Methods Appendix
I.  Details Regarding Weighting/Management of Non-Response:
All statistical analyses incorporated weights to account for differential probabilities of sample selection and non-response.  More specifically, design weights compensated for the disproportionate selection across race and SEER sites; survey unit non-response weights compensated for the fact that women with certain characteristics were not as likely to respond to the surveys.  

The table below demonstrates the comparison of respondents to non-respondents for a number of clinical and sociodemographic characteristics.
Non-response vs. response for measured variables: 
	
	T1 Response from Survey Sample
	p-value
	T2 Response from T1 Respondent Sample
	p-value

	
	Non-respondents
	Respondents 
	
	Non-respondents
	Respondents 

	N
	
	
	
	732
	1536
	

	Age 
	
	
	
	57.59
	57.5
	0.82

	African American 
	34.90%
	26.20%
	<.001
	31.69%
	24.74%
	0.0005

	Hispanic
	
	
	
	25.96
	25.65
	0.88

	Stage II/III
	43.40%
	40.50%
	0.005
	51.95%
	38.05%
	<.0001

	BCS
	54.50%
	63.20%
	0.02
	57.63%
	65.71%
	0.002

	Never Married
	23.00%
	19.30%
	0.01
	12.48%
	10.37%
	0.14

	Implant recon
	
	
	81.11%
	78.76%
	0.65

	Some College + 
	
	
	53.92%
	62.62%
	<.0001

	insurance 
	
	
	
	
	0.0014

	None
	
	
	
	6.99%
	5.95%
	

	Other 
	
	
	
	51.78%
	60.68%
	

	Medicaid 
	
	
	11.41%
	9.19%
	

	Medicare 
	
	
	29.81%
	24.19%
	


To make our statistical inferences more representative of the target population, we created non-response weights to compensate for the fact that persons with certain characteristics were not as likely to respond to the survey at each time point. After obtaining the characteristics of the non-respondents through SEER, we used logistic regression to model the probability of non-response with predictors such as race, stage, surgery and marital status that are available in SEER and from which we could obtain a weight for each respondent.  We then created non-response weights to further account for the fact that people with certain characteristics who responded to T1 are not as likely to respond to the survey at T2. We used logistic regression to predict non-response among the T1 respondents. The logistic regression included predictors such as stage, education and insurance obtained at T1. Finally, we multiplied these non-response weights with our design weights to create a total weight. This weight was used in all analyses to account for differential non-response in the two waves of the surveys and correct potential bias due to non-response and explained by measured variables. All percentages reported in the text are weighted and reported alongside unweighted Ns.
II.  Outcomes Scale Content and Development:

As briefly described in the manuscript, in addition to evaluating general measures of quality of life using the validated FACT instrument, we wished to gather data regarding patient-reported cosmetic outcomes.  After extensive literature review, the study team determined that no validated general measure of cosmetic outcome was available at the time of study design that was ideally suited for the evaluation of patients treated with breast conservation, those treated with mastectomy, as well as those treated with mastectomy with reconstruction.  Therefore, we developed a novel measure derived from the “satisfaction with breasts” scale of the BREAST-Q reconstruction module, an instrument that was actively being validated by its developers at the time our survey was being constructed.1 Since that time, the BREAST-Q reconstruction module has been extensively validated,2-4 and additional modules have been developed that can be applied to patients who have received breast conserving therapy.  Our instrument resembled the BREAST-Q very closely, covering the same key domains of satisfaction with breast shape, size, feel to the touch, appearance, naturalness of the results, ability to wear clothing, and feelings of normalcy that were identified in the preliminary work that led to the development of that instrument.  Content validity of our instrument was supported by extensive cognitive pretesting with breast cancer patients and review by a multidisciplinary group of experts that included specialists in plastic surgery, breast surgery, radiation oncology, medical oncology, primary care, public health, quality of life, medical decision-making, and survey design.  The patients and experts determined that certain items were relevant to all patients, regardless of surgery type, while others were pertinent only to those who had undergone breast reconstruction.  Therefore, we asked one set of questions of all patients and another only of those receiving reconstruction; we then evaluated the reliability of scales constructed from these items.
A.  Satisfaction with Breast Cosmetic Outcomes

More specifically, our first measure (Satisfaction with Breast Cosmetic Outcomes) was derived from a battery of questions that were deemed by the multidisciplinary expert group that developed the survey to be relevant to all patients, regardless of surgery type.  This battery began by asking, “In the past 7 days, how satisfied have you been with…” and included items for “how you look in the mirror clothed, the shape of your breast(s) when you are wearing a bra, the shape of your breast(s) when you are not wearing a bra, how normal you feel in your clothes, how comfortably your bras fit, and how you look in the mirror unclothed.”  Respondents chose from five response categories ranging from 1 to 5 (not at all, a little bit, somewhat, quite a bit, and very much). We took the average of the responses across these six items to create a scale. The mean of the scale was 3.33 (SD 1.02), with a minimum of 1 and maximum of 5.  When all six questions were considered together, the Cronbach’s alpha was 0.90, indicating high internal consistency in this scale. When one question was deleted from the measure iteratively, the Cronbach’s alpha varied from 0.88 to 0.89, indicating each question examines the same latent construct and can be scaled together.   The table below shows that the alpha values are almost identical with and without including patients with missing responses for some of the questions.  
	Alpha

	Including Individuals with missing response
	Excluding Individuals with missing responses

	Alpha
	0.9
	Alpha
	0.9

	Leave-one-out Alphas:
	Leave-one-out Alphas:

	Appearance in mirror clothed -satisfaction
	0.89
	Appearance in mirror clothed -satisfaction
	0.89

	Shape of breasts when wearing bra -satisfaction
	0.87
	Shape of breasts when wearing bra -satisfaction
	0.87

	Shape of breasts when not wearing bra -satisfaction
	0.88
	Shape of breasts when not wearing bra -satisfaction
	0.88

	Feel normal in clothes -satisfaction
	0.88
	Feel normal in clothes -satisfaction
	0.88

	Bras fit comfortably -satisfaction
	0.89
	Bras fit comfortably -satisfaction
	0.89

	Appearance in mirror unclothed -satisfaction
	0.88
	Appearance in mirror unclothed -satisfaction
	0.88


Because some have raised concerns about the usefulness of Cronbach’s alpha,5 we also considered three alternative measures of internal consistency:  beta, omega, and greatest lower bound.6  These measures, particularly omega and greatest lower bound, are very close to 1, indicating high internal consistency (and beta is known to typically have lower values than omega and greatest lower bound).  Each measure has its own advantages and disadvantages,7 and so we find it reassuring that all of these complementary measures suggest very high internal consistency of the items in our first scale.  Of note, alpha, beta, and omega are not influenced by the amount of missing responses in our data. 

	Measures 
	Including Individuals with Missing responses
	Excluding Individuals with Missing Responses

	Beta 
	0.85
	0.85

	Omega
	0.94
	0.94

	Greatest lower bound
	-
	0.932


*The calculation of greatest lower bound requires no missing responses. 
Below are presented the distributions of responses to each item in the first scale.  The percent of missing responses for each of these six items varies from 2.9% to 4.4%, reassuringly low.  Of note, some responses to questions are more skewed than others (such as the item inquiring “how normal you feel in your clothes”).  However, our final analyses utilize a jackknife resampling method that is robust towards skewed distributions. 
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Summary statistics
	Scale Items
	N
	N

Miss
	Mean
	Std Dev
	Median
	Min
	Max

	Appearance in mirror clothed -satisfaction
	1408
	42
	3.46
	1.19
	4
	1
	5

	Shape of breasts when wearing bra -satisfaction
	1390
	60
	3.55
	1.23
	4
	1
	5

	Shape of breasts when not wearing bra -satisfaction
	1388
	62
	2.83
	1.38
	3
	1
	5

	Feel normal in clothes -satisfaction
	1407
	43
	3.88
	1.11
	4
	1
	5

	Bras fit comfortably -satisfaction
	1385
	65
	3.53
	1.23
	4
	1
	5

	Appearance in mirror unclothed -satisfaction
	1397
	53
	2.68
	1.35
	3
	1
	5


Correlation Matrix below indicates that almost all items are correlated but not overtly correlated with each other (minimum =  0.478 and maximum = 0.743). It suggests that every item contributes to patients’ overall cosmetic satisfaction without duplicating each other.
	 
	A
	B
	C
	D
	E
	F

	Appearance in mirror clothed -satisfaction (A)
	1
	0.591
	0.478
	0.638
	0.491
	0.594

	(p-value)
	
	<.0001
	<.0001
	<.0001
	<.0001
	<.0001

	Shape of breasts when wearing bra -satisfaction (B)
	0.591
	1
	0.694
	0.689
	0.657
	0.596

	(p-value)
	<.0001
	
	<.0001
	<.0001
	<.0001
	<.0001

	Shape of breasts when not wearing bra -satisfaction (C)
	0.478
	0.694
	1
	0.551
	0.559
	0.743

	(p-value)
	<.0001
	<.0001
	
	<.0001
	<.0001
	<.0001

	Feel normal in clothes -satisfaction (D)
	0.638
	0.689
	0.551
	1
	0.653
	0.558

	(p-value)
	<.0001
	<.0001
	<.0001
	
	<.0001
	<.0001

	Bras fit comfortably -satisfaction (E)
	0.491
	0.657
	0.559
	0.653
	1
	0.523

	(p-value)
	<.0001
	<.0001
	<.0001
	<.0001
	
	<.0001

	Appearance in mirror unclothed -satisfaction (F)
	0.594
	0.596
	0.743
	0.558
	0.523
	1

	(p-value)
	<.0001
	<.0001
	<.0001
	<.0001
	<.0001
	


In exploratory factor analysis (see results below), the analysis of eigenvalues indicates that the first factor accounts for 67% of the variance and the scree test suggests the first factor is only one meaningful factor.  We use the criteria of a factor loading being 0.40 or greater for an item to load on a given factor and find that all six items load on the first factor. This also suggests there is no variable reduction.
	Eigenvalues of the Correlation Matrix: Total
= 6 Average = 1

	 
	Eigenvalue
	Difference
	Proportion
	Cumulative

	1
	4.01008255
	3.38922489
	0.6683
	0.6683

	2
	0.62085766
	0.07485210
	0.1035
	0.7718

	3
	0.54600556
	0.20689159
	0.0910
	0.8628

	4
	0.33911396
	0.05056165
	0.0565
	0.9193

	5
	0.28855231
	0.09316434
	0.0481
	0.9674

	6
	0.19538797
	 
	0.0326
	1.0000


1 factor will be retained by the MINEIGEN criterion.
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                                                  Number                                            


	Factor Pattern

	 
	Factor1 
	 

	A
	Appearance in mirror clothed -satisfaction
	77
	*

	B
	Shape of breasts when wearing bra -satisfaction
	87
	*

	C
	Shape of breasts when not wearing bra -satisfaction
	82
	*

	D
	Feel normal in clothes -satisfaction
	83
	*

	E
	Bras fit comfortably -satisfaction
	79
	*

	E
	Appearance in mirror unclothed -satisfaction
	82
	*

	Printed values are multiplied by 100 and rounded to the nearest integer. Values greater than 0.4 are flagged by an '*'.


B.  Satisfaction with Reconstruction Outcomes 
Our second measure of satisfaction (Satisfaction with Reconstruction Outcomes) was derived from items asked only of patients who reported that they had undergone breast reconstruction.  Patients were asked to rate, using a five-point scale from very dissatisfied (1) to very satisfied (5), their satisfaction with the overall results of reconstruction, reconstructed breast size, how natural the reconstructed breast(s) look, how the reconstructed breast(s) feel to touch, and how closely matched their breasts are to each other. The average of these five items was used to construct the scale. The scale ranged from 1 to 5, with a mean of 3.64 (SD 1.27).  Cronbach’s alpha was 0.92, indicating high internal consistency. When all five questions are considered together, the Cronbach’s alpha was 0.92, indicating high internal consistency in this scale. When one question is deleted from the measure iteratively, the Cronbach’s alpha varies from 0.89 to 0.92, indicating each question examines the same latent construct and can be scaled together.   
	Alpha

	Including Individuals with Missing Responses
	Excluding Individuals with Missing Responses

	Alpha
	0.91
	Alpha
	0.91

	Leave-one-out Alphas:
	Leave-one-out Alphas:

	Results of reconstruction -satisfaction
	0.89
	Results of reconstruction -satisfaction
	0.89

	Size of breasts -satisfaction
	0.90
	Size of breasts -satisfaction
	0.90

	How natural breasts look -satisfaction
	0.88
	How natural breasts look -satisfaction
	0.88

	How breasts feel to touch -satisfaction
	0.91
	How breasts feel to touch -satisfaction
	0.92

	Breasts matched to each other -satisfaction
	0.89
	Breasts matched to each other -satisfaction
	0.89


Other measures of internal consistency were also reassuringly high, as detailed below.  None of the measures are influenced by the amount of missing responses in our data. 

	Measures 
	Including Individuals with Missing Responses
	Excluding Individuals with Missing Responses

	Beta 
	0.81
	0.81

	Omega
	0.94
	0.93

	Greatest lower bound
	-*
	0.934


*The calculation of greatest lower bound requires no missing responses. 
The percent of missing responses for each of these six questions varied from 1.8% to 4.1%, which is again reassuringly low.  As depicted below, the responses to questions were more skewed than to the items in the first scale. However, our final analyses utilize a jackknife resampling method that is robust towards skewed distributions. 
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Summary statistics 
	Scale Items
	N
	N Miss
	Mean
	Std Dev
	Median
	Min
	Max

	Results of reconstruction -satisfaction
	214
	4
	3.71
	1.51
	4
	1
	5

	Size of breasts -satisfaction
	211
	7
	3.93
	1.41
	5
	1
	5

	How natural breasts look -satisfaction
	210
	8
	3.54
	1.48
	4
	1
	5

	How breasts feel to touch -satisfaction
	209
	9
	3.56
	1.43
	4
	1
	5

	Breasts matched to each other -satisfaction
	209
	9
	3.38
	1.55
	4
	1
	5


The correlation matrix in the table below shows that all items are correlated but not overtly correlated with each other (minimum = 0.486; maximum = 0.779). It suggests that every item contributes to patients’ cosmetic satisfaction without duplicating each other. 
	 
	A
	B
	C
	D
	E

	Results of reconstruction -satisfaction (A)
	1
	0.746
	0.779
	0.577
	0.725

	(p-value)
	
	<.0001
	<.0001
	<.0001
	<.0001

	Size of breasts -satisfaction (B)
	0.746
	1
	0.692
	0.486
	0.684

	(p-value)
	<.0001
	
	<.0001
	<.0001
	<.0001

	How natural breasts look -satisfaction (C)
	0.779
	0.692
	1
	0.706
	0.751

	(p-value)
	<.0001
	<.0001
	
	<.0001
	<.0001

	How breasts feel to touch -satisfaction (D)
	0.577
	0.486
	0.706
	1
	0.630

	(p-value)
	<.0001
	<.0001
	<.0001
	
	<.0001

	Breasts matched to each other -satisfaction (E)
	0.725
	0.684
	0.751
	0.630
	1

	(p-value)
	<.0001
	<.0001
	<.0001
	<.0001
	


In the exploratory factor analysis (results summarized below), the examination of eigenvalues shows that the first factor explains 74% of the total variance. The scree plot indicates that the first factor is only one meaningful factor. Using the criteria of a factor loading being 0.40 or higher for an item to load on a given factor, we find that all items load on the first factor. This also suggests there is no variable reduction.   
	Eigenvalues of the Correlation Matrix: Total
= 5 Average = 1

	 
	Eigenvalue
	Difference
	Proportion
	Cumulative

	1
	3.72053775
	3.16958546
	0.7441
	0.7441

	2
	0.55095229
	0.26791694
	0.1102
	0.8543

	3
	0.28303535
	0.02870374
	0.0566
	0.9109

	4
	0.25433161
	0.06318861
	0.0509
	0.9618

	5
	0.19114300
	 
	0.0382
	1.0000


1 factor will be retained by the MINEIGEN criterion.
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	Factor Pattern

	 
	Factor1 
	 

	A
	Results of reconstruction -satisfaction
	86
	*

	B
	Size of breasts -satisfaction
	79
	*

	C
	How natural breasts look -satisfaction
	89
	*

	D
	How breasts feel to touch -satisfaction
	72
	*

	E
	Breasts matched to each other -satisfaction
	84
	*

	Printed values are multiplied by 100 and rounded to the nearest integer. Values greater than 0.4 are flagged by an '*'.
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