean (SD)
48.6 (11.8)
Median
18.0

n

87

91
18
19

43
35
44

35
32
60

74
21
34

65

16

25

21

107

64

45
20

59
70

Range
20to 76
Range
0.3t0 276
%

67.4

711
14.1
14.8

5.4

334
27.1
34.1

27.6
25.2
47.2

57.4
16.3
26.4

50.4
12.4
19.4
2.3

16.3

83.6

49.6

349
155

45.7
54.3
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Caregiver characteristics (n = 129) Mean (SD) Range
Yes 43 33.6

Does the caregiver live with the patient

Yes 100 78.1
Resides Iocallyc 37 28.7
Patient Characteristics (n = 111) Mean (SD) Range
Patient age (years) 416(186) 4to76
Patient Characteristics (n = 111) n %
Patient sex

Male 61 55.0
Patient type

Adult 84 75.7

Pediatric 27 24.3
Patient cancer typed

Carcinoma 53 47.8

Leukemia 25 225

Sarcoma 23 20.7

Lymphoma 9 8.1

Myeloma 1 0.9
Cancer treatment type

Biotherapy/immunotherapy 69 62.2

Allogeneic HSCT® 1 99

Chemotherapy 10 9.0

Surgery 10 9.0

Otherf 11 9.9
Hospital status

Inpatient 92 83.6

a . . . .

Other: child (n = 10), sister (n = 5), other family (n = 3), and friend (n = 2).
bDoubIe-duty caregivers are caregivers who provide care to one or more people other than the cancer patient.

“Resides locally = within 100 miles of NIH.

Type: Carcinoma: prostate, melanoma, anal, breast, lung, colon, liver, cervical, ovarian, adrenal cortical, pancreatic, kidney, thymus, thyroid and
peritoneal cancer; Leukemia: chronic myelogenous leukemia, acute lymphocytic leukemia, acute myelogenous leukemia, and chronic lymphocytic
leukemia; Sarcoma: brain, gastrointestinal stromal tumor and desmoid tumors; Lymphoma: Hodgkin's and non-Hodgkin's lymphoma; Myeloma:
multiple myeloma.

e s .
HSCT = hematopoietic stem-cell transplantation.

fOther treatments: Radiation (n = 3) and combination therapy (n = 8).
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Baseline caregiver outcomes

Outcomes

Lonelinessa

Physical health?

Mental health?

. a
Perceived stress

Self—efficacya

Sleep disturbance?

Caregiver burdenl7

Mutualityc

Health behaviorsd

Baseline
mean (SD)
range

(n)
54 (10.7)

37.110 85.2 (129)
51.7 (7.8)

19.9t0 67.7 (127)
48.1 (8.3)

21.2 t0 67.6 (124)
52.0 (9.8)

31.5 0 85.4 (129)
51.7 (9.4)

17.3t0 68.4 (129)
54.0 (7.9)

26.4 10 83.8 (129)
55.1 (12.0)

28.0 t0 103.0 (125)
33(0.7)

0.3 10 4.0 (127)
2.6 (0.5)

1.4 10 3.8 (123)

aMeasured using PROMIS and/or NIH Toolbox T Scores that are normed with average scores of 50 and a standard deviation of 10.

b . .
Caregiver Reaction Assessment total score.

c__ . .
Family Care Inventory Mutuality scale.

dHeaIth-Promoting Lifestyle Profile Il total score.
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