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Abstract

Objective: Breast reconstruction is associated with multiple psychological benefits.
However, few studies have identified clinical and psychological factors associated with
improved satisfaction and quality of life. This study examined factors which predict
satisfaction with breast appearance, outcome satisfaction and quality of life following post-
mastectomy breast reconstruction.

Methods: Women who underwent post-mastectomy breast reconstruction between 2010 and
2016 received a postal questionnaire consisting of: The BREAST-Q Patient Reported
Outcomes Instrument, The European Organisation for Research and Treatment of Cancer
QLQ-30 Questionnaire, The Patient and Observer Scar Assessment Scale and a series of
Visual-Analogue Scales. One hundred and forty eight women completed the questionnaire, a
56% response rate.

Results: Hierarchical multiple regression analyses revealed psychosocial factors accounted
for 75% of the variance in breast satisfaction, 68% for outcome satisfaction and 46% for
quality of life. Psychosocial wellbeing emerged as a significant predictor of satisfaction with
breast appearance (f=.322) and outcome satisfaction (f=.406). Deep inferior epigastric
perforator flap (DIEP) patients reported greater satisfaction with breast appearance (p=.120)
and outcome satisfaction (B=.167).

Conclusions: This study extends beyond the limited research by distinguishing between
satisfaction with breast appearance and outcome satisfaction. The study provides evidence for
the role of psychosocial factors predicting key patient reported outcomes and demonstrates
the importance of psychosocial wellbeing and reconstruction type. The findings also highlight
the need for healthcare providers to consider the psychosocial wellbeing of patients both pre
and post operatively, and provide preliminary evidence for the use of DIEP reconstructions
over other types of reconstructive procedures.



Background

Globally, breast cancer is the most common malignancy among women [1]. In the United
Kingdom and the United States the estimated lifetime risk of breast cancer is 1 in 8 [2], with
over 40,000 new cases diagnosed in the United Kingdom [3], and over 230,000 in the United
States each year [4]. Today, women with a history of breast cancer constitute the largest
group of cancer survivors [5]. Improved survival rates have placed increased importance on
promoting and supporting a high quality of life and optimal psychosocial adjustment among
breast cancer survivors. The primary treatment for breast cancer is surgical, consisting of
either a mastectomy or breast conservation surgery [5]. Despite the increasing use of breast
conservation surgery, there has been a steady increase in the number of women electing to
undergo mastectomy [6]. This may be partially attributed to the incorporation of
reconstructive options into mainstream breast cancer surgery treatment. For many women a
mastectomy can lead to a range of long-term psychosocial sequela [7], including anxiety and
depression, as well as psychosexual changes including body image disturbance, loss of
femininity and attractiveness, and decreased sexual desire and/or sexual pleasure [7-10].

Post-mastectomy options include using an external prosthesis, undergoing breast
reconstruction surgery or deciding to have no prosthesis or reconstruction. An external
prosthesis is an artificial breast form, moulded to imitate the natural shape of a woman’s
breast [11]. Many women have reported the use of an external prosthesis as somewhat
inconvenient describing the prosthesis as difficult to keep in place, uncomfortable and
limiting in terms of both clothing options and physical activity [8].Breast reconstruction may
provide an effective solution to the problems associated with the use of an external
prosthesis. Women undergo breast reconstruction for a variety of reasons; including the
desire to improve body image [12], restore feelings of wholeness and body integrity [13], a
reluctance to wear a limiting external prosthesis and the ability to wear a greater variety of
clothing [14]. However, the decision to reconstruct the breast is complex and incorporates
patient preference, treatment history, anticipated postoperative treatment and anatomy,
specifically the size/shape of the breasts [15]. The primary goal of breast reconstruction is to
obtain the best aesthetic outcome [16]. The surgeon in consultation with the patient must
decide between the different methods of reconstruction (autologous tissue or implant or a
combination of both) and the timing of reconstruction, which could be either during the same
procedure as mastectomy (immediate) or at a later stage (delayed). In the United Kingdom,
the National Institute of Clinical Excellence (NICE) recommends that breast reconstruction is
offered to all women following mastectomy [17]. In England and Wales approximately 21%
of women undergo breast reconstruction [18]. Internationally, breast-reconstruction rates
vary; the United States report rates between 24.8%-59% [19, 20], and Australia and Denmark
report rates of 9% and 14% respectively [21, 22].

For many women breast reconstruction is associated with psychological benefits including
improved appearance satisfaction, re-established psychological wellbeing [23] and positive
effects on body image and self-esteem [24]. Moreover, breast reconstruction may help to
strengthen the affective and sexual relationship of couples [25]. Some studies suggest breast
reconstruction is one of the most important determinants of long-term health and wellbeing



among breast cancer survivors [26]. These benefits have been observed for both immediate
and delayed reconstructions [27] and across a number of procedures [26]. However, some
studies have reported similar patient outcomes following breast reconstruction compared to
breast conservation surgery or mastectomy alone [28], with one study reporting poorer
psychosocial functioning and increased mood disturbance in patients who underwent
reconstruction compared to mastectomy alone [27]. Complications with the reconstructed
breast and abdominal problems have been identified as key causes of dissatisfaction with
breast reconstruction [29]. The type of breast reconstruction may also influence patient
satisfaction. For example, autologous tissue reconstruction (using a patient’s own tissue to
reconstruct the breast), involves scarring to the breast and donor-site and donor-site morbidity
(complications at this site as it heals) [30]. Additionally, women may be required or choose to
undergo additional surgery following the reconstruction, including nipple reconstruction,
reshaping a flap, removing extra fat from a donor site, or repositioning the implant [31]. Yet,
scarring as an area of potential dissatisfaction is neglected within current literature [32].

Restoration of psychological wellbeing is a key objective for postmastectomy women
undergoing breast reconstruction. Therefore, patient satisfaction (which reflects the patient’s
assessment of the achievement of personal benefits of the procedure) is an important marker
of surgical success in breast reconstruction, as the overall goal is to satisfy patients with
respect to improvement in the appearance of their breasts and psychosocial functioning [33].
Patient satisfaction measures have been reported as a primary and useful source of feedback
within healthcare services and many patients report high levels of satisfaction following
breast reconstruction [34]. However, the value of distinguishing between satisfaction with the
appearance of the breasts (e.g., size, shape and symmetry) and satisfaction with the overall
outcome (e.g., overall evaluation of surgery, expectations and decision regret) is under-
recognised within the field of psycho-oncology. Moreover, a central rationale in the majority
of healthcare interventions is the improvement in one or more aspects of a patient’s quality of
life, and contemporary literature indicates improved quality of life following posy-
mastectomy breast reconstruction [33].

Beyond the evidence that breast reconstruction may be positively associated with satisfaction
and improved quality of life, few studies have attempted to identify the key factors that are
involved in determining levels of reported satisfaction and quality of life. For example, one
study reported 93% of women were satisfied with their breast reconstruction, but the reasons
for their satisfaction were not explored [35]. Yet, satisfaction is often based on a range of
factors, although few studies distinguish between breast satisfaction and outcome satisfaction.
The primary aim of this study was to identify the factors which predict satisfaction with
breast appearance in a group of patients who had undergone post-mastectomy breast
reconstruction. The secondary aim was to identify whether the same or different factors
predict outcome satisfaction and global quality of life.



Methods
Design

The present study utilised a cross sectional retrospective questionnaire design, which
examined predictors of satisfaction with breast appearance, outcome satisfaction and global
quality of life following post-mastectomy breast reconstruction.

Procedure and participants

Ethical approval was granted by a university ethics committee and a local NHS trust
committee (GF0095). Study eligibility criteria consisted of breast reconstruction following
breast cancer patients, who were aged 18 and over with no breast cancer recurrence or
palliative treatment. Eligible participants were identified from patient lists of two Consultant
Plastic Surgeons based in one teaching hospital. In total 263 women were identified as
eligible. A postal questionnaire was administered to all eligible women, along with
information regarding the purpose of the study, a consent form, an opt-out slip, and
instructions on how to complete the questionnaire and two stamped addressed envelopes for
the return of the questionnaire and consent form /opt-out slip. Two weeks after the initial
postal administration 71 women had responded. A further 192 second questionnaires and
reminder letters were sent to those women who had not yet responded. One hundred and forty
eight responders completed and returned the questionnaire (a response rate of 56%).
Responders were asked to provide consent to the release of their demographic details and
relevant sections of their medical notes. Demographic and clinical characteristics of the
sample are displayed in Table 1. Nine women did not provide consent for their details to be
released. The mean age of participants was 55 years (SD=8.70), with women aged between
32-76 years old and 84% of participants were White-British.

Measures

The Breast-Q Scale (reconstruction model): a validated patient-report outcome
questionnaire, which evaluates outcomes among women after breast reconstruction. The scale
comprised 57 items divided into five modules: (1) satisfaction with breasts, (2) satisfaction
with outcome, (3) psychosocial wellbeing (4) sexual wellbeing and (5) physical wellbeing.
The validity and reliability of the Breast-Q has been established within this patient population
[36]. The measure used a 4 point scale ranging from 1 (very dissatisfied/disagree/none of the
time) to 4 (very satisfied/agree/all of the time). Scores were transformed using Q-Score
scoring software (Q-Score™ Version 1.0) to provide a total score ranging from 0-100. Higher
scores indicated greater satisfaction or quality of life.

The European Organisation for Research and Treatment of Cancer (EORTC QLQ-30)
measure: a 30 item standardised, self-administered measure which assessed health related
quality of life of cancer patients. The scale comprised five functional scales (physical, role,
cognitive, emotional and social), three symptom scales (fatigue, pain and nausea), a number
of single items which assessed commonly reported symptoms of cancer patients (dyspnoea,
loss of appetite, insomnia, constipation and diarrhoea) and the financial impact of the disease.



Items 1-28 ranged from: 1 (not at all) to 4 (very much). Items 29 and 30 are single items
which assessed global health status and quality of life and ranged from 1 (very poor) to 7
(excellent). High scores on these items represented high global health status and quality of
life. A linear transformation was used to standardise the raw scores, on a scale of 0—-100.
High scores on the functional scales indicated good functioning, although high scores on the
symptom scales indicated a greater number of symptoms. The validity and reliability of this
measure has been established [37].

Patient and Observer Scar Assessment Scale (POSAS): is a self-administered scale which
measures scar quality of the breast and donor sites from the patients’ perspective. This 7 item
measure utilised a 10-point scale, which ranged from 10 (worst imaginable scar or sensation)
to 1 (as normal skin) on seven scar features including: pain, itching, colour, pliability,
thickness, relief and overall scar quality. The validity and reliability of the POSAS measure
has been established within this patient population [38]. A total score for each scar feature
was obtained by reversing and summing the six specific scar items. Overall scar quality was
scored separately, reversed and summed. A higher score indicated greater satisfaction with
the scar features and overall scar quality.

A series of Visual Analogue Scales (VAS) were developed to examine the aesthetic features
of breast in three dimensions: symmetry, shape and sensitivity. Each dimension utilised a
10cm horizontal VAS scale which ranged from 1 (complete satisfaction) to 10 (complete
dissatisfaction). The scores from each dimension were reversed and summed to provide three
total scores for symmetry, shape and sensitivity. A higher score indicated greater satisfaction
with aesthetic features of breast.

Statistical analysis

Three hierarchical multiple regression analyses were performed for three dependent
variables: satisfaction with breast appearance, outcome satisfaction and global quality of life.
In the analysis, the appearance related visual analogue measures and the Breast Q measure
(“satisfaction with breasts”) were entered at stage one. The POSAS scarring variables were
entered at stage two and a variable from the Breast Q measure (“satisfaction with outcome”)
was entered at stage three. In the final stage of the model EORTC quality of life variable
(“global quality of life”’) and the Breast Q measures (“psychosocial wellbeing and sexual
wellbeing”) were entered. A moderator analysis was performed to determine if participants’
age, date of reconstruction or type of reconstruction moderated the dependent variables.

Results

Preliminary analyses were performed to test the assumption of normality and
multicollinearity. The analyses suggested there was no violation of normality. Histograms
were symmetrical and approximately bell-shaped, indicating normal distribution. The normal
probability plots also indicated that the residuals were normally distributed. Collinearity
statistics guidelines state if the largest Variance Inflation Factor (VIF) is greater than 10 and
if the average VIF is substantially greater than 1 the regression may be biased [39]. Tolerance
< 0.2 also indicates a potential problem [39]. In the present study, the analyses did not meet



any of the criteria, suggesting multicollinearity was not present. Three separate hierarchical
multiple regression analyses were performed:

Satisfaction with breast appearance

Hierarchical multiple regression analysis revealed that at stage one, appearance variables
contributed significantly to the regression model, (F (6, 98) = 23.87, p< .001) and accounted
for 59% of the variation in satisfaction with breast appearance. The scarring variables
explained an additional 8% of variation in satisfaction with breast appearance and this change
in Rz was significant, (F (7, 91) =3. 12, p=.005). Introducing the variable outcome
satisfaction to the regression model explained an additional 10% of the variation in
satisfaction with breast appearance and this change in R was significant, (F (1, 90) = 9.57,
p=003). Finally, the addition of quality of life measures (psychosocial wellbeing, sexual
wellbeing and global quality of life) to the regression model explained an additional 4% of
the variation in Satisfaction and this change in R2 square was significant, (F (3, 87) = 4.71,
p=.004). The final model accounted for 75% of variance in satisfaction with breast
appearance (F(17, 87)= 14.96, p=<.001, R? = 745, R?adjusted = .695 (Table 2: Accessible
online via supplementary material). In the final model psychosocial wellbeing was found
to be the most important predictor variable of satisfaction with breast appearance (p =.322,
p=.006). Moderator analysis also demonstrated participant age (f=.011, p=.865) did not
significantly moderate breast satisfaction. However, there was a trend between breast
satisfaction and type of reconstruction ($=.120, p=.073), with higher levels of satisfaction of
breast appearance demonstrated with Deep Inferior Epigastric Perforator Flap (DIEP)
reconstruction compared to other types of reconstruction. The date of reconstruction (p=.148,
p=.029) significantly moderated satisfaction with breast appearance. A one year increase in
the date of reconstruction between 2010 and 2016 resulted in a .148 increase in breast
satisfaction.

Outcome satisfaction

Hierarchical multiple regression analysis revealed that at stage one, appearance variables
contributed significantly to the regression model, (F (7, 97) = 16.75, p< .001) and accounted
for 55% of the variation in outcome satisfaction. Introducing the scarring variables explained
an additional 6% of variation in satisfaction with breast reconstruction outcome and this
change in Rz was significant, (F (7, 90) = 2.05, p=.057). The addition of quality of life
measures (psychosocial wellbeing, sexual wellbeing and global quality of life) to the
regression model explained an additional 7% of the variation in satisfaction and this change
in R2 square was significant, (F (3, 87) = 5.99, p=.001). The final model accounted for 67.7%
of variance of outcome satisfaction (F(17, 87)= 10.71, p=<.001, R? = .677, R?adjusted = .613
(Table 3: Accessible online via supplementary material). The factors found to be the most
important predictors of outcome satisfaction were breast sensitivity (= -.169, p=.014), pain
(B=-.204, p=.018), scar thickness (B=.369,p=041) and psychosocial wellbeing (=.406,
p=.002). Moderator analysis demonstrated participant age (p=-.018,p=.804) and date of
reconstruction ($=.005, p=.950) did not significantly moderate outcome satisfaction, although
type of reconstruction did significantly moderate outcome satisfaction (p=.167,p=.026), with



significantly higher levels of outcome satisfaction demonstrated with DIEP reconstruction
compared to other types of reconstruction.

Global quality of life

Hierarchical multiple regression analysis revealed that at stage one, appearance variables
contributed significantly to the regression model, (F (7, 97) = 5.85, p<.001) and accounted
for 30% of the variation in global quality of life. Introducing the scarring variables explained
an additional 11% of variation in global quality of life and this change in R2 was significant,
(F (7, 90) = 2.29, p=.034). Adding the variable satisfaction of the overall outcome explained
an additional 0.6% of the variation in global quality of life and this change in Rz was non-
significant, (F (1, 89) = .950, p=.332). The addition of quality of life measures (psychosocial
wellbeing, sexual wellbeing and global quality of life) to the regression model explained an
additional 5.3% of the variation in global quality of life and this change in R? square was also
significant, (F (17, 87) = 4.25, p=.017). Together all independent variables accounted for
46% of variance in global quality of life (F (23, 81) = 4.40, p=<.001, R? = .46.2, R?adjusted =
.357 (Table 4: Accessible online via supplementary material). In the final model no one
variable was found to be a significantly more important predictor of quality of life than
another. Moderator analysis demonstrated participant age (p=.004, p=.962), type of
reconstruction (p=-087, p=.371) and date of reconstruction (f=-730, p=.467) did not
significantly moderate global quality of life.

Discussion

This study identified psychosocial factors which predicted satisfaction with breast
appearance, outcome satisfaction and global quality of life following post-mastectomy breast
reconstruction. The results of the hierarchical multiple regression analyses revealed
individual psychosocial factors were able to predict a high percentage of the total variance for
both satisfaction with breast appearance and outcome satisfaction, approximately 75% and
68% respectively. The total variance explained by the model for quality of life was more
modest (46%). The findings of this study are consistent with the theoretical framework of
breast reconstruction presented by Fingeret and Colleagues [34] and highlight the importance
of distinguishing features of satisfaction with breast appearance, outcome satisfaction and
quality of life. Moreover, psychosocial wellbeing was a key predictor of both satisfaction
with breast appearance and outcome satisfaction. Previous literature also indicates aesthetic
satisfaction promotes greater psychological wellbeing [12]. This study demonstrated women
with greater psychological wellbeing are more likely to report greater satisfaction with breast
appearance and outcome satisfaction. In line with previous research, we suggest the
possibility of a relationship, whereby satisfaction with breast appearance promotes greater
psychosocial wellbeing and greater psychosocial wellbeing promotes breast and outcome
satisfaction. This finding has important clinical implications and demonstrates a need to
consider the pre-existing psychosocial wellbeing of patients prior to breast reconstruction, in
order to enhance optimal post-mastectomy outcomes. Moderator analysis demonstrated the
date of reconstruction significantly predicted satisfaction of breast appearance. As the date of
reconstruction increased satisfaction with breast appearance increased, this finding could be



attributed to the continuously advancing reconstructive techniques offered. However, we
must also consider if women are less satisfied with earlier reconstructive procedures due to
the time lag between use of services and evaluation of satisfaction, this may indicate
satisfaction with reconstruction decreases overtime.

Unexpectedly as breast sensitivity increased, outcome satisfaction decreased. Breast
sensitivity as a predictor of satisfaction has not been explored fully within current literature
and warrants further consideration in future studies. Expectedly, as scarring pain increased
outcome satisfaction decreased. Moreover, as scar thickness increased, satisfaction with the
overall outcome increased. We speculate that some participants may have struggled to
provide a precise scar thickness score. Although, these findings are inconsistent with previous
qualitative scarring literature [32] they are undoubtedly of interest and warrant further
consideration. Moreover, reconstruction type was associated with outcome satisfaction. DIEP
patients reported greater satisfaction with the overall outcome compared to other types of
reconstruction. Previous literature has reported higher satisfaction rates with autologous
tissue based procedures than implant based reconstructions [26]. However, although greater
patient satisfaction and cosmetic outcome is observed with the DIEP flap technique compared
to other surgical procedures, there is no difference in reported quality of life [40]. This is
consistent with the finding of the present study and suggests that procedure type effects both
breast and outcome satisfaction but not overall quality of life. It may be that DIEP
reconstruction enables women to perceive their reconstructed breasts, as a natural part of their
own body which is not the case in implant reconstruction [7].

Study Limitations

The present study sought to control for many of the shortcomings identified in previous
literature [34]. Consequently, all outcomes were clearly defined and distinguished,
standardised measures were validated within the same clinical population, the effect of
scarring was considered and a multiple surgeon design was applied. Nevertheless, selection
bias is possible as participants were identified by two Plastic Surgeons from one NHS site
and the majority of participants elected for a DIEP reconstruction. Other limitations include
the omission of pre-surgical data and the cross-sectional study design which does not
distinguish the direction of the relationships or account for the changing nature of the
outcomes over time, and as satisfaction is thought to fluctuate during long-term survivorship
this limitation may be of particular importance. Additionally, some clinical characteristics
could not be ascertained including other treatment types, the number of reconstructive
surgeries and any reconstructive complications. Moreover, only a small sample of women
elected for delayed reconstruction, therefore we were unable to examine if the timing of
reconstruction moderated the dependent outcomes. Future studies should be prospective,
longitudinal and possibly of a qualitative design to provide a comprehensive understanding of
the trajectory of satisfaction and quality of life following breast reconstruction.

Clinical Implications



This study breaks down the concept of satisfaction and distinguishes between satisfaction
with breast appearance and outcome satisfaction in order to provide evidence for key
predictors of individual components of satisfaction. The findings of this study could be used
to inform women of the predictors of satisfaction and quality of life following post-
mastectomy breast reconstruction. This would allow women to identify specific areas of
focus which may require further surgical or psychological intervention to enhance both
satisfaction and quality of life. Additionally, the findings demonstrate the need for healthcare
providers to consider the psychosocial wellbeing of patients both pre and post operatively.
The findings also provide preliminary evidence for the use of the extensive and complex
DIEP procedure over other types of reconstructive techniques, although further longitudinal
comparison studies are required.

Conflict of Interest: The authors declare that they have no conflict of interest.

10



References

1.

10.

11.

12.

13.

14.

15.

Guyomard V, Leinster S, Wilkinson M. Systematic review of studies of patients’
satisfaction with breast reconstruction after mastectomy. Breast. 2007;16(6):547-67.
Cancer Research UK. Breast cancer statistics. http://www.
cancerresearchuk.org/health-professional/breast-cancer-statistics. 2016. Accessed 24
February 2016.

Forman D, Stockton D, Mgller H, Quinn M, Babb P, De Angelis R, Micheli A.
Cancer prevalence in the UK: results from the EUROPREVAL study. Ann Oncol.
2003;14(4):648-54.

American Cancer Society. Breast Cancer Facts and Figures 2015-2016. Atlanta,
American Cancer Society Inc. 2016.

Rowland JH, Aziz N, Tesauro G, Feuer EJ. The changing face of cancer survivorship.
Semin Oncol Nurs. 2001;17(4):236—-240.

McGuire KP, Santillan AA, Kaur P, et al. Are mastectomies on the rise? A 13-year
trend analysis of the selection of mastectomy versus breast conservation therapy in
5865 patients. Ann Surg Oncol. 2009;16:2682—2690.

Damen TH, Timman R, Kunst EH et al. High satisfaction rates in women after DIEP
flap breast reconstruction. J Plast Reconstr Aesthet Surg. 2010; doi:
10.1016/j.bjps.2008.08.019.

Tykka E, Asko-Seljavaara S, Hietanen H. Patient satisfaction with delayed breast
reconstruction: a prospective study. Ann Plast Surg. 2002;49(3):258-63.

Matthews H, Grunfeld EA, Turner A. The efficacy of interventions to improve
psychosocial outcomes following surgical treatment for breast cancer: a systematic
review and meta-analysis. Psycho-Oncology. 2016. doi: 10.1002/pon.4199.

Garrusi B, Faezee H. How do Iranian women with breast cancer conceptualize sex
and body image? Sex Disabil. 2008;26:159-165.

Wilkins E. University of Michigan Breast Reconstruction Handbook. Available at:
http://www.med.umich.edu/cancer/files/breast-cancer-surgery-handbook.pdf.
Accessed August 17 2016.

Al-Ghazal SK, Fallowfield L, Blamey RW. Does cosmetic outcome from treatment of
primary breast cancer influence psychosocial morbidity? Eur J Surg Oncol.
1999;25(6):571-3.

Schain WS, Wellisch DK, Pasnau RO, Landsverk J. The sooner the better: a study of
psychological factors in women undergoing immediate versus delayed breast
reconstruction. Am J Psychiatry. 1985;142(1):40-6.

Korvenoja ML, Smitten K, Asko-Seljavaara S. Problems in wearing external
prosthesis after mastectomy and patient’s desire for breast reconstruction. Ann Chir
Gynaecol. 1998;87(1):30-4.

Zhong T, Hu J, Bagher S, O'Neill AC, Beber B, Hofer SO, Metcalfe KA. Decision
regret following breast reconstruction: the role of self-efficacy and satisfaction with
information in the preoperative period. Plast Reconstr Surg. 2013; doi:
10.1097/PRS.0b013e3182a3bf5d.

11



16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

Kronowitz SJ, Kuerer HM, Buchholz TA, Valero V, Hunt KK. A management
algorithm and practical oncoplastic surgical techniques for repairing partial
mastectomy defects. Plast Reconstr Surg. 2008;122(6):1631-47. doi:
10.1097/PRS.0b013e31818cbf1b.

Mayor S. NICE updates guidance on medical and surgical treatment for early and
advanced breast cancer. Br Med J. 2009; 7693: 496-497.

Jeevan R, Cromwell D, Browne J, van der Meulen J, Caddy CM, Pereira J, Sheppard
C, et al. Second Annual Report of the National Mastectomy and Breast
Reconstruction Audit 2009. Leeds: The NHS Information Centre, 20009.
http://www.ic.nhs.uk/mbr

Kruper L, Holt A, Xu XX, et al. Disparities in reconstruction rates after mastectomy:
Patterns of care and factors associated with the use of breast reconstruction in
Southern California. Ann Surg Oncol. 2011;18:2158-2165.

Elmore L, Myckatyn TM, Gao F, et al. Reconstruction patterns in a single institution
cohort of women undergoing mastectomy for breast cancer. Ann Surg Oncol.
2012;19:3223-3229.

Hall Se, Holman CDJ. Inequalities in breast cancer reconstructive surgery according
to social and locational status in Western Australia. Eur J Surg Oncol. 2003;29:519-
525.

Hvilsom GB, Holmich LR, Frederiksen K, Steding-Jessen M, Friis S, Dalton SO.
Socioeconomic position and breast reconstruction in Danish women. Acta Oncol.
2011;50:265-273.

Oiz B.Breast reconstruction and psychological benefit]. An Sist Sanit Navar.
2005;28(2):19-26.

Wilkins EG, Cederna PS, Lowery JC, et al. Prospective analysis of psychosocial
outcomes in breast reconstruction: one-year postoperative results from the Michigan
Breast Reconstruction Outcome Study. Plast Reconstr Surg. 2000;106:1014 —1025.
Filiberti A, Rimoldi A, Tamburini M, Callegari M, Nava M, Zanini V, et al. Breast
reconstruction: A psychological survey. Eur J Plast Surg. 1989;12(2): 214-218.
Atisha D, Alderman AK, Lowery JC, Kuhn LE, Davis J, Wilkins EG. Prospective
analysis of long-term psychosocial outcomes in breast reconstruction: two-year
postoperative results from the Michigan Breast Reconstruction Outcomes Study. Ann
Surg. 2008; doi: 10.1097/SLA.0b013e3181728a5c.

Nissen MJ, Swenson KK, Ritz LJ, Farrell JB, Sladek ML, Lally RM. Quiality of life
after breast carcinoma surgery: a comparison of three surgical procedures. Cancer.
2001; 91(7):1238-46.

Parker PAL, Youssef A, Walker S, Basen-Engquist K, Cohen L, Gritz ER, Wei QX
Robb GL. Short-term and long-term psychosocial adjustment and quality of life in
women undergoing different surgical procedures for breast cancer. Ann Surg Oncol.
2007 Nov;14(11):3078-89.

Andrade WN, Baxter N, Semple JL. Clinical Determinants of Patient Satisfaction
with Breast Reconstruction. Plast Reconstr Surg. 2001; 107(1):46-54.

12



30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Contant CM, van Wersch AM, Wiggers T, Wai RT, van Geel AN. Motivations,
satisfaction, and information of immediate breast reconstruction following
mastectomy. Patient Educ Couns. 2000;40(3):201-8.

Begum S, Grunfeld EA, Ho-Asjoe M, Farhadi J. Reasons why women who have
mastectomy decide to undergo immediate or delayed breast reconstruction. Patient
Educ Couns. 2011; 84(1):105-10.

Abu-Nab Z, Grunfeld EA, Ross D. Perceptions of scarring following breast
reconstruction: a qualitative interview study with breast cancer patients. Patient Educ
Couns. 2007; 66: 243-249.

Benditte-Klepetko HC, Lutgendorff F, Késtenbauer T, Deutinger M, van der Horst
CM. Analysis of patient satisfaction and donor-site morbidity after different types of
breast reconstruction. Scand J Surg. 2014; doi: 10.1177/1457496913512829.
Fingeret MC, Nipomnick SW, Crosby MA, Reece GP. Developing a theoretical
framework to illustrate associations among patient satisfaction, body image and
quality of life for women undergoing breast reconstruction. Cancer Treat Rev. 2013;
doi: 10.1016/j.ctrv.2012.12.010.

Noone, Frazier, Hayward, Skiles. Patient acceptance of immediate reconstruction
following mastectomy. Plast Reconstr Surg. 1982; 69(4):632-40.

Cano SJ, Klassen AF, Scott AM, Cordeiro PG, Pusic AL. The BREAST-Q: Further
Validation in Independent Clinical Samples. Plast Reconstr Surg. 2012;129(2):293-
302.

Giesinger JM, Kieffer JM, Fayers PM et al. EORTC Quality of Life Group.
Replication and validation of higher order models demonstrated that a summary score
for the EORTC QLQ-C30 is robust. J Clin Epidemiol. 2016; doi:
10.1016/j.jclinepi.2015.08.007

Truong PT, Lee JC, Soer B, Gaul CA, Olivotto IA. Reliability and validity testing of
the Patient and Observer Scar Assessment Scale in evaluating linear scars after breast
cancer surgery. Plast Reconstr Surg. 2007;119:487-494.

Bowerman B L, O’Connell RT, 1990. Linear Statistical Models: An Applied
Approach. 2" ed. California: Duxbury Press.

Tanseth KA, Hokland BM, Tindholdt TT, Abyholm FE, Stavem K. Quality of life,
patient satisfaction and cosmetic outcome after breast reconstruction using DIEP flap
or expandable breast implant. J Plast Reconstr Aesthet Surg. 2008;61(10):1188-94.

13



