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Abstract

Objective: Functional impairments can lower psychological well‐being after brain

tumor. Changes in social groups and confidence in support potentially impact this

relationship. This study aimed to investigate the influence of social group member-

ships (SGMs) on the relationship between perceived cognitive and physical impair-

ment and psychological well‐being.

Methods: Seventy adults (60% female) with primary brain tumor (46% benign; 18%

low grade; 36% high grade) aged 22 to 75 years undertook a brief cognitive test (Brief

Test of Adult Cognition by Telephone) then completed self‐report measures of cogni-

tive and physical impairment (Functional Assessment of Cancer Therapy), social

groups (Exeter Identity Transition Scale), confidence in social support (Self‐Efficacy

Scale), depression (depression scale of the 21‐item Depression, Anxiety and Stress

Scale), anxiety (General Anxiety Disorder 7‐item scale), and life satisfaction (Satisfac-

tion With Life Scale). The mediating and moderating effects of SGMs were tested

using a bootstrapping method and PROCESS macro.

Results: Greater perceived cognitive and physical impairments were significantly

related to poorer psychological well‐being. Mediation analyses indicated significant

indirect effects of social group loss for depression and anxiety (P < .05), whereby

the relationship between perceived functional impairment and depression and anxi-

ety was partly accounted for by loss of SGMs. Confidence in social groups was a

moderator for depression and anxiety (P < .001), such that those perceiving high

levels of physical and cognitive impairments who were more confident in their social

groups reported lower depression and anxiety.

Conclusions: Functional impairment is in part related to higher levels of depression

and anxiety through loss of social groups. However, greater confidence in social sup-

port can buffer the effects of functional impairment on psychological well‐being after

brain tumor. Interventions focusing on ways to maintain social participation and sup-

portive relationships may be beneficial.
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1 | BACKGROUND

Primary brain tumor is relatively rare, with rates of 7.02/100 000 and

14.56/100 000 for malignant and benign tumors, respectively.1 Yet

people often have a poor prognosis and experience significant

functional effects.2 High rates of psychological distress (eg, 48%)3

have been reported following brain tumor, which persist across the

spectrum of illness.4-6 Illness appraisals, particularly subjective percep-

tions of functional impairment, have been found to be more closely

related to psychological well‐being after brain tumor than objective

indices of functioning.7,8

Functional impairments or perceived physical, cognitive, and

behavioral effects of brain tumor and its treatment can reduce individ-

uals' capacity to maintain relationships, perform social roles, and

remain engaged in valued social groups.9-11 Therefore, people can

experience social losses at a time when they could most benefit from

support. A metasynthesis of qualitative research revealed that social

networks and roles are often disrupted following diagnosis and this

continues across the illness spectrum.9 People viewed functional

impairments as key barriers to staying connected to their social

networks, which in turn negatively impacted on well‐being. Yet it

was also apparent that people found ways to maintain and build

new social networks through using strategies to manage their impair-

ments and alter their expectations of social participation. Although it is

well recognized that people with brain tumor experience high levels of

functional impairment2,3,8 and reduced social functioning,10,11 the

influence of social networks on psychological well‐being after brain

tumor is unclear.

Social identity theory12 perspectives highlight that people derive

their sense of identity from social group memberships (SGMs), for

example, family, work, and sports. In line with these perspectives,

social neuroscience research has revealed physiological and psycho-

logical benefits of greater SGMs13,14 and negative effects of social

threat and exclusion.15 The Social Identity Model of Identity Change

(SIMIC) asserts that major life transitions, particularly those involving

loss of social groups, negatively impact on psychological well‐being.16-

-18 For example, research on people with stroke16 found that greater

subjective cognitive impairment was associated with loss of SGMs,

which in turn predicted poorer psychological well‐being. Hence, loss

of SGMs may mediate the relationship between functional impairment

and poorer psychological well‐being after brain tumor.

A wealth of literature indicates that strong social ties can buffer

the adverse effects of serious illness and other stressors on psycholog-

ical well‐being.19-21 Further, greater SGMs can alleviate depressive

symptoms and protect against future depressive episodes.13 The

stress‐buffering hypothesis of social support asserts that feeling con-

nected with and having confidence in support from one's social groups

is beneficial in times of adversity.22 In line with this perspective, the

psychological wellbeing of people experiencing high stress, including

living with a chronic illness, is improved when they perceive high

levels of social support22-24 and is poorer when they feel socially iso-

lated.25 Perceiving high levels of functional impairment after brain

tumor may be conceptualized as a stressor that places people at risk
of poorer psychological well‐being.8 Those who are more confident

in receiving support or those able to build new social networks despite

the functional effects may experience better well‐being.9 The

potential moderating effects of confidence in support from SGMs

and the ability to form new SGMs on the relationship between func-

tional impairment and psychological well‐being were of key interest

in this study.

This study aimed to investigate two potential pathways through

which SGMs may influence psychological well‐being after brain tumor.

First, in line with the SIMIC14, the Social Network Vulnerability

Hypothesis predicts that higher levels of functional impairment will

be associated with poorer psychological well‐being through lower

maintenance or loss of SGMs. Second, based on the stress‐buffering

hypothesis,22 the Social Network Buffering Hypothesis predicts that

forming new SGMs and greater confidence in support from SGMs will

buffer the impact of high levels of functional impairment on psycho-

logical well‐being.
2 | METHOD

2.1 | Participants and procedures

Over a 2‐year period (2015‐2017), adults with primary brain tumor

were recruited from a major hospital and community cancer support

service in Brisbane, Australia. Participants were screened by treating

professionals during case conferences according to the following eligi-

bility criteria: (a) diagnosis of primary brain tumor, (b) aged 18 to 75

years, and (c) adequate cognitive function and language skills to pro-

vide informed consent and complete questionnaires. Following

informed consent, global cognitive status was assessed using the Brief

Test of Adult Cognition by Telephone (BTACT), which is a validated

cognitive screening tool. The BTACT measures working memory, epi-

sodic memory, processing speed, and executive function. All partici-

pants then completed a structured telephone‐based interview that

involved the researcher reading out aloud each item of the following

measures. Rating scales for each measure were sent to participants

prior to the interview.
2.2 | Measures

2.2.1 | Functional impairment

Participants completed The Functional Assessment of Cancer

Therapy‐Cognitive Function (FACT‐Cog),26 which is a 37‐item mea-

sure of perceived cognitive functioning. Only the 20‐item Perceived

Cognitive Impairment subscale of FACT‐Cog26 that assesses subjec-

tive cognitive impairment over the previous two weeks was used in

the analyses. Participants completed the physical subscale of the

Functional Assessment of Cancer Therapy—General, which contains

seven items assessing physical limitations over the previous 2 weeks

(eg, “I have pain”).26
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2.2.2 | Social group memberships

The Exeter Identity Transition Scale (EXITS)16 is a 12‐item measure

with three subscales assessing pre‐existing groups (eg, “before my

brain tumor, I belonged to lots of different groups”), maintenance of

groups (eg, “after my brain tumor I still belong to the same groups as

before my brain tumor”), and new groups (eg, “since my brain tumor,

I have formed one or more new groups”). Items on the EXITS are rated

on a 7‐point Likert scale (1 = “strongly disagree”; 7 = “strongly agree”),

with scores averaged for each subscale. Participants also completed

the four‐item social subscale from the Traumatic Brain Injury Self‐

Efficacy (TBI‐SE) scale,27 which measures confidence in support from

SGMs (eg, “how confident are you that you can get emotional support

from friends and family, such as listening to you or talking over your

concerns?”). Items are rated on a 10‐point scale (1 = “not at all confi-

dent”; 10 = “totally confident”). The reliability and validity of the EXITS

and TBI‐SE is supported by previous brain injury research.16,27
2.2.3 | Psychological well‐being

Participants completed three self‐report measures commonly used to

assess psychological well‐being after brain tumor.3,21,28 The seven‐

item depression scale29 of Depression Anxiety Stress Scales 21 mea-

sures depressive symptoms experienced over the past week (eg, “I felt

down hearted and blue”) with items rated on a 4‐point scale (0 =

“never”; 3 = “almost always”). Scores greater than 9 signify clinically

elevated symptoms. The seven‐item Generalized Anxiety Disorder

Scale30 measures how often the person has been bothered by symp-

toms of anxiety over the past 2 weeks (eg, “not being able to stop

or control worrying”) with items rated on a 4‐point scale (0 = “not at

all”; 3 = “nearly every day”). Scores greater than 5 indicate clinically

significant symptoms. The five‐item Satisfaction With Life Scale31

measures global judgements of satisfaction with one's life (eg, “the

conditions of my life are excellent”) with items rated on a 7‐point scale

(1 = “strongly disagree”; 7 = “strongly agree”). Scores less than 20 sig-

nify dissatisfaction with life.
2.3 | Data analysis

The data were screened for missing values (n = 5 on BTACT) and rel-

evant parametric assumptions. Analyses were conducted using the

Statistical Package for the Social Sciences (SPSS) v.24. As an initial

step to build each model, associations between functional impairment,

SGM variables and psychological well‐being were examined using

Pearson correlation. In line with previous research on factors influenc-

ing emotional well‐being after brain tumor,7 demographic and tumor‐

related factors (age, gender, relationship status, tumor type, time since

diagnosis, tumor status, and global cognitive status) were investigated

as potential covariates using t tests and Pearson correlation. To test

the mediation hypotheses, Preacher and Hayes' PROCESS macro32

was used with 10 000 bootstrap samples. To test the moderation

hypotheses, moderated regression analyses were conducted using
the SPSS PROCESS macro.32 Bias‐corrected 95% confidence intervals

are reported. The analytic procedures are outlined inTables S2 and S3.
3 | RESULTS

Seventy adults (60% female) aged 22 to 75 years (M = 51.29, SD =

12.08) participated in the study. Tumor subtypes included benign

(45.7%), low‐grade (18.6%), and high‐grade (35.7%) gliomas (see

Table 1). Clinically significant levels of depressive and anxiety symptoms

were reported by 40% and 56% of the sample, respectively.

Older age was related to greater maintenance of SGMs (r = .41, P <

.001), fewer new SGMs (r = −.28, P < .05), and lower anxiety (r = −.33,

P < .001) and depression (r = −.24, P < .05). Females reported greater

anxiety (M = 7.33, SD = 5.47) than males (M = 4.54. SD = 4.61, t =

−2.23, P = .03). There were no significant differences in psychological

well‐being according to time since diagnosis, tumor type, status, or

grade (P > .05). Further, there were no significant associations

between time since diagnosis and SGMs and psychological well‐being

(r = .01‐.19, P > .05). Individuals reporting higher perceived cognitive

impairment (PCI) had poorer objective global cognitive status (r =

−.32, P < .01); however, objective global cognitive status was not sig-

nificantly associated with perceived physical impairment, SGMs or

psychological well‐being (r = .01‐.20, P > .05).

As shown in Table S1, greater perceived physical impairment was

significantly associated with lower maintenance or loss of SGMs (r =

−.54, P < .001), lower confidence in SGMs (r = −.32, P < .05), and

fewer new SGMs (r = −.23, P < .05). Greater PCI was significantly

associated with loss of SGMs (r = −.48, P < .001) but was not associ-

ated with confidence in SGMs (r = −.14, P > .05) or new SGMs (r =

−.03, P > .05). Greater perceived physical and cognitive impairment

was significantly associated with higher depression (r = .47‐.65, P <

.001) and anxiety (r = .50‐.57, P < .001). Greater perceived physical

impairment was associated with lower life satisfaction (r = −.52, P <

.001); however, PCI was not related to life satisfaction (r = −.22, P >

.05). Loss of SGMs was significantly associated with higher levels of

depression (r = −.51, P < .001) and anxiety (r = −.53, P < .001) and

lower life satisfaction (r = .41, P < .001). Lower confidence in SGMs

was associated with higher depression (r = −.51, P < .001) and anxiety

(r = −.53, P < .001) and lower life satisfaction (r = .41, P < .001). New

SGMs were not significantly associated with depression, anxiety, or

life satisfaction (P > .05).
3.1 | Social Network Vulnerability Hypothesis

As seen in Table S2, after accounting for age and gender, there was a

significant total effect of PCI on depression and anxiety but not life

satisfaction. There was a significant direct effect of PCI on depression

and anxiety but no direct effect of PCI on life satisfaction. There were

significant indirect effects through the mediator of maintenance of

SGMs on depression and anxiety. Although there was an indirect

effect of SGM maintenance on the relationship between PCI and life

satisfaction, the confidence interval for the effect size (95% CI,



TABLE 1 Demographic and tumor‐related characteristics

Variable M (SD), N (%) Range α

Gender

Male 28 (40%)

Female 42 (60%)

Age, years 51.29 (12.08) 22‐75

Global Cognitive Status

(age‐adjusted Z score)

−.30 (.77) −2.13 to

2.27

.75

Months since diagnosis 61.7 (65.64) 1‐264

Relationship status

Single 15 (21.4%)

Partnered 55 (78.6%)

Employment status

Not employed 61.4%

Volunteer work 1.4%

Part‐time work 12.9%

Full‐time work 24.3%

Tumor type

Benign 32 (45.7%)

Low‐grade tumor 13 (18.6%)

High‐grade glioma 25 (35.7%)

Tumor status

Initial 55 (78.6%)

Recurrence 15 (21.4%)

Treatment

Monitoring/symptom

management

16 (22.9%)

Surgery 15 (21.4%)

Surgery and radiotherapy 12 (17.1%)

Radiotherapy and chemotherapy 1 (1.4%)

Surgery and chemotherapy 2 (2.9%)

Surgery, radiotherapy, and

chemotherapy

24 (34.3%)

DASS 21‐D (doubled) 9.63 (8.58) 0‐34/42 .90

% in clinical range 28 (40%)

GAD‐7 6.21 (5.29) 0‐20/21

% in clinical range 39 (55.7%) .91

Life satisfaction 21.16 (7.67) 6‐34 .84

% dissatisfied 30 (42.86%)

FACT‐cognitive 34.83 (20.65) 0‐103 .93

FACT‐physical 8.20 (6.34) 0‐24 .85

Maintenance of SGMs 4.11 (1.88) 1‐7 .92

New SGMs 3.97 (2.20) 1‐7 .97

Confidence in SGMs 6.84 (2.07) 1‐7 .80

Abbreviations: DASS 21‐D, depression scale of the Depression Anxiety

Stress Scales 21; FACT, Functional Assessment of Cancer Therapy;

GAD‐7, Generalized Anxiety Disorder 7‐item Scale.
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−0.023 to 0.168) indicated that this finding was not robust. These

findings signify partial mediation whereby the relationship between

greater PCI and higher depression and anxiety was partly accounted

for by loss of SGMs.

There was a significant total effect of perceived physical impair-

ment (PPI) on depression, anxiety, and life satisfaction. There was a

significant direct effect of PPI on depression, anxiety, and life satisfac-

tion. There were significant indirect effects through the mediator of

maintenance of SGMs on depression and anxiety but not life satisfac-

tion. Overall, these findings signify partial mediation whereby people

with greater PPI reported higher depression and anxiety, which was

partly accounted for by loss of SGMs.
3.2 | Social Network Buffering Hypothesis

Functional impairment (PPI/PCI) and SGM variables (new SGMs and

confidence in SGMs) and covariates were entered in step 1 of the

model, followed by the centered interaction term in step 2 (eg, PCI ×

new SGMs). As shown in Table S3, there were no significant moderat-

ing effects of new SGMs.

However, confidence in SGMs moderated the relationship

between PPI and depression (R2 = .63, F = 37.16, P < .001; ΔR2 =

.12, b = −0.06, F = 20.76, P < .001), PPI and anxiety (R2 = .40, F =

14.50, P < .001; ΔR2 = .05, b = −0.02, F = 5.01, P = .03), PCI and

depression (R2 = .45, F = 18.07, P < .001; ΔR2 = .04, b = −0.01, F =

5.32, P = .04), and PCI and anxiety (R2 = .52, F = 23.64, P < .001;

ΔR2 = .04, b = −0.01, F = 5.71, P = .02). Simple slopes analysis (see

Figure S1) revealed that PPI was significantly associated with depres-

sion at low levels of confidence with SGMs (b = 1.31, P < .001) but not

at high levels of confidence with SGMs (b = −0.03, P = .85). PPI was

significantly associated with anxiety at low levels of confidence with

SGMs (b = 0.55, P < .001) but not at high levels of confidence with

SGMs (b = 0.02, P = .88). PCI was significantly associated with depres-

sion at low levels of confidence in SGMs (b = 0.33, P < .001) but not at

high levels of confidence in SGMs (b = 0.02, P = .13). The relationship

between PCI and anxiety was significant at both high (b = 0.23, P <

.001) and low levels (b = 0.01, P < .001) of confidence in SGMs,

although this was less pronounced at high levels of confidence.

A schematic overview of the findings from the separate mediation

and moderation findings is presented in Figure 1.
4 | DISCUSSION

Two potential pathways through which functional impairments impact

on psychological well‐being after brain tumor were investigated,

namely, the Social Network Vulnerability and Social Network

Buffering hypotheses. Overall, as hypothesized, SGMs were found to

have mediating and moderating effects on the relationship between

functional impairment and psychological well‐being.

Consistent with previous research, individuals perceiving greater

functional impairment reported poorer psychological well‐being.7,8

Notably, global cognitive status was negatively associated with PCI



FIGURE 1 A schematic overview of the
mediation and moderation findings (note: this
figure summarizes the findings of separate
mediation and moderation analyses)
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but was not significantly related to SGMs or psychological well‐being.

Hence, changes in SGMs and psychological distress do not appear to

arise from global cognitive impairment. In line with the Social Network

Vulnerability Hypothesis and SIMIC,16 the relationship between higher

functional impairment and poorer psychological well‐being was partly

explained by loss of SGMs. Specifically, perceiving higher levels of

cognitive and physical impairment was associated with loss of SGMs,

which in turn was related to higher depression and anxiety. These

findings reinforce previous stroke research that identified that subjec-

tive cognitive impairment was associated with poorer psychological

well‐being through social losses.16 Hence, people who perceive

greater cognitive and physical impairments after brain tumor find it

more difficult to maintain their pre‐illness connections and, as a result,

experience poor psychological well‐being.

The partial mediating effects of SGM losses can be explained by

Social Identity Theory,10 which argues that SGMs help to define and

strengthen an individual's sense of self. Identification with valued

SGMs can help people to feel that they belong, matter to others, can

receive support to cope with challenges, and contribute to others'

well‐being.33 Perceiving changes in one's functioning after brain tumor

may reduce people's confidence in their ability to participate in social

roles and activities; therefore, they are more likely to withdraw from

or avoid opportunities for interactions within their existing

networks.33 When SGMs are substantially disrupted, people can feel

isolated and disconnected from part of their sense of self, which con-

tributes to poorer psychological well‐being.15 Notably, older partici-

pants reported greater maintenance of SGMs compared with

younger participants. This suggests that older adults are better able

to capitalize on longstanding connections after brain tumor diagnosis

than younger adults. Despite finding it harder to maintain SGMs,

younger adults found it easier to establish new social connections

than older adults. Interestingly, the mediating effects were not appar-

ent for life satisfaction, despite the significant interrelationships

among perceived physical impairment, SGM maintenance, and life sat-

isfaction. Rather, a direct relationship between greater perceived

physical impairment and lower life satisfaction was observed. Overall,

the present findings support the utility of the SIMIC for understanding

the impact of loss of SGMs on particular psychological outcomes after

brain tumor.

In support of the Social Network Buffering Hypothesis, there was

evidence that SGMs buffer the negative effects of functional impair-

ment on psychological well‐being. Specifically, individuals perceiving

greater physical and cognitive impairment who were more confident
in receiving support from SGMs experienced lower depression and

anxiety than those with less confidence in their SGMs. Such findings

are broadly consistent with the stress‐buffering hypothesis,19 which

asserts that under high stress connections with social groups are ben-

eficial for psychological well‐being through providing psychological

and material resources to cope.19,34 Interestingly, new SGMs did not

moderate any of the relationships between functional impairment

and psychological well‐being, and there were no moderating effects

of SGMs for life satisfaction. The mixed evidence for moderating

effects of SGMs may be related to the nature of the SGM variables

and ways that these were assessed.

In particular, the Self‐Efficacy Scale measures the level of

confidence people have in receiving support from their social groups

or extent to which these groups can be relied upon. For individuals

perceiving high levels of functional impairment, having confidence in

being able to access emotional and practical support from SGMs

may be important to protect from depression and anxiety. Conversely,

the EXITS new groups subscale captures the extent to which people

have formed new SGMs since their brain tumor with no information

about their perceived meaning or function. Notably, the association

between new SGMs and confidence in support was not significant (r

= .17, P > .05), thus suggesting that forming SGMs after brain tumor

does not necessarily increase people's confidence in receiving support.

Rather, the significant association between maintenance of SGMs and

confidence in SGMs (r = .41, P < .01) suggests that people's confidence

in support is more closely related to their ability to maintain

pre‐existing social networks than to form new ones. Moreover, the

buffering effect of SGMs might depend on their perceived meaning

or function in the person's life.

Previous research in the broader stress and coping field34 suggests

that the functions of social support should match the resources

needed to cope in order to have benefits for mental health. Further,

as well as having positive functions, social groups can produce rather

than alleviate stress during major life transitions.35 A qualitative

metasynthesis9 of brain tumor research found that the perceived help-

fulness of SGMs varied. Although many appreciated support provided

by their SGMs, others reported an overabundance of support that

evoked feelings of dependency.36-38 In the current study, it is possible

that for some people, SGMs produced rather than alleviated distress.

Further research on the meaning and function of social groups is

needed to understand the circumstances in which SGMs can have

positive or detrimental effects on psychological well‐being after brain

tumor.
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5 | CONCLUSION

In line with the SIMIC and the Social Network Vulnerability Hypothe-

sis, perceived functional impairment was partially related to depres-

sion and anxiety through loss of SGMs. Further, there was support

for the Social Network Buffering Hypothesis, whereby higher confi-

dence in support moderated the effects of functional impairment on

depression and anxiety. Overall, these findings highlight the impor-

tance of individuals staying connected to their social groups after

brain tumor and signify the need for further research into barriers

and facilitators of social participation and supportive relationships.
5.1 | Clinical implications

The findings of this study suggest that people perceiving high levels of

functional impairment after brain tumor are at greater risk of

experiencing a loss of SGMs, which in turn may contribute to higher

levels of depression and anxiety. Therefore, it may be beneficial for

clinicians to assess perceptions of functional impairment and the sub-

sequent impact on participation in social activities and roles. Previous

research identified that people may avoid social interaction due to

self‐consciousness about physical and cognitive symptoms.9 It is

recommended that psychological interventions focus on supporting

people to maintain connection with valued SGMs through use of com-

pensatory strategies and modified activity participation. Further,

exploring the personal meaning or function of SGMs and how these

can be harnessed to promote psychological well‐being may be

beneficial.
5.2 | Study limitations

Several limitations of the current study are important to acknowledge.

Convenience sampling was used, with participants recruited on a

nonconsecutive basis from hospital and community services. It is note-

worthy that a lower proportion of participants had benign tumor (46%)

relative to population‐based data (68%)1; thus, the sample may not be

representative of the broader primary brain tumor population. Further,

sample characteristics were heterogeneous in terms of tumor type,

treatment, and time since diagnosis, which may affect the generaliz-

ability of the findings. The cross‐sectional study design limits the abil-

ity to infer directionality in the relationships assessed. It is also

possible that depression and anxiety symptoms impact on peoples'

perceptions of functional impairment and SGMs. Further, reliance on

self‐reports for assessing SGMs may be problematic, particularly as

those many years post diagnosis may have difficulty accurately

recalling their pre‐illness social groups. Finally, the BTACT is a screen-

ing tool that may not have been sensitive to detecting subtle cognitive

impairments.

Prospective longitudinal research with a more homogenous sample

is recommended in future research to address some limitations of the

current study. Given the mixed support for the social network buffer-

ing hypothesis, there is a need for further research into the meaning
and function of SGMs. Qualitative methodology may have utility in

this context to improve understanding of changes in SGMs and the

psychological consequences after brain tumor.

ACKNOWLEDGEMENTS

Lee Cubis received the Griffith Health Postgraduate Research Scholar-

ship to support this study. The authors acknowledge the staff from the

Multidisciplinary Brain Tumour Clinic and the Gamma Knife® Centre

of Queensland at the Princess Alexandra Hospital, and the Cancer

Council Queensland for their roles in facilitating recruitment. We are

also very grateful to the participants for their time and interest in this

study.

CONFLICT OF INTEREST

The authors declared no conflicts of interest with respect to the

research, authorship, and/or publication of this article.

ETHICS APPROVAL

Ethical clearance was granted by the Griffith University (PSY/37/15/

HREC) and Metro South Health (HREC/16/QPAH/188) Human

Research Ethics Committees.

ORCID

Lee Cubis https://orcid.org/0000-0002-4136-2185

Tamara Ownsworth https://orcid.org/0000-0003-1835-7094

Mark B. Pinkham https://orcid.org/0000-0001-8886-728X

Matthew Foote https://orcid.org/0000-0001-9025-2639

Melissa Legg https://orcid.org/0000-0001-8229-2585

Suzanne Chambers https://orcid.org/0000-0003-2369-6111

REFERENCES

1. Ostrom QT, Gittleman H, Fulop J, et al. CBTRUS statistical report: pri-

mary brain and central nervous system tumors diagnosed in the United

States in 2008‐2012. Neuro‐Oncology. 2015;17(suppl 4):iv1‐iv62.

2. Lidstone V, Butters E, Seed P, Sinnott C, Beynon T, Richards M. Symp-

toms and concerns amongst cancer outpatients: identifying the need

for specialist palliative care. Palliat Med. 2003;17(7):588‐595.

3. Arnold SD, Forman LM, Brigidi BD, et al. Evaluation and characteriza-

tion of generalized anxiety and depression in patients with primary

brain tumors. Neuro‐Oncology. 2008;10(2):171‐181.

4. Goebel S, Mehdorn HM. Measurement of psychological distress in

patients with intracranial tumors: the NCCN distress thermometer. J

Neuro‐Oncol. 2011;104(1):357‐364.

5. Goebel S, von Harscher M, Mehdorn HM. Comorbid mental disorders

and psychosocial distress in patients with brain tumors and their

spouses in the early treatment phase. Support Care Cancer. 2011;19

(11):1797‐1805.

6. Khan F, Amatya B, Ng L, Drummond K, Olver J. Multidisciplinary reha-

bilitation after primary brain tumor treatment. The Cochrane Library.

2013.

7. Ownsworth T, Hawkes A, Steginga S, Walker D, Shum D. A

biopsychosocial perspective on adjustment and quality of life following

https://orcid.org/0000-0002-4136-2185
https://orcid.org/0000-0003-1835-7094
https://orcid.org/0000-0001-8886-728X
https://orcid.org/0000-0001-9025-2639
https://orcid.org/0000-0001-8229-2585
https://orcid.org/0000-0003-2369-6111


CUBIS ET AL. 1543
brain tumor: a systematic evaluation of the literature. Disabil Rehabil.

2009;31(13):1038‐1055.

8. Pranckeviciene A, Deltuva VP, Tamasauskas A, Bunevicius A. Associa-

tion between psychological distress, subjective cognitive complaints

and objective neuropsychological functioning in brain tumor patients.

Clin Neurol Neurosurg. 2017;163:18‐23.

9. Cubis L, Ownsworth T, Pinkham MB, Chambers S. The social trajectory

of brain tumor: a qualitative metasynthesis. Disabil Rehabil. 2018;40

(16):1857‐1869.

10. Klein M, Taphoorn MJ, Heimans JJ, et al. Neurobehavioral status and

health‐related quality of life in newly diagnosed high‐grade glioma

patients. J Clin Oncol. 2001;19(20):4037‐4047.

11. Edvardsson T, Ahlström G. Illness‐related problems and coping among

persons with low‐grade glioma. Psycho‐Oncology. 2005;14:728‐737.
10p

12. Tajfel H, Turner J. The social identity theory of intergroup behaviour.

In: Worchel S, Austin WG, eds. Psychology of intergroup relations.

Chicago: Nelson Hall; 1986:7‐24.

13. CruwysT, Dingle GA, Haslam C, Haslam SA, Jetten J, MortonTA. Social

group memberships protect against future depression, alleviate

depression symptoms and prevent depression relapse. Soc Sci Med.

2013;98:179‐186.

14. Haslam SA, Jetten J, Postmes T, Haslam C. Social identity, health and

well‐being: an emerging agenda for applied psychology. Appl Psychol.

2009;58(1):1‐23.

15. Eisenberger NI, Lieberman MD, Williams KD. Does rejection hurt? An

fMRI study of social exclusion. Science. 2003;302(5643):290‐292.

16. Haslam C, Holme A, Haslam SA, Iyer A, Jetten J, Williams WH. Main-

taining group memberships: social identity continuity predicts well‐
being after stroke. Neuropsychol Rehabil. 2008;18(5‐6):671‐691.

17. Jetten J, Haslam SA, Iyer A, Haslam C. Turning to others in times of

change. In: Stuemer S, Snyder M, eds. The Psychology of Prosocial

Behavior. Wiley‐Blackwell: West Sussex; 2009:139‐156.

18. Seymour‐Smith M, Cruwys T, Haslam SA, Brodribb W. Loss of group

memberships predicts depression in postpartum mothers. Soc Psychia-

try Psychiatr Epidemiol. 2017;52(2):201‐210.

19. Cohen S. In: Cohen S, Underwood LG, Gottlieb BH, eds. Social relation-

ships and health. Social support measurement and intervention: a guide

for health and social scientists. Oxford: Oxford University Press; 2000.

20. Schwarzer R, Knoll N, Rieckmann N. Social support. Health Psychol.

2004;158:181.

21. Ownsworth T, Henderson L, Chambers SK. Social support buffers the

impact of functional impairments on caregiver psychological

well‐being in the context of brain tumor and other cancers. Psycho‐
Oncology. 2010;19(10):1116‐1122.

22. Cohen S. Social relationships and health. Am Psychol. 2004;59(8):

676‐684.

23. Boehmer S, Luszczynska A, Schwarzer R. Coping and quality of life

after tumor surgery: personal and social resources promote different

domains of quality of life. Anxiety Stress Coping. 2007;20(1):61‐75.

24. Uchino BN, Cacioppo JT, Kiecolt‐Glaser JK. The relationship between

social support and physiological processes: a review with emphasis

on underlying mechanisms and implications for health. Psychol Bull.

1996;119(3):488‐531.
25. Boden‐Albala B, Litwak E, Elkind M, Rundek T, Sacco R. Social isolation

and outcomes post stroke. Neurology. 2005;64(11):1888‐1892.

26. Wagner LI, Sweet J, Butt Z, J‐s L, Cella D. Measuring patient self‐
reported cognitive function: development of the functional assessment

of cancer therapy‐cognitive function instrument. J Support Oncol.

2009;7:W32‐W39.

27. Cicerone KD, Azulay J. Perceived self‐efficacy and life satisfaction

after traumatic brain injury. J Head Trauma Rehabil. 2007;22(5):

257‐266.

28. Crom DB, Li Z, BrinkmanTM, et al. Life satisfaction in adult survivors of

childhood brain tumors. J Pediatr Oncol Nurs. 2014;31(6):317‐326.

29. Lovibond PF, Lovibond SH. The structure of negative emotional states:

comparison of the Depression Anxiety Stress Scales (DASS) with the

Beck Depression and Anxiety Inventories. Behav Res Ther. 1995;33

(3):335‐343.

30. Spitzer RL, Kroenke K, Williams JB, Löwe B. A brief measure for

assessing generalized anxiety disorder: the GAD‐7. Arch Intern Med.

2006;166(10):1092‐1097.

31. Diener E, Emmons RA, Larsen RJ, Griffin S. The satisfaction with life

scale. J Pers Assess. 1985;49(1):71‐75.

32. Hayes AF. PROCESS: a versatile computational tool for observed var-

iable mediation, moderation, and conditional process modeling.

University of Kansas, KS; 2012.

33. Ownsworth T. Self‐identity after brain injury. London and New York:

Psychology Press; 2014.

34. Cohen S, Wills TA. Stress, social support, and the buffering hypothesis.

Psychol Bull. 1985;98(2):310‐357.

35. Swift A, Wright MOD. Does social support buffer stress for college

women: when and how? J Coll Stud Psychother. 2000;14(4):23‐42.

36. Sterckx W, Coolbrandt A, Clement P, et al. Living with a high‐grade gli-

oma: a qualitative study of patients' experiences and care needs. Eur J

Oncol Nurs. 2015;19:383‐390. 8p

37. Wideheim A, EdvardssonT, Påhlson A, Ahlström G. A family's perspec-

tive on living with a highly malignant brain tumor. Cancer Nurs.

2002;25:236‐244. 9p

38. Halkett GK, Lobb EA, Oldham L, Nowak AK. The information and sup-

port needs of patients diagnosed with High Grade Glioma. Patient Educ

Couns. 2010;79(1):112‐119. Epub 2009/09/19.

SUPPORTING INFORMATION

Additional supporting information may be found online in the

Supporting Information section at the end of the article.

How to cite this article: Cubis L, Ownsworth T, Pinkham MB,

Foote M, Legg M, Chambers S. The importance of staying con-

nected: Mediating and moderating effects of social group

memberships on psychological well‐being after brain tumor.

Psycho‐Oncology. 2019;28:1537–1543. https://doi.org/

10.1002/pon.5125

https://doi.org/10.1002/pon.5125
https://doi.org/10.1002/pon.5125

