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Quality of reporting and assessment of patient-reported 
health-related quality of life in patients with brain 
metastases: a systematic review

Brain metastases (BMs) from systemic cancer represent 
an important health care problem with incidence rates 
and mortality rates higher than those of any individual 

primary brain malignancy.1,2 Approximately 20% to 40% of 
all cancer patients develop BMs, and incidence rates are 
still increasing, primarily because of improved therapies 

Aislyn C. DiRisio,‡ Maya Harary,‡ Anouk van Westrhenen, Eman Nassr, Anastasia Ermakova,  
Timothy R. Smith, Linda Dirven, Martin J. B. Taphoorn, Rania A. Mekary,† and Marike L. D. Broekman†

Computational Neurosciences Outcomes Center, Brigham and Women’s Hospital, Harvard Medical School, Boston, 
Massachusetts, USA (A.C.D., M.H., A.V.W., T.R.S., R.A.M., M.L.B.); Icahn School of Medicine at Mount Sinai, New 
York, New York, USA (A.C.D.); Department of Neurosurgery, Brain Center Rudolf Magnus University Medical Center 
Utrecht, Utrecht, The Netherlands (A.V.W.); School of Pharmacy, Massachusetts College of Pharmacy and Health 
Sciences University, Boston, USA (E.N., A.E., R.A.M.); Department of Neurology, Leiden University Medical Center, 
Leiden, The Netherlands (L.D., M.J.B.T.); Department of Neurology, Haaglanden Medical Center, The Hague, The 
Netherlands (L.D., M.J.B.T.); Department of Neurology, Leiden University Medical Center, Leiden, The Netherlands 
(MLDB); Department of Neurology, Haaglanden Medical Center, The Hague, The Netherlands (MLDB).

Corresponding Author: Marike L. Broekman, MD, PhD, LLM, Department of Neurosurgery, University Medical Center Utrecht, HP 
G03.124, PO Box 85500, 3508 GA Utrecht, The Netherlands (m.broekman@haaglandenmc.nl).

†These authors contributed equally and share senior authorship.

‡These authors contributed equally and share first authorship.

Abstract
Brain metastases (BMs) have become increasingly prevalent and present unique considerations for patients, includ-
ing neurocognitive sequelae and advanced disease burden. Therefore, assessing health-related quality of life (HRQoL) 
via patient-reported outcome measures (PROMs) is an important element of managing these patients. A system-
atic review of the literature was conducted with the aims of (1) assessing how PROMS used in BM patients were 
validated, (2) assessing PROM content, and (3) evaluating quality of PROM-results reporting. PROM validation and 
quality of reporting were assessed using the COnsensus-based Standards for the selection of health Measurement 
INstruments (COSMIN) grading criteria and International Society of Quality of Life (ISOQOL)-recommended PROM-
reporting standards, respectively. Forty-seven studies reporting on 5178 patients with a range of primacy cancer 
types were included. Eight different PROMs were applied, ranging from general to brain-specific questionnaires. 
Weaknesses in the validation of these PROMs were assessed by the COSMIN criteria. Many of these PROMs were 
not developed for BM patients and contained little information on cognitive symptoms. The overall quality of PROM 
reporting was insufficient based on the ISOQOL scale. Given the unique clinical considerations in BM patients, our 
results indicate the need for a standardized, validated questionnaire to assess HRQoL in this population. Additionally, 
there is room for quality improvement with regard to reporting of PROM-related results.
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for systemic cancers and increased survival from systemic 
malignancies.1,2 Different treatment modalities are avail-
able for BMs, varying from surgical excision and stereo-
tactic radiosurgery (SRS), to whole-brain radiation therapy 
(WBRT), systemic chemotherapy, and palliation.1 Choice 
of treatment strategy is dependent on a variety of clinical 
factors, including individual tumor characteristics such as 
histopathology, number, size, and location, and patient 
characteristics such as extracranial disease activity, age, 
and performance status.3–6 While aggressive treatment 
may prolong overall survival, it may also increase the risk 
of complications and treatment-related adverse events.5 
Especially in palliative care, physicians aim to assess the 
potential clinical benefit of treatment in terms of morbid-
ity and mortality, within the larger context of the patient’s 
health-related quality of life (HRQoL) and goals of care.7

Historically, the physician’s assessment of treatment-
related adverse effects and performance status served as 
a surrogate for the patient’s HRQoL. Over the past decades, 
based on an understanding that HRQoL involves mainly 
subjective elements and are therefore best reported by 
the patients themselves, several patient-reported outcome 
measures (PROMs) have been developed to better cap-
ture HRQoL information.8–10 Notably, it has been shown 
that physician-reported symptoms do not accurately cor-
relate with PROMs, emphasizing the importance of collect-
ing HRQoL information directly from the patient.10 These 
PROMs, which may range from general to disease-specific 
questionnaires, aim to measure differences in HRQoL 
between patients or patient groups and to predict and 
evaluate changes in HRQoL over time.11 The use of PROMs 
to assess HRQoL can thereby facilitate optimal care man-
agement and even increase survival in metastatic cancer 
patients, compared to dependence solely on the physi-
cian’s evaluation of symptoms and patient’s HRQoL.8,12–15

Various PROMs have been applied in the care of BMs 
patients, including general cancer and brain-specific 
questionnaires. Focusing on PROMs that aim to measure 
HRQoL, the goal of this review was to assess the validation 
studies conducted on the PROMs, the domains covered 
by these instruments, and the quality of their reporting 
among BM patients in particular.

Methods

Study Selection

A systematic review of the literature was performed 
in accordance with the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses guidelines.16 
PubMed, Embase, and Cochrane databases were searched 
through December 2016 for studies that used PROMs in 
patients with BMs. Appropriate Medical Subject Headings 
and Emtree terms were used. The complete search strategy 
is listed in (Supplementary Table  1). Titles and abstracts 
were screened in duplicate followed by full-text screening 
in duplicate. Discrepancies were solved through discus-
sion with senior authors. Screened articles were included 
if they met the following criteria: (1) contained original 
research; (2) were written in the English language; (3) 

reported on a patient population of at least 18 years of age 
who had a diagnosis of BMs, regardless of primary cancer 
type or treatment modality; and (4) used PROMs to deter-
mine patient HRQoL. If the population included in a study 
contained patients without BMs, the study was included for 
analysis only if the characteristics and outcomes of the BM 
subgroup were reported separately. PROMs were defined 
as a questionnaire completed by the patient, rather than a 
health care professional or family member, that reported 
on aspects of HRQoL.

Data Extraction

The following data were extracted from the articles: study 
design, publication year, patient characteristics, primary 
tumor pathology, treatment modality, PROM used, and 
schedule of PROM administration. Data extraction was 
performed by two investigators and discrepancies were 
resolved by discussion.

PROM Analysis

To analyze the content of the questionnaires, the indi-
vidual questions from each of the PROMs used by the 
included articles were categorized into 1 of 4 domains: (1) 
Global Functioning, (2) Physical Well-Being, (3) Social and 
Emotional Well-Being, and (4) Cognitive Complaints. These 
comprehensive domains were chosen by the authors, who 
tried to reduce overlap among categories, and discrep-
ancies were resolved via discussion. Categorization was 
performed to better represent the composition of the dif-
ferent questionnaires, focusing on domains especially 
important for BM patients. Global Functioning included all 
questions relating to a summative assessment of HRQoL, 
ability to work or drive, and outlook for the future. Physical 
Well-Being included questions pertaining to any physical 
symptoms related to disease or treatment, including pain, 
fatigue, and level of independence. Social and Emotional 
Well-Being included questions assessing physiological 
symptoms inherently related to the disease and the emo-
tional repercussions of physical symptoms, as well as the 
effect of these factors on the patient’s relationships. For 
example, questions in this domain elicited symptoms of 
anxiety or depression, and touched on the effects of the 
disease or treatment on the patient’s relationship with 
friends or family. Cognitive Complaints included questions 
assessing clarity of thought, ability to communicate, mem-
ory, reading, and writing.

PROM Reporting

Quality of PROM-results reporting was determined using 
the International Society of Quality of Life (ISOQOL)-
recommended PROM-reporting standards.17 In accord-
ance with the previous literature, a modified version of the 
ISOQOL standards was used to accommodate both rand-
omized and nonrandomized studies. The ISOQOL standards 
are based on the Consolidated Standards of Reporting Trials 
guidelines for randomized studies and are composed of a list 
of elements deemed to be important in every study reporting 

https://academic.oup.com/nop/article-lookup/doi/10.1093/nop/npy024#supplementary-data
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PROMs data. Some of the included elements include a PRO-
specific hypothesis and a discussion of the generalizability 
of the PROM results. Scoring of each article was again per-
formed in duplicate and discrepancies were resolved by dis-
cussion. In accordance with previous studies, a score of ≥11 
out of 16 was considered to be a sufficient level of reporting 
for the purposes of this study.18 The Pearson Correlation and 
the Mann-Whitney U Test were used to assess relationships 
between ISOQOL scores with study design and length of fol-
low up. P < .05 was considered significant.

Validation Assessment

Studies conducted to evaluate psychometric properties 
on each of the PROMs were identified via citation review 
and database search. Each PROM was then assessed 
using methods to assess measurement properties of the 
PROMs. This was modified from the COnsensus-based 
Standards for the selection of health Measurement 
INstruments (COSMIN) grading criteria9 and this modifi-
cation has been used previously in brain tumor patients.18 
The COSMIN criteria were developed in a Delphi Study to 
evaluate PROMs for HRQoL. The modified version, used 
here, has previously been used in brain tumor patients 
(Supplementary Table 2). The domain “Criterion Validity” 
was graded as not accessible, because there is no clear 
gold standard.

Results

Study Characteristics

The search and screening identified 47 original studies that 
used a PROM to assess HRQoL in a total of 5178 patients 
with BMs (Fig.  1). The median of number of patients 
included in each study was 65 patients (interquartile range 
[IQR]: 38-151). The most common primary tumor types 
were lung cancer (58%, n = 2980) and breast cancer (14%, 
n = 728) (Supplementary Table 3). The remaining primary 
tumor types included renal, urogenital, colon, melan-
oma, liver, pancreas, and unknown primary. Seven studies 
included only patients with lung cancer (six of which were 
entirely non-small cell lung cancer) and 1 study described 
the results of only patients with breast cancer. All remain-
ing studies included patients with a variety of different 
primary tumor pathologies. Treatment regimens included 
WBRT, SRS, surgery, chemotherapy, and supportive ther-
apy, either independently or in combination.

HRQoL Reporting

Forty of the included studies assessed patient HRQoL 
using a single PROM, while 9  studies used multiple 
PROMs. A  total of 8  different PROMs were used in this 
patient population. The most commonly used PROMs 
were the European Organization for the Research and 
Treatment of Cancer Quality of Life Questionnaire-Core 
30 (EORTC QLQ-C30) (n = 24 studies) and the Functional 
Assessment of Cancer Therapy-General (FACT-G) (n  =  16 

studies). The EORTC-QLQ-C30 questionnaire was used 
both with and without specific modules, including the 
brain module (BN20), lung cancer module (LC13), and 
breast cancer module (Br23). The FACT was used both with 
and without the brain module (Br). Other PROMs were 
used such as the abbreviated EORTC-C15-palliative (PAL) 
(n = 8 studies), the EuroQol-5D (n = 5 studies), Edmonton 
Symptom Assessment Scale (ESAS) (n  =  4 studies), the 
Brain Symptom Impact Questionnaire (BASIQ) (n  =  3 
studies), the Short Form 36 (SF-36) (n  =  2 studies), and 
the McGill Quality of Life Index (McGill QoL) (n = 1 study) 
(Supplementary Table 3).

Domains of Interest

The length of the 8 PROMs used in the BM population 
ranged from 5 to 36 questions, and the 2 brain-specific 
PROM extensions included 20-23 additional questions 
(Table 1). The most well-represented domain was Physical 
Well-Being, which comprised >50% of the questions in 
the 8 PROMs and 2 PROM extensions. This is followed 
by Emotional and Social Well-Being with an average of 5 
questions, or 27% of the questions, in all PROMs (median: 
21%, IQR: 18%-31%). Despite being used in patients with 
BMs, the McGill QoL and the EuroQoL-5D PROMS did not 
include questions regarding cognitive difficulties. When 
used without their respective brain-specific modules, the 
FACT-G did not include questions in the cognition domain 
either, while the EORTC-QLQ-C30 included 2.

Level of PROMs Reporting

The studies included in this analysis scored an average 
of 9 points out of a possible 16 points on the ISOQOL 
scale (median: 9, IQR: 6-11). This indicates a relatively 
low-quality level of reporting of PROM results in the 
literature on BM (Supplementary  Table  3). Only 14 
of the 47 (30%) included studies scored equal to or 
greater than 11/16 points, which is used as the bench-
mark for sufficient reporting in previous studies on 
brain tumors.18 A  total of 22 studies used the EORTC 
questionnaires, of which only 18% (4/22) achieved an 
ISOQOL score ≥11 (Supplementary Table 3). Similarly, 
the FACT questionnaires were used in 18 studies, of 
which 33% achieved the ISOQOL benchmark of ≥11. 
Though less frequently used, studies using BASIQ 
(2/3), ESAS (2/4), and McGill (1/1) were more likely to 
meet the ISOQOL benchmark. The studies performed 
particularly poorly on 3 of the ISOQOL criteria: (1) 
PRO-specific hypothesis is clearly stated (78% failed to 
meet standards), (2) evidence of appropriate statistical 
analysis is provided for each hypothesis (82% failed 
to meet standards), and (3) statistical approaches for 
the handling of missing data are explicitly stated (73% 
failed to meet standards) (Supplementary Table  4). 
Neither length of follow-up (R = –0.125, P = .476), rand-
omized vs observational study (U = 148.5, P = .341), nor 
prospective as compared to retrospective study design 
(U  =  117.5, P  =  .274) were associated with ISOQOL 
scores.

https://academic.oup.com/nop/article-lookup/doi/10.1093/nop/npy024#supplementary-data
https://academic.oup.com/nop/article-lookup/doi/10.1093/nop/npy024#supplementary-data
https://academic.oup.com/nop/article-lookup/doi/10.1093/nop/npy024#supplementary-data
https://academic.oup.com/nop/article-lookup/doi/10.1093/nop/npy024#supplementary-data
https://academic.oup.com/nop/article-lookup/doi/10.1093/nop/npy024#supplementary-data
https://academic.oup.com/nop/article-lookup/doi/10.1093/nop/npy024#supplementary-data


217DiRisio et al. Use of PROMs in evaluating HRQoL in brain metastases patients
N

eu
ro-

O
n

colog
y

N
eu

ro-O
n

colog
y 

P
ractice

Development and Validation of PROMs

Three of the 8 identified PROMs questionnaires used in 
patients with BMs (BASIQ, EORTC QLQ-C30 [with BN20], 
and FACT-G [with FACT-Br]) have been specifically vali-
dated in this population (Table 2). The remaining 5 instru-
ments have been validated in general cancer patients 
(ESAS, McGill), cancer palliative care patients (EORTC-
QLQ-C15-PAL), and a general population of patients (SF-
36, EuroQOL). The COSMIN criteria9 (Supplementary 
Table  2) were developed to assess the measurement 
properties of PROMs, and contain 9 domains, all of 
which can be scored as positive (“+”), negative (“–”), 
not included (“0”), and questionable (“?”). None of the 
PROMs completely fulfilled all the COSMIN validation 
criteria (Table  2). EORTC-QLQ-C30 with the BN-20 sup-
plement received the most “+” ratings (3 total), indicat-
ing that some criteria were addressed and fulfilled. The 
BASIQ followed closely behind, with 2  “+” ratings. The 
validation of the PROMS was most likely to be positively 
rated on the criteria of content validity, followed by inter-
nal consistency and construct validity. PROM validation 
was the weakest in 2 criteria: responsiveness, or floor and 
ceiling effects.

Discussion

Among the 47 studies found on HRQoL assessment using 
PROMs in BM patients, 8 different general and brain-spe-
cific PROMs were used. Based on the ISOQOL scale, the 
overall quality of reporting of PROM results was insuf-
ficient. Many of the PROMs used in patients with BMs 
were extensive, yet the development and validation of 
the PROMs inadequately addressed several aspects of the 
COSMIN criteria.

Patient HRQoL is increasingly recognized as an essential 
treatment goal. For this reason, PROMs have become an 
integral part of clinical trial design. In addition, these instru-
ments are gradually adopted into clinical care outside the 
realm of trials. Studies show that the use of PROMs in clinic 
can help facilitate physician-patient communication35 and 
even improve survival12 in oncology patients, thus adding 
value to clinical practice. Especially in BM patients, HRQoL 
is often highlighted as an important measure, because this 
patient population generally has limited life expectancy 
and palliative treatments focus on improving or maintain-
ing HRQoL.36 Our results show that the PROMs used in 
patients with BMs are questionnaires largely developed for 
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Fig. 1 PRISMA Flow Diagram Showing the Study Selection Process. HRQoL indicates health-related quality of life; PRISMA, Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses; PROMs, patient-reported outcome measures.

https://academic.oup.com/nop/article-lookup/doi/10.1093/nop/npy024#supplementary-data
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a general cancer population, which highlights an opportu-
nity to improve reporting and monitoring of HRQoL in BM 
patients. Specifically, improvement can be made in how 
PROMs for patients with BM are (1) developed and vali-
dated, and (2) implemented and reported.

Only 1 PROM (BASIQ) was developed specifically for 
patients with BMs, and 3 PROMs or variations of the PROMs 
have been validated in patients with BMs. However, PROM 
development and validation were lacking several of the cri-
teria that were determined to be important by the experts 
who developed the COSMIN criteria. Most PROMs did 
not fulfill the “Responsiveness” criterion, which assesses 
how well the questionnaire can detect changes over time. 
In other words, it is unclear how sensitive these PROMs 
are to changes in HRQoL over time, associated with treat-
ment or progression of disease in the BM population. For 
PROMs to be effective in informing management of care in 
BM patients, improvement of development and validation 
of PROMs in this population is required. Additionally, most 
studies did not assess the “Floor and Ceiling Effects” cri-
terion in the process of validation. This COSMIN criterion 
aims to characterize the distribution of the studied popula-
tion by making sure that only a low percentage of respond-
ents achieve the highest or lowest possible values. While 
the omission of “Floor and Ceiling Effects” criterion con-
sideration technically represents a gap in the validation of 
these PROMs, this may be unavoidable given the hetero-
geneity in primary pathology and treatment modalities in 
the BM population, and thus should not necessarily indi-
cate a fundamental weakness in the validation.

BM patients are a heterogeneous population encom-
passing differences in underlying pathology, treatment 
regimens, symptoms, and life expectancy. Regardless 
of this heterogeneity in patient characteristics, the pres-
ence of BM puts these patients at high risk for cognitive 

dysfunction. Moreover, postchemotherapy cognitive 
impairment (PCCI) and cognitive dysfunction second-
ary to WBRT are recognized complications of therapy.37–41 
These cognitive impairments might affect the accuracy 
and completeness of the PROM data. Additionally, given 
that cognition is a particular concern in BMs, it is important 
that the PROMs used by these patients address cognitive 
complaints. The BASIQ, EORTC QLQ-C30 and specific brain 
modules (FACT-Br and EORTC QLQ-BN20) are the only 
questionnaires that assess cognition.

Lastly, the results of this analysis showed a low quality 
of PROMs reporting in the included studies, as measured 
by ISOQOL.42 The more commonly used PROMs (EORTC 
and FACT) showed variable quality of reporting and met 
the ISOQOL benchmark in a mere 18% and 33% of the rele-
vant studies, respectively. There are several factors that 
may contribute to low-quality reporting, some of which 
are inherent to the studied population, and therefore it 
should not be inferred that there was low quality of study 
design. Only 11 of the 49 studies explicitly stated the PRO 
hypothesis that was being tested or the relevant outcome 
domain that was applicable in the context of their study. 
This precludes the possibility of robust statistical analysis 
to test PRO hypotheses. It is therefore important to apply 
PROMs in a hypothesis-driven manner to assess various 
factors, including how PROMs relate to symptom burden, 
communication with physicians, or need for auxiliary ser-
vices and counseling. Additionally, given the poor progno-
sis and rapid clinical deterioration in many patients with 
BMs, reporting bias is a major factor in studies reporting 
on HRQoL in this population. This may lead to significant 
dropout and missing data. Unfortunately, only 13 studies 
fulfilled the ISOQOL criteria for stating and addressing the 
extent of missing data. Two included studies compared 
PROM data to PROMs filled out by proxies. While this is a 

Table 1 Analysis of PROMs by Domain

Questions by Domain, n (%)

Questionnaire (N) Global Functioning Physical Well-Being Emotional and Social 
Well-Being

Cognition

McGill QoL (N = 15) 5 (36) a1 (7) 9 (64) 0 (0)

EuroQoL 5D (N = 5) 1 (20) 4 (60) 1 (20) 0 (0)

BASIQ (N = 18) 0 (0) 9 (50) 0 (0) 9 (50)

FACT-G (N = 27) 3 (11) 8 (30) 16 (59) 0 (0)

FACT-Br (N = 23) 2 (9) 8 (35) 4 (17) 9 (39)

EORTC QLQ-C30 (N = 30) 3 (10) 19 (63) 6 (20) 2(7)

EORTC QLQ-BN20 (N = 20) 1 (5) 11 (55) 5 (25) 3 (15)

EORTC QLQ-C15-PAL (N = 15) 1 (7) 12 (80) 2 (13) 0 (0)

ESAS (N = 9) 1 (11) 6 (67) 2 (22) 0 (0)

SF-36 (N = 36) 6 (17) 18 (50) 12 (33) 0 (0)

Abbreviations: BASIQ, Brain Symptom Impact Questionnaire; BN20, brain module; C15-PAL, C15-palliative; EuroQoL 5D, EuroQol 5 Dimension 
Questionnaire; EORTC QLQ-C30, European Organization for the Research and Treatment of Cancer Quality of Life Questionnaire-Core 30; ESAS, 
Edmonton Symptom Assessment Scale; FACT-Br, Functional Assessment of Cancer Therapy-brain; FACT-G, Functional Assessment of Cancer 
Therapy-general; McGill QoL, McGill Quality of Life Index; N: total number of questions in questionnaire; PROMs, patient-reported outcome meas-
ures; QLQ, Quality of Life Questionnaire; SF-36, Short Form 36.
aPatients are instructed to list current physical symptoms and rate the degree to which they each affect functioning.
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potential solution for patients with low cognitive function, 
the data do not come directly from the patient and thus 
these results need to be used with that limitation in mind.

One suitable alternative in patients who cannot com-
plete longer questionnaires is the use of computerized 
adaptive testing (CAT), which is currently available for the 
QLQ-C30.43,44 These are instruments that adapt the type 
and number of questions asked based on the patients’ ear-
lier responses, and could therefore reduce the response 
burden and increase the precision of measurement. 
Another potential approach that may become available 
in the coming years is the use of smartphone-based data 
collection of general digital phenotypes, which can track 
patients’ mobility, social interaction, and even cognitive 
functioning by the way they interact with their phones.45,46 
The use of shorter questionnaires and/or the use of pas-
sively collected smartphone-based data may decrease 
selection bias, dropout, and the potential for reporting 
bias of PROMs reporting, thereby improving the quality 
of reported data. Improvement in the reporting of PROMs 
will advance our understanding of how patient HRQoL is 
affected in the BM population and thereby facilitate the 
integration of these lessons learned into clinical prac-
tice. Naturally, in situations in which patient condition is 
too poor to complete any type of PROM, questionnaires 
may be filled out by patients’ proxies, or lastly, physician 
assessment of HRQoL can be used.

Given the variability in validation methods employed, it 
remains unclear which PROM is best correlated with clin-
ical outcomes including survival. Nevertheless, the use of 
HRQoL PROMs designed with BM patients in mind is likely 
useful beyond correlation (or lack thereof) with survival, 
as tracking HRQoL may help inform symptom manage-
ment and identify patients who may benefit from add-
itional psychosocial support services. The only 2 PROMs 
that were validated in the BM population specifically were 
the BASIQ and the FACT (G and Br). Though not formally 
validated in the BM population, EORTC-QLQ-C30 admin-
istered alongside its respective brain module (BN20) per-
formed the best on the COSMIN scoring in its validation 
and was comprehensive in the domains covered, and a 
variation of the brain module (EORTC QLQ-BN20 + 2) has 
been validated for patients with BMs. Its primary short-
comings are 2-fold. First, the quality of reporting in stud-
ies using the EORTC tools as assessed by ISOQOL criteria 
was suboptimal, though this is more so an issue of study 
design than the characteristics of the questionnaire itself. 
Second, when administered in the fixed length traditional 
manner, its length (50 questions) may very well be prohibi-
tive for some patients; however, this may be addressed 
by using the aforementioned CAT approach. The shorter 
PROMs (BASIQ, EuroQOL, ESAS, and EORTC QLQ-C15-
PAL) are unbalanced in their HRQoL domain representa-
tion and should be used with this limitation in mind if used 
in isolation. The use of several questionnaires in combin-
ation, such as the BASIQ + EuroQoL 5D, is another alterna-
tive approach to ensuring a well-rounded interrogation of 
HRQoL. Overall, there is a need for validated PROMs that 
accurately track HRQoL in this population.

To our knowledge, this is the only study on the use of 
PROMs for the purpose of HRQoL assessment in patients 
with BMs. Thus, this review fills a gap in the literature and 
points to areas of concern by highlighting some of the 
methodological lapses in the development and use of 
PROMs for patients with BMs. Undoubtedly, patients with 
BMs represent a diverse patient population, and there-
fore their primary malignancy-specific HRQoL concerns 
are similarly varied. Despite the heterogeneity of this 
population, this review focused on the overlap among 
the subgroups as it relates to BMs. In addition, most 
included studies had exclusion criteria based on cogni-
tive functioning, which precludes more frail patients from 
undergoing formalized HRQoL surveillance. A limitation 
of our study includes the use of various tools of assess-
ment, including the COSMIN criteria and ISOQOL. These 
tools were chosen because they were created by experts 
in the field and have been used elsewhere in the litera-
ture. Nevertheless, they may reflect the specific priorities 
of their authors and are not the only quality assessment 
systems that exist. Unfortunately, the heterogeneity in 
patient characteristics and in the domains included in 
the PROMs, as well as the lack of unified reporting in the 
included studies made it methodologically unfeasible 
to pool results and directly compare the functionality of 
these, and we would encourage prospective investiga-
tion on the subject to further explore this question. With 
this scope in mind, this systematic review describes an 
important clinical problem and can help guide future 
studies of patients with BMs as well as the clinical care of 
these patients using PROMs.

In conclusion, HRQoL is of vital importance in the man-
agement of patients with BMs, and there is room for 
improvement in the development and use of PROMs to 
assess HRQoL in a way that captures the unique character-
istics of this specific population. An awareness of the limita-
tions in the administration of the currently available PROM 
questionnaires is essential to patient-centered practice and 
the optimization of care management in BM patients. This 
study highlights the need for prospective validation stud-
ies of PROMs in BM patients that could improve our under-
standing of HRQoL in this population and help to identify a 
“gold-standard” PROM in this population.
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