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H
istorically, the evaluation of aesthetic outcome after 
breast surgery has been highly subjective. Objec-
tive evaluation of surgical results after breast sur-

gery is necessary if we are to perform critical analyses and 
refine reconstructive techniques. Over the last decade, 

patient-reported outcome instruments, with greater focus 
on patient satisfaction and quality-of-life after oncologic 
treatment and reconstruction of the breast, have been de-
veloped and validated in several languages.1,2 The use of 
these questionnaires has become increasingly popular.

The Breast-Q (BQ) is one such patient-based question-
naire developed to evaluate outcome after breast surgery. 
It has 5 different modules (augmentation, reduction/
mastopexy, mastectomy, reconstruction, and breast-con-
serving therapy), and includes 2 domains: health-related 
quality-of-life and patient satisfaction.3,4

We recently described a new instrument for outcome 
assessment: the Telemark Breast Score (TBS) (Fig.  1). 
This instrument is based on 2D photographs taken from 
3 standard views, and assesses surgical outcome in terms 
of volume (size), shape (upper pole, ptosis and aesthetic 
proportion), and symmetry. This tool enables the profes-
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Background: “Telemark Breast Score” (TBS) has been developed at Telemark Hos-
pital in Norway for evaluation of results after breast surgery based on standardized 
patients’ photographs taken as a part of daily routine. Its reliability has recently 
been tested and approved. The external validity of the TBS was assessed by match-
ing its data against the internationally recognized Breast-Q (BQ) questionnaire as 
a further step to study the validity of this new tool.
Methods: The ideal distribution of breast volume is 45% of the total volume above 
and 55% below the nipple, and a 40° slope line at the upper pole. TBS makes the 
evaluation of these parameters of breast aesthetics more explicit. The method has 
been tested on photographs from 31 patients operated on for breast cancer with 
the Deep Inferior Perforator Flap. The evaluation was done by an independent 
experienced plastic surgeon earlier participating in the test–retests. The external 
validity of TBS was investigated against domains 1 and 3 of the BQ reconstruction 
module. The concordance between ratings was analyzed.
Results: Concordance between TBS items and BQ domain 1 items regarding pa-
tient satisfaction, and between TBS items and BQ domain 3 items regarding how 
the patient experienced the outcome of breast reconstruction was relatively high 
except for 6 comparisons where we could not statistically ensure that more pairs 
were concordant than discordant. A total of 178 comparisons appeared to be con-
cordant. This means that for all other comparisons, there was a preponderance of 
pairs of concordant observations, which indicates that measurements from the 2 
instruments follow each other.
Conclusion: The present data indicate that the TBS can be recommended as a val-
id tool to professionals for assessment of the outcome after breast reconstruction. 
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Fig. 1. Telemark Breast Score.
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sional observer to transform a subjective impression into 
a reproducible objective score. Data from test–retests, 
previously reported by us, have shown the TBS to be reli-
able for assessment after breast-conserving surgery and 
microsurgical reconstruction after mastectomy.5 Until 
now, however, the TBS has not been validated against 
the patient’s own opinion regarding the surgical result.

The aim of this study was to evaluate the external valid-
ity of the TBS for patients who had undergone secondary 
breast reconstruction after mastectomy, using the deep 
inferior epigastric perforator (DIEP) flap. The study was 
based on 2 BQ domains (BQ1a–p and BQ3a–g) specifical-
ly addressing patient satisfaction with their breast and the 
general outcome. The Local Ethics Committee (Norway) 
approved the study (REK nr: 2013/1107) and it was regis-
tered at clinical trials.gov with ID number: NCT02853227.

MATERIALS AND METHODS

Patients
The photographs of 31 consecutive patients operated 

on and irradiated between 2008 and 2012 for breast cancer 
with delayed microsurgical breast reconstruction (DIEP 
flap) at Telemark Hospital, Norway, were eligible for analy-
sis. Primary reconstructions with DIEP are not routine in 
the Scandinavian health care program for breast cancer 
patients. For this reason we invited patients with microsur-

gical secondary DIEP reconstructions to participate in the 
study. All patients agreed to participate in the study. Evalua-
tion of the photographs was performed by an independent 
experienced plastic surgeon who had previously partici-
pated in the test–retests mentioned above.5 The indepen-
dent plastic surgeon was blindfolded for the outcome of 
BQ assessments. Aesthetic assessment of the photographs 
using TBS was done 2 weeks after taking photographs. De-
mographic data of the study group are shown in Table 1.

Breast-Q
The validated Norwegian version of the BQ module 

for reconstructive surgery was used to assess patient sat-
isfaction with outcome during the winter of 2015. Thirty-
one patients returned the questionnaire a mean of 2 years 
after DIEP flap reconstruction (range: 1–4 years). The 
photographs were taken and BQ was answered by the pa-
tients the same day.

We used the subsets of questions included in 2 of the 
BQ domains in the established BQ module for breast 
reconstruction, “satisfaction with breasts” (BQ domain 
1, BQ1) and “satisfaction with outcome” (BQ domain 3, 
BQ3), because these were considered most suitable for 
the purpose of external validity of the TBS (Tables 2, 3).

Incomplete replies to BQ1 were obtained from 3 pa-
tients, and to BQ3 from 2 patients.

Statistical Analysis
TBS validity was evaluated by examining the concor-

dance between assessments from TBS and BQ expressed 
as Svensson’s Measure of Disorder (D) and Monotomic 
Agreement (MA) presented with 95% jack-knife confi-
dence interval6 (Table 4).

The D-value indicates the proportion of disordered 
paired observations (surgeon and patient) among all pos-

Table 1.  Demographic Data (y)

No.  
Patients

Age: Mean  
(Range)

Follow-up: Mean 
(Range)

Side of  
Reconstruction

Right Left Bilateral

31 54.5 (33–76) y 2 (1–4) y 14 15 2

Table 2.  BQ1: Question Group Regarding Satisfaction with Breasts

Breast-Q
Reconstruction module (postoperative) 2.0 Breast-Q

The following questions are about your breasts and breast reconstruction surgery. After reading each question, please circle the number 
in the box that best describes your situation. If you are unsure how to answer a question, choose the answer that comes closest to how you 
feel. Please answer all questions.

1. With your breasts in mind, in the past 2 weeks, how satisfied or dissatisfied have you been with:

 
Very  

Dissatisfied
Somewhat  

Dissatisfied
Somewhat  
Satisfied

Very  
Satisfied

a. How you look in the mirror clothed? 1 2 3 4
b. The shape of your reconstructed breast(s) when you are wearing a bra 1 2 3 4
c. How normal you feel in your clothes? 1 2 3 4
d. The size of your reconstructed breast(s) 1 2 3 4
e. Being able to wear clothing that is more fitted 1 2 3 4
f. How your breasts are lined up in relation to each other? 1 2 3 4
g. How comfortably your bras fit? 1 2 3 4
h. The softness of your reconstructed breast(s) 1 2 3 4
i. How equal in size your breasts are to each other? 1 2 3 4
j. How natural your reconstructed breast(s) looks? 1 2 3 4
k. How naturally your reconstructed breast(s) sits/hangs? 1 2 3 4
l. How your reconstructed breast(s) feels to touch? 1 2 3 4
m. How much your reconstructed breast(s) feels like a natural part of your  

body?
1 2 3 4

n. How closely matched your breasts are to each other? 1 2 3 4
o. How your reconstructed breast(s) look now compared to before you had  

any breast surgery?
1 2 3 4

p. How you look in the mirror unclothed? 1 2 3 4
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sible combinations of pairs and can assume values between 

0 and 1. If D = 0, all pairs are concordant, and if D = 1 all 

pairs are discordant. MA, which is a function of the mea-

sure D (MA = 1 – 2D), indicates the difference between the 

proportion of ordered pairs and the proportion of disor-

dered pairs, ranging between −1 and 1. If MA = −1 all cou-
ples are disordered, and if MA = 1 all couples are ordered.

There are no thresholds designed for the dimen-
sions D and MA categorizing the degree of validity. 
Optimum values are very close to 0 (D) and 1 (MA). 
For comparisons where the analysts made estimates 
on the 2 instruments with very similar operationaliza-
tions, one expects the D-values to be very close to 0 and 
MA close to 1, which means that almost all couples are 
concordant.

All data are analyzed using R for Mac version 3.0.1.7

RESULTS

Total Scores and Median Scores
The level of concordance between the sum score of 

TBS and sum score of BQ1/BQ3 is shown in Table  5. 
When comparing the TBS ∑ score with BQ1 ∑ score and 
with BQ3 ∑ score, the proportions of pairs that were dis-
ordered were D = 0.48 and D = 0.43, respectively. MA val-
ues for these comparisons were 0.04 and 0.14, respectively. 
The fact that the confidence interval overrides zero means 
that it is not possible to say with statistically certainty that 
the proportion of ordered pairs was higher than the pro-
portion of disordered pairs. A lower proportion of disor-

Table 3.  BQ3: Question Group Regarding Satisfaction with Outcome

 Disagree
Somewhat

Agree
Definitely

Agree

a. Having reconstruction is much better than the alternative of having no 
breast(s). 1 2 3

b. I would encourage other women in my situation to have breast  
reconstruction surgery.

1 2 3

c. I would do it again. 1 2 3
d. I have no regrets about having the surgery. 1 2 3
e. Having this surgery changed my life for the better. 1 2 3
f. The outcome perfectly matched my expectations. 1 2 3
g. It turned out exactly as I had planned. 1 2 3

1. We would like to know how you feel about the outcome of your breast reconstruction surgery. Please indicate how much you agree or disagree with each statement:

Table 4.  Statistical Project for the Study of the External Validity

TBS BQ Purpose of Analysis

The total sum score The total sum scores from BQ1 and BQ3 Surgeon’s overall score using the TBS/patient’s total 
score for BQ1 and BQ3

Median score (item “size” not  
included in the analyses  
because it has only 3 increments)

Item (median score for domain 1 and for 
domain 3)

Surgeon’s median score using TBS/patients’ median BQ 
item score, domains 1 and 3

 Item (median score for domain 1 and for 
domain 3)

Surgeon’s median score for each item in TBS/patients’ 
median BQ item score, domains 1 and 3

 Item scores (questions 1a–1p, respectively, 
questions 3a–3g)

Surgeon’s median score for each item in TBS/patients’ 
BQ median item score, domains 1 and 3

Table 5.  D and MA for Comparison of TBS Sum (∑) Score/Median Score and BQ ∑ Score/Median Score

Comparison D (95% CI) MA (95% CI) n

TBS ∑ score/BQ Q1 ∑ score 0.48 (0.378–0.581) 0.04 (−0.163 to 0.243) 28
TBS ∑ score/BQ Q3 ∑ score 0.43 (0.308–0.55) 0.14 (−0.1 to 0.384) 29
TBS median score/BQ Q1 median score 0.25 (0.111–0.392) 0.5 (0.216–0.778) 28
TBS median score/BQ Q3 median score 0.16 (0.047–0.277) 0.68 (0.446–0.905) 29

CI, confidence interval.

Table 6.  D and MA with Associated 95% CI, Comparing 

Median Scores for TBS Items with Those for BQ1 Items

Comparison D (95% CI) MA (95% CI) n

Size/BQ1 median score 0.21 (0.017–0.399) 0.58 (0.202–0.967) 28
Upper pole right breast/ 

BQ1 median score
0.18 (0.059–0.302) 0.64 (0.395–0.881) 28

Upper pole left breast/ 
BQ1 median score

0.16 (0.051–0.270) 0.68 (0.461–0.898) 28

Ptosis right breast/BQ1 
median score

0.33 (0.176–0.476) 0.35 (0.047–0.648) 28

Ptosis left breast/BQ1 
median score

0.34 (0.179–0.494) 0.33 (0.013–0.642) 28

Overall aesthetics of right 
breast/BQ1 median 
score

0.29 (0.154–0.428) 0.42 (0.144–0.691) 28

Overall aesthetics of left 
breast/BQ1 median 
score

0.24 (0.112–0.374) 0.51 (0.251–0.775) 28

Symmetry/BQ1 median 
score

0.20 (0.073–0.328) 0.60 (0.344–0.854) 28

CI, confidence interval.
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dered pairs were seen when comparing median scores 
than when comparing sum scores.

TBS Item Median Score versus BQ1 and BQ3 Median 
Scores

The proportion of disordered pairs (D) ranges from 
D = 0.16 to 0.34 when comparing TBS scores with the me-
dian score for domain 1 of BQ (Table 6). Lowest propor-
tion of disordered pairs was seen when comparing items 
relating to “upper pole” in the TBS and median score of 
BQ item “patient satisfaction with their breast in general” 
in BQ1. Highest discordance was seen when comparing 
items related to ptosis.

The proportion of disordered pairs ranged from 
D = 0.09 to 0.21 when comparing median scores for TBS 
items with those for BQ3 questions (Table  7). Lowest 
discordance was seen when comparing items relating to 
overall aesthetics of the left breast and how the patient 
experienced the results of breast reconstruction in the 
BQ. Highest discordance was seen when comparing items 
related to ptosis.

Overall Concordance between All TBS Items and Items in 
BQ1 and BQ3

Concordance between TBS items and items in BQ1 
and BQ3, respectively, was analyzed (data not shown). 
Table 6 shows each TBS item compared with the BQ1 or 
BQ3 items that gave the lowest proportion of discordant 
pairs (D-value).

Concordance between TBS items and BQ1 items regard-
ing patient satisfaction with outcome showed the lowest pro-

portion of discordant pairs when comparing item size with 
BQ1h (satisfaction with softness of breast), item size with 
BQ1l (satisfaction with how the breast feels to touch), fol-
lowed by “upper pole right breast” with BQ1i (satisfaction 
with how similar the breasts are in size), and “upper pole 
left breast” with BQ1h (satisfaction with softness of breast). 
For comparisons with the other 5 TBS items, the D-values 
varied between 0.15 and 0.29 for the BQ item showing the 
lowest proportion of discordant pairs (Table 8).

Comparison of TBS items with BQ3 items regarding 
how the patient experienced the outcome of breast recon-
struction revealed that for all TBS items, the lowest pro-
portion of discordant pairs was seen when compared with 
the item BQ3a (reconstruction is a much better option 
than to not have a breast). When compared with “ptosis-
left breast,” BQ3d showed the same proportion of discor-
dance as with BQ3a. In these comparisons D-values varied 
from 0.01 to 0.11, that is, relatively small proportion of 
disorder pairs. Highest proportion of disordered pairs was 
seen when comparing TBS items with items BQ3e, BQ3f, 
and BQ3g describing patient expectation (Table 8).

DISCUSSION
This study investigates the external validity of the TBS by 

comparison of answers from TBS questionnaire with those 
from 2 selected groups of questions from the BQ question-
naire. Data were analyzed at 3 levels: sum score, median 
score, and separate items (TBS)/items BQ. The lowest de-
gree of concordance was seen when comparing TBS sum 
score estimates with the sum scores of BQ items followed 
by comparison of the median scores of the 2 instruments.

Table 7.  Order of Consistency between TBS Items and Items in BQ1 and BQ3, D-values (95% CI)

TBS Item
BQ1 Item Showing Best 

Concordance D-value (95% CI)
BQ3 Item Showing Best 

Concordance D-value (95% CI)

Size BQ1h and BQ1l 0.08
(0.000–0.160)
respective
0.08
(0.000–0.172) BQ3a

0.04
(0.000–0.102)

Upper pole right breast BQi 0.10
(0.021–0.186)

BQ3a 0.04
(0.000–0.115)

Upper pole left breast BQh 0.09
(0.012–0.178)

BQ3a 0.04
(0.000–0.107)

Ptosis right breast BQn 0.29
(0.153–0.428)

BQ3a 0.09
(0.000–0.253)

Ptosis left breast BQh 0.28
(0.103–0.455)

BQ3a and BQ3D 0.11
(0.000–0.275)
respective
0.11
(0.000–0.275)

Overall aesthetics of right breast BQc, BQh, and BQl 0.23
(0.095–0.362)
0.23
(0.098–0.372)
respective
0.23
(0.116–0.346)

BQ3a 0.03
(0.000–0.071)

Overall aesthetics of left breast BQc 0.15
(0.046–0.263)

BQ3a 0.01
(0.000–0.024)

Symmetry BQl 0.15
(0.051–0.254)

BQ3a 0.01
(0.000–0.024)

CI, confidence interval.
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The lowest degree of concordance seen in the sum score 
comparisons level could be expected because the instru-
ments are not primarily designed to measure the same vari-
ables. This may explain why sum scores are more divergent 
than median scores at the item level. When comparing me-
dian scores, it was seen that the proportion of disordered 
pairs was lower for BQ3 than for BQ1. Because the sample 
size was small, it was not statistically possible to confirm dif-
ferences in D-values between items from BQ1 and BQ3.

In general, there was a lower proportion of disordered 
pairs for BQ3 than for BQ1 in comparison with TBS. A 
possible explanation for this is that the patient and the 
surgeon regard the importance of certain items differently 
in their subjective assessment of surgical outcome. Should 
the patient receive improved information on outcome, 
even higher concordance might be obtained regarding 
answers to questions regarding expectation (BQ3e–g). 
The definition of ptosis remains a matter of discussion 
and even BQ3 D questions on ptosis are difficult to com-
pare. It is not surprising, therefore, that less concordance 
was seen for this item.

The reason for the present relatively low concordance 
for some items in this study compared with results report-
ed from other validity studies may be explained by the 
fact that even though 2 instruments investigate, to some 
extent, the same underlying variables, they may be opera-
tionalized differently from both the professional and non-
professional point of view.

Although the surgeon and the patient probably take 
different factors into account when they answer the TBS 
and BQ questionnaires, both instruments seem to provide 
valuable information when evaluating surgical outcome in 
a consistent manner.

After comparison of all TBS items and BQ domain items, 
we found only 6 pairs where we could not statistically ensure 
that the pairs were more concordant than discordant.

This means that for all other comparisons there was a 
preponderance of concordant pairs, even though the de-
gree varied, indicating that assessments from the 2 instru-
ments follow each other.

As stated previously,1,8–10 the main disadvantage of a 
clinical assessment tool is that what is considered to be a 
successful result may not concur with the patients’ opin-
ion. Furthermore, when measuring subjective parameters 
bias may be considerable. This may be seen as large in-
terobserver variability not only between clinical observers, 
but also between clinicians and patients.

BQ is a validated instrument from the patient’s point 
of view and TBS is a clinical tool in which questions are 
asked and answered through professional approach. Even 
though BQ and TBS are not exactly comparable in the 
formulations of questions, the results follow each other.

In conclusion, the results of this study would suggest 
that the TBS can be recommended as a valid tool for the 
assessment of outcome after breast reconstruction.
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