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HRQOL and masteRy in caRegiveRs Of Hgg patients

aBsTracT
Background: High-grade gliomas (HGG) are serious primary brain tumors that may prevent 

the patient from functioning normally in social, emotional and cognitive respect. Often the 

partner’s role will convert to that of informal caregiver. Consequently, they may experience 

significant stress and reductions in caregiver mastery, negatively affecting their health-related 

quality of life (HRQOL). We aimed at 1) determining factors that impact HRQOL and mastery 

of caregivers of HGG patients, and 2) investigating if a structured intervention consisting of 

psychoeducation and cognitive behavioral therapy leads to improvements in the mental 

component of HRQOL and mastery of caregivers. 

methods: Fifty-six patient-caregiver dyads were randomly assigned to the intervention group 

or the care as usual group. The intervention program consisted of six one-hour sessions with a 

psychologist. Participants completed questionnaires concerning their perceptions of the patients’ 

HRQOL (SF-36), neurological functioning (BN20), and cognitive functioning (MOS), and concerning 

their own HRQOL (SF-36) and feelings of caregiver mastery (CMS) both at baseline (i.e. before 

randomization) and every two months thereafter until eight months later, five times in total. 

results: Patients’ HRQOL and neurological functioning were found to be related to HRQOL and 

feelings of mastery of the informal caregiver at baseline. The intervention helped caregivers in 

maintaining a stable level of HRQOL and improved feelings of mastery over an eight month period. 

conclusions: Our findings suggest that informal caregivers can benefit from a psychological 

intervention as it is a helpful tool in maintaining a stable level of mental functioning and 

caregiver mastery.
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inTroducTion
Primary brain tumors, as opposed to types of cancer not involving the central nervous system, 

have a direct effect on brain functioning. Primary brain tumor patients may be confronted 

with significant changes in cognitive functioning, mood, and personality.27, 158 As a result, these 

patients tend to be more dependent on relatives than patients with other types of cancer.238 In 

most cases, the partner is the person most involved and thus becomes the primary informal 

caregiver. In response to this new role and the grave disease of their loved one, informal 

caregivers of brain tumor patients may experience considerable stress and caregiver burden.15, 239 

Informal caregivers of high-grade glioma (HGG) patients particularly may face stressful demands 

due to the behavioral problems associated with patient’s cognitive deficits that may already be 

present early in the disease trajectory.27 Health-related quality of life (HRQOL) of informal caregivers 

is further associated with HRQOL of the brain tumor patient, tumor grade, and neurological and 

neuropsychiatric symptoms experienced by the patient.198, 235 As patient behavior becomes more 

problematic in the course of the disease, reductions in perceived caregiver mastery (i.e. the 

combined effects of the caregiver’s self-perception and actual ability to successfully perform the 

activities of providing care) may also negatively affect caregiver’s HRQOL.197, 240

Although many informal caregivers enjoy a profound sense of privilege and may derive deep 

satisfaction in this role, sadness, guilt, anger, resentment, and a sense of inadequacy are also 

common and understandable reactions. Furthermore, exhaustion, financial strain, disrupted daily 

activities, and continuous caregiving contribute to significant mental health morbidity, including 

anxiety and depression.241 Caregiving is not only associated with poor sleep242 but approximately 

half of all caregivers experience clinical depression, with intense caregivers (those providing at 

least 21 hours of care per week) having the highest incidence (61%) of depressed mood.243, 244 

Given that caregiving has negative mental and physical sequelae for partners in general and 

for partners of brain tumor patients in particular, surprisingly few rigorous studies of supportive 

care interventions have been performed.245-248 Research to date indicates that, while continuing to 

face significant caregiving stress, caregivers of cancer patients can benefit greatly from supportive 

psychological interventions based on cognitive behavioral therapy (CBT) and psychoeducational 

principles246, 247 leading to clinically significant improvements in the caregiver’s well-being. 

In line with the studies described, our study aimed at determining whether apart from 

tumor characteristics, HRQOL and neurological symptoms of the patient as perceived by 

caregivers are indeed related to the informal caregiver’s HRQOL and feelings of mastery. 

Furthermore, we developed a supportive intervention based on CBT and psychoeducation in 

order to determine, in a randomized controlled setting, whether this intervention enhances 

HRQOL and feelings of mastery of informal caregivers of HGG patients. 
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maTerials and meThods

participants

From 2008 to 2010, eligible patient-caregiver dyads were identified through three tertiary 

referral centers for neuro-oncological patients: VU University Medical Center (Amsterdam), 

Academic Medical Center (Amsterdam), and Medical Center Haaglanden (The Hague), the 

Netherlands. Participants were included if they: 1) were informal caregivers (i.e. a spouse or 

significant other providing at least 21 hours of care per week) of high-grade glioma (grade III 

or IV) patients; 2) were ≥ 18 years old, and 3) gave written informed consent. Caregiver-patient 

dyads were excluded if 1) the patient had a life expectancy of less than three months; 2) the 

caregiver was unable to complete questionnaires due to insufficient mastery of the Dutch 

language or severe visual impairments and 3) the caregiver was unable to understand or apply 

the skills taught in the intervention due to (a) physical or mental condition(s). The physician 

or nurse practitioner of the patients introduced informal caregivers to the study. Local ethics 

committees of the participating medical centers approved the study protocol.

outcome measures

Informal caregivers completed questionnaires concerning their HRQOL and feelings of 

caregiver mastery (caregiver measures). Furthermore, informal caregivers completed 

questionnaires concerning their view on the patient’s HRQOL, cognitive and neurological 

functioning explicitly without consulting the patient (patient by proxy measures). This 

method was based on the assumption that the subjective perception of the patients’ 

functioning rather than the patients’ actual condition affects HRQOL and feelings of mastery 

of informal caregivers most.249 

MOS 36-item short-form health survey (SF-36) (caregiver + patient by proxy).250 This HRQOL 

survey is composed of 36 items, organized into eight multi-item scales assessing: (1) physical 

functioning; (2) limitations in role functioning due to physical problems; (3) limitations in role 

functioning due to emotional problems; (4) pain; (5) vitality; (6) social functioning; (7) mental 

health; and (8) general health perceptions. From these scales, two higher-order summary 

scores are composed: 1) Physical Component Summary (PCS), measuring physical functioning; 

2) Mental Component Summary (MCS), measuring mental functioning.

Caregiver Mastery Scale (CMS) (caregiver).251 General caregiver mastery was assessed with 

a seven-item scale. Caregivers were asked whether they agreed or disagreed with seven 

statements such as ‘You believe you are mastering most of the challenges in caregiving’, to 

indicate their perceptions of how well they were able to provide the necessary care (range 1-4). 

Higher scores on this scale indicate less feelings of mastery.

MOS subjective cognitive functioning scale (patient by proxy).190 This six-item scale assesses 

day-to-day problems in cognitive functioning including difficulty with reasoning and problem 

solving, slowed reaction time, forgetfulness, and problems with concentration (range 1-6). 
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Brain Cancer Module (BN20) (patient by proxy).22, 149 This module, assessing patients’ 

neurological functioning, consists of 20 items of which 13 are organized into five scales 

assessing future uncertainty, visual disorder, motor dysfunction, communication deficit, and 

emotional distress. The remaining seven items assess other disease symptoms and side-effects 

of treatment, including headaches, seizures, drowsiness, and weakness in the legs (range 1-4).

procedure

After obtaining both patient’s and caregiver’s informed consent, sociodemographic and 

clinical data were obtained from the patients’ medical records. Informal caregivers received 

questionnaires for the baseline assessment (i.e. before randomization) by mail. Upon filling in 

and returning these questionnaires, caregivers were randomly assigned to either the control 

group or the intervention group. Informal caregivers in both study arms were asked to complete 

questionnaires every two months, five times in total. 

Intervention group

Starting at baseline, individual and completely protocolized sessions of a psychologist with 

caregivers were held every other week for a maximum of six one-hour sessions. The intervention 

is designed to empower caregivers by providing psychoeducation regarding disease-specific 

symptoms and the resulting everyday problems, as well as offering CBT to increase their ability to 

cope with the demands of managing and providing care to the HGG patient. First, the caregiver and 

psychologist reviewed the symptoms experienced by the patient and the caregiver’s involvement, 

and then, based on a prioritization of the need for help to assist with the patient symptoms, the 

psychologist and caregiver drew upon a pre-defined set of strategies. During the first session, 

patient and caregiver history and current functioning was documented. During the second session, 

an introduction of the intervention and rationale of CBT was given. For the next four sessions, 

informal caregivers could make a selection of topics they wanted to discuss. The options were: 

1), contact with the patient, 2) the direct environment (contact with family, friends and others), 3) 

epilepsy, 4) changes in behavior, character and cognition, 5) time for yourself, 6) children (what and 

how to tell them), 7) practical and emotional care in the patient’s end-of-life phase.

Control group

Patient-caregiver dyads in the control group received care as usual, which includes interactions 

with specialized neuro-oncology nurses, general practitioners and other professional 

caregivers, referrals to specialists when indicated, and opportunities for receiving support 

through a range of outside agencies such as the Dutch Cancer Society support group.

statistical analysis

Statistical analyses were performed using SPSS version 15.0.232 Standard scoring rules were used 

to convert the data from the questionnaires. A group of controls from the general population 
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matched for age, gender and educational level was used as a reference group in calculating higher-

order scores for the SF-36. Differences in demographic characteristics and baseline levels of both 

outcome measures (mental functioning, caregiver mastery) and possible confounding factors 

(cognitive functioning, HRQOL of the patient, neurological functioning) between the groups 

were assessed using independent sample t-tests and chi-square tests. Exploratory Spearman rank 

correlations and chi-square tests were computed to explore if cognitive functioning (MOS), HRQOL 

of the patient (SF-36), neurological functioning (BN20) and tumor grade were associated with 

caregiver’s mental functioning and caregiver mastery at baseline. To be able to analyze follow-up 

data, the Last Observation Carried Forward (LOCF) method was applied to deal with missing values. 

This technique, that replaces the caregiver’s missing values after dropout with the last available 

assessment, assumes that the caregiver’s benefit from the intervention is stable from the point 

of dropout to trial completion, rather than declining or improving further.252 This is consistent 

with our null hypothesis (i.e. neither the intervention group nor the control group changes over 

time regarding the outcome variables). Missing data from within completed questionnaires were 

not imputed. Following the intention to treat principle we included all participants in the analysis. 

Delta scores (last minus baseline assessment) were calculated and univariate linear regression 

was used to asses the long-term effect (i.e. eight months after the baseline assessment) of the 

intervention on mental functioning and caregiver mastery. In a multiple linear regression analysis 

we determined whether patient’s HRQOL (SF-36 by proxy), cognitive functioning (MOS) and 

neurological functioning (BN20) have a confounding effect (i.e. Δβ >10%) on the effects of the 

intervention. A two-sided p-value of < .05 was considered significant.

resulTs

patient-caregiver characteristics

Fifty-six patient-caregiver dyads enrolled in this study. Of these, 31 patient-caregiver dyads were 

randomly assigned to the intervention group and 25 patient-caregiver dyads were assigned to 

the control group (see Figure 1). Frequently selected and consequently addressed topics for the 

sessions were ‘contact with the patient’, ‘the direct environment (contact with family, friends 

and others)’ and ‘time for yourself’. Eight informal caregivers (25.8%) in the control group only 

completed the baseline assessment, indicating that they did not complete all intervention 

sessions. Fifteen informal caregivers (48.4%) in the intervention group and 17 caregivers (68.0%) 

in the control group completed all five planned follow-up assessments. The primary reasons 

for not completing all assessments were lack of time to complete or return the questionnaires 

due to various reasons (50%) and death of the patient (50%). No differences between the 

experimental group and control group were found in terms of age, gender, educational level of 

both the informal caregivers and the patients, and clinical variables of the patients (see Table 1). 

At baseline (i.e. prior to the start of the intervention) caregivers in the control group 

reported better physical functioning (PCS) of the patient (M=38.652, sd=10.047; t(53) = 2.293, p= 

0.026) and less visual disorders of the patient (M=9.333, sd=11.863; t(43)= -2.651, p= 0.011) than did 
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Table 1. Characteristics of the patient-caregiver dyads of the intervention and control groups.

intervention group
(N= 31)

control group
(N= 25) p-value

Age in years (caregiver) M (sd) 50.77 (11.47) 50.56 (10.36) 0.830

Gender (caregiver) N (%)

Male

Female

8 (26%)

23 (74%)

12 (48%)

13 (52%)

0.101

Educational level (caregiver) N (%)

Low

Medium

High

2 (6.5%)

10 (32.3%)

19 (61.3)

3 (12%)

11 (44%)

11 (44%)

0.415

Age in years (patients) M (sd) 53.16 (11.25) 52.12 (8.92) 0.708

Gender (patients) N (%)

Male

Female

22 (71%)

9 (29%)

15 (60%)

10 (40%)

0.389

Educational level (patients) N (%)

Low

Medium

High

4 (12.9%)

12 (38.7%)

14 (45.2%)

7 (28%)

9 (36%)

9 (36%)

0.388

Tumor grade (patients) N (%)

Grade III

Grade IV

8 (25.8%)

23 (74.2%)

9 (36%)

16 (64%)

0.410

Tumor location (patients) N (%)

Frontal

Temporal

Parietal

Occipital

Mixed

Other

9 (29%)

4 (12.9%)

4 (12.9%)

0 (0%)

10 (32.3%)

4 (12.9%)

8 (32%)

8 (32%)

3 (12%)

1 (4%)

5 (20%)

0 (0%)

0.177

Tumor lateralisation (patients) N (%)

Left

Right

Bilateral

13 (41.9%)

13 (41.9%)

5 (16.1%)

11 (44%)

13 (52%)

1 (4%)

0.330

Epilepsy (patients) N (%)

Yes

No

22 (71%)

9 (29%)

22 (88%)

3 (12%)

0.123

Neurosurgical intervention (patients) N (%) 

Resection

Biopsy

24 (77.4%)

7 (22.6%)

23 (92%)

2 (8%)

0.140

Months since time of diagnosis (patients) M (range)

< 12 months N(%)

> 12 months N(%)

19.7 (0-136)

20 (65.5%)

11 (35.5%)

25.7 (0-89)

12 (48%)

13 (52%)

0.472

0.214

Anti-tumor treatment received during  intervention or follow-up 
(patients) N (%)

20 (64.5%) 12 (48%) 0.279

Progressive disease during intervention  or follow-up (patients) N (%) 15 (48.4%) 12 (48%) 0.906

Deceased during intervention or  follow-up (patients) N (%) 7 (22.6%) 5 (20%) 0.876
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caregivers in the intervention group (M=31.798, sd=11.793 and M=23.656, sd=27.026 respectively). 

No differences between the groups were found in perceived patient’s cognitive complaints, 

mental functioning, future uncertainty, motor dysfunction, communication deficits, emotional 

distress, and items assessing disease symptoms and side-effects of treatment (data not shown). 

predictors of informal caregivers’ health-related quality of life  
and mastery at baseline

We found caregiver’s HRQOL and caregiver mastery to be associated with patient-related 

factors at baseline. Caregiver’s mental functioning as indexed by the SF-36 Mental Component 

Summary (MCS) was positively correlated with mental functioning (MCS) of the patient (r= 0.355, 

p= 0.008). This indicates that caregivers who perceive mental functioning of the patient to be 

good rate their own mental functioning accordingly. Additionally, patient’s increased uncertainty 

concerning the future (BN20) and increments in communication deficits (BN20) were negatively 

associated with mental functioning (MCS) of the caregiver (r = -0.380, p= 0.004 and r = -0.272, p= 

0.043, respectively). Tumor histology was not related to mental functioning (MCS) of caregivers. 

Caregiver mastery was positively related to patient’s visual disorders (BN20) (r = 0.299, p= 0.031) 

and communication deficits (BN20) (r = 0.385, p= 0.005). Higher scores on caregiver mastery 

indicate less feelings of mastery, suggesting that more visual disorders and more difficulty with 

communication are related to decreased feelings of mastery. Negative correlations were found 

between caregiver mastery and patient’s physical functioning (PCS) (r = -0.362, p= 0.009) and the 

BN20 bothered by hair loss scale (r = -0.303, p= 0.029). This indicates that more feelings of mastery 

Participating 
informal caregivers 

(N=56) 
Intervention group 

T1 
Control group  

T1 

T2 
(N=23) 

T2 
(N=22) 

T3 
(N=21) 

T3 
(N=21) 

T4 
(N=19) 

T4 
(N=18) 

T5 
(N=15) 

T5 
(N=17) 

Patients: 
 Anti-tumor     t r  eatment 

received (N=20) 
 Progressive disease 

(N=15) 
 Deceased (N=7) 

Patients: 
 Anti-tumor treatment 

received (N=12) 
 Progressive disease 

(N=12) 
 Deceased ( N=5) 

(N=31) (N=25) 

figure 1. Flow chart depicting the number of participants in both study arms across the different assessments.
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are related to worse physical functioning of the patient, and less feelings of being bothered by hair 

loss, respectively. Again, tumor histology was not associated with caregiver mastery.

effects of the intervention on caregivers’ health-related quality of life 
and mastery

As is illustrated in Table 2 and Table 3, changes in mental functioning (MCS delta scores) differed 

significantly between the intervention and control group (F(1,54)=4.188, p= 0.046). Mental 

functioning of the intervention group stays relatively stable while that of the caregivers in the 

control group declines over time. Table 2 shows the mean scores for caregiver mastery. Caregiver 

mastery delta scores (last minus baseline assessment) also differed significantly between the two 

groups (F(1,50)=7.730, p= 0.008). Feelings of mastery in the intervention group increased over 

time while feelings of mastery in the control group showed the opposite pattern.

The influence of confounding factors on the effects of the intervention

Changes in patient’s communication deficits (BN20), cognitive functioning (MOS) and physical 

functioning (PCS) are identified as confounders (Δβ >10%) for the changes in mental functioning 

(MCS) of the informal caregiver. Changes in patient’s communication deficits (BN20), cognitive 

functioning (MOS) and mental functioning (MCS) are associated (Δβ >10%) with changes in 

caregiver mastery. After adding these variables to the model, the effect of the intervention 

on mental functioning (MCS) was no longer significant (ΔR2 = 0.035, p= 0.113). The effect of 

the intervention on caregiver mastery, however, remains significant even after adding these 

variables to the model (ΔR2=.055, p= 0.021), see Table 3.

Table 2. Means, standard deviations and ranges for mental functioning (MCS) and caregiver mastery for the 
intervention group and the control group. 

intervention group control group

Mental functioning (MCS)  (N)

T1 (M (sd); range)

T2 (M (sd); range)

T3 (M (sd); range)

T4 (M (sd); range)

T5 (M (sd); range)

31

42.59 (12.09); 6.46-57.65

44.04 (11.98); 5.20-60.57

42.60 (11.58); 11.76-56.47

43.33 (11.38); 20.32-57.16

42.93 (11.68); 19.14-57.67

25

47.12 (11.35); 17.18-59.14

44.03 (11.06); 17.18-57.39

44.76 (11.87); 17.18-60.53

44.22 (11.87); 17.18-60.50

41.03 (13.96); 12.87-59.89

Caregiver Mastery (N)

T1 (M (sd); range)

T2 (M (sd); range)

T3 (M (sd); range)

T4 (M (sd); range)

T5 (M (sd); range)

31

27.01 (11.84); 5.00-46.43

24.21 (11.66); 0.00-46.43

26.02 (12.29); 0.00-50.00

25.85 (11.49); 3.57-46.43

25.02 (13.53); 0.00-50.00

24

21.15 (12.03); 0.00-42.86 Ψ
22.72 (12.41); 0.00-42.86 Ψ Ψ
23.97 (11.14); 4.17-42.86 Ψ Ψ
24.77 (8.69); 7.14-42.86 Ψ Ψ

24.61 (12.82); 5.00-53.57

Ψ  data not complete: caregiver mastery for the control group at T1 consists of 21 participants.
Ψ Ψ  data not complete: caregiver mastery for the control group at T2, T3 and T4 consists of 23 participants.
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discussion

According to our expectations, HRQOL of the patient and several aspects of neurological 

functioning at baseline are indeed related to HRQOL and feelings of mastery of the informal 

caregiver. However, we did not find a relationship with tumor grade, in contrast with Janda 

and colleagues.198 This may be explained by the fact that we included caregivers of a more 

homogeneous group of patients (only high-grade glioma (grade III or IV) as opposed to also 

including grade I or II glioma). 

Table 3. Effects of the intervention on mental functioning (MCS) and caregiver mastery.

 B se B Beta r2 p-value

model (mental functioning (mcs))

Step 1

Group

Step 2

Group

Communication deficits (proxy)

Step 3

Group

Communication deficits (proxy)

Cognitive functioning (proxy)

Step 4

Group

Communication deficits (proxy)   

Cognitive functioning (proxy)

Physical functioning (proxy)

6.016

7.405

-0.172

5.508

-0.080

-0.193

4.911

-0.056

-0.153

0.225

2.940

2.812

0.062

3.063

0.087

0.131

3.048

0.087

0.132

0.146

0.271*

0.333*

-0.353*

0.248

-0.165

-0.264

0.221

-0.115

-0.210

0.212

0.073

0.194

0.227

0.262

0.046*

0.011*

0.007*

0.078

0.359

0.146

0.113

0.524

0.251

0.131

model (caregiver mastery)

Step 1

Group

Step 2

Group

Cognitive functioning (proxy)

Step 3

Group

Cognitive functioning (proxy)

Communication deficit (proxy)

Step 4

Group

Cognitive functioning (proxy)

Communication deficit (proxy)

Mental functioning (proxy)

-7.798

-6.003

0.223

-7.288

0.135

0.098

-7.044

0.066

0.069

-0.265

2.805

2.782

0.093

3.022

0.124

0.090

2.943

0.126

0.089

0.139

-0.369*

-0.284*

0.315*

-0.345*

0.190

0.184

-0.333*

0.093

0.130

-0.273

0.136

0.228

0.247

0.302

0.008*

0.036*

0.021*

0.020*

0.284

0.286

0.021*

0.605

0.446

0.063

* p<0.05
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Caregivers who received the intervention maintained a more stable level of mental 

functioning (MCS) and even showed a modest improvement in feelings of mastery in contrast 

to the caregivers in the control group. However, after correcting for communication deficits, 

cognitive functioning and HRQOL of the patient, the effect on mental functioning (MCS) lost 

statistical significance. This demonstrates that, irrespective of the effects of the intervention, 

the caregiver’s perception of deterioration in the patient’s communicative ability, cognitive 

functioning, and HRQOL negatively affects mental functioning of the caregiver. A previous study 

showed that both a higher age of the patient and a lower income and educational level of the 

informal caregiver can render informal caregivers of cancer patients more vulnerable to burden 

and depression.253 Another study found that insecure attachment styles and the level of support 

experienced from the direct environment predict depression and anxiety of informal caregivers.254 

Our findings suggest that mental functioning (MCS) of informal caregivers of HGG patients is at 

increased risk when caregivers perceive changes in neurological symptoms in the patient. 

Our study evidently has its limitations. In the first place, there was a relatively large percentage 

of patient-caregiver dyads dropping out of the study or follow-up assessments (42.9% in total, see 

Figure 1). This includes participants in both study arms (51.6% in the intervention group and 32% in the 

control group) and entails both caregivers who completed the intervention and those who did not. 

High attrition rates such as the ones found in this RCT may imply that participation in the study was too 

burdensome for some caregivers. Six sessions with a psychologist and/or filling in relatively extensive 

questionnaires about their own and their ill partners’ wellbeing may be too taxing in this tumultuous 

and highly demanding period in their lives. Moreover, informal caregivers who lost their partner 

during follow-up may be fundamentally different from those who dropped out for other reasons. 

However, separating these participants in analyses would not be desirable, since owing to the dismal 

prognosis many informal caregivers of HGG patients will eventually experience the loss of their loved 

one. Nevertheless, cautious interpretation of the present study results certainly is warranted as the 

positive effects we found may not hold for all informal caregivers. Future studies should therefore 

focus on developing the least demanding way to improve informal caregivers’ mental health, in terms 

of time invested by both the informal caregiver and the health care professional. 

Unfortunately, in supportive care interventions for HGG patients dropout rates are usually 

high.255 In a study by Meyers et al., exploring the effects of a psychological intervention on quality of 

life of cancer patients and their caregivers, approximately 65% of patient-caregiver dyads withdrew 

before the end of the study.256 In the palliative setting, intervention studies focussing on improving 

mental health in informal caregivers of cancer patients have roughly similar attrition rates, varying 

between approximately 31% and 57%.257-259 Reasons for attrition mentioned in these studies, if any, 

were death or decline of the patient or decline of the caregivers (for example, because they felt 

overwhelmed). Reasons for attrition were similar in the present study. Taking this into consideration, 

it seems that the number and the reasons of patient-caregiver dyads dropping out of the present 

study is within expectations. Despite the number of participants dropping out, we included all 

caregivers who completed the baseline assessment in the analysis of the intervention using intention 

to treat analysis and the last observation carried forward (LOCF) method. Although imputation of 

data certainly has its methodological drawbacks, the LOCF method is suggested to consistently 
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underestimate within-group changes in efficacy.260 As we did not expect HRQOL of either group 

to decline or improve, this method suggests that the relatively modest efficacy of the present 

intervention may actually be larger than shown with our rather conservative approach. 

Caregivers of HGG patients differ from caregivers of patients with many other types 

of cancer in that they may experience rapid changes in functioning and therefore need 

immediate information and support.261 Furthermore, caregivers of patients with cognitive and 

neuropsychiatric symptoms are at higher risk for increased levels of distress.262, 263 Therefore, 

we consider our study of great importance to this specific group of informal caregivers. Our 

results should, however, at the same time be interpreted with some caution since we used 

questionnaires completed by caregivers at frequent time intervals. As self-evaluation is a 

complex process,264 frequent evaluation of mental well-being may have caused participants to 

notice small changes in their own and the patient’s functioning they otherwise would not have 

observed. For example, having subjective memory complaints can lead to an attentional bias 

toward everyday forgetfulness.265 Moreover, Higginson and colleagues found that caregivers 

experiencing higher burden are more prone to rate specifically the psychological aspects of 

HRQOL of patients as worse than patients would report themselves. Concordance between 

patient’s and caregiver’s ratings improved when caregivers reported more positive feelings 

associated with caregiving.266 Furthermore, there are indications that relatively severe symptoms 

of depression in cancer patients with persistent fatigue can hinder improvements in HRQOL in 

both patients and partners.267 In the palliative cancer setting, caregivers aged 45 to 54 report the 

highest levels of depressive symptoms268 and antidepressants can aid in improving symptoms of 

depression, burden and HRQOL.269 Therefore it seems worthwhile to evaluate not only HRQOL 

and mastery but also caregiver burden and mood of both patient and caregiver in future studies. 

To our knowledge, this is the first RCT to examine the effects of a psychological intervention on 

HRQOL and feelings of mastery of informal caregivers of HGG patients. Our study demonstrates 

that HRQOL of the patients and several aspects of neurological functioning are indeed related 

to HRQOL and feelings of mastery of the informal caregiver. The supportive intervention 

based on CBT and psychoeducational principles we offered showed modest effectiveness in 

improving feelings of mastery, even after correcting for changes in communication deficits, 

cognitive functioning and HRQOL of the patient. Caregivers’ mental functioning proved to 

be more susceptible to changes in neurological symptoms of the patient as perceived by the 

informal caregiver, irrespective of the effect of the intervention. More research should be done 

to support and improve our findings, preferably including assessments of caregiver burden as 

well as mood and antidepressant use of both caregiver and patient. Meanwhile, however, since 

our findings were encouraging we highly recommend that supportive interventions be offered 

systematically to this vulnerable group of informal caregivers. 
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