
lable at ScienceDirect

European Journal of Oncology Nursing 18 (2014) 466e477
Contents lists avai
European Journal of Oncology Nursing

journal homepage: www.elsevier .com/locate/ejon
Risk factors for loneliness in patients with cancer: A systematic
literature review and meta-analysis

Laura Deckx a, *, Marjan van den Akker a, b, Frank Buntinx a, b

a Department of General Practice, KU Leuven, Kapucijnenvoer 33, Bus 7001, 3000 Leuven, Belgium
b Department of Family Medicine, Maastricht University, CAPHRI e School for Public Health and Primary Care, Peter Debeyeplein 1, P.O. Box 616,
6200 MD Maastricht, The Netherlands
Keywords:
Loneliness
Neoplasms
Oncology
Risk factor
Systematic review
Meta-analysis
* Corresponding author. Department of General
cijnenvoer 33, Blok J, Bus 7001, 3000 Leuven, Belg
fax: þ32 16 33 74 80.

E-mail address: Laura.deckx@med.kuleuven.be (L.

http://dx.doi.org/10.1016/j.ejon.2014.05.002
1462-3889/© 2014 Elsevier Ltd. All rights reserved.
a b s t r a c t

Objective: To systematically review the literature on the severity and risk factors for loneliness in adult
cancer patients.
Methods: We systematically reviewed quantitative studies addressing loneliness in cancer patients.
Exclusion criteria were absence of a validated loneliness questionnaire, and studies that focused on
loneliness determined by specific circumstances, and not cancer in general (e.g. appearance concerns,
cultural and language barriers, requiring palliative care). We searched PsycINFO, CINAHL, Embase,
Cochrane Library, and Pubmed in compliance with the predefined in- and exclusion criteria. The search,
quality appraisal, and data extraction were performed by two independent reviewers. Weighted mean
scores were calculated by using random effects adjusted inverse variance weighting.
Results: We included 15 studies. In 13 studies the UCLA loneliness scale was used (range 20e80; higher
scores indicate higher loneliness). The weighted mean loneliness score was 38.26 (95% CI: 35.51e41.00),
which corresponds to moderate loneliness. Time since diagnosis was positively associated with degree of
loneliness. Other cancer-related factors, such as cancer site, treatment type, or stage of disease were not
associated with loneliness. The non-cancer related determinants of loneliness in cancer patients that
emerged from our review were being unmarried (people who have never been married, are widowed or
divorced), and lack of psychological or social support.
Conclusion: Our findings suggest that the level of loneliness rises with increasing time after cancer
diagnosis. Furthermore, social functioning emerged as a consistent theme, for which it was shown that
lack of social support was associated with increasing levels of loneliness.

© 2014 Elsevier Ltd. All rights reserved.
Introduction

With advances in early detection and cancer treatments,
numbers of cancer survivors are rising (Maddams et al., 2009).
Whereas cancer used to be a fatal disease, it is now developing
towards a chronic or even curable disease (Hewitt et al., 2006;
Pavlic et al., 2009). The growing group of cancer survivors man-
dates attention to quality of life and psychosocial consequences of
cancer and its treatment (Stanton, 2012). Traditionally, the conse-
quence of cancer and cancer treatment that is evaluated most often
is survival. The consequences on quality of life, however, are less
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ium. Tel.: þ32 16 377 305;

Deckx).
clear. An important aspect of quality of life is loneliness. Loneliness
is defined as “an unpleasant experience that occurs when a person's
network of relationships is felt to be deficient in some important
way” (Peplau and Perlman, 1982). Central to loneliness is that it is a
subjective and negative experience (De Jong Gierveld et al., 2006).

It has been shown that loneliness, social isolation, and social
support reflect related but distinct concepts (Tomaka et al., 2006).
Whereas loneliness is a subjective and negative experience, social
isolation is an objective situation and refers to the absence of re-
lationships with other people (Dykstra, 2009). Hence, socially iso-
lated persons are not necessarily lonely, and lonely persons are not
necessarily socially isolated (De Jong Gierveld et al., 2006). Simi-
larly, persons with adequate social support might still be lonely and
vice versa.Whereas loneliness refers to the subjective experience of
deficits in social relations, social support refers to the availability of
interpersonal resources (Perlman and Peplau, 1984). Furthermore,
social support includes several types of support ranging from
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emotional, to informational and instrumental support (Tomaka
et al., 2006).

The consequences of loneliness are not to be taken lightly. As
aptly put byMasi et al., “loneliness influences virtually every aspect
of life” (Masi et al., 2011). Loneliness is a risk factor for numerous
health disorders, ranging from elevated blood pressure and poorer
sleep quality (Cacioppo et al., 2002) to diminished immunity
(Pressman et al., 2005), abnormal ratios of circulating white blood
cells (Cole, 2008), anxiety (Russell et al., 1980), and depression
(Cacioppo et al., 2006). Furthermore, Penninx et al. found that
during a 29-month follow-up and after controlling for age, gender,
chronic diseases, alcohol use, smoking, self-rated health, and
functional limitations, loneliness predicted all-cause mortality
(Penninx et al., 1997). This finding was also supported by two
studies that are more recent (Luo et al., 2012; Newall et al., 2012).
The other way around is also true; health disorders are also risk
factors for the onset of and continuation of loneliness (Penninx
et al., 1999; Savikko et al., 2005).

From this point of view, it has been shown that loneliness is an
important concern for patients with cancer (Wells and Kelly, 2008).
Qualitative studies have shown that especially the period after the
initial treatment is characterized by feelings of loneliness (Ekwall
et al., 2007; Rosedale, 2009). Furthermore, two studies in cancer
patients that aimed to refine the Distress Thermometer problem
list included loneliness as an additional item because patients
identified it as an important source of distress (Brennan et al., 2011;
Tuinman et al., 2008).

Previous studies have shown that life stressors significantly
predict loneliness (Cacioppo et al., 2010; Hensley et al., 2011).
Hence, patients with cancer might be particularly vulnerable to
becoming lonely.

Because loneliness is a negative experience, and it is associated
with a large spectrum of negative consequences, it is important to
gain insight in the occurrence of loneliness in patients with cancer.
As a first step, we decided to systematically review the existing
literature. To our knowledge, a systematic literature review on the
severity and risk factors for loneliness in patients with cancer has
not yet been published. The aim of this review is to gain insight in
the severity and factors associated with loneliness in patients with
cancer.

Methods

Information sources and search strategy

Pubmed, Embase, PsycINFO, Cochrane Library and CINAHL da-
tabases were searched for articles published before 24 September
2013. The search was based on combinations of database-specific
subject headings. For Pubmed, Cochrane Library and CINAHL,
these were ‘social isolation’ in combination with ‘neoplasms’. The
term social isolation was used because social isolation and loneli-
ness have often been used interchangeably (Dickens et al., 2011)
and inMeSH terms loneliness is a subheading of social isolation. For
Embase and PsycINFO we used ‘social isolation’ in combination
with ‘neoplasms’, and ‘loneliness’ in combinationwith ‘neoplasms’
as separate search strategies because in these two databases
loneliness was not a subheading of social isolation. Reference lists
of included studies were hand searched and experts in the field
were contacted to identify additional studies.

Eligibility criteria and study selection

The review included all original quantitative studies that
considered loneliness reported by adult cancer patients (�18
years), with or without a non-cancer control group. Studies were
only included if loneliness was measured with a validated scale.
Studies using a single-item question, or directly enquiring about
one's perceived level of loneliness, were excluded since the answers
are likely to be biased as loneliness may be seen as a stigmatizing
concept and provoke socially desirable answers (Victor et al., 2005).
Studies inwhich loneliness might have been determined by specific
circumstances and not cancer in general were excluded. These
included studies that especially focused on loneliness related to
appearance concerns (e.g. facial disfigurement, malodorous fun-
gating wounds), cultural and language barriers (e.g. being an
immigrant), and requiring palliative care. We excluded these
studies because we believe that these circumstances might influ-
ence the severity of loneliness, and therefore, loneliness scores in
these subgroups might not be representative of loneliness in cancer
patients in general. Furthermore, we excluded studies that
measured loneliness before cancer diagnosis as the causal pathway
between loneliness and the development of cancer was beyond the
scope of this review.

Appraisal

All abstracts were screened by two independent reviewers who
were blind to each other's decisions. Citationswere categorized into
three groups: relevant, not relevant, and undetermined. Based on
full texts of all relevant and undetermined citations, the quality of
the remaining records was independently appraised by the same
reviewers; this included compliance with the in- and exclusion
criteria, and whether the quality of the text was comprehensible
and coherent. In cases of disagreement, open discussion took place
between the two reviewers and a decision was reached by
consensus. Reasons for exclusion were recorded.

Data collection and analysis

Data from the articles included in the review were extracted
into a standardized template by the two reviewers separately.
Extracted data considered four domains; 1) study design and pa-
tient characteristics, 2) the scale used to assess loneliness, 3) the
severity of loneliness and 4) risk factors for loneliness.

Patient characteristics included number of participants, mean
age, age range, types of cancer, and time since diagnosis. Extracted
data on the loneliness scale included the name and version of the
scale that was used, number of items, scale on which the items
were answered, range of the total score, direction of the scores, and
Cronbach's alpha. For the severity of loneliness, mean scores with
their standard deviations, and distribution were extracted. For
randomized controlled trials, the baseline loneliness scores were
extracted, as the intent of our review was observational. For
observational longitudinal studies, all available loneliness scores
were extracted. Risk factors for loneliness included subgroup mean
loneliness scores, standard deviations, regression coefficients be-
tween loneliness and possible risk factors, statistical tests and
corresponding P values. As possible risk factors, we considered
cancer-related factors (time since cancer diagnosis, cancer type,
treatment, and stage), demographic characteristics as described by
Perlman and Peplau (age, marital status, gender, socioeconomic
status) (Perlman and Peplau, 1984), and risk factors as described by
de Jong Gierveld et al. (gender, marital and partner status, kin and
nonkin relationships, size and composition of the network, re-
lationships standards, personality characteristics, objective and
subjective health) (De Jong Gierveld et al., 2006). For marital status
we considered married versus unmarried persons. Some studies
did not differentiate between persons who have never been mar-
ried, who are widowed, or are divorced. Therefore, we defined the
group of unmarried persons as persons who have never been
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married, are currently widowed, or are divorced. Where data were
unclear or missing, authors were contacted to provide more in-
formation. Areas of discrepancywere resolved in group discussions.

The heterogeneity of the study outcomes was tested using the Q
statistic, which describes the percentage of variation across studies
that is due to heterogeneity.

Because heterogeneity was high, we used random-effects rather
than fixed-effect meta-analysis. Weighted mean scores were
calculated for studies that used the same loneliness questionnaire
(Avci and Kumcagiz, 2011; Coleman et al., 2005; Fogel et al., 2002;
Friedman et al., 1989; Jaremka et al., 2013; Mosher et al., 2012;
Pehlivan et al., 2011; Perry, 1990; Sahin and Tan, 2012; Samarel
et al., 2002; Sevil et al., 2006; Yildirim and Kocabiyik, 2010). The
study of Fukui et al. was not included in the meta-analyses as for
this study a measure of precision was not available (Fukui et al.,
2003).

We used inverse variance weighting as described by Lipsey and
Wilson, using adjusted inverse variance weights that incorporate
the random effects variance component (Lipsey and Wilson, 2001).
Differences between weighted mean scores were statistically sig-
nificant if there was no overlap in the 95% confidence intervals (95%
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CIs) around the mean scores. In one study that used the UCLA
loneliness scale, a modified version of ten items instead of 20 items
was used (personal communication) (Fogel et al., 2002). As such,
the loneliness scores ranged between 10 and 40 instead of between
20 and 80.When included in themeta-analysis, results of this study
were transformed to a scale from 20 to 80.

In order to test the robustness of the results three sensitivity
analyses were performed. First, weighted means were recalculated
excluding the study of Avci and Kumcagiz (2011) and Sahin and Tan
(2012), as the mean loneliness score of this study was higher than
that of all other studies. Furthermore, we separately calculated
weighted mean loneliness scores for studies performed in the US,
studies performed in Turkey, studies using the revised UCLA lone-
liness scale, and studies using the UCLA loneliness scale version 3.

Results

Results of the search

The final search identified 968 unique hits. Only 15 studies met
the inclusion criteria for the review (see Fig. 1 and Table 1).
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Not an original study        34 
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No loneliness in cancer patients        2 
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The frequency and risk factors for loneliness
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In 13 of the selected studies the UCLA loneliness scale was used.
The UCLA loneliness scale is a 20-item rating scale that measures
the subjective experience of loneliness on a four-point Likert scale.
The UCLA loneliness scale was originally developed and validated
among college students. The first version consisted of 20 negatively
worded items (Russell et al., 1978). Later, a revised version was
developed, incorporating 10 positively worded items (Russell et al.,
1980). This revised UCLA loneliness scale has high internal con-
sistency (Cronbach's alpha 0.94) and discriminant validity was
shown. The total score ranges from 20 to 80. Higher scores indicate
higher loneliness. The most commonly used categorization is the
following: 20e34 denotes a low degree of loneliness, 35e49 a
moderate degree of loneliness, 50e64 a moderately high degree of
loneliness, and 65e80 a high degree of loneliness. Three studies
included in our review used this categorization (Perry, 1990; Sevil
et al., 2006; Yildirim and Kocabiyik, 2010). This revised UCLA
loneliness scale was used by all Turkish studies (Avci and Kumcagiz,
2011; Pehlivan et al., 2011; Sahin and Tan, 2012; Sevil et al., 2006;
Yildirim and Kocabiyik, 2010), one American study (Perry, 1990),
one Japanese study (Fukui et al., 2003), and one Israeli study
(Friedman et al., 1989). Four of these studies reported a Cronbach's
alpha and it ranged between 0.74 and 0.85 (Avci and Kumcagiz,
2011; Friedman et al., 1989; Pehlivan et al., 2011; Sahin and Tan,
2012). In 1996, a third version was developed, and this is now the
most commonly used version of the UCLA loneliness scale (Russell,
1996). This third version is a simplified version of the revised UCLA
loneliness scale, making it more suitable for other populations (e.g.
elderly). Compared to the revised UCLA loneliness scale the content
of one item was reversed, for all of the items the statement “how
often do you feel …” was added at the beginning of each question,
and for three items the wording was simplified. Hence, the number
of items, total score, and score range remained the same. The UCLA
loneliness scale (version 3) has been shown to be reliable, both in
terms of internal consistency (Cronbach's alpha ranging from 0.89
to 0.94) and test-retest reliability over a one-year period (r ¼ 0.73).
Convergent validity was shown by significant correlations with
other measures of loneliness. The UCLA loneliness scale (version 3)
was used in five American studies (Coleman et al., 2005; Fogel et al.,
2002; Jaremka et al., 2013; Mosher et al., 2012; Samarel et al.,
2002). Four of these studies reported a Cronbach's alpha and it
ranged between 0.89 and 0.93 (Coleman et al., 2005; Fogel et al.,
2002; Mosher et al., 2012; Samarel et al., 2002).

The Loneliness Scale of De Jong-Gierveld (De Jong Gierveld et al.,
2006; De Jong-Gierveld and Kamphuis, 1985) was used in two
studies (Boer et al., 1998; Deckx et al., 2013). This loneliness scale
Table 2
Weighted mean loneliness scores for studies that used the UCLA loneliness scale.

Number of participants

Loneliness in (all) cancer patientsa 1449
Loneliness according to time since diagnosis
- �1 year after cancer diagnosisb 515
- >1 year after cancer diagnosisc 431

Loneliness according to marital statusd

- Married 316
- Unmarriede 76

Weighted by the inverse of the variance, adjusted for the random effects variance comp
higher loneliness.

a Weighted mean loneliness score in (all) cancer patients included the following studie
1989; Jaremka et al., 2013; Mosher et al., 2012; Pehlivan et al., 2011; Perry, 1990; Sahin a

b �1 year after cancer diagnosis included the following studies: (Coleman et al., 2005; F
Kocabiyik, 2010).

c �1 year after cancer diagnosis included the following studies: (Fogel et al., 2002; Fr
d Loneliness according to marital status included the following studies for both marrie

Kocabiyik, 2010).
e Unmarried: includes people who have never been married, widowed or divorced.
was developed at the beginning of the 1980s. The Loneliness Scale
of De Jong-Gierveld is an 11-item questionnaire, which was vali-
dated using data of unemployed, disabled, and employed men and
women. The scale can be used as a unidimensional loneliness scale,
but the items were developed with Weiss's (1973) distinction be-
tween social and emotional loneliness in mind. The scale consists of
five positively and six negatively worded items, which correspond
to social and emotional loneliness. Response categories for each
item range from one to five: strongly disagree, disagree, not
disagree/not agree, agree and strongly agree. The loneliness scale
score is computed as the sum of all the dichotomized items, ranging
from 0 (absence of loneliness) to 11 (extreme loneliness) for total
loneliness, from 0 to 5 for social loneliness, and from 0 to 6 for
emotional loneliness (De Jong-Gierveld and van Tilburg, 1999). The
loneliness scale as a whole, and the subscales for emotional and
social loneliness separately, have proved to be valid and reliable
measurement instruments in various populations and across
different administration modes (e.g. face-to-face interviews, tele-
phone interviews, and self-administered mail questionnaires) (De
Jong Gierveld et al., 2006; De Jong-Gierveld and Kamphuis, 1985).
Severity of loneliness

For the 12 studies that used the UCLA loneliness scale and were
included in the meta-analysis, the weighted mean loneliness score
was 38.26 (95% CI: 35.51e41.00). This corresponds to a moderate
degree of loneliness, according to the commonly used categoriza-
tion mentioned above (see Table 2). When divided into studies that
used the revised UCLA loneliness scale and version 3 of the UCLA
loneliness scale, mean scores were 41.15 (95% CI: 34.68e47.61) and
36.11 (95% CI: 34.56e37.66) respectively. This difference was not
statistically significant. Three studies reported a loneliness score
distribution (Perry, 1990; Sevil et al., 2006; Yildirim and Kocabiyik,
2010): 32e47% of patients with cancer reported moderate loneli-
ness, and 6e12% reported moderately high loneliness. Only a mi-
nority of patients with cancer, ranging from 0 to 2%, reported high
levels of loneliness.

Patients without cancer were only included in two studies
(Deckx et al., 2013; Friedman et al., 1989). The study of Friedman
et al. showed no differences between cancer and non-cancer pa-
tients (P > .05). In the study of our own research group, older cancer
patients were less lonely than non-cancer patients at time of cancer
diagnosis. Six months later the prevalence of loneliness was com-
parable in older cancer and non-cancer patients (Deckx et al., 2013).
Number of studies Weighted mean (95% CI)

12 38.26 (35.51e41.00)

6 34.35 (33.60e35.17)
4 37.38 (35.38e39.38)

3 33.48 (31.36e35.60)
3 37.82 (35.48e40.17)

onent; UCLA loneliness scale: 20 items, score range 20e80, higher scores indicate

s: (Avci and Kumcagiz, 2011; Coleman et al., 2005; Fogel et al., 2002; Friedman et al.,
nd Tan, 2012; Samarel et al., 2002; Sevil et al., 2006; Yildirim and Kocabiyik, 2010).
riedman et al., 1989; Perry, 1990; Samarel et al., 2002; Sevil et al., 2006; Yildirim and

iedman et al., 1989; Pehlivan et al., 2011; Sevil et al., 2006).
d and unmarried patients: (Friedman et al., 1989; Pehlivan et al., 2011; Yildirim and
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Factors associated with loneliness

With respect to cancer-related factors, two timeframes wherein
loneliness was measured were identified: 1) loneliness measured
within one year after cancer diagnosis, often during or shortly after
initial treatment (Avci and Kumcagiz, 2011; Coleman et al., 2005;
Deckx et al., 2013; Friedman et al., 1989; Fukui et al., 2003; Perry,
1990; Samarel et al., 2002; Sevil et al., 2006; Yildirim and
Kocabiyik, 2010), and 2) loneliness measured among cancer sur-
vivors more than one year after cancer diagnosis (Boer et al., 1998;
Fogel et al., 2002; Friedman et al., 1989; Pehlivan et al., 2011). The
weighted mean loneliness score for studies conducted during or
shortly after initial treatment was significantly lower compared to
studies conducted more than one year after cancer diagnosis. The
weighted mean loneliness score for studies performed within one
year after cancer diagnosis was 34.35 (95% CI: 33.60e35.17); for
studies that were conducted in cancer patients who had been
diagnosed more than one year prior to the data collection, it was
37.38 (95% CI: 35.38e39.38) (see Table 2). One study looked at
duration of cancer treatment period and showed a significant as-
sociation with loneliness (Sevil et al., 2006).

Neither cancer site nor treatment type was associated with lone-
liness. A more advanced stage of disease was significantly associated
with increased loneliness in only one study (Pehlivan et al., 2011).
Another study that assessed stage of disease, found that mean lone-
liness scoreswere comparable for patientswith loco-regional disease
versus metastatic disease (Yildirim and Kocabiyik, 2010).

Several studies focused on the association between subjective
health and loneliness. However, the instruments used to measure
subjective health varied highly across the different studies. One
study focused on pain, fatigue and depression based on self-report
measurements. This study showed a positive relation between
loneliness and pain, fatigue, depression, and the combination of
these (Jaremka et al., 2013). In contrast, the study of Yildirim and
Kocabiyik (2010) showed no association between loneliness and
pain (Yildirim and Kocabiyik, 2010). In the study of our own
research group, we showed that loneliness was significantly asso-
ciated with lower health related quality of life (Deckx et al., 2013).
Similarly, another study showed that better functioning on
different aspects of mental health related quality of life (social
functioning, emotional limitations, mental health, and vitality) was
associated with lower prevalence of loneliness (Boer et al., 1998).
Others studies focused on the social aspects of functioning and
showed a negative relation between loneliness and (perceived)
Table 3
Sensitivity analysis: weighted mean loneliness scores according to the version of the UC

Number o

Loneliness in (all) cancer patientsa 1449
Loneliness in (all) cancer patients excluding Avci and Kumcagiz (2011)

and Sahin and Tan (2012)
1341

Loneliness according to country
- Turkeyb 534
- United Statesc 855

Loneliness according to version of the UCLA loneliness scale
- Revised UCLA loneliness scaled 635
- UCLA loneliness scale (version 3)e 814

Weighted by the inverse of the variance, adjusted for the random effects variance comp
higher loneliness.

a Weighted mean loneliness score in (all) cancer patients included the following studie
1989; Jaremka et al., 2013; Mosher et al., 2012; Pehlivan et al., 2011; Perry, 1990; Sahin

b Turkish studies were the following: (Avci and Kumcagiz, 2011; Pehlivan et al., 2011
c American studies were the following: (Coleman et al., 2005; Fogel et al., 2002; Jarem
d Studies that used the revised UCLA loneliness scale were the following: (Avci and Ku

2012; Sevil et al., 2006; Yildirim and Kocabiyik, 2010).
e Studies that used the UCLA loneliness scale (version 3) were the following: (Coleman e

2002).
social support, social functioning, or emotional support (Boer et al.,
1998; Mosher et al., 2012; Pehlivan et al., 2011; Sahin and Tan,
2012), and a positive relation between loneliness and social con-
straints (Mosher et al., 2012). Similarly, in another study it was
shown that need for psychosocial support was associated with
higher loneliness scores (Sevil et al., 2006). Hopelessness was re-
ported in only one study andwas associatedwith a higher degree of
loneliness (Pehlivan et al., 2011).

In the studies included in this review, demographic factors such
as gender, age, education, and employment were not consistently
associated with loneliness. With respect to age, a significant dif-
ference in the degree of loneliness between cancer patients aged
50e59 years (the highest scoring group) and cancer patients aged
70 years and above (the lowest scoring group) was reported in one
study (P < .05) (Perry, 1990). However, in another study, there was
no difference in the proportion of loneliness in older versus
younger cancer patients shortly after diagnosis (Deckx et al., 2013).
In two studies, loneliness increased with decreasing income level
(Sevil et al., 2006; Yildirim and Kocabiyik, 2010). This difference,
however, was only statistically significant in one study (P ¼ .03)
(Sevil et al., 2006). Marital status was the only sociodemographic
factor that was consistently associated with loneliness. Two studies
showed significantly higher loneliness scores among unmarried
compared to married cancer patients (Perry, 1990; Yildirim and
Kocabiyik, 2010). The meta-analyses showed that weighted mean
loneliness scores for unmarried patients were higher compared to
married patients (37.82 and 33.48 respectively), but this was not
statistically significant (see Table 2).

Sensitivity analyses

In order to test the robustness of the results three sensitivity
analyses were performed (see Table 3). First, weighted mean
loneliness was recalculated when excluding the study of Avci and
Kumcagiz (2011) and Sahin and Tan (2012), as the mean loneli-
ness score of these studies was higher than that of all other studies.
Weighted mean loneliness score decreased from 38.26 (95% CI:
35.51e41.00) to 35.78 (95% CI: 34.66e36.90), when these two
studies were excluded. However, this difference was not statisti-
cally significant. Second, we separately calculated weighted mean
loneliness scores for studies performed in the US and studies per-
formed in Turkey. The mean loneliness score was 46.28 (95% CI:
35.30e57.27) for Turkish studies and 36.12 (95% CI: 34.66e37.58)
for studies performed in the US. Although the mean loneliness
LA loneliness scale and excluding outliers.

f participants Number of studies Weighted mean (95% CI)

12 38.26 (35.51e41.00)
10 35.78 (34.66e36.90)

5 46.28 (35.30e57.27)
6 36.12 (34.66e37.58)

7 41.15 (34.68e47.61)
5 36.11 (34.56e37.66)

onent; UCLA loneliness scale: 20 items, score range 20e80, higher scores indicate

s: (Avci and Kumcagiz, 2011; Coleman et al., 2005; Fogel et al., 2002; Friedman et al.,
and Tan, 2012; Samarel et al., 2002; Sevil et al., 2006; Yildirim and Kocabiyik, 2010.
; Sahin and Tan, 2012; Sevil et al., 2006; Yildirim and Kocabiyik, 2010).
ka et al., 2013; Mosher et al., 2012; Perry, 1990; Samarel et al., 2002).
mcagiz, 2011; Fukui et al., 2003; Pehlivan et al., 2011; Perry, 1990; Sahin and Tan,

t al., 2005; Fogel et al., 2002; Jaremka et al., 2013; Mosher et al., 2012; Samarel et al.,
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score of Turkish studies was higher, this difference was not statis-
tically significant. Third, we separately calculated weighted mean
loneliness scores for studies using the revised UCLA loneliness scale
and studies using the UCLA loneliness scale version 3. Theweighted
mean loneliness score was 41.15 (95% CI: 34.68e47.61) for studies
that used the revised UCLA loneliness scale and 36.11 (95% CI:
34.56e37.66) for studies that used the UCLA loneliness scale
version 3. This difference was not statistically significant.

Discussion

Based on a systematic and extensive review of the literature, we
evaluated loneliness in cancer patients after identifying 15 studies
that met our inclusion criteria. The weighted average of loneliness
among patients with cancer was 38.26 (95% CI: 35.51e41.00). This
corresponds to a moderate degree of loneliness, following to the
commonly used categorization mentioned above. None of the
cancer-related factorswere clearly associatedwith increasing levels
of loneliness. However, there is an indication that the level of
loneliness rises with increasing time after cancer diagnosis. The
reported risk factors that were not related to cancer varied widely
across the studies. Social functioning emerged as a consistent
theme, for which it was shown that lack of social support was
associated with increasing levels of loneliness.

Severity and risk factors of loneliness

Without any doubt, a diagnosis of cancer is a stressful event,
which is clearly associated with some increase in distress (Rokach,
2003). Previous studies in a general population have shown that life
stressors significantly predict loneliness (Cacioppo et al., 2010;
Hensley et al., 2011). Hence, patients with cancer might be espe-
cially vulnerable to becoming lonely and the risk factors for lone-
liness in cancer patientsmight be different compared to non-cancer
patients. For example, Friedman et al. observed that approximately
50% of the cancer patients included in their study attributed their
loneliness to cancer or cancer-related situations (Friedman et al.,
1989). However, in this review, cancer-related factors such as can-
cer site, treatment type, or stage of disease were not clearly asso-
ciated with loneliness. Furthermore, patients without cancer were
only included in two studies. This makes it impossible to make firm
conclusions about the influence of a diagnosis and treatment of
cancer compared to a general population. In a study of our own
research group, older cancer patients were less lonely than non-
cancer patients at time of cancer diagnosis, while six months later
the prevalence of loneliness was comparable in older cancer and
non-cancer patients (Deckx et al., 2013). This might be explained by
the sudden increased availability of social support, especially at
time of cancer diagnosis and start of cancer treatment. As also
shown in this review, social support and loneliness are negatively
associated. In the long run, this effect of increased social support on
loneliness might not endure. In this respect we showed that the
weighted mean loneliness score for studies performed within one
year after cancer diagnosis was significantly lower compared to
studies with data collection more than one year after cancer diag-
nosis. The occurrence of loneliness after end of the primary cancer
treatment has been described previously and has been defined as
“survivor loneliness” (Rosedale, 2009).

The non-cancer related determinants of loneliness in cancer
patients that emerged from our review were being unmarried
(people who have never been married, are widowed or divorced),
and lack of psychological or social support. Also in a general pop-
ulation, being unmarried, widowed or divorced has been identified
as one of the main risk factors for becoming lonely (Perlman and
Peplau, 1984). Besides marital status, other demographic risk
factors that were reported included age, gender, and socioeconomic
status. Therewas no clear association between age and loneliness in
cancer patients. However, for the majority of studies, the mean age
was <60 years. As was shown by Dykstra, loneliness has a U-shaped
distribution, with the highest levels of loneliness at the younger and
the advanced ages (Dykstra, 2009). None of the included studies
showed different levels of loneliness for female compared to male
cancer patients. However, this was evaluated in three studies only.
Socioeconomic status was significantly associated with loneliness
in only one Turkish study; loneliness was more prevalent among
lower income groups (Sevil et al., 2006). The same trendwas shown
in other studies, although the association was not statistically sig-
nificant (Avci and Kumcagiz, 2011; Yildirim and Kocabiyik, 2010).

Social support and related concepts (emotional support, social
functioning) were negatively associated with loneliness. In contrast
to loneliness, the role of social support in cancer patients has been
studied extensively. In this respect, especially the influence of social
support and social network on cancer survival has been studied
(Nausheen et al., 2009; Pinquart and Duberstein, 2010). It is more
and more acknowledged that social support influences survival of
cancer patients. However, there is great variety in extend and types
of social support, including instrumental, informational, and
emotional support. Several hypotheses have been developed
explaining the association between social support and survival, e.g.
instrumental support increases healthcare accessibility, emotional
support decreases stress and might improve immune response.
Kroenke et al. investigated the role of different types of social
support in a large prospective cohort study. They concluded that
the higher mortality among cancer patients was specifically related
to lack of close relatives, friends or living children (Kroenke et al.,
2006). Although social support and loneliness are different con-
cepts, there is some overlap. With respect to loneliness, generally
two types of loneliness are being distinguished: social and
emotional loneliness. Social loneliness is linked to the subjective
absence of a broader group of contacts, or social network such as
friends, colleagues, and neighbours. Emotional loneliness is linked
to the subjective absence of an intimate figure or a close emotional
attachment such as a partner or a best friend (De Jong Gierveld
et al., 2006; Weiss, 1973). Kroenke et al. showed that the higher
mortality among cancer patients was specifically related to lack of
close relatives (Kroenke et al., 2006). Although the focus of the
study of Kroenke et al. was social support, there is some overlap
between lack of close relatives and emotional loneliness. Hence, we
believe that emotional loneliness should be considered as an
important concern in cancer patients.
Interventions targeting loneliness in patients with cancer

Three studies reported on the effectiveness of an intervention
targeting loneliness in cancer patients (Coleman et al., 2005; Fukui
et al., 2003; Samarel et al., 2002). Two of these claimed that the
interventionwas effective in reducing the level loneliness in cancer
patients (Fukui et al., 2003; Samarel et al., 2002), while one study
was unable to show an effect (Coleman et al., 2005).

The study by Fukui et al. claimed that a six-week group inter-
vention consisting of health education, coping skills training, stress
management, and psychological support was effective in reducing
the level of loneliness in Japanese patients with breast cancer
(Fukui et al., 2003). However, the absolute difference was very
small and not significantly different when evaluated with a t-test.
In the experimental group mean loneliness score at baseline was
36.6, 33.9 at six weeks, and 33.7 at six months. In the control group
mean loneliness score at baseline was 32.8, 32.7 at six weeks, and
33.9 at six months.
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The study by Samarel et al. aimed to evaluate the effectiveness
of 13 months of individual telephone support combined with in-
person group support sessions and formal education sessions
(experimental group) compared to 13 months of individual tele-
phone support and formal education sessions (control group 1),
and compared to a one-time mailed educational information
(control group 2) (Samarel et al., 2002). Samarel et al. claimed that
among US patients with breast cancer, 13 months of individual
telephone and/or interpersonal group support combined with
formal education sessions reduced loneliness levels. However, ab-
solute differences were very small. Mean loneliness scores changed
from 36 at baseline to 34 at the end of the intervention in the
experimental group, from 35 to 33 in control group 1, and from 35
to 39 in control group 2.

The study of Coleman et al. aimed to find the most effective
methods of providing social support in breast cancer patients by
comparing the effectiveness of 13 months of telephone social
support provided by oncology nurses combined with a mailed
educational resource kit versus a mailed educational resource kit
alone (Coleman et al., 2005). Neither the educational resource kit,
nor telephone support in combination with the educational
resource kit, was effective in reducing levels of loneliness. In the
study of Coleman et al. themean loneliness scorewas 34 at baseline
and 34 at the end of the intervention in the experimental group. In
the control group the mean loneliness score was 34 at baseline and
36 at the end of the study.

Although the conclusions of two studies were positive, we
believe that these results must be interpreted with caution. First,
in both studies the absolute mean difference in loneliness was
small (<3 points difference measured on a scale from 20 to 80),
both studies were conducted in breast cancer patients only, and
the number of participants was relatively low (50 and 126 par-
ticipants). Hence, the effectiveness of these interventions and the
generalizability of these results are debatable. Second, from a
thorough review of ten interventions addressing loneliness in a
general population, we learnt that the majority of interventions
did not reduce the level of loneliness, but more likely prevented
an increase in loneliness in the experimental group (Fokkema
and van Tilburg, 2007). Third, with respect to the content of
the interventions, in both studies that claimed to reduce loneli-
ness in cancer patients, (psycho)social support played an
important role. This is consistent with previous reviews
regarding strategies to reduce loneliness, which mainly discuss
four primary strategies: enhancing social support, improving
social skills, increasing opportunities for social interaction, and
addressing maladaptive social cognition (Masi et al., 2011).
However, a thorough quantitative meta-analysis of loneliness
reduction interventions in the general population, showed that
interventions addressing maladaptive social cognition were more
successful than studies focussing on enhancing social support,
improving social skills or increasing opportunities for social
interaction (Masi et al., 2011).

Strengths and limitations

This is the first systematic literature reviewandmeta-analysis to
focus on loneliness in patients with cancer. Another strength is that
the PRISMA statement was followed for reporting this systematic
literature review and meta-analysis (see www.prisma-statement.
org) (Moher et al., 2009). Furthermore, only studies that used a
validated loneliness scale were included. Unfortunately, there are
no separate validation studies in a population of cancer patients,
neither for the UCLA loneliness scale, nor for the Loneliness Scale of
De Jong-Gierveld. However, in 8 out of 13 studies that used the
UCLA Loneliness Scale, a Cronbach's alpha was reported and all
were >0.70, which corresponds to a good internal consistency (Avci
and Kumcagiz, 2011; Coleman et al., 2005; Fogel et al., 2002;
Friedman et al., 1989; Mosher et al., 2012; Pehlivan et al., 2011;
Sahin and Tan, 2012; Samarel et al., 2002). Furthermore, the UCLA
loneliness scale and the Loneliness Scale of De Jong-Gierveld are
the two most commonly used loneliness scales and they have been
proven to be reliable in a wide variety of populations, including
older persons in good health (Russell et al., 1980, 1978; Russell,
1996), older persons with varying self-reported health (De Jong
Gierveld et al., 2006; De Jong-Gierveld and Kamphuis, 1985),
disabled persons (De Jong Gierveld et al., 2006; De Jong-Gierveld
and Kamphuis, 1985), and opiate dependent persons (Britton and
Conner, 2007). Another asset of this study is that we performed
three sensitivity analyses (see Table 3). These revealed that the
results of the meta-analysis were robust when studies with
outlying results were excluded, when weighted mean loneliness
scores were calculated separately for Turkish and American studies,
and for studies that used the Revised UCLA loneliness scale or
version 3 of the UCLA loneliness scale.

Weighted mean loneliness score decreased when the two
studies with outlying results were excluded. However, the absolute
difference was very small, and the confidence intervals overlapped,
indicating no significant difference (see Table 3). Furthermore, the
two studies with outlying results were Turkish studies. When
weighted mean loneliness scores were calculated for Turkish and
American studies separately, the mean loneliness score for Turkish
studies was higher and corresponded to moderately high loneli-
ness. However, again, this difference was not statistically signifi-
cant. Contact with authors of both Turkish studies with relatively
high loneliness scores did not clarify the reason for these high
loneliness scores. Cultural differences probably play a role. In a
recent study by Fokkema et al. it was shown that older adults in
southern and central European countries were generally lonelier
than their peers in northern and western European countries
(Fokkema et al., 2012).

This review is also subject to some limitations. One drawback is
that we were unable to make a comparison regarding factors
associated with loneliness in cancer patients versus non-cancer
patients, as only two of the selected studies compared patients
with and without cancer. Furthermore, it was also difficult to draw
conclusions on factors associated with loneliness in cancer pa-
tients as a group, given the large variability of factors that were
measured.

Consequences for clinical practice and directions for future research

Loneliness research has often focused on older persons and
cancer primarily affects older people. Surprisingly, only one of the
selected studies focused on older cancer patients. Hence, future
studies should focus on risk factors for loneliness in older cancer
patients, as the former might be particularly vulnerable to
becoming lonely due to the combination of age and cancer. Efforts
should be made to compare risk factors across different pop-
ulations, in order to assess which effective interventions from one
population can be extrapolated to another.
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