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ABSTRACT

Background. Breast reconstruction (BR) is performed to
improve outcomes for patients undergoing mastectomy. A
recently developed core outcome set for BR includes six
patient-reported outcomes that should be measured and
reported in all future studies. It is vital that any instrument
used to measure these outcomes as part of a core mea-
surement set be robustly developed and validated so data
are reliable and accurate. The aim of this systematic review
is to evaluate the development and measurement properties
of existing BR patient-reported outcome measures
(PROMs) to inform instrument selection for future studies.
Methods. A PRISMA-compliant systematic review of
development and validation studies of BR PROMs was
conducted to assess their measurement properties. PROMs
with adequate content validity were assessed using three
steps: (1) the methodological quality of each identified
study was assessed using the COSMIN Risk of Bias
checklist; (2) criteria were applied for assessing good
measurement properties; and (3) evidence was summarized
and the quality of evidence assessed using a modified
GRADE approach.

Results. Fourteen articles reported the development and
measurement properties of six PROMs. Of these, only three
(BREAST-Q, BRECON-31, and EORTC QLQ-BRECON-
23) were considered to have adequate content validity and
proceeded to full evaluation. This showed that all three
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PROMs had been robustly developed and validated and
demonstrated adequate quality.

Conclusions. BREAST-Q, BRECON-31, and EORTC
QLQ-BRECON-23 have been well-developed and
demonstrate adequate measurement properties. Work with
key stakeholders is now needed to generate consensus
regarding which PROM should be recommended for
inclusion in a core measurement set.

Breast cancer is the most common cancer in women,
with over 2 million new cases worldwide in 2018." In the
UK, approximately 40% of women who have surgery for
breast cancer undergo Inastectomy.2 Breast reconstruction
is offered to patients to improve body image and quality of
life.”

Decision-making for BR is complex. There are many
types of BR surgery ranging from implant-based proce-
dures to microsurgical free-flaps using tissue from the
abdomen, thigh, or buttock. Patients and surgeons need
high-quality evidence from well-designed studies to help
them make informed decisions about their reconstructive
options.

Outcome selection, measurement, and reporting in BR
studies, however, is currently heterogeneous and incon-
sistent.*> This means that results of individual studies
cannot be meaningfully compared or combined, limiting
their value for decision-making. To address this, a core
outcome set (COS), a minimum set of outcomes to be
measured and reported in all future research and audit
studies of BR, has recently been developed. Robust Delphi
methodology involving over 300 key stakeholders,
including patients and healthcare professionals, was
undertaken.® The 11-item COS includes clinical (implant
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and flap-based complications, major complications, and
unplanned surgery), patient-reported (quality of life, nor-
mality, emotional and physical well-being, donor-site
symptoms/morbidity, and self-esteem), and cosmetic
(women’s cosmetic satisfaction) outcome domains.

While a COS is an important step in determining what
outcomes should routinely be measured, this does not
describe how these key outcome domains should be
assessed. The next step in improving the quality and con-
sistency of outcome reporting in BR studies is therefore to
develop a core measurement set (CMS), a standard set of
instruments to assess the core outcome domains.’~ Patient-
reported outcomes are particularly important in BR, and it
is vital that any patient-reported outcome measure (PROM)
recommended for use in future studies be robustly devel-
oped and validated for use in this population. The
COnsensus-based Standards for the selection of health
Measurement INstruments (COSMIN) guidelinelo’” is a
critical appraisal tool for evaluating the methodological
quality of studies reporting the development and mea-
surement properties of health-related measures.'” This
provides a framework to assess the overall quality of out-
come measurement instruments for use in research and
clinical practice. The aims of this systematic review are to
(1) identify candidate PROMs for each patient-reported
outcome domain in the BR COS and (2) to critically
appraise, compare, and summarize the quality of studies
reporting the development and measurement properties of
each PROM using the COSMIN guidelines'' to inform
selection of PROMs for use in future BR studies and
inclusion in a BR CMS.

METHODS

This study was registered on the PROSPERO interna-
tional register of systematic reviews before the literature
search was performed (CRD42017075211).

Search Strategy and Paper Identification

A systematic search strategy was applied to the OVID
versions of MEDLINE (1946-February 2019), EMBASE
(1974-February 2019), and PsycINFO (1806—February
2019) to identify articles reporting the development and
measurement properties of PROMs developed for and/or
validated in women undergoing BR surgery. The search
was limited to human studies published in English from
database inception up to and including the 26 February
2019. Abstracts and conference reports were excluded due
to difficulties evaluating incomplete information. Refer-
ence lists of included articles were hand searched for

further relevant publications. Duplicate records were
excluded.

The search strategy used four broad search terms rec-
ommended by COSMIN for performing a systematic
review of measurement properties;'’ These were: (1) the
constructs of interest, namely the patient-reported outcome
domains included in the BR COS® (self-esteem, normality,
quality of life, donor-site problems, emotional and physical
well-being, and women’s cosmetic satisfaction), (2) the
target population (BR), (3) the comprehensive PROM filter
developed by the Patient Reported Outcomes Measurement
Group of the University of Oxford,'” and (4) the mea-
surement properties filter described by Terwee et al.'* The
full search strategy is detailed in “Appendix”.

Initial scoping work suggested that few PROMs cur-
rently exist that have been developed and/or validated
specifically for patients undergoing BR surgery. For this
reason, no specific construct for BR were included in the
search strategy to avoid suitable instruments being inap-
propriately excluded.

Titles and abstracts of the remaining citations were
screened independently for eligibility by two reviewers
(C.D./S.P.) using predetermined inclusion criteria. Any
discrepancies were resolved by discussion between the two
reviewers. If uncertainty remained, the full text was
obtained for further review and discussion. The reference
lists of retrieved articles and existing reviews were manu-
ally searched to identify additional potentially relevant
studies.

Paper Selection

Full-text original papers published in English reporting
the development and/or evaluation of the measurement
properties of patient-reported outcome questionnaires in
women undergoing BR were eligible for inclusion. Further
eligibility criteria included that the questionnaire had to
have been developed for patient self-completion, evaluate
one of the core patient-reported outcome domains identi-
fied in the COS (i.e., health-related quality of life,
normality; women’s cosmetic satisfaction; physical well-
being, emotional well-being, or self-esteem) to be relevant
for inclusion in the CMS, and have been specifically
developed for and/or evaluated in female patients aged
18 years or over who had undergone BR. Breast recon-
struction was defined as reconstruction of the breast after
total mastectomy for invasive or preinvasive breast cancer
or risk reduction.

Excluded were studies involving patients (1) with breast
cancer in general without specific reference to BR, (2)
undergoing breast conserving surgery or partial BR [e.g.,
with latissimus dorsi (LD) miniflaps or chest wall
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perforator flaps], and (3) undergoing cosmetic breast sur-
gery only (e.g., reduction or augmentation surgery).

Papers were screened for inclusion independently by
two reviewers (S.P./C.D.) using standardized proforma
based on predetermined inclusion criteria. In cases of
uncertainty, full-text papers were obtained for further
evaluation. Uncertainties that remained after full-text
review were resolved by discussion with an experienced
methodologist (K.A./R.M.). Reasons for exclusion were
recorded.

Data Extraction

Data were extracted onto standardized data extraction
proformas. Extracted data included (1) characteristics of
PROM instruments, including name of instrument, pur-
pose/objective of study, country of study, recall period, and
measurement properties evaluated, (2) PROM instruments
assessing each patient-reported outcome domain from the
BR COS, including COS item definition, name of PROM
instrument, outcome/scales being measured, and number of
items per scale, and (3) characteristics of included studies
of instruments assessing outcomes in women who had
undergone BR, including study author/year, country of
study/setting, instrument name, sample size, age (mean),
target population, type of RBS performed, and the indica-
tion for surgery.

Data Analysis

Selection of PROM Instruments for Full COSMIN
Evaluation Nine measurement properties are included
in the COSMIN evaluation.!! These included content,
structural, cross-cultural and criterion validity, hypothesis
testing for construct validity, internal consistency,
reliability, measurement error, and responsiveness.
Definitions of these properties are provided in Table 1.

Content validity is the most important measurement
property of a PROM and refers to whether the content of an
instrument appropriately reflects the construct to be mea-
sured. It must be clear that items in the PROM are relevant,
comprehensive, and comprehensible with respect to the
construct of interest and the target population.'”” Only
PROMs assessed by COSMIN criteria as having adequate
content validity qualified for full COSMIN evaluation in
phase 2 (Fig. 1). PROMs assessed as lacking content
validity were excluded from further evaluation (Fig. 1,
phase 1).11:15.16

For PROM instruments undergoing full COSMIN
evaluation, data on the instrument’s feasibility were also
collected. These included patient comprehensibility, com-
pletion time, patient’s required mental and physical ability
level, ease of standardization, ease of score calculation,

copyright, cost of using instrument, required equipment,
and regulatory agency’s requirement for approval.

Evaluating Quality of the PROMs Quality evaluation of
the included PROMs consisted of three steps (Fig. 1) and
was scored by three reviewers (C.D/RM./K.A.)
independently with disagreements resolved by discussion
with a fourth (S.P.).

Step 1. COSMIN Risk of Bias Checklist To evaluate the
methodological quality of each single study, the COSMIN
Risk of Bias checklist'™'"!'” was used. The COSMIN
checklist evaluates the nine measurement properties
together with the feasibility and interpretability of the
instrument. The risk of bias for each study was rated using
a four-point scale as either very good, adequate, doubtful,
or inadequate quality and determined by taking the lowest
rating of any items (“worst score counts”) within each
measurement property.

Step 2. Applying Criteria for Good Measurement
Properties by Using Quality Criteria

2a: Content Validity Each result of a single study on
PROM development and content validity was rated against
the 10 criteria for good content validity.'” The results of all
available studies were qualitatively summarized to deter-
mine whether, overall, the relevance, comprehensiveness,
comprehensibility, and overall content validity was suffi-
cient (+), insufficient (—), or indeterminate (?), taking all
evidence into account. Studies assessed as having insuffi-
cient content validity following this assessment were
excluded from further evaluation in the systematic review
as these should not be recommended for use.

2b: Remaining Measurement Properties For instru-
ments assessed as having sufficient content validity, the
result of each study for the remaining measurement prop-
erties were rated against the criteria for good measurement
properties.'" Each result was rated as either sufficient (+),
insufficient (—), or indeterminate (?).

Step 3. Summary of Evidence and Grading of Quality
of Evidence

3a: Content Validity The overall ratings determined in
step 2a were also accompanied by a grading for the quality
of the evidence using a modified Grading of Recommen-
dations  Assessment, Development and Evaluation
(GRADE) approach for systematic reviews of clinical tri-
als'® (scored as high, moderate, low, or very low). The
GRADE approach uses five factors to determine the quality
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TABLE 1 Definitions of measurement properties of instruments assessed by COSMIN guidelines

Measurement property

Definition

Internal consistency

Reliability

Measurement error
Content validity
Structural validity

Hypothesis testing for
construct validity

Cross-cultural validity

Criterion validity

Responsiveness

The degree of the interrelatedness among the items; the extent to which scores for patients who have not
changed are the same using different sets of items from same instrument

The proportion of the total variance in the measurements which is due to “true” differences between patients

The systematic and random error of a patient’s score that is not attributed to true changes in the construct to be
measured

The degree to which an instrument measures the construct(s) it purports to measure; the degree to which the
content of an instrument is an adequate reflection of the construct to be measured

The degree to which the scores of an instrument are an adequate reflection of the dimensionality of the
construct to be measured

The degree to which the scores of an instrument are consistent with hypotheses (for instance, with regard to
internal relationships, relationships to scores of other instruments, or differences between relevant groups)
based on the assumption that the instrument validly measures the construct to be measured; item construct
validity

The degree to which the performance of the items on a translated or culturally adapted instrument are an
adequate reflection of the performance of the items of the original version of the instrument

The degree to which the scores of an instrument are an adequate reflection of a “gold standard”

The ability of an instrument to detect change over time in the construct to be measured; item responsiveness

Definitions as described in COSMIN guidelines manual V1.0, 2018'°

FIG. 1 Selecting PROM
instruments for full COSMIN
evaluation (Phase 1 and 2)
(Figure adapted from Mokkink

Phase 1: Evaluate CONTENT VALIDITY

Evaluate the quality of the PROM:

et al.'%)

Step 1. Evaluate the methodological

STRUCTURAL VALIDITY
INTERNAL CONSISTENCY

properties:
-RELIABILITY
-MEASUREMENT ERROR
-CRITERION VALIDITY

CONSTRUCT VALIDITY
-RESPONSIVENESS

Phase 2: Full COSMIN EVALUATION

Evaluate internal structure:

CROSS-CULTURAL VALIDITY
And the remaining measurement

-HYPOTHESES TESTING FOR

quality of the included studies by
using the COSMIN Risk of Bias
checklist

Step 2. Apply criteria for good
measurement properties by using
quality criteria

Step 3. Summarize the evidence and
grade the quality of the evidence by
using the GRADE approach

of the evidence: risk of bias, inconsistency, indirectness,
imprecision, and publication bias. For evaluating content
validity, only three of these factors were applicable,
namely risk of bias, inconsistency, and indirectness.

3b: Remaining Measurement Properties To come to
an overall conclusion on the quality of a PROM, the results
of all available studies per measurement property had to be
consistent. The results were pooled and compared again

against the criteria for good measurement properties'' to
determine whether, overall, the measurement property of
the PROM was sufficient (4), insufficient (—), inconsistent
(%), or indeterminate (?). As with content validity, quality
of the evidence was graded using the GRADE approach for
each measurement property. For evaluating measurement
properties in systematic review of PROMs, only four of the
five factors (as detailed in step 3a above) were taken into



390 C. F. Davies et al.
Medline Embase PsycINFO
c (n=1271) (n=1177) (n=42)
=
S
=
= Articles identified in total
3 (n = 2490)
Records screened after
removing duplicates
= (n =2343)
£ Abstracts excluded:
g Abstract or letter only,
A \ 4 reviews, not validation or BRS
Articles selected for studies (n=2316)
full text review based
on title and abstract
(n=27)
>
% Reasons for exclusion:
B0 Not primary research/Reviews (n=8)
w — | Not validation studies (n=5)
Not BRS studies (n=3)
- < Manual search (n=3)
(V]
E
£ Total included in the review
14 articles describing 6 PROMs

FIG. 2 Flow diagram of the systematic review according to PRISMA

account, namely risk of bias, inconsistency, imprecision,
and indirectness.

RESULTS
Systematic Literature Search

After removal of duplicates, 2343 abstracts were
screened. For full-text review based on the title and
abstract, 27 articles were selected. Of these, 16 articles
were excluded from the review for the following reasons:
not primary research/reviews (n = 8), not validation studies
(n =5), or not related to BR surgery (n = 3). A further
three papers were identified from manual searching. 14
articles describing six BR PROMs met the eligibility cri-
teria and were included in the review (see PRISMA
diagram, Fig. 2).

Characteristics of Included PROMs

Table 2 presents the characteristics of the BR PROMs
identified in the review. All included PROMs were evalu-
ated in the English language. The recall period ranged from
“within the last week” to “5 years since breast surgery.”
Individual studies evaluated different measurement prop-
erties and not all measurement properties were assessed for
each PROM. A list of which specific measurement prop-
erties were measured per instrument is presented in
Table 2.

Assessment of Breast Reconstruction Patient-Reported
Outcome Domains

Outcome domains or constructs measured across the
identified PROMs included satisfaction with breasts, sat-
isfaction with overall outcome, psychosocial well-being,
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TABLE 2 Characteristics of included PROM instruments and measurement properties evaluated

PROM/ Purpose/objective of study Country Type of admin/ Constructs and subscales measured (no. COSMIN measurement
instrument (language in recall period of items) properties evaluated
(references) which the
questionnaire
was evaluated)
BREAST Q To develop a new patient-reported USA and To comment on Constructs: Satisfaction and HRQoL Structural validity
. 19 . . .
(Pusic et al.””) ochome r:easure ftobassetss the Canada their satltsfacftlon Three HRQoL domains: physical, Acceptability
unique outcome of breast surger, or aspects o . social. and sexus i
at?ems gery HRQI())L durin psychosogdl, dAnd sexua% wellbeing. Reliability-internal
p g Three satisfaction domains: breasts, .
the previous 5 consistency
p outcome, and care (163 items)
2 weeks Test—retest
reproducibility
Content validity
Construct validity
(hypothesis testing)
Scale validity
BREAST Q To independently validate BREAST Q  USA and To comment on Constructs: Breast reduction, Reliability-internal
(Cano et aLZD) and focus on the clinical Canada their satisfaction augmentation, reconstruction, and consistency and
interpretability of the instruments or aspects of mastectomy w/o reconstruction test—retest reliability
scores HRQoL during Six domains: satisfaction with breasts, Scale reliability
lzhijggizlous satisfactior} with ovexjall outcome, Content validity
> psychosocial well-being, sexual well- o
being, physical well-being, satisfaction Structural validity
with care Construct validity
(hypothesis testing)
Clinical validity

BREAST Q To develop two new measurement UK Outcomes were Back appearance scale (8 items) Structural validity
(Brog/]ne scales specifically for LD measured Back and shoulder function scale (11 Internal consistency
etal.”) reconstruction patients to evaluate 18 months after items)

the esthetic and functional outcomes surgery (also mea§uref1 person
of LD flap BR and assess their separation index)
psychometric properties

BREAST Q CAT To develop a computerized adaptive test USA Constructs: Satisfaction with breasts scale Internal consistency
(Young-Afat (CAT) to shorten the BREAST Q’s only (of the reconstruction module)
et al.) satisfaction with breasts scale Satisfaction with breasts (10-16 items)

Electronic To evaluate the psychometric properties USA Constructs: QoL, satisfaction, and patient ~ Acceptability
version of of an electronic version of the experience (17 items) Reliability (scale)
BREAST Q BREAST Q in a large online survey .
(Fuzesi Content validity
et al.*?) Construct validity

(hypothesis testing)
Convergent validity
Clinical validity
Discriminant validity

BRECON To develop a valid, reliable, and Canada Average time from  Constructs: HRQoL and satisfaction (100  Content validity (a
(Temple responsive self-admin questionnaire surgery to items in total) 100-item pilot
et al.”?) to assess women’s satisfaction with participation was questionnaire was

BR 2.9 years developed for
further
psychometric
testing)

BRECON 31 To develop a reliable and valid Canada Feelings regarding Constructs: HRQoL and satisfaction Internal consistency
(Temple- questionnaire to assess patient BR within past Self-image, arm concerns, intimacy, Reliability
Oberle satisfaction with BR 2 weeks satisfacti g
et al 23) sdtlbfc}CtIOIl, recovery, s-elf— Construct validity

: consciousness, expectations, o
appearance, nipple, abdomen (31 Content validity
items) (with additional two subscales  Face validity
where applicable: 4 items for nipple Criterion validity
recon and 10 items for abdominal
donor site)

BRECON 31 To verify the subscale structure of the ~ Canada Feelings regarding Constructs: HRQoL and satisfaction Internal consistency
(Temple- BRECON 31 using a test sample of BR within past Self-image, arm concerns, intimacy, Reliability
Oberle women naive to the questionnaire 2 weeks ; ;
ot al?h) q satisfaction, recovery, self- Content validity

consciousness, expectations,
appearance, nipple, abdomen (31
items) (with two additional subscales

Face validity
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TABLE 2 (continued)

PROM/ Purpose/objective of study Country Type of admin/ Constructs and subscales measured (no. COSMIN measurement
instrument (language in recall period of items) properties evaluated
(references) which the
questionnaire
was evaluated)
where applicable: 4 items for nipple
recon and 10 items for abdominal
donor site)
EORTC QLQ To develop and validate the first English, Italian, 3 years since BR Treatment or surgery related items A 3l-item pilot
BRECON European multicultural BR specific and Swedish (range 1-8 years) . questionnaire was
; Body image
(Thomson pre- and post-op PROM translations . developed for
et al.>) Sexuality psychometric
Cosmetic outcome testing
Overall satisfaction
(Provisional module: 5 domains and 31
items)

EORTC QLQ- To carry out phase three pretesting of English, 1-5 years after Provisional three scales (HRQoL): Phase III pretesting
BRECON the provisional 31 item EORTC German, BR Disease treatment/surgery related aimed to assess
(BRR) 26 QLQ-BRR questionnaire and assess Italian, symptoms comprehensibility
(Winters the relevance, acceptability, and Swedish, . and
et al.>) redundancy of Qu/items Dutch, and Sexuality comprehensiveness

E;insi:lions Cosmf:%lc outcome Structural validity
(prov1s1ot'1al scales were reduced from 31 Internal consistency
to 26 items) o
Construct validity-
convergent validity
Discriminant validity

EORTC QLQ- To carry out phase IV international International Standard recall Constructs: HRQoL before and after BR  Internal consistency
BRECON 23 field-testing of the EORTC period: the past Six subscales: Surgery side-effects, Reliability
(Wm';srs BRECON module to ﬁna}lze sc.ale week sexuality, satisfaction breast cosmetic, congent validity
et al.”") structure and psychometric testing satisfaction nipple cosmetic

satisfaction with surgery, donor site Structural validity

symptoms + single item questions Construct validity

(15 items before mastectomy and BR and (hypothesis testing)

9 items after BR) Convergent validity
Discriminant validity
Responsiveness
Acceptability
Interpretability

MBROS-S To evaluate the effects of reconstructive  USA and 1 year after Constructs: HRQoL and satisfaction with ~ Acceptability
(Alderman technique, procedure timing, and age Canada completion of breasts Internal consistency
et al.”%) on esthetic and general satisfaction in BR Two scales measuring general satisfaction  gejiabili

- eliabilit
women undergoing BR (five items) and esthetic satisfaction Y o
Interrater reliability
(seven items)
MBROS-BI To evaluate and compare psychosocial ~ USA and Previous 4 weeks Constructs: HRQoL, and body image and ~ Acceptability
(Wilkins outcomes for three common options Canada sexual functioning Internal consistency
29 i
etal.™) for mastectomy BR HRQoL: social support and concerns Reliability
about cancer reoccurrence o
. . Interrater reliability
Body image: appearance in clothes and .
bathing suit and naked, self- Responsiveness
consciousness around others, physical ~ Validity (comparison
attractiveness, satisfaction with body, with other
self-confidence, self-esteem, and self- measures)
consciousness during sexual activity
(nine items)
Patient-based To develop a new instrument for USA Undergone Positioning, defects in the breast, the Internal consistency

subjective assessing the appearance of

rating scale autologous BR and compare patient
for BR and physician evaluations
appearance

(Cohen

et al.>%)

autologous BR at
least 6 months
previously

breasts projection, the breast shape,
quality of the inframammary fold,
quality of the medial contour and
overall appearance of breast, and
overall satisfaction with BR

Reliability
(intraobserver and
interobserver)

Test—retest reliability
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physical well-being, sexual well-being, health-related
quality of life, body image, and sexual functioning. These
constructs reflected most of the patient-reported outcome
domains in the COS. Two COS constructs, namely nor-
mality and self-esteem, were not represented as multiitem
domains in the identified PROMs. Several questionnaires,
however, included single items relating to each of these
constructs. For example, the construct of normality was
measured in three PROMs (BREAST-Q, MBROS-BI, and
BRECON-31), each of which contained individual items
referring to “feeling normal.” For the self-esteem con-
struct, the BREAST-Q included four items in the
psychosocial well-being subscale addressing this issue.
BRECON-31 included four items addressing self-image
and three items relating to feeling self-conscious. Details of
domains and PROMs are presented in Table 3.

Characteristics of Included Studies from Systematic
PROMs Review

Table 4 presents the characteristics of the 14 studies
included in the review. Studies were largely conducted in
North America and/or Canada (n = 10), with only three
studies based in Europe. One study recruited patients from
28 international centers. The sample sizes ranged from 20
to 5000 women with an age range of 18-84 years and
included patients undergoing a range of implant-based and
autologous reconstruction, including pedicled and free
transverse rectus musculocutaneous (TRAM) flaps and
latissimus dorsi reconstruction with and without implants;
also, patients undergoing bilateral and unilateral surgery
and patients receiving nipple/areola reconstruction as well
as nipple-sparing procedures.

PROM Instruments Selection for Full COSMIN
Evaluation

Of the six identified PROM instruments, only three,
BREAST-Q,'”?' BRECON-31?** and EORTC QLQ-
BRECON-23*""7 were considered to have adequate con-
tent validity (see below). Of the remainder, the Michigan
BR Outcome Study (MBROS) group developed a BR-
specific questionnaire item set for satisfaction (MBROS-
$)*® and body image (MBROS-BI),*® using input from an
expert panel alone. There was no direct patient input into
item generation or reduction, therefore these questionnaires
were considered to have insufficient content validity and
were excluded from further COSMIN evaluation. Simi-
larly, the patient-based subjective rating scale for BR
appearance™ did not assess content validity and was
excluded. Finally, the BREAST-Q CAT?' and the elec-
tronic BREAST-Q** were adapted versions of the main

BREAST-Q questionnaire. As the main BREAST-Q was
being assessed, these were excluded.

Overall Rating and Grading of Quality of Evidence
per Measurement Property for Each PROM

A summary of the analysis and grading of measurement
properties for each of the three PROM instruments inclu-
ded for full COSMIN evaluation is presented in Table 5.
This includes the summary of pooled results (from each
study per PROM), the overall rating, and the grading of the
quality of evidence assigned to each of the measurement
properties that were measured. The overall ratings and
quality of evidence for each measurement property asses-
sed for the three PROMs are presented in a simpler way in
Table 6 for ease of comparison between instruments.
Cross-cultural validity, measurement invariance, and
measurement error were not assessed for any of the three
included PROMs and thus are not included in Table 6.

Content Validity

All three included PROMs, BREAST-Q, BRECON-31,
and EORTC QLQ-BRECON 23, exhibited sufficient high-
quality evidence for the three aspects of content validity
(relevance, comprehensiveness, and comprehensibility) as
well as the quality of the PROM development, with all
three PROMs using extensive input from patients under-
going BR in item formation and from systematic reviews.
The development and design of the BREAST-Q question-
naire was extensive, with interviews and focus groups of
representative BR patients, and included feedback from
healthcare  professionals on its relevance and
comprehensiveness.

The BRECON-31 used robust item generation and item
reduction methods. Item generation was gained from
patient focus groups with additional input from an expert
panel (plastic surgeons, breast surgeons, and advanced
practice nurses) and a literature review. The literature
review focused on published articles that related to breast
cancer, quality of life, body image, satisfaction, and BR.
The EORTC QLQ-BRECON 23 is intended for use
alongside the EORTC QLQ-C30 and BR23 to assess
patient-reported outcomes in women undergoing mastec-
tomy for invasive breast cancer or ductal carcinoma
in situ.>> Content validity for this PROM showed sufficient
high-quality evidence, with development phases incorpo-
rating literature reviews and interviews with patients and
healthcare professionals.
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Structural Validity

All three PROMs showed evidence of structural validity.
Both BREAST-Q and EORTC QLQ-BRECON 23 were
graded “high” for the quality of the evidence. Develop-
ment of BREAST-Q involved Rasch modeling/
methodology (a form of item response theory) to predict
individual item responses and evaluate changes in an
individual’s health-related quality of life (HRQL)."
Results showed that the fit to the Rasch model was good
and item locations were spread out (0.7-6.6). EORTC
QLQ-BRECON 23 used confirmatory factor analysis to test
how well the measured variables represented the number of
constructs. Studies included an adequate sample size in the
analysis, and this instrument received an overall sufficient
rating and high quality of evidence. BRECON-31 used
exploratory factor analysis to identify the underlying rela-
tionships between the measured variables, however, the
sample size included in the analysis was not adequate and
scored overall an “insufficient” rating with low-quality
evidence.

Internal Consistency

All three PROMs evaluated internal consistency, each
scoring “high” for the quality of evidence. All question-
naires showed positive ratings, with Cronbach’s « scores
ranging from 0.67 to 0.96, suggesting high interrelatedness
among constituent outcome measure items. BREAST-Q
studies '>? reported acceptable Cronbach’s o values (of
> 0.70) across the subscales (reconstruction module ran-
ged from 0.88 to 0.96). There was an exception for surgical
side effects within the EORTC QLQ-BRECON 23 ques-
tionnaire, which scored 0.67 for Cronbach’s o, below the
acceptable threshold for internal consistency.

Reliability

Reliability was assessed in all three PROMs. The quality
of evidence for the measurement property varied, with only
the BREAST-Q scoring as “high”-quality evidence. The
intraclass correlation coefficient (ICC) was reported across
all three PROMs. For BREAST-Q scale, reliability was
supported by high Cronbach’s o values (> 0.80), high
person separation indices (> 0.73), an ICC > 0.80, and
appropriate item—total correlations (range of means
0.58-0.87). Test-retest reliability for all subscales of the
BRECON-31 was good to excellent, with ICC showing
excellent agreement (ICC = > 0.74) for six of the sub-
scales and good to fair agreement for self-image, arm,
intimacy, and nipple subscales. For EORTC QLQ-BRE-
CON 23, test-retest reliability was good, with ICCs for
multiitem scales ranging from 0.809 to 0.916 and single

items from 0.728 to 0.905. However, the quality of evi-
dence scores for reliability for BRECON-31 and EORTC
QLQ-BRECON 23 were “very low” and “moderate,”
respectively.

Criterion Validity

Out of the three PROMs, only the BRECON-31 evalu-
ated this measurement property.'> BRECON-31 used
BREAST-Q as the reference standard (or gold standard)
and performed well based on the level of concordance
found between the two questionnaires. BRECON-31
showed excellent correlation (PCC = 0.76) for five of the
subscales (satisfaction, self-conscious, arm concerns,
appearance, and expectations).

Hypothesis Testing for Construct Validity

Hypothesis testing for construct validity was assessed
across all three PROMs, evaluating and demonstrating
positive supporting evidence. BREAST-Q was compared
with EORTC QLQ-BRECON 23, and hypotheses relating
to correlations between BREAST-Q scales and other scales
were widely supported through moderate correlations.
BRECON-31 was compared with EQ-5D results. The EQ-
5D showed moderate agreement with a summary score of
the BRECON-31 (PCC = 0.50, p < 0.01), and utility rat-
ings  correlated  moderately ~ with  BRECON-31
(PCC =042, p <0.001). Construct validity for the
EORTC QLQ-BRECON 23 questionnaire was assessed
using exploratory factor analysis (EFA). The EFA sup-
ported the phase 3 provisional six scale structure; all item—
factor weights exceeded 0.4.

Responsiveness

Of the three PROMs, only the EORTC QLQ-BRECON
23 evaluated this property. EORTC QLQ-BRECON 23
scored a sufficient overall rating and scored high for quality
of evidence. Mean scale scores from baseline to 6 months
were statistically significant (p < 0.001). For scales such as
sexuality and surgical side effects, the effect sizes were
small, 0.37 and 0.31, respectively.

Information on Feasibility of PROMs

Table 7 summarizes the different aspects of feasibility
evaluated for each PROM. BREAST-Q and EORTC QLQ-
BRECON 23 were reported to be acceptable, comprehen-
sible, and easy to complete by patients. The three PROMs
differed slightly in the amount of time these took for
patients to complete, due to differing numbers of items per
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TABLE 3 Patient-reported outcome domains in reconstructive breast surgery (RBS) core outcome set and instruments/questionnaires evaluating each domain

Relevant patient-reported
outcome domains

Core outcome set (COS) item definition

Instruments evaluating patient-reported outcome domain in the RBS COS

Name of outcome measurement

instrument(s)

Outcome/scales (number of items in scale in
brackets)

Donor-site problems/morbidity ~ Any problems or symptoms arising

Self-esteem

Emotional wellbeing

Normality

Quality of life

Physical well-being

from the area from which the tissue
was taken to reconstruct the breast,
including hernias, stiffness, or
numbness in the back, tummy, or
bottom

Feeling self-confident

Feelings of emotional and
psychological health after surgery

Feeling “back to normal self” or
“whole” as a result of surgery

Women’s quality of life following
surgery

Physical activity such as how well
women can perform work- and
leisure-related tasks after surgery

BREAST Q:

EORTC QLQ-BRECON 23:

BRECON 31:

Electronic version of
BREAST Q:

BREAST Q:

MBROS-BI:
BRECON 31:

BREAST Q:

Electronic version of
BREAST Q:

BRECON 31:
MBROS BI:

BREAST Q:

BRECON 31:
MBROS-BI:
BREAST Q:

Electronic version of
BREAST Q:

BRECON 31:

EORTC QLQ-BRECON 23:

MBROS-BI:

BREAST Q:

Electronic version of
BREAST Q:

MBROS-BI:
BRECON 31:

Abdominal appearance and function (13)
Back appearance scale (8)

Back and shoulder function scale (11)
Donor-site symptoms (3)

Surgical side effects (2)

Satisfaction with donor scars (1)
Abdominal donor site (10)

Satisfaction with abdomen (3)

Single items in psychosocial wellbeing subscale:
Confident in a social setting (1)

Of equal worth to other women (1)
Self-confident? (1)

Like other women? (1)

Mental health (5)

Self-image (4)

Self-consciousness (3)

I feel good about myself (1)
Psychosocial wellbeing (10)
Psychosocial wellbeing (10)

Self-image: item “I feel good about myself” (1)
Role-emotional (3)
Mental health (5)

Satisfaction with breasts: How normal do you feel
in your clothes? (1)

Psychosocial wellbeing: Normal? (1)

Self-image: item “I feel normal” (1)

Body image: item “I feel whole” (1)

QoL domains: physical, psychosocial, and sexual
wellbeing (32)

QoL domains: physical, psychosocial, and sexual
wellbeing (32)

Recovery (4)

HRQoL: before mastectomy and BR (4)
HRQoL: relevant after BR (15)

Functional wellbeing (7)

Social wellbeing (7)

Physical wellbeing: chest and upper body (16)

Physical wellbeing: back and shoulder function
scale (11)

Physical wellbeing (16)

Physical wellbeing (abdomen) (8)
Vitality (4)

Abdomen strength (5)

Abdomen appearance (5)

Arm concerns (4)

“I have trouble moving my shoulder” (1)
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TABLE 3 (continued)

Relevant patient-reported Core outcome set (COS) item definition

Instruments evaluating patient-reported outcome domain in the RBS COS

outcome domains

Name of outcome measurement
instrument(s)

Outcome/scales (number of items in scale in
brackets)

Women'’s overall satisfaction with the
appearance of their reconstructed
breast(s) after surgery

Women'’s cosmetic satisfaction

BREAST Q CAT:
Electronic version of BREAST

BRECON 31:
EORTC QLQ-BRECON 23:

MBROS-Satisfaction(S):

MBROS-Body image (BI):

Subjective rating scale for BR:

BREAST Q:

Satisfaction with breasts (15)

Satisfaction with implants (2)

Satisfaction with nipple reconstruction (1)
Satisfaction with breasts (10)

Satisfaction with breast (16)

Satisfaction with outcome (7)

Satisfaction (4)

Satisfaction with breast cosmesis (6)
Satisfaction with nipple cosmesis (2)
Satisfaction with surgery (3)

General satisfaction with reconstruction (5)

Aesthetic satisfaction: breast size/shape/firmness
2

Patient perceptions of physical appearance after
BR (9)

The overall appearance of the breast (1)

subscale. The EORTC QLQ-BRECON 23 had the longest
completion time for patients; however, this is designed to
be used alongside two other questionnaires: EORTC QLQ-
30 (cancer) and QLQ-BR23 (breast cancer). Both
BREAST-Q and BRECON-31 have been validated in BR
patients; however, EORTC QLQ-BRECON 23 has only
been validated in patients undergoing BR for cancer and
has not been validated in a risk-reducing population.

DISCUSSION

This study is, to the best of the authors’ knowledge, the
first to report a systematic review and critical appraisal of
published studies reporting the measurement properties of
PROMs developed for use in women undergoing BR using
an updated COSMIN methodology.'' BR is performed to
improve patients’ quality of life following mastectomy, and
six key patient-reported outcome domains are included in
the recently developed COS.° It is vital that any PROM
used to assess these important outcomes be robustly
designed and validated if the results are to be meaningful.
This review is the first necessary step to understand the
performance of existing PROMs to inform instrument
selection for patient-reported outcome domains in a BR
CMS.

The systematic review identified 14 studies which
included 6 different PROMs developed for use in a BR
population. Of these, only three, BREAST-Q, BRECON-
31, and EORTC QLQ-BRECON 23, were considered to
have adequate content validity and were eligible for full

measurement property assessment. All three instruments
have been used to assess patient-reported outcomes in BR
studies, but the most widely used and cited is BREAST-
Q.3

BREAST-Q, BRECON-31, and EORTC QLQ-BRE-
CON 26 all had thorough patient involvement in item
generation and reduction, which has shown to be critical
and to greatly increase the validity of BR PROMs.*

Strengths and Limitations

This study has certain strengths and limitations. To the
best of the authors’ knowledge, this is the first study that
has used the recently updated COSMIN guidelines to
assess the methodological quality of validation studies of
BR PROMs. A validated and highly sensitive search
strategy using published guidance from Terwee et al.'* was
used to identify all potentially relevant studies, and three
independent reviewers independently assessed the quality
of each study (any disagreements resolved by a fourth
reviewer), as recommended by COSMIN. The main limi-
tation to this review is the assumption that, if validation
studies of BR PROMs were not identified from the search,
these had not been carried out. Therefore, the possibility of
publication bias cannot be excluded. In addition, this
review focused on PROMs developed in a BR population.
However, there may be other instruments that may have
value in this group (e.g., measures of self-esteem) but were
not considered as these had not been developed or vali-
dated specifically in BR patients.



397

Patient-Reported Outcome Measures for Postmastectomy Breast Reconstruction

a4
pue Kwojod)sew dAId Pue VYL se yons sdeg
Surnnbax [eUIIOPQE 931] TB[NISBAOIIIW
mIs Ul BWOUIdIRD pue ‘g snoSojoine
[elonp 1o Quedwr ynm @1 dpopad g paAefop (g wod 9z NODHI4 uopamg pue ‘K[elf o LR ]
eDg yNm pasoudeiq ‘ATuo juerdwr ¥yg Awordsejy 10 Q)eIpawIWI Id)je sIeak ¢ AN dnoi3 aanoadsonar) oG] 99)-010 D1d0d ‘wnid[eg ‘emnsny N SIMUIA
K1931ms
onoejAydoxd
I0 ‘myIs ur
BUWOUIOILD [e1oNp
‘eDg SAISBAUT
10J Awojo9)sew eDg 10J Awojoo)sewt
Suro3opun sonbruyoe) g paseq 19)Je sanbruyod) yg paseq (SmarAIuI e
udwom 10, -juedw pue ‘JyHIA/NVIL ‘AT -uedwl pue ‘gHIA/NVIL ‘AT (99—¢¢ a8uen) og PaIMONNSIWS) [¢ NODOHIE-O10 DLI04 uopom§ “A[eI[ ‘S|  uoswoy[,
g eroare/orddin
g dey [eurwopqy
Mg peseq-juejduy
A9 parerdwod LB E)
qg [eoefiun) pey oym dn/ [euy 10y J19q0
AN N4 rereng Sunuesald udWom ANNIASUOD) L) 16V 0S 1€-NODaIg epeue) -orduag,
N 2N
JseaIq Jdyjoue 1o
Pareosse-y i d
‘mIs E,mEoEoEo Mg onseidope pue
[E30np "BWouIdIEd sno3o[one ue Jo uoneuIquio)
Arewrurewr T
QATSEAUT ¥ dey reurwopqy Mg Quogiopun J[19q0
Im pasouserq g paseq-jueduy AIsnoraaxd pey oym UQWOA LTS 871 1€-NODaId epeue) -orduag,
(fexareriq
11 2 [eIore[iun a1M ¢[) ¥d g duodiopun (sdno13 snooy P L)
K1081ns jsearg  onsepdoqe ] pue sno3ojoine 9| A[snotaaxd pey oym uawop (69—9¢ 23uer) $¢  ur Junedonred uswom) (g 1€-NODOFId epRUR) ordwag,
Koams durpuo Sunordwod ([npowr le) I L)
K1931ns Jsearg ©D{ JO AIOISIY 1M USWOA (€6) SS A9 pae[dwod) 9661 LSVHYE JO UOISIOA O1UONIIH BOLIQWY YMON 159zn,
9[edS JSBAIq-YIIM
-uonoejsnes ay) paja[duiod
pey oym (Q0‘L] WOIJ Pajod[as FSLEE
Kqwopuel yg paseq-juerdur (19p[o pue (LvD) Sunsay aandepe jeyy
190URd IseaIg Jg paseq jueduy Quo3IopuUn PBY OYM USWIOA\  SIBIA 77 9Iom uawom) YN 000S pazuandwods O [SVAII BOLIOWY YMON -3uno x
(areos
Awoodsewr uonouny I9p[NoYs pue yoeq
19)Je Y IsIop snussne| (0S-81 pue 9[edss douereadde yoeq R LEE}
190UBD ISBAIG A4 1sI0p snwiIssne| Suiaey syuened 1ooued Jsearg a3uer) g¢ = a3e ueIPOA 9601 1s9[eds [oA0u 7) O LSVAIL SN sumorg
(s1eak g1 < aanesado-1sod oc I8 R
K1931ns jsearg AN pue -aid) syuened A1oSms jsearg (28-02/21) 6% L18 O 1LSsvaydd BOLIOWY YLON oue)
epeue)) pue yS[) Y} ur s10judd (#8-81
QA WOI} PAYINIOAI sjuaned /21) Lt K1e8isisod (L081 = A1931nsisod o Te 1
K1o81ns jsearg K1o8ins jsearg  A108ns jseaiq do-jsod pue do-o1y  ‘(#8-81/+1) £ A1eSmsaig ‘806 = A1a3insaxd) 0g61 O 1LSvayd epeUR) ‘BOLIOWY ‘N aisng
A1931ns BLETY
J10J UOnEBIIpU] Mg jo 2dAy, uone[ndog (eSuer/gS) ueow 23y az1s ojdwes owreu juownnsu] - Sumles/Apnis Jo Anuno)) Joyny

UOTIONIISUOIAT JSBAIQ QUOSIOPUN JARY OUYM USWOM UI SOUIOIINO JUISSISSE SJUSWNNSUT JO SAPNIS Papn[oul Jo sonstaloerey) $ FIIVIL



C. F. Davies et al.

398

3unsay aandepe pazueindwod 7y ‘arreuuonsanb ofewn Apog-Apnis SwoNQ UONONNSUOIIY ISBAIF URSIYIIA [F-SOYGN ‘direuuonsanb uonoesnes
-Apmis QWI0oINQ UONINNSUOINY ISBAIF UBSTYIIA §-SOYGA QINPOW UOTIONIISUOIAT JSLalq WNI-gg dIreuuonsond) I jo Afend) J90ue) Jo JUAUIEAL], PUB Yoredsdy Joj uoneziuesio ueadomy 9zyyg-0710 DILNOA SIS pATUN
Vs ‘dn-morjoy dny,g ‘dey 1s1op snwissne| 7 ‘dey 1ojeroyrod A1are omseSido Jouejur dedp g7/ ‘dey snodueindoo w snuIIOpqe SNJOAI ISIIASURT) VY[ ‘1OJUBD IS8AIq PG ‘UONONISUOIAI ISBAIq Y g ‘Poriodar Jou YA ‘O[qe[IeAr Jou YA/

AN
qd
Awoyoaiseunsod
pokerop
10 9JeIpawIUL
Suro31opun sjuaned
K1931ns
g pakerep
10 9JRIPAUIWI dW)
)81y Quogiopun
PeY OyM USWOA

mis ur
BWIOUIDIED [E)ONp
JO 130UB) Isealq

(49 dey snoauejnoonosnw
SNJOAI dsI9ASUR)) Y snoSojoiny

deg VYL 2914
deg INVYLL 2PIPd
Juedwi/ropuedxa anssi,

deg VYL 2914
degy WYL 2IPed
juejdwi/zopuedxyg

(¥g snogojojne
pue yuerdwr) yg pue AwooAse

g4 eye

sy1s1a do-jsod aumnnor 1oy)

Jo 1red se uoye) (SMIIA [eIo)e]
pue [ejuory) sydeiSojoyd syuoneq

K1031ns

g pake[op 10 ajerpauwrur

wmn )1y duogiopun

pey oym uowo :sjuaned
UONONISUOIAI AWOJINSLIA

K1931ns

Mg pake[op 10 ajerpauwrur

wmn )1y duogiopun

pey oym uswoy :syuaned
UONONISUOIAI AWOJISLIA

qq
pue Kwojodsew uroSiopun
190URD 1SBAIQ PIM Sjuaned

AN

v'or = deg VL 9911
¥'6t = dey INVYL 20pad
G gt = syuaned juerduy

9% = deg INVYL 1]

¥'6r = dey NV UL 9101pad
G gt = syuaned juerduy

(8L-LT) L'OS

9¢

€LT

[4v4
(991) sdey as
-10u0p “(9/1) syuerduwy
*(1I040d [RUONOAS
-SSOIO Ul {,()7 pue 10Yod
aanoadsord ur ¢7) 8¢

Qouereadde yg Joj oeos
Suner 9Anoalqns paseq-juaned

19-SOYdIN

S-SO¥dN

€2 NODAIG-O10 DL40d

K1931ms
10J uonedIpuy

g jo 2dK,

uonendog

(e8ue1/gs) ueow o3y

az1s drdweg

QiU juduwnnsuy

0c I8 R
vsn uayop
e lBR
EPEUED PUE VS() SUD[IIM
000T
BURE]
BpRUE)) pUB YS[)  UBWLIOP[Y
i L)
SIQ)UAD [BUOTIBUISIUI §7 SIOIUIA
189K
Sumas/Apnis Jo Anuno) Joyny

(ponunuod) p FTAVL



399

Patient-Reported Outcome Measures for Postmastectomy Breast Reconstruction

QJRUTULIDOPUT /, ‘JUSIOYJNSUT — ‘JUSIOYJNS +

9rqeordde jou y/N

sisaypodAy J[qe[reae
ystg (4) uandYINg AU) YIIM OJUBPIOIIE UI SEM J[NSAI O], V/IN VN 9qe[leA® UOTRULIOJUI ON VN V/IN UONPWLIOJUI ON  SSOUQAAISUOdsay
(Kuprrea
sisaypodAy oy 10NISU0D
sisayodAy sisaypodAy oY) yim UM QOUBPIOIDIR 10J) Sunsoy
ysig (4) uadYINg SY) YIIM 9OUBPIOOIE UL SBM J[NSAI OYJ,  9IRISPOJA (4) uL1dYINg QOUBPIOJJE UL SBM J[NSAT Y, ystg (4) udDYINg ur sem Jnsal Ay, sisaylodAH
(9L°0 = D0d)
So[BISQNS UONJBISOES
10} (Q-1sea1g) piepuels
PIO3 ()M UONB[ALIOD JUS[[IOXH olqe[IeAR fuprea
VIN VIN 9[qe[IeAE UONBUWLIOJUT ON YStH (+) wuatoyyng TI0T 211eqO-o[duay, VIN VIN uoneuLojut ON UOLIILIY
10119
JUSWINSBIWL 10119
V/IN VN 10119 JUSWAINSEAW 10] 159) ON V/IN VN 10119 JUSWAINSEAU 10 159) ON VN V/IN 10§ 159} ON JUOWIAINSBIA
$06°0 0 8T, WOL SWAL J[FUIS PUE 9160 .
01 6080 WwoIy SuISuer soeds WAI HnuI 080 <= D0l
10J SOOI Yim poo3 sem AJI[IQRI[aT 1S9191-1S9], (VN) €102 2119q0-opdwa], (+) 10z oue)
(+) 810T s1ouIpm $2°0 < D01 0L°0 <DII
9IBIOPON (+) wuatoyng (VN) 10T SIWIA, MO A19A (=) Justoygnsuy ‘(=) T10T 21eqO-ordway, YStH (+) ustoyyng (+) 600 o1snd Anpqerey
QouEBLIRAUT
JUSWISINSBIW
dlqe[teae /KnpieA
V/IN V/N d[qe[leAR UONBULIOJUT ON V/IN V/IN 9[qe[leAk UOTRULIOIUT ON VN V/IN UONRULIOJUT ON [BIMNI-SSOID)
. 080 < %
[ S, JorquoID)
€' woiy d8uel 0 S, YorqUOL)
‘1) €107 Heq0-odwia, () 1oz ouwd
‘0 < % S,4oBquos, T
L0 s,n_ D ‘1670 01 L9°0 .oo,o_wo
() 810T s1omuipm wouyy paguel v s yoequoi) 0 S qorquol) Koua)sisuod
ySH (+) wuatoyyng (+) ¥10T s1ouIm YStH (¢) @yeurIapuy ‘(¢) T10T A1eqQ-ordway, YStH (+) yustoyyng (+) 600 o1snd e
'poo3 sem
[opow yosey 01 1]
(2) 8107 SIMUIM £nprpea (+) z10T 0uEd Kpipea
Y3ty (¢) @reuruIlOpU] () $10T sIUIp MO (—) Juaroynsuy [eINONIS SSIsSe 01 Y Pas) ysitgy (+) juaroyng (+) 6007 d1sng [eanionng
UstH (+) waroyjng :Kmqrsuayaidwio) ystH (+) waroyjng sAniqrsuayaiduwio) USIH () wenygng  cAiqisusyaidwio)
ySiH (+) 20YIng :ssouaAIsuayardwo) ySiH (+) wanyIng :ssouoAIsuayardwo) ySiH (4+) uayng  :ssaudalsuayaidwo))
ySIH (+) wanyjng 1Q0UBAQ[OY ySiH (+) wayIng 1OJUBAJ[OY ySiH (+) uamoyIng 190UBAQ[QY
USiH (+) Juatoyng (+) :Aupirea yuayuo) USiH (+) Jutoyng (+) :Auprrea yuapuo) YStH () wapyng - (+) :AIprea uauo)  ANpI[eA 1WU0)
Q0UIPIAD Q0UIPIAD Q0UPIAD
jo Jjo Jo s)nsar
Anrend) Suner [[e1rAQ sj[nsar pajood jo Arewrung Anend) Suner [[erAQ sy[nsa1 pojood jo Arewrwing Ajrend) Suner [eroaQ  pojood jo Arewruung Kirodoid
JUSWIDINSBIA
€2 NOOHIE-010 DLIOH 1€ NOOHId O Lsvayd NINSOD

(Auo AypifeA Juauod  Juaroyjns,, Pim syuawnnsul NOYd) L11edoid juowainseaw 1ad s3urpuy jo Arewung § JIGV.L



400

C. F. Davies et al.

TABLE 6 Quality of evidence for measurement properties of PROMs

Measurement property® BREAST Q BRECON 31 EORTC QLQ-BRECON 23
Overall Quality of evidence Overall Quality of evidence Overall Quality of evidence
rating rating rating
+/=1? High, moderate, low, +/—1? High, moderate, low, +/—1? High, moderate, low,

very low very low very low

Content validity + High + High + High

Relevance + High + High + High

Comprehensiveness + High + High + High

Comprehensibility + High + High + High

Structural validity + High Low ? High

Internal consistency + High ? High + High

Reliability + High - Very low + Moderate

Criterion validity NA NA + High NA NA

Hypothesis testing for + High + Moderate + High

construct validity
Responsiveness NA NA NA NA + High

NA not assessed/not applicable

Cross-cultural validity, measurement invariance, and measurement error are not listed as these measurement properties were not assessed in any
of the three PROMs (BREASTQ, BRECON31, EORTC BRECON23)

Critical appraisal was undertaken using the COSMIN
checklist. This methodology has recently been developed
and requires that PROM developers report in detail the
methods used in the development and validation of their
instrument. For PROMs developed before the introduction
of COSMIN guidance, this information is often not
reported in sufficient detail, if at all, and sometimes
assumptions need to be made based on the information the
author(s) have provided. Researchers developing PROMs
in the future will need to follow COSMIN recommenda-
tions when reporting their studies to ensure complete
reporting of study details and accurate interpretation of
results.

Further Work

The aim of this review was to identify robustly validated
PROMs that could be recommended to measure the six key
patient-reported outcome domains in the BR COS. The
three PROMs identified in this review measure most of the
key constructs with specific subscales that adequately
address each domain. The domains of “normality” and
“self-esteem,” however, are not constructs specifically
included in any of the identified instruments, but both

BREAST-Q and BRECON-31 include single items which
reflect these domains. Further work is now required to
determine whether patients feel that these items are ade-
quate or whether work is needed to develop new PROMs in
these areas.

Next steps will involve consensus work with key
stakeholders to determine which of the three candidate
PROMs should be recommended for use. This process
involving a modified Delphi survey with over 100 profes-
sional stakeholders and face-to-face consensus meetings is
already underway.** Qualitative work with patients who
have undergone BR surgery will also be needed to ensure
that the selected PROMs are acceptable for this group.

CONCLUSIONS

This systematic review identified three robustly devel-
oped and validated PROMs that could be recommended for
use in future BR studies and inclusion in the CMS. Work is
now required to determine which instrument should be
routinely recommended for use to improve the quality and
comparability of BR research and optimize its value for
patients.
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TABLE 7 Feasibility aspects of PROMs: BREAST Q, BRECON 31, and EORTC QLQ-BRECON23

Feasibility aspects BREAST Q BRECON 31 EORTC QLQ-BRECON 23
Patient Patients found questionnaire to be Not stated Found to be acceptable for the
comprehensibility acceptable, comprehensive, and majority of women and was quick

Domains/subscales and
number of items
(core outcomes are
highlighted in bold)

Completion time

Patient’s required
mental and physical
ability level

Ease of standardization

Ease of score
calculation

Copyright

Cost of an instrument
Required equipment

Regulatory agency’s
requirement for
approval

No. of studies citing/
using instrument
questionnaire®

Other considerations

clear

Six subscales

Satisfaction with breasts (15
items)

Satisfaction with overall outcome
(7 items)

Satisfaction with information/care
(15 items)

Psychosocial wellbeing (10
items)

Sexual wellbeing (6 items)

Physical wellbeing (chest and
upper body) (11 items)

Total 69 items

Reconstruction module only:
10-15 min

All content was targeted to sixth-
grade reading level

The BREAST Q scales are not
considered valid for patient
groups that were not represented
in the development process

Acceptable

Memorial Sloan Kettering Cancer
Centre and Uni of British
Columbia 2007

No fee for use by academics

None

Local institutional ethics review
board approval was obtained for
3 centers in the USA and
Canada

478

Validated in breast reconstruction
patients

Eight Subscales

Self-image (4 items)

Arm concerns (4 items)

Intimacy (5 items)

Satisfaction with outcome (4 items)
Recovery (4 items)

Self-consciousness (3 items)
Expectations (4 items)

Appearance (3 items)
Total 31 items

A nipple (4 items) and abdominal
subscale are also used where
applicable (10 items) giving
maximum number of 45 items

5 min

The final items were refined for sixth-
grade reading level according to
Flesch-Kincaid, language and spelling
according to Merriam-Webster online
dictionary

Easy scoring

2012 Wiley Periodicals, Inc

Not stated
None

Approved by the institutional review
board of the University of Western
Ontario

Validated in breast reconstruction
patients

and easy to complete

Six subscales and three stand-alone
items

Surgery side effects (2 items)
Sexuality (4 items)

Satisfaction breast cosmetic (6
items)

Satisfaction nipple cosmetic (2 items)

Satisfaction with surgery (3 items)

Donor site symptoms (3 items)

Satisfaction with donor-site scar
(single item)

Loss of nipple (single item)

Preserve/reconstruct nipple (single
item)

Total 23 items

NB: This questionnaire is designed to
be used alongside two other
questionnaires: EORTC QLQ-30
(cancer) and QLQ-BR23 (breast
cancer)

Total 79 items

20-30 min

Easy scoring

EORTC

No fee for use by academics
None

Ethical approval from the National
Research Ethics Committee
Northampton

Only validated in patients undergoing
breast reconstruction for cancer
(not validated in risk-reducing
population)

As cited in Web of Science August 2019
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APPENDIX: SEARCH STRATEGY

FOR THE SYSTEMATIC REVIEW

OF MEASUREMENT PROPERTIES OF PATIENT
REPORTED OUTCOME MEASURES

IN RECONSTRUCTIVE BREAST SURGERY

“Breast”

Breast/

Breast.mp

OR/14-15

Limit 16 to English, humans

AND
“Reconstruction”

b .

Reconstructive Surgical Procedures/
Surgical Flaps/

Surgery, Plastic/

Breast Implants/
Prostheses and implants/
Tissue Expansion Devices/
Reconstruct$.mp
Expan$.mp

Implant$.mp

Prosthe$.mp

Flap$.mp

N R R

—_ —

12. Latissimus.mp

13. LD.mp
14. TRAM.mp
15. DIEP.mp

16. Plastic surg$.mp

17. Myocutaneous.mp

18. Myofascial.mp

19. Musculocutaneous.mp
20. Thoracodorsal.mp

21. TUG.mp

22. $GAP.mp

23. acellular dermal matri$.mp
24. mesh.mp

25. Strattice.mp
26. Surgimend.mp
27. AlloDerm.mp
28. BRAXON.mp
29. TiLOOP.mp

30. OR/1-29
31. Limit 30 (English, humans),
AND

COSMIN Measurement properties’ filter

1. (instrumentation or methods).sh.
2. (Validation Studies or Comparative Study).pt.
3. exp Psychometrics/
4. psychometr*.ti,ab.
5. (clinimetr* or clinometr®).tw.
6. exp “Outcome Assessment (Health Care)”/
7. outcome assessment.ti,ab.
8. outcome measure*.tw.
9. exp Observer Variation/
10. observer variation.ti,ab.
11. exp Health Status Indicators/
12.  exp “Reproducibility of Results”/
13. reproducib*.ti,ab.
14. exp Discriminant Analysis/
15. (reliab* or unreliab* or valid* or coefficient or

homogeneity  or “internal
consistency”).ti,ab.

16. (cronbach* and (alpha or alphas)).ti,ab.

17. (item and (correlation* or selection* or
reduction*)).ti,ab.

18. (agreement or precision or imprecision or “precise
values” or test-retest).ti,ab.

19. (test and retest).ti,ab.

20. (reliab* and (test or retest)).ti,ab.

homogeneous  or

! Terwee CB, Jansma EP, Riphagen II, Vet HCW. Development of a
methodological PubMed search filter for finding studies on measure-
ment properties of measurement instruments. Qual Life Res.
2009;18(8):1115-1123.
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21. (stability or interrater or inter-rater or intrarater or
intra-rater or intertester or inter-tester or intratester or
intra-tester or interobserver or inter-observer or
intraobserver or intraobserver or intertechnician or
inter-technician or intratechnician or intra-technician
or interexaminer or inter-examiner or intraexaminer
or intra-examiner or interassay or interassay or
intraassay or intra-assay or interindividual or inter-
individual or intraindividual or intra-individual or
interparticipant or inter-participant or intraparticipant
or intra-participant or kappa or kappa’s or kappas or
repeatab*).ti,ab

22. ((replicab* or repeated) and (measure or measures or
findings or result or results or test or tests)).ti,ab.

23. (generaliza* or generalisa* or concordance).ti,ab.

24. (intraclass and correlation*).ti,ab.

25. (discriminative or “known group” or factor analysis
or factor analyses or dimension* or subscale*).ti,ab.

26. (multitrait and scaling and (analysis or
analyses)).ti,ab.

27. (item discriminant or interscale correlation* or error
or errors or “individual variability”).ti,ab.

28. (variability and (analysis or values)).ti,ab.

29. (uncertainty and (measurement or measuring)).ti,ab.

30. (“standard error of measurement” or sensitiv¥ or
responsive*).ti,ab.

31. ((minimal or minimally or clinical or clinically) and
(important or significant or detectable) and (change or
difference)).ti,ab.

32. (small* and (real or detectable) and (change or
difference)).ti,ab.

33. (meaningful change or “ceiling effect” or “floor
effect” or “Item response model” or IRT or Rasch or
“Differential item functioning” or DIF or “computer
adaptive testing” or “item bank™ or “cross-cultural
equivalence”).ti,ab.

34. OR/1-33
35. Limit 34 to English
AND

Patient-reported outcome filter (University of Oxford)

1. (HR-PRO or HRPRO or HRQL or HRQoL or QL or
QoL).ti,ab.

2. Quality of life.mp.

3. (health index* or health indices or health
profile*).ti,ab.

4. Health status.mp.

5. ((patient or self or child or parent or carer or proxy) adj
(appraisal* or appraised or report or reported or
reporting or rated or rating* or based or assessed or
assessment®)).ti,ab.

7.
8.

((disability or function or functional or functions or
subjective or utility or utilities or wellbeing or well
being) adj2 (index or indices or instrument or instru-
ments Or measure Or measures or questionnaire* or
profile or profiles or scale or scales or score or scores
or status or survey or surveys)).ti,ab.

OR/ 1-6

Limit 7 to English

Combine searches with AND.
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