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Background: There are three patient reported outcome measure instruments (PROMs) that have
adequate content validity for breast reconstruction, BREAST-Q, BRECON-31 and EORTC QLQ-BRECON-23,
and they all have been robustly validated. The aim of this study was to systematically review scores
giving meaning to validated PROMs for breast reconstruction after mastectomy and discuss methods to
enable interpretation of them.
Methods: A systematic review was performed according to the recommendations of PRISMA. Prospero
CRD42021255874. Included articles had to meet criteria defined in a SPIDER (Sample, Phenomenon of
Interest, Design, Evaluation, Research type). The included studies were critically appraised using the
GRADE approach.
Results: Three articles were finally included in the review: two studies on scores for healthy controls and
one on minimally important differences (MIDs), both of BREAST-Q. All of the studies were performed in
North America. Only MIDs based on statistical characteristics, and not on what constitutes a relevant
change for the patient, exist. The risk of bias was evaluated as very high and moderate, respectively, of
inconsistencies as low, of indirectness as high, of imprecisions as low, and of publication bias as probably
low.
Conclusions: The overall certainty of evidence for scores giving meaning to PROMs for breast recon-
struction is low (GRADE ƟƟОО). More studies are needed to establish relevant healthy control scores and
what constitutes a relevant clinical difference for patient-reported outcome measures for breast
reconstruction after mastectomy. Clinical implications of the findings and suggestions for further
research are suggested in the article.
© 2021 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Patient reported outcomes (PROMs) and quality of life mea-
surements (QoL) have become an essential part of evaluating the
result of breast reconstruction [1,2] and are of particular relevance
when evaluating interventions specifically performed to improve
function, aesthetics, and general well-being [3]. Davies et al. [4]
recently performed a systematic review of studies developing and
gery, Sahlgrenska University
eden.
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evaluating measurement properties of PROM instruments vali-
dated specifically for breast reconstruction after mastectomy. They
concluded that there currently are three PROM instruments that
have adequate content validity for breast reconstruction, BREAST-
Q, BRECON-31, and EORTC QLQ-BRECON-23, and that they all
have been robustly validated [4]. Notwithstanding, more aspects
need to be studied to make the measurements clinically inter-
pretable and to enable use of them as primary end points in clinical
trials [5,6]. For example, in the case of breast reconstruction, what
score indicates a relevant clinical difference between different
methods, before and after reconstruction, or over time? Moreover,
what level of score indicates a reasonable patient satisfaction and a
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good result, and are there critical scores (threshold values) sug-
gesting that it is appropriate to perform corrections [5]?

To answer these questions, we need to understand a few theo-
retical concepts relating to PROMs. The most common ways to
enable interpretation of PROM scores are to compare the scores
with those of a healthy population (‘normative values’) and to
calculate the smallest change in score that a patient considers
important or that makes a clinician modify the treatment [7]
(‘minimal important differences’, MIDs). Comparison with a
healthy population requires that scores for that particular PROM
are known in a population that is similar to the studied population,
both demographically, culturally, as well as health-wise. Ideally,
minimal important differences are calculated based on other
meaningful changes or ‘anchors’ (‘anchor-based MIDs’). For
example, comparison to level of function, symptoms, disease
severity, response to treatment, job loss, health care consumption,
mortality, impact on life events, global ratings of change, from the
patients' or clinicians' perspective, and prognosis of future events
(those who experience a certain event versus those who do not)
[5,8]. However, most often MIDs are calculated based on different
statistical characteristics of the group as an indication of the lowest
change value beyond random measurement error (‘distribution-
based MIDs’) [5,8]. Statistically based MIDs vary with characteris-
tics and size of the sample and does not provide any information
about the clinical relevance of the change. Often, a combination of
both types of calculations are necessary to establish clinically
relevant MIDs, so that they are both relevant and outside the
measurement error of the instrument [5,8].

The question whether we can interpret the result of PROMs in a
meaningful way is a pressing issue due to the widespread use of
questionnaires and the considerable effort we ask our patients to
make to fill them out. If we ask our patients’ time and labour, we
must make sure that the responses really add value to the quality of
care.

The aim of this study was to perform a systematic scoping re-
view [9] of scores giving meaning to validated PROMs for breast
reconstruction after mastectomy, BREAST-Q, BRECON-31 and
EORTC-QLQ-BRECON-23: minimal important differences (MIDs)
and normative values. Based on the findings, practical and research
recommendations going forward will be discussed.

2. Methods

2.1. Protocol

The study protocol was registered in Prospero
(CRD42021255874).

2.2. Eligibility criteria for systematic review

Inclusion criteria were studies examining minimal important
differences or normative data for BREAST-Q, BRECON-31 and
EORTC-QLQ-BRECON-23. The instrument chosen was based on the
systematic review performed by Davies et al. [4]. Included articles
had to meet criteria defined in a SPIDER (Sample, Phenomenon of
Interest, Design, Evaluation, Research type) [10]. Sample: Women
who have had a mastectomy and a breast reconstruction or
normative populations of women. Phenomenon of interest: Patient
reported outcome measured with BREAST-Q, BRECON-31 and
EORTC-QLQ-BRECON-23. Design: Studies examining values giving
meaning to patient reported outcome measures. Evaluation: min-
imal important differences and normative data. Research type: All
types of studies. Comments and editorials were excluded. Two of
the authors (LW and EH) independently assessed if the articles met
the inclusion criteria and disagreements were resolved by
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discussion.
2.3. Information sources, search, and study selection

The PubMed, Medline, CINAHL, Embase, and Cochrane Library
databases were searched for articles and abstracts published be-
tween January 2009 and May 2021. The first included instrument
was developed 2009 and that defined the start date. The searches
were performed on May 24, 2021. In addition, manuals of the in-
struments were scrutinized. No other grey literature searches were
made. The search was limited to studies published in English,
French, German, Italian, Swedish, Danish, and Norwegian. The
search string was ((((((BRECON-31) OR (BREAST-Q)) OR (EORTC
QLQ-BRECON-23)) OR (BRECON-23)) OR (BRECON)) OR (EORTC
breast reconstruction)) AND (((((((((((((((((((minimal important
difference) OR (minimally important difference)) OR (MID)) OR
(minimal clinically important difference)) OR (MCID)) OR (minimal
detectable change)) OR (MDC)) OR (threshold value)) OR (guideline
level)) OR (population norm*)) OR (normative data)) OR (norma-
tive score*)) OR (normative value*)) OR (normative standard)) OR
(effect size)) OR (number needed to treat)) OR (NNT)) OR (response
shift)) OR (regression to the mean)). All bibliographies of included
studies weremanually checked.When eligibility for inclusion could
not be assessed by reading the abstract, the entire article was read
and assessed.
2.4. Data collection process and data items

Information collected included country of origin, QoL/PROM
instrument, sample size, response rate/loss to follow-up, demog-
raphy, type of mastectomy, type of breast reconstruction, body
mass index (BMI), breast size, minimal important difference, and
normative data. Two authors (LW and EH) independently collected
the data. Disagreements were resolved by discussion.
2.5. Assessment of risk of bias in individual studies and across
studies

The included studies were critically appraised using the GRADE
approach [11], rating study risk of bias (study limitations) [12], of
publication bias [13], of imprecision [14], of inconsistency [15], and
of indirectness [16] for the studied outcomes for individual studies
as ‘very low’, ‘low’, ‘moderate’, ‘high’, or ‘very high’. Overall cer-
tainty of evidence was summarised for each outcome into ‘High’
(ƟƟƟƟ), ‘Moderate’ (ƟƟƟО), ‘Low’ (ƟƟОО), or ‘Very low’ (ƟООО)
[11]. All authors independently assessed risk of bias. Disagreements
were solved by discussion.
3. Results

3.1. Study selection

The literature search identified 78 articles. Of these, 34 articles
were excluded after screening of abstracts. Another 41 articles were
excluded when they had been read in full text (Fig. 1). Three articles
were finally included in the review (Tables 1e3). The excluded ar-
ticles, with reasons for exclusion, are listed in Electronic supple-
ment 1. Two studied present normative data for BREAST-Q (Table 2)
and one study MIDs for BREAST-Q (Table 3). There are no studies
presenting normative data or MIDs for BRECON-31 or EORTC-QLQ-
BRECON-23. All of the included studies were observational studies
(Table 1).



Fig. 1. PRISMA 2020 flow diagram for new systematic reviews which included
searches of databases and registers only.

Table 1
Risk of bias across studies according to the GRADE approach [11].

First author, year, country Design Limitations (risk of bias)

Klifto, 2020, USA [17] Observational Very high
Mundy, 2017, USA [18] Observational Very high
Voineskos, 2020, USA [19] Observational Moderate

Table 2
Normative data.

First
author,
year,
country

Types of participants Number of
participants
(response
rate)

Characteristics of part
(mean (SD) or percen

Klifto,
2020,
USA
[17]

Participants were recruited from non-
pregnant women attending a
gynaecology department, with no history
of breast surgery

300 (NR) Age 43 (15)
BMI: 27 (7)
42% had a bra cup siz
D (n ¼ 125),
61% Caucasian (n ¼ 1
African American (n ¼
Asian (n ¼ 14), 49% w
(n ¼ 49)

Mundy,
2017,
USA
[18]

Participants were recruited from the
online community the Army of Women

1200 (1200/
121,688, 1%)

Age: 54 (13) years
BMI: 26 (6), 38% had
size �
D (n ¼ 455) 92% non-
White (n ¼ 1097), 68
married (n ¼ 818).
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3.2. Risk of bias within and across studies

Regarding study limitations, the establishment of normative
data does not require a control group, as a representative case se-
ries can provide high quality evidence. In the first study on
normative data, the population was based on membership in the
organisation Army of Women, which is an online community
promoting breast cancer research. Therefore, only women who
have a special interest in the promotion of breast cancer research
were included in the study. Moreover, the response rate was one
percent, and the demographic characteristics of the sample are not
similar to that of the female American population at large. In the
second study, the women were recruited among women who had
an appointment in the department of gynaecology in a university
hospital. The response rate is not given, and the demographic
characteristics, of the sample, are different than those of the female
American population at large. Hence the representativeness of the
samples can be questioned. In the study on MIDs, the authors
adjusted for key factors, such as type of reconstruction, radio-
therapy, and weight in the analyses, but not for other factors that
might affect satisfaction with breast [20], nor is there an analysis of
possible baseline differences between groups. The risk of bias was
evaluated as very high and moderate, respectively (Table 1).

Regarding inconsistency, the means and standard deviations of
the normative scores in the two studies were similar (Table 2) and
the risk of inconsistencies was evaluated as low (Table 1).

Regarding indirectness, the MIDs were calculated with
distribution-based methods. There are no studies using anchor-
based methods and therefore the risk of indirectness has to be
Inconsistency Indirectness Imprecision Publication bias

Low Low Low Low
Low Low Low Low
Single study High Low Low

icipants
tage)

Instrument
used

Normative data Mean
(SD)

Comments

e �

82), 26%
78), 5%

ere married

BREAST-Q Satisfaction with
breasts: 59 (21)
Psychosocial wellbeing:
70 (19)
Sexual well-being: 57
(19)
Physical well-being
(chest) 84 (13) Physical
well-being (abdomen)
82 (18)

Women with increasing BMI,
increasing age, Caucasian race,
and bra size � DD had lower
scores

a bra cup

Hispanic
% were

BREAST-Q Satisfaction with
breasts: 58 (18)
Psychosocial wellbeing:
71 (18)
Sexual well-being: 56
(18)
Physical well-being
(chest) 93 (11) Physical
well-being (abdomen)
78 (20)

Women with BMI�30, cup
size � D, age <40, and income
<$40,000/year had lower
scores



Table 3
Minimal important differences.

First
author,
year,
country

Types of participants Number of
participants
(response
rate)

Characteristics of
participants
(mean (SD) or
percentage)

Instrument
used

Type of minimal
important difference

Minimal
important
difference

Comments

Voineskos,
2020,
USA [19]

Women who have had a
mastectomy and an
immediate or delayed breast
reconstruction

3052 BREAST-Q Distribution based MIDs
based on 0.2 SD and 0.2
standardised response
mean

Before surgery
Satisfaction
with breasts: 4
Psychosocial
well-being: 4
Sexual well-
being: 4,
Physical well-
being (chest): 3
1 year after
surgery
Satisfaction
with breasts: 5
Psychosocial
well-being: 4
Sexual well-
being: 5
Physical well-
being (chest): 3

Recommended MIDs in clinical
practice
Satisfaction with breasts: 4
Psychosocial well-being: 4
Sexual well-being: 4 Physical well-
being (chest): 4
Recommended MIDs in clinical
research:
Satisfaction with breasts: 4
Psychosocial well-being: 4
Sexual well-being: 4
Physical well-being (chest): 3
Separate MIDs are given for
different types of reconstruction,
radiotherapy/no radiotherapy, and
weight classes.
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considered high (Table 1).
Regarding imprecisions, the most important factor to consider,

in the present studies, is if the sample sizes were adequate. In one
[17] of the included studies, the study sample was based on a
generic estimation and the other two studies did not state what
they based the sample size on. Nonetheless, the sample sizes of the
two latter studies were 1201 and 3052 women, respectively, which
has to be considered substantial for studies on breast reconstruc-
tion. Confidence intervals were not given in any of the studies. The
risk of imprecisions was considered low (Table 1).

Regarding the risk of publication bias, all of the studies were
conducted in North America, which could have introduced a bias.
None of the studies were industry sponsored. In summary, the risk
for publication bias is probably low (Table 1).
3.3. Results of individual studies and overall certainty of evidence

There are normative data for BREAST-Q based on 1500 North
American women (Table 2). The overall certainty of evidence for
normative data for BREAST-Q is low (GRADE ƟƟОО). It was down-
graded due to a very high risk of bias. There are no published
normative data for BRECON-31 or EORTC-QLQ-BRECON-23.

The only study on MIDs shows distribution-based MIDs, calcu-
lated, from answers from 3052 North American women, of around
4 for the subscales of BREAST-Q (Table 3). The overall certainty of
evidence for MIDs for BREAST-Q is low (GRADE ƟƟОО). The cer-
tainty of evidence was down-graded due to a single study, a
moderate risk of bias and a high risk of indirectness. There are no
published MIDs for BRECON-31 or EORTC-QLQ-BRECON-23.
4. Discussion

This is a systematic review of measurements giving clinical
meaning to the three PROM instruments that have adequate con-
tent validity for breast reconstruction, BREAST-Q, BRECON-31, and
EORTC QLQ-BRECON-23. Three studies were found, two on
normative data and one on MIDs, and all of them used BREAST-Q.
Therefore, our knowledge of how PROMs evaluating breast recon-
struction should be interpreted is limited.
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4.1. Methodological issues

The review has some limitations, mainly concerning the evalu-
ation of the scientific evidence of the published studies. The GRADE
tool [11] was developed to assess studies on interventions and has
later been developed for studies of diagnosis, prognosis, and for
patient values and preferences. There are no instruments to eval-
uate normative data and therefore the principles of the instruments
have been applied in this new field, albeit not validated.

4.2. Clinical implications and research recommendations

4.2.1. What is necessary regarding healthy controls (‘normative
data’) for comparison?

Both studies on normative data were performed in North
America. For comparisons with healthy controls to make sense,
tested individuals must be representative and the instruments used
have to be robustly translated and culturally validated before use
[21]. This implies that specific normative data are needed for
different countries and cultures, as the view of the importance of
breasts and conditions for quality of life varies [22,23]. Moreover,
normative data have to be accompanied by detailed characteristics
regarding factors that might affect the outcome of breast recon-
struction, such as socio-demography (for example age and weight)
[24,25], health-state [26,27], and behaviour (for example tobacco
and drug use) [20] to allow for equivalence testing [28] with spe-
cific study populations.

4.2.2. How can normative data be used? What is an acceptable
result?

Other than for direct comparison of relevant groups normative
data can be used to establish threshold values [28] for what con-
stitutes a good and bad patient reported outcome after a breast
reconstruction. If we have knowledge about how a normal popu-
lation of women scores their breast satisfaction, it becomes easier
to evaluate what average score is realistic to achieve with breast
reconstruction and in what range the majority of patients should
score. For instance, it would seem an unreasonable aim that
reconstructed women are much more satisfied with their breast
than matched women with natural breasts. The proportion of
women scoring in different intervals, compared to the healthy
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controls, could also be used to compare the outcomes of different
methods and timing of reconstruction.

4.2.3. What is a clinically applicable change in scores relevant to
the patient?

The result of this systematic review reveals that onlyMIDs based
on statistical distribution are available. The establishment of valid,
clinically relevant changes in scores often requires combined in-
formation from several indicators with different clinical anchors, in
combination with statistical distribution [8] in different pop-
ulations [29] and contexts. In breast reconstruction, it is difficult to
define disease related criteria [8] as the severity of a mastectomy
defect and accompanying clinical symptoms are highly subjective
[30]. Moreover, the individual aim of and expectations on a breast
reconstruction vary considerably [31]. Comparison to known pop-
ulations [8] could be plausible as patients could be compared to
patients who have a simple mastectomy and to a healthy popula-
tion. Nonetheless, some people opt for a simple mastectomy and
are quite happy living with the ‘defect’ and many healthy women
are dissatisfied with their breasts [32,33], which complicates the
known population concept. Another feasible option is asking the
patient to rate her global change after a breast reconstruction.
However, this would give a single item measure [8], not taking the
complexity of patient reported outcomes after breast reconstruc-
tion into consideration. In order to establish clinically relevant
differences, studies that compare changes in scores to other clinical
changes (‘anchors’) are needed. The first challenge is to establish
which anchors to use in breast reconstruction.

Furthermore, there are several other challenges in establishing
clinically relevant changes in scores in breast reconstruction. The
minimally clinical relevant change in score can be difficult to
establish when some patients experience a limited impairment
preoperatively [8], as can be the case in patients having breast
reconstruction. For example, it has to be established if a greater
change is required to constitute a clinically meaningful difference
in patients with more severe impairment pre-operatively [8]. More
extreme values are also more affected by statistical phenomena
such as regression to the mean [8], that is a patient who is very
dissatisfied preoperatively has a bigger chance of being more
satisfied in a second measurement, than a patient who is moder-
ately dissatisfied. Such factors have to be taken into consideration
when clinically relevant MIDs are established for breast
reconstruction.

4.2.4. When should PROMs be evaluated? When it is clinically
relevant to perform the post-operative measurement?

The scores might be affected on when they are performed. For
example, response shift, that is a change in scores over time due to
changes in the patient's perception of QoL as she adapts to her
condition and/or reframes her expectations [34,35]. As clinicians,
we often believe that one year post-operatively is an adequate
time-point to evaluate the result of a breast reconstruction, as scar
maturation etc. then is complete. However, we know very little
about how patients adapt to breast reconstructions over time and
change their internal standards. Previous studies have revealed
that, with time, QoL and psychosocial function are similar for
women who have had immediate and delayed breast reconstruc-
tion and even for women who have had simple mastectomy
without reconstruction [30,36], which in part could be an expres-
sion of response shift. Further studies are needed on response shift
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in different timings of reconstruction and for different types of
reconstruction, over time in breast reconstruction and mastectomy
alone, and after breast cancer in general [37], to allow for a just
comparison in clinical studies.
4.2.5. How can changes and differences in scores be used in a
clinically relevant fashion? What makes one method superior to
another? When are corrections worthwhile for the patient?

Many studies conclude that one technique is superior to another
based on statistically significant difference between groups (e.g.
Refs. [38,39]). However, a statistically significant difference does
not necessary imply a clinically significant difference between
groups. A discussion is needed on what magnitude of difference in
scores between two methods makes one of them superior, and
what magnitude of differencewarrants the choice of, for example, a
more expensive or resource demanding technique or a technique
that implies greater risks for complications? Such an application of
PROMs warrants that the data are presented in a clinically relevant
way, which knowledge about scores in the healthy population and
what constitutes a relevant difference in scores to patients. A more
clinically relevant presentation of data could also be used in
determining if minor cosmetic corrections really have an effect on
patient satisfaction. Surgical corrections might be driven by a
mixture of the patient's dissatisfaction and anxiety, as well as by
the surgeons strive for a perfect result [40]. Nonetheless, little is
known about the real impact of such corrections on long term
satisfaction. The issue is of particular relevance as corrections
constitute a significant part of costs and recovery in breast recon-
struction [41]. Therefore, we are obliged to make sure that the
procedures are truly beneficial to our patients.

Examples of more relevant ways to present results, to facilitate
interpretation of the effect of different reconstructive options,
could be clinically meaningful categories of change (improved/
deteriorated/stable/uncertain) [5,28] or the proportion of patients
who have reached predefined changes in scores. Another alterna-
tive is the number needed to treat (NNT), that is the average number
of patients needed to achieve one patient with improved QoL ac-
cording to a predefined level, for example according to percentiles
of normative data. The calculation requires that the number of
patients who reach an important change threshold in both women
who receive breast reconstruction and in those who do not is
known [5,42].
5. Conclusions

There are two studies on normative data and one on MIDs of
BREAST-Q and no studies of BRECON-31, and EORTC QLQ-BRECON-
23. The overall certainty of evidence for normative data and MIDs
for validated PROMs for breast reconstruction after mastectomy is
low (GRADE ƟƟОО). All of the studies were performed in North
America which limits the applicability in other countries and cul-
tures. Only MIDs based on statistical characteristics are available.
More studies are needed to establish relevant healthy controls and
what constitutes a clinically relevant difference in scores for
patient-reported outcome measures for breast reconstruction after
mastectomy. Moreover, studies are needed on how results of PROM
studies on breast reconstruction are best presented. Clinical im-
plications of the findings and suggestions for further research are
summarised in Fig. 2.



Fig. 2. Clinical implications of the findings and suggestions for further research.
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