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Abstract

Purpose—We determined whether racial/ethnic differences in patient experiences with care 

influence timeliness and type of initial surgical breast cancer treatment for a sample of female 

Medicare cancer patients.

Methods—We conducted a retrospective cohort study using the linked Epidemiology and End 

Results-Consumer Assessment of Healthcare Providers and Systems (SEER-CAHPS) dataset. The 

outcomes were: (1) time-to-initial surgical treatment, and (2) type of treatment [breast conserving 

surgery (BCS) vs. mastectomy]. The indicators were reports of four types of patient experiences 

with care including doctor communication, getting care quickly, getting needed care, and getting 

needed Rx. Interaction terms in each multivariable logistic model examined if the associations 

varied by race/ethnicity.
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Results—Of the 2069 patients, 84.6% were White, 7.6% Black and 7.8% Hispanic. After 

adjusting for potential confounders, non-Hispanic Black patients who provided excellent reports 

of their ability to get needed prescriptions had lower odds of receiving surgery within 2-months 

of diagnosis, compared to NH-Whites who provided less than excellent reports (aOR: 0.29, 95% 

CI 0.09–0.98). There were no differences based on 1-month or 3-month thresholds. We found no 

other statistically significant effect of race/ethnicity. As to type of surgery, among NH Blacks, 

excellent reports of getting care quickly were associated with higher odds of receiving BCS versus 

mastectomy (aOR: 2.82, 95% CI 1.16–6.85) compared to NH Whites with less than excellent 

reports. We found no other statistically significant differences by race/ethnicity.

Conclusion—Experiences with care are measurable and modifiable factors that can be used to 

assess and improve aspects of patient-centered care. Improvements in patient care experiences 

of older adults with cancer, particularly among minorities, may help to eliminate racial/ethnic 

disparities in timeliness and type of surgical treatment.
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Background

Breast cancer is the second leading cause of cancer death in the United States (US) [1]. 

Although breast cancer incidence is higher among non-Hispanic Whites compared to other 

race/ethnicities, mortality rates are higher for non-Hispanic Blacks [2]. The recommended 

initial treatment for most patients with early-stage breast cancer is surgical treatment [3]. 

Timeliness of initiation of treatment is considered a measure of high quality care [4], 

and minimizing time-to-surgery can positively impact cancer outcomes [5, 6]. Although 

optimal times from breast cancer diagnosis to initial treatment are not well established, 

many researchers examine one-month intervals to treatment [6–8], and have found that 

mortality increases with delays longer than two months [6, 9]. Initial surgical treatment 

options for early-stage breast cancer patients include breast conserving surgery (BCS) and 

mastectomy. Both options have comparable survival rates [10], and decisions to select initial 

surgical treatment often depend on providers’ recommendations and patients’ preferences 

[11–13]. Researchers have found that patient-based decisions about type of initial surgical 

treatment take into account concerns about cancer recurrence, risks and side effects related 

to radiation, and body image issues [11]. According to these findings, incorporating patients’ 

values and preferences are important for initial surgical treatment, but to date, no study 

has examined whether patient experiences with care impact timeliness and type of surgical 

treatment.

Racial/ethnic disparities in timeliness and receipt of type of surgery exist. Compared to 

non-Hispanic Whites, Black patients are less likely to receive initial surgical treatment 

within three months of their diagnosis [14, 15]. Minority patients receive BCS at lower rates 

than their White counterparts [16, 17]. In fact, Blacks are 42% less likely than Whites to 

receive BCS versus mastectomy [16], and Hispanics receive BCS at a lower frequency than 

Whites (37.1% vs 42.7%) [17]. Researchers have also found that the association between 

patient preferences and surgical treatment decisions vary by race/ethnicity [11]. However, 
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the extent of the effect of race/ethnicity on the association between patient experiences and 

surgical treatment choices is yet to be explored. Patient experiences with care can indicate 

access, timeliness, communication with providers, and overall perceptions of encounters 

with physicians or specialists [18]. Racial/ethnic minorities tend to report poorer experiences 

compared to non-Hispanic White patients [19]. Positive reports of patient experiences with 

care are associated with high-quality cancer care and treatment [19–21]. Thus, it is also 

likely that the association between patient experiences and initial surgical care varies by 

race/ethnicity and might drive high-quality surgical care.

This study examined racial/ethnic disparities between four patient care experiences and 

(1) time to initial surgery and (2) type of initial surgery among women diagnosed with 

early-stage breast cancer. We hypothesized that the relation between patient care experiences 

on time to and type of initial breast cancer surgery varied by race/ethnicity.

Methods

Data source

We conducted a retrospective cohort study using data from SEER-CAHPS (surveillance, 

epidemiology, and end results—consumer assessment of healthcare providers and systems 

[22]). This linked dataset is a collaborative effort between the National Cancer Institute’s 

(NCI) Surveillance, Epidemiology, and End Results (SEER) cancer registry data and the 

Centers for Medicare and Medicaid Services’ (CMS) Medicare Consumer Assessment of 

Healthcare Providers and Systems (CAHPS). The SEER component of this dataset provides 

information on cancer statistics (1973–2013), the CMS component provides information on 

medical enrollment data and administrative and billing claims from Medicare beneficiaries 

enrolled in Fee for Service (FFS) plans (2002–2016), and the CAHPS survey component 

provides information from patients’ responses to surveys assessing experiences with care 

across different domains (1997–2015). The study was reviewed and granted exempt status 

by the UTHealth Committee for Protection of Human Subjects (HSC-SPH-20–0812).

Study population

The study population consisted of females with a primary and only diagnosis of early stage 

breast cancer, 65 or older (age at survey completion), who completed a CAHPS survey 

within 24 months prior to their cancer diagnosis, and who were continuously enrolled 

in Medicare for at least 11 of the 12 months prior to survey completion. We considered 

continuous enrollment as enrollment on the fifteenth day of the month for 12 consecutive 

months, with no more than one-month interruption. If beneficiaries completed multiple 

surveys, we used the survey collected closest to the cancer diagnosis date.

Exclusion criteria

We excluded patients diagnosed with multiple malignant cancer types, breast carcinoma in 

situ, or metastatic cancer, and those without a record of receiving breast cancer surgery 

as initial treatment because we were interested in examining type and time to initial cancer-

directed surgery. We also excluded records with missing information on race/ethnicity and 

variable categories with insufficient variation of responses (Fig. 1).
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Outcomes

Time to initial surgical treatment was defined as months between diagnosis date and initial 

surgical treatment date. We used the SEER clinical diagnosis date (comprised of month 

and year) and assigned a midpoint for the day of diagnosis (15th of each month) to create 

each diagnosis date. Initial surgical treatment was created using the SEER initial course 

of treatment variable (consisting of month and year) and we assigned a midpoint for the 

day, as described above. Then, we created three outcome variables reflecting the time from 

diagnosis to initial surgical treatment, categorized as: less than or equal to 1 month, vs. 

otherwise; less than or equal to 2 months, vs. otherwise, less than or equal to 3 months, vs. 

otherwise. These categorizations were selected for comparability with other researchers who 

have used 1-month increments to assess timeliness of initial breast cancer treatment [6, 8].

Type of surgery was defined as receipt of BCS or mastectomy. We identified treatment 

information using a SEER variable which describes the surgical procedure performed as 

first course of cancer-directed therapy. Then we used SEER breast cancer surgical codes to 

dichotomize surgery type into: BCS (codes ≥ 20 and ≤ 39) or mastectomy (codes ≥ 40 and ≤ 

80) [23].

Predictor variables

Patient experiences with care were assessed as multi-item composite scores of doctor 

communication, getting needed care, getting care quickly, and getting needed prescriptions. 

Survey respondents were asked about these domains thinking about their health care 

encounters in the last 6 months. A sample item is (getting care quickly): How often did 
you get care as soon as you thought you needed it? Each item was rated as 1 = never, 2 = 

sometimes, 3 = usually, and 4 = always. Composite items were scored using linear scoring 

[24], where higher scores indicated more positive assessments of reports of care. For ease of 

interpretation composite measures were transformed to a 0–100 scale. Because the CAHPS 

score distributions were negatively skewed, we dichotomized reports of patient experiences 

into less than excellent (0 to < 90 scores) and excellent reports of care (≥ 90–100 scores) 

[21, 25].

Covariates

The following covariates were included because they have been associated with time to 

surgical treatment and type of treatment received [26, 27]: disease stage, number of self-

reported comorbidities, race/ethnicity, age at the time of survey completion, educational 

attainment, marital status, SEER geographic region, Medicare plan, survey administration 

mode, and year of survey completion. Analyses were adjusted for time since survey 

completion to account for changes over time.

Statistical analyses

Descriptive statistics were calculated to characterize the sample population. We used chi-

square tests to examine sample characteristics across time-to-surgery categories of less 

than 1 month, between 1 and 2 months, and more than 2 months of diagnosis. We also 

used one-way ANOVA analyses to assess the mean scores of our selected patient care 

experiences across time-to-surgery categories. Next, we conducted multivariable logistic 

Arevalo et al. Page 4

Breast Cancer Res Treat. Author manuscript; available in PMC 2024 November 07.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



regression models adjusting for clinical and demographic characteristics to examine the 

relation between receiving timely initial surgical treatment and patient care experiences. To 

examine the effect of racial/ethnic background on the relation between care experiences 

on time-to-surgery, we included an interaction term (race/ethnicity by reports of patient 

care experiences) to each model. For type of surgery received, our second outcome, we 

conducted multivariable logistic regression analyses to examine the association between 

patient care experiences and type of surgical treatment received, while adjusting for clinical 

and demographic characteristics. Interaction terms were added to assess the effects of race/

ethnicity on the relation between reports of care and surgery type.

We assessed the association between racial/ethnic background on timely receipt of surgical 

treatment and type of initial surgery received. First, we adjusted for demographics, then for 

demographic and clinical characteristics. Significance tests and confidence intervals for the 

estimates were 2-sided. All analyses were conducted in Stata statistical software version 16 

[28].

Results

The analytic sample consisted of 2069 individuals (Fig. 1). The proportion of patients 

receiving surgery treatment within 1 month of diagnosis was 55%, between 1 and 2 months 

was 29%, and more than 2 months was 16%. The proportion of patients who received BCS 

was 58.6% vs. 41.4% who received mastectomy. Mean scores for getting needed care and 

getting prescription drugs were significantly different across racial/ethnic categories, but we 

found no mean differences by time-to-surgery categories or type of surgery (Table 1).

Association between racial/ethnic background and time to initial surgical treatment

We found that compared to non-Hispanic Whites, Hispanics had lower odds of receiving 

initial surgery within 2 months of diagnosis (aOR: 0.67, 95% CI 0.45–0.99), adjusting for 

demographic and clinical characteristics. There were no differences based on 1 month or 3 

months thresholds. We did not find any significant differences in treatment initiation within 

1, 2, or 3 months of diagnosis between non-Hispanic Black and non-Hispanic White patients 

(Table 2).

Effect of race/ethnicity on the association between patient care experiences and time to 
initial surgical treatment

Among Blacks, excellent reports of getting needed prescriptions were associated with lower 

odds of getting surgery within 2 months of diagnosis (aOR 0.29, 95% CI 0.09–0.98; Table 

3), compared to Whites with less than excellent reports. We found no other statistically 

significant effect of race/ethnicity on the association between experiences with care and time 

to surgery.

Association between racial/ethnic background and type of surgical treatment

We did not find any statistically significant differences of type of surgery across racial 

and ethnic groups. Before adjusting for demographic and clinical characteristics, minority 

patients had lower odds of receiving BCS versus mastectomy compared to non-Hispanic 
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Whites; though, this relation was not statistically significant. After also adjusting for clinical 

characteristics, the odds ratio showed no association between type of initial surgery and 

race/ethnic background (Table 2).

Effect of race/ethnicity on the association between patient care experiences and type of 
surgical treatment

Among Blacks, excellent reports of their ability to get care quickly were associated with 

increased odds of getting BCS versus mastectomy (aOR 2.82, 95% CI 1.16–6.85; Table 

4), compared to Whites with less than excellent reports. We found no other statistically 

significant differences by race/ethnicity on the association between care experiences and 

type of initial surgery received.

Discussion

We found that the association of patient care experiences with time to and type of initial 

breast cancer surgery varies for patients of diverse racial/ethnic backgrounds. Previous 

studies have found racial/ethnic differences in reports of patient care experiences [19], but to 

our knowledge this is the first study to determine differential effects of race/ethnicity on time 

to and type of initial breast cancer surgical treatment. Our study is in line with national 

imperatives for impacting health disparities as outlined by the Agency for Healthcare 

Research and Quality urging the assessment of relevant patient-centered care factors for 

at-risk populations [29].

Our findings also showed that Hispanics had lower odds of receiving initial breast cancer 

surgery within 2 months of diagnosis, compared to non-Hispanic Whites. This is consistent 

with other studies which have found that Hispanics experience longer-than-6-weeks delays 

in receipt of initial breast cancer surgical treatment more frequently than non-Hispanic 

Whites (15.3% vs 8.1%, respectively) [30]. Other studies have found that socio-demographic 

and clinical factors are associated with delays in surgical treatment [7]. Our study went 

further by adjusting for potential confounders and still found that race/ethnic background 

contributes to delays in receipt of timely initial breast cancer treatment.

Other researchers have found that Black patients are less likely to report excellent 

experiences with care [19] and more likely to experience delays in receiving initial breast 

cancer treatment [4, 31, 32]. We found that Black patients who provided excellent reports 

of care had lower odds of receiving surgical treatment within 2 months of their diagnosis. 

This was contrary to our expectations, yet these findings could reflect that care experiences 

among Black patients, although reported as excellent, can still be associated with deficits 

in health care delivery impacting cancer care. Findings from qualitative research conducted 

with Black patients highlight the discordance between high reports of care experiences 

and accounts of their actual experiences of sub-optimal care, including experiencing racial 

discrimination [33]. Perceived discrimination interferes with receipt of quality care for 

Blacks [34]. Thus, examining the gradient of reports in patient care experiences among 

racial/ethnic minorities can help understand the substantive meanings of their reports and aid 

in efforts to achieve culturally-sensitive delivery of care.
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Our findings also showed that among Blacks, excellent reports of their ability to get care 

quickly were associated with higher odds of BCS versus mastectomy. These findings may be 

related to access barriers. It has been previously reported that racial/ethnic minorities have 

limited access to radiation oncology specialists that may be needed for adjuvant radiation 

following BCS [35]. In this study, patients’ excellent reports of their ability to get care 

quickly could be an indication that they had access to radiation oncologist services, and 

elected BCS because they would have been able to receive adjuvant radiation following 

their surgery. The pathway concerning the relation between patient experiences with care 

and receipt of BCS requires further study. Future research should explore other factors 

that may play a role in that pathway, such as confidence in obtaining needed care. The 

relation between patient experiences with care and breast cancer surgical care has been 

understudied. In fact, most investigators have focused on examining patients’ beliefs, values 

and preferences related to surgery type [36], but have not assessed patient experiences with 

care. Due to space limitations, our findings on the relation between patient experiences with 

care and surgical outcomes can be found as supplementary material (Appendices A and B).

The clinical and research implications of our study are centered around the differential 

effects of race/ethnicity on patient care experiences and surgical treatment. First, perceptions 

of minority patients about their care are not static experiences and should be assessed 

through the care continuum. Second, reports of experiences with care are measurable and 

modifiable factors that could be addressed by future interventions to improve the delivery 

of high-quality care. Lastly, routine assessment of experiences with care among racial/ethnic 

minorities is needed to achieve an equitable and patient-centered healthcare system in the 

U.S.

Strengths and limitations

Our findings should be considered in the context of several strengths and limitations. 

Previous published studies indicated that patient care experiences are associated with 

improved outcomes; however, only recently, have investigators examined the association 

between patient care experiences and cancer-related outcomes [37]. Thus, our findings 

advance the body of knowledge about the role of patient care experiences on cancer-related 

care and highlight the need to include the assessment of these experiences in frameworks of 

cancer care. We capitalized on the opportunity to use the SEER-CAHPS linked data resource 

to investigate racial/ethnic disparities in the association between patient care experiences 

and the type and timeliness of surgical breast cancer treatment. Our findings support the 

importance of improving the delivery of care among minorities experiencing inequities in 

cancer care. One of our study limitations concerns the focus on BCS versus mastectomy 

to the exclusion of receipt of radiation therapy following BCS. Second, this study did not 

separate mastectomy into unilateral, bilateral or surgery with reconstruction types. Although 

we believe that these treatment types are important to examine, we wanted to assess receipt 

of initial treatment. We hope to explore other outcomes in subsequent studies. Third, while 

we adjusted our multivariable models for demographic and clinical characteristics, we did 

not adjust for clinical factors such as tumor size, nodal status, genetic mutations that 

are associated with receipt of mastectomy, facility type where cancer care was obtained, 

or the type of physician on whom patients based their reports. Fourth, our findings are 
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presented with the caveat that racial/ethnic minorities are less likely to respond to patient 

care experience surveys [38] and have greater rates of missing responses than Whites [39], 

which might result in under-representation of responses from minority groups. Lastly, our 

study findings may not be relevant to younger women or generalizable to all Medicare 

populations.

Conclusions

Our study contributes findings related to racial/ethnic disparities in receipt of initial breast 

cancer surgery among older Medicare beneficiaries. Examining patient care experiences 

with care can help assess aspects of patient-centered care that could be enhanced or 

improved (e.g., communication with providers, promptness of care, accessibility of needed 

care, and overall evaluations of care). Our findings can help inform policies to improve 

access and availability of care and can identify patient-centered practices that may ultimately 

lead to improved delivery of care.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1. 
CONSORT diagram for study population

Arevalo et al. Page 12

Breast Cancer Res Treat. Author manuscript; available in PMC 2024 November 07.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Arevalo et al. Page 13

Ta
b

le
 1

D
em

og
ra

ph
ic

 a
nd

 c
lin

ic
al

 c
ha

ra
ct

er
is

tic
s 

by
 ti

m
e-

to
-s

ur
ge

ry
 c

at
eg

or
y,

 r
ac

ia
l/e

th
ni

c 
ba

ck
gr

ou
nd

, a
nd

 s
ur

ge
ry

 ty
pe

 (
N

 =
 2

06
9)

C
ha

ra
ct

er
is

ti
c

To
ta

l 
sa

m
pl

e,
 n

 
(%

)

T
im

e 
fr

om
 c

an
ce

r 
di

ag
no

si
s 

to
 in

it
ia

l s
ur

gi
ca

l 
th

er
ap

y
R

ac
ia

l/e
th

ni
c 

ba
ck

gr
ou

nd
Su

rg
ic

al
 t

re
at

m
en

t 
ty

pe

L
es

s 
th

an
 

1 
m

on
th

, n
 

= 
11

30
 

(5
5%

)

B
et

w
ee

n 
1 

an
d 

2 
m

on
th

s,
 n

 =
 

60
4 

(2
9%

)

M
or

e 
th

an
 

2 
m

on
th

s,
 n

 
= 

33
5 

(1
6%

)

P
-v

al
ue

N
on

-
hi

sp
an

ic
 

W
hi

te
 (

n 
= 

17
50

)

N
on

-
hi

sp
an

ic
 

B
la

ck
 (

n 
= 

15
8)

H
is

pa
ni

c 
(n

 
= 

16
1)

P
-

va
lu

e
M

as
te

ct
om

y 
(n

 
= 

85
6)

 4
1.

4%
B

C
S 

(n
 =

 
12

13
) 

58
.6

%

P
-

va
lu

e

A
ge

 a
t s

ur
ve

y

M
ed

ia
n

75
.0

74
.7

75
.6

74
.6

0.
59

2
75

.2
73

.0
73

.8
<

0.
00

1
75

.9
74

.3
0.

00
4

M
ea

n 
(S

D
)

75
.6

 (
6.

4)
75

.5
 (

6.
5)

75
.8

 (
6.

0)
75

.7
 (

6.
6)

75
.8

 (
6.

4)
73

.9
 (

6.
0)

74
.9

 (
5.

9)
76

.1
 (

6.
4)

75
.3

 (
6.

3)

66
–6

9
47

1 
(2

2.
8)

27
6 

(2
4.

4)
11

8 
(1

9.
5)

77
 (

23
.0

)
0.

17
2

37
9 

(2
1.

7)
49

 (
31

.0
)

43
 (

26
.7

)
0.

02
7

18
0 

(2
1.

0)
29

1 
(2

4.
0)

0.
01

9

70
–7

4
57

7 
(2

7.
9)

31
1 

(2
7.

5)
16

9 
(2

8.
0)

97
 (

29
.0

)
48

3 
(2

7.
6)

49
 (

31
.0

)
45

 (
27

.9
)

21
8 

(2
5.

5)
35

9 
(2

9.
6)

75
–7

9
50

1 
(2

4.
2)

25
6 

(2
2.

7)
17

1 
(2

8.
3)

74
 (

22
.1

)
42

4 
(2

4.
2)

36
 (

22
.8

)
41

 (
25

.5
)

23
1 

(2
7.

0)
27

0 
(2

2.
3)

80
–8

4
33

8 
(1

6.
3)

18
7 

(1
6.

6)
98

 (
16

.2
)

53
 (

15
.8

)
30

3 
(1

7.
3)

<
 1

1%
<

 1
2%

14
2 

(1
6.

6)
19

6 
(1

6.
2)

85
 +

18
2 

(8
.8

)
10

0 
(8

.8
)

48
 (

8.
0)

34
 (

10
.1

)
16

1 
(9

.2
)

<
 7

%
<

 7
%

85
 (

9.
9)

97
 (

8.
0)

R
ac

e/
et

hn
ic

ity
0.

03
7

–
0.

79
7

 
N

on
-h

is
pa

ni
c 

W
hi

te
1,

75
0 

(8
4.

6)
97

3 
(8

6.
1)

50
5 

(8
3.

6)
27

2 
(8

1.
2)

–
–

–
71

9 
(8

4.
0)

1,
03

1 
(8

5.
0)

 
N

on
-h

is
pa

ni
c 

B
la

ck
15

8 
(7

.6
)

83
 (

7.
4)

51
 (

8.
4)

24
 (

7.
2)

–
–

–
69

 (
8.

1)
89

 (
7.

3)

 
H

is
pa

ni
c

16
1 

(7
.8

)
74

 (
6.

5)
48

 (
8.

0)
39

 (
11

.6
)

–
–

–
68

 (
7.

9)
93

 (
7.

7)

M
ar

ita
l s

ta
tu

s
0.

97
1

0.
00

6
0.

71
4

 
N

ot
 m

ar
ri

ed
1,

12
0 

(5
4.

1)
61

0 
(5

4.
0)

32
5 

(5
3.

8)
18

5 
(5

5.
2)

92
7 

(5
3.

0)
10

8 
(6

8.
3)

85
 (

52
.8

)
46

2 
(5

4.
0)

65
8 

(5
4.

3)

 
M

ar
ri

ed
87

1 
(4

2.
1)

47
5 

(4
2.

0)
<

43
%

<
42

%
75

5 
(4

3.
1)

<
 2

9%
<

 4
2%

36
5 

(4
2.

6)
50

6 
(4

1.
7)

 
U

nk
no

w
n

78
 (

3.
8)

45
 (

4.
0)

<
4%

<
4%

68
 (

3.
9)

<
 7

%
<

 7
%

29
 (

3.
4)

49
 (

4.
0)

E
du

ca
tio

n 
le

ve
l

0.
16

5
<

0.
00

1
0.

02
4

 
H

ig
h 

sc
ho

ol
 o

r 
le

ss
1,

16
5 

(5
6.

3)
65

4 
(5

7.
9)

32
1 

(5
3.

2)
19

0 
(5

6.
7)

94
5 

(5
4.

0)
10

7 
(6

7.
7)

11
3 

(7
0.

2)
50

7 
(5

9.
2)

65
8 

(5
4.

3)

 
So

m
e 

co
lle

ge
 +

90
4 

(4
3.

7)
47

6 
(4

2.
1)

28
3 

(4
6.

8)
14

5 
(4

3.
3)

80
5 

(4
6.

0)
51

 (
32

.3
)

48
 (

29
.8

)
34

9 
(4

0.
8)

55
5 

(4
5.

7)

Se
lf

-r
ep

or
te

d 
co

m
or

bi
di

tie
s

0.
19

4
0.

01
4

0.
14

9

 
0

1,
62

4 
(7

8.
5)

89
9 

(7
9.

6)
47

6 
(7

8.
8)

24
9 

(7
4.

3)
13

97
 (

79
.8

)
11

4 
(7

2.
2)

11
3 

(7
0.

2)
66

2 
(7

7.
3)

96
2 

(7
9.

3)

 
1

31
8 

(1
5.

4)
16

6 
(1

4.
7)

95
 (

15
.7

)
57

 (
17

.0
)

25
4 

(1
4.

5)
31

 (
19

.6
)

33
 (

20
.5

)
13

1 
(1

5.
3)

18
7 

(1
5.

4)

Breast Cancer Res Treat. Author manuscript; available in PMC 2024 November 07.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Arevalo et al. Page 14

C
ha

ra
ct

er
is

ti
c

To
ta

l 
sa

m
pl

e,
 n

 
(%

)

T
im

e 
fr

om
 c

an
ce

r 
di

ag
no

si
s 

to
 in

it
ia

l s
ur

gi
ca

l 
th

er
ap

y
R

ac
ia

l/e
th

ni
c 

ba
ck

gr
ou

nd
Su

rg
ic

al
 t

re
at

m
en

t 
ty

pe

L
es

s 
th

an
 

1 
m

on
th

, n
 

= 
11

30
 

(5
5%

)

B
et

w
ee

n 
1 

an
d 

2 
m

on
th

s,
 n

 =
 

60
4 

(2
9%

)

M
or

e 
th

an
 

2 
m

on
th

s,
 n

 
= 

33
5 

(1
6%

)

P
-v

al
ue

N
on

-
hi

sp
an

ic
 

W
hi

te
 (

n 
= 

17
50

)

N
on

-
hi

sp
an

ic
 

B
la

ck
 (

n 
= 

15
8)

H
is

pa
ni

c 
(n

 
= 

16
1)

P
-

va
lu

e
M

as
te

ct
om

y 
(n

 
= 

85
6)

 4
1.

4%
B

C
S 

(n
 =

 
12

13
) 

58
.6

%

P
-

va
lu

e

 
2 

+
12

7 
(6

.1
)

65
 (

5.
6)

33
 (

5.
5)

29
 (

8.
7)

99
 (

5.
7)

13
 (

8.
2)

15
 (

9.
3)

63
 (

7.
4)

64
 (

5.
3)

T
um

or
 s

ta
ge

0.
90

6
0.

17
8

<
0.

00
1

 
I

12
12

 (
58

.6
)

66
2 

(5
8.

6)
35

7 
(5

9.
1)

19
3 

(5
7.

6)
1,

04
0 

(5
9.

4)
84

 (
53

.2
)

88
 (

54
.6

)
35

2 
(4

1.
1)

86
0 

(7
0.

9)

 
II

–I
II

85
7 

(4
1.

4)
46

8 
(4

1.
4)

24
7 

(4
0.

9)
14

2 
(4

2.
4)

71
0 

(4
0.

6)
74

 (
46

.8
)

73
 (

45
.4

)
50

4 
(5

8.
9)

35
3 

(2
9.

1)

Ty
pe

 o
f 

su
rg

er
y

0.
43

8
0.

79
7

–

 
B

re
as

t c
on

se
rv

in
g

12
13

 (
58

.6
)

65
5 

(5
7.

9)
35

1 
(5

8.
2)

20
7 

(6
1.

8)
1,

03
1 

(5
8.

9)
89

 (
56

.3
)

93
 (

57
.8

)
–

–

 
M

as
te

ct
om

y
85

6 
(4

1.
4)

47
5 

(4
2.

1)
25

3 
(4

1.
8)

12
8 

(3
8.

2)
71

9 
(4

1.
1)

69
 (

43
.7

)
68

 (
42

.2
)

–
–

M
ed

ic
ar

e 
pl

an
<

0.
00

1
<

0.
00

1
0.

78
3

 
M

A
 P

D
P

43
0 

(2
0.

8)
19

3 
(1

7.
1)

14
8 

(2
4.

5)
89

 (
26

.6
)

32
7 

(1
8.

7)
57

 (
36

.1
)

46
 (

28
.6

)
18

2 
(2

1.
3)

24
8 

(2
0.

5)

 
M

A
 o

nl
y

86
5 

(4
1.

8)
50

4 
(4

4.
6)

23
5 

(3
8.

9)
12

6 
(3

7.
6)

73
7 

(4
2.

1)
53

 (
33

.5
)

75
 (

46
.6

)
35

4 
(4

1.
4)

51
1 

(4
2.

1)

 
FF

S 
PD

P
31

4 
(1

5.
2)

16
2 

(1
4.

3)
96

 (
15

.9
)

56
 (

16
.7

)
27

5 
(1

5.
7)

22
 (

13
.9

)
17

 (
10

.6
)

13
6 

(1
5.

9)
17

8 
(1

4.
7)

 
FF

S 
on

ly
46

0 
(2

2.
2)

27
1 

(2
4.

0)
12

5 
(2

0.
7)

64
 (

19
.1

)
41

1 
(2

3.
5)

26
 (

16
.5

)
23

 (
14

.2
)

18
4 

(2
1.

5)
27

6 
(2

2.
7)

G
eo

gr
ap

hi
c 

re
gi

on
<

0.
00

1
<

0.
00

1
<

0.
00

1

 
W

es
t

11
59

 (
56

.0
)

58
8 

(5
2.

0)
35

6 
(5

9.
0)

21
5 

(6
4.

2)
99

2 
(5

6.
7)

40
 (

25
.3

)
12

7 
(7

8.
9)

48
2 

(5
6.

3)
67

7 
(5

5.
8)

 
M

id
w

es
t

18
1 

(8
.7

)
96

 (
8.

5)
60

 (
9.

9)
25

 (
7.

5)
15

8 
(9

.0
)

<
11

%
<

7%
81

 (
9.

5)
10

0 
(8

.2
)

 
N

or
th

 E
as

t
32

2 
(1

5.
6)

19
1 

(1
6.

9)
79

 (
13

.1
)

52
 (

15
.5

)
27

8 
(1

5.
9)

26
 (

16
.5

)
18

 (
11

.2
)

98
 (

11
.4

)
22

4 
(1

8.
5)

 
So

ut
h

40
7 

(1
9.

7)
25

5 
(2

2.
6)

10
9 

(1
8.

5)
43

 (
12

.8
)

32
2 

(1
8.

4)
<

48
%

<
7%

19
5 

(2
2.

8)
21

2 
(1

7.
5)

Su
rv

ey
 a

dm
in

is
tr

at
io

n 
m

od
e

0.
63

9
<

0.
00

1
0.

38
8

 
M

ai
l

35
7 

(1
7.

3)
19

7 
(1

7.
4)

10
8 

(1
7.

9)
52

 (
15

.5
)

27
7 

(1
5.

8)
37

 (
23

.4
)

43
 (

26
.7

)
15

5 
(1

8.
1)

20
2 

(1
6.

7)

 
Ph

on
e

17
12

 (
82

.7
)

93
3 

(8
2.

6)
49

6 
(8

2.
1)

28
3 

(8
4.

5)
1,

47
3 

(8
4.

2)
12

1 
(7

6.
6)

11
8 

(7
3.

3)
70

1 
(8

1.
9)

1,
01

1 
(8

3.
3)

Su
rv

ey
 y

ea
r

<
0.

00
1

<
0.

00
1

0.
09

9

 
19

97
–2

00
0

36
0 

(1
7.

4)
23

4 
(2

0.
7)

90
 (

14
.9

)
36

 (
10

.8
)

30
8 

(1
7.

6)
23

 (
14

.6
)

29
 (

18
.0

)
16

7 
(1

9.
5)

19
3 

(1
5.

9)

 
20

01
–2

00
5

78
7 

(3
8.

0)
45

0 
(3

9.
8)

21
7 

(3
5.

9)
12

0 
(3

5.
8)

68
9 

(3
9.

4)
43

 (
27

.2
)

55
 (

34
.2

)
31

4 
(3

6.
7)

47
3 

(3
9.

0)

 
20

07
–2

01
1

92
2 

(4
4.

6)
44

6 
(3

9.
5)

29
7 

(4
9.

2)
17

9 
(5

3.
4)

75
3 

(4
4.

0)
92

 (
58

.2
)

77
 (

47
.8

)
37

5 
(4

3.
8)

54
7 

(4
5.

1)

T
im

e 
fr

om
 s

ur
ve

y 
to

 
ca

nc
er

 d
ia

gn
os

is
0.

61
9

0.
58

1
0.

61
9

 
≤ 

6 
m

on
th

s
54

7 
(2

6.
4)

29
1 

(2
5.

8)
16

5 
(2

7.
3)

91
 (

27
.2

)
47

3 
(2

7.
0)

35
 (

22
.2

)
39

 (
24

.2
)

22
1 

(2
5.

8)
32

6 
(2

6.
9)

Breast Cancer Res Treat. Author manuscript; available in PMC 2024 November 07.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Arevalo et al. Page 15

C
ha

ra
ct

er
is

ti
c

To
ta

l 
sa

m
pl

e,
 n

 
(%

)

T
im

e 
fr

om
 c

an
ce

r 
di

ag
no

si
s 

to
 in

it
ia

l s
ur

gi
ca

l 
th

er
ap

y
R

ac
ia

l/e
th

ni
c 

ba
ck

gr
ou

nd
Su

rg
ic

al
 t

re
at

m
en

t 
ty

pe

L
es

s 
th

an
 

1 
m

on
th

, n
 

= 
11

30
 

(5
5%

)

B
et

w
ee

n 
1 

an
d 

2 
m

on
th

s,
 n

 =
 

60
4 

(2
9%

)

M
or

e 
th

an
 

2 
m

on
th

s,
 n

 
= 

33
5 

(1
6%

)

P
-v

al
ue

N
on

-
hi

sp
an

ic
 

W
hi

te
 (

n 
= 

17
50

)

N
on

-
hi

sp
an

ic
 

B
la

ck
 (

n 
= 

15
8)

H
is

pa
ni

c 
(n

 
= 

16
1)

P
-

va
lu

e
M

as
te

ct
om

y 
(n

 
= 

85
6)

 4
1.

4%
B

C
S 

(n
 =

 
12

13
) 

58
.6

%

P
-

va
lu

e

 
6 

to
 <

 1
2 

m
o

55
0 

(2
6.

6)
29

9 
(2

6.
5)

16
4 

(2
7.

2)
87

 (
25

.9
)

45
4 

(2
6.

0)
46

 (
29

.1
)

50
 (

31
.1

)
23

0 
(2

6.
9)

32
0 

(2
6.

4)

 
12

 to
<

 1
8 

m
o

47
6 

(2
3.

0)
25

4 
(2

2.
5)

13
5 

(2
2.

4)
87

 (
25

.9
)

40
8 

(2
3.

3)
34

 (
21

.5
)

34
 (

21
.1

)
18

8 
(2

2.
0)

28
8 

(2
3.

7)

 
18

 to
 2

4 
m

o
49

6 
(2

4.
0)

28
6 

(2
5.

3)
14

0 
(2

3.
1)

70
 (

21
.0

)
41

5 
(2

3.
7)

43
 (

27
.2

)
38

 (
23

.6
)

21
7 

(2
5.

3)
27

9 
(2

3.
0)

D
oc

to
r 

co
m

m
un

ic
at

io
n 

(n
 =

 
15

78
)

88
.5

 (
16

.8
)

88
.2

 (
16

.6
)

89
.3

 (
16

.4
)

87
.8

 (
18

.3
)

0.
42

1
88

.3
 (

17
.0

)
88

.4
 (

15
.6

)
90

.2
 (

16
.4

)
0.

51
5

89
.1

 (
15

.9
)

88
.0

 
(1

7.
4)

0.
18

6

G
et

tin
g 

ca
re

 q
ui

ck
ly

 
(n

 =
 1

54
6)

83
.9

 (
23

.2
)

84
.3

 (
22

.6
)

84
.2

 (
23

.1
)

82
.1

 (
25

.3
)

0.
38

3
84

.1
 (

22
.7

)
80

.0
 (

28
.2

)
85

.1
 (

24
.3

)
0.

18
2

84
.9

 (
22

.4
)

83
.3

 
(2

3.
7)

0.
19

4

G
et

tin
g 

ne
ed

ed
 c

ar
e 

(n
 =

 1
70

1)
88

.3
 (

21
.2

)
88

.5
 (

21
.5

)
88

.7
 (

20
.5

)
86

.7
 (

21
.3

)
0.

42
2

89
.0

 (
20

.4
)

83
.5

 (
26

.2
)

84
.4

 (
24

.2
)

0.
00

2
89

.4
 (

20
.4

)
87

.5
 

(2
1.

7)
0.

07
2

G
et

tin
g 

ne
ed

ed
 R

x 
(n

 
=

 1
76

3)
91

.0
 (

20
.5

)
90

.8
 (

21
.5

)
91

.2
 (

20
.0

)
91

.6
 (

18
.0

)
0.

80
8

91
.9

 (
19

.4
)

83
.9

 (
22

.8
)

89
.0

 (
22

.8
)

<0
.0

01
90

.2
 (

22
.1

)
91

.6
 

(1
9.

3)
0.

13
4

P-
va

lu
e 

re
pr

es
en

ts
 a

 tw
o-

si
de

d 
t-

te
st

, c
hi

-s
qu

ar
e 

te
st

, o
r 

on
e-

w
ay

 A
N

O
V

A

m
o 

m
on

th
s

* C
A

H
PS

 m
ea

ns
 a

re
 u

na
dj

us
te

d

Breast Cancer Res Treat. Author manuscript; available in PMC 2024 November 07.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Arevalo et al. Page 16

Ta
b

le
 2

R
es

ul
ts

 o
f 

m
ul

tiv
ar

ia
bl

e 
m

od
el

s 
as

se
ss

in
g 

th
e 

as
so

ci
at

io
n 

be
tw

ee
n 

ra
ce

/e
th

ni
ci

ty
 a

nd
 (

a)
 ti

m
e 

to
 s

ur
gi

ca
l t

re
at

m
en

t (
le

ss
 th

an
 1

 m
on

th
, l

es
s 

th
an

 2
 m

on
th

s,
 

or
 le

ss
 th

an
 3

 m
on

th
s 

fr
om

 d
ia

gn
os

is
),

 (
b)

 ty
pe

 o
f 

su
rg

er
y 

(B
C

S 
vs

 m
as

te
ct

om
y)

T
im

e 
to

 s
ur

ge
ry

a
T

re
at

m
en

t 
ty

pe
b

≤ 
1 

m
on

th
≤ 

2 
m

on
th

s
≤ 

3 
m

on
th

s
B

C
S 

vs
 m

as
te

ct
om

y

M
od

el
°

N
O

R
95

%
C

I
O

R
95

%
C

I
O

R
95

%
C

I
N

O
R

95
%

C
I

M
od

el
 1

: 
U

na
dj

us
te

d
20

69
20

69
20

69

 
N

on
-h

is
pa

ni
c 

B
la

ck
0.

88
0.

64
1.

22
1.

03
0.

65
1.

62
0.

90
0.

65
0.

90
0.

65
1.

25

 
H

is
pa

ni
c

0.
68

*
0.

49
0.

94
0.

58
**

0.
39

0.
84

0.
95

0.
69

0.
95

0.
69

1.
32

M
od

el
 2

: 
A

dj
us

te
d 

fo
r 

de
m

og
ra

ph
ic

s
20

69
20

69
20

69

 
N

on
-h

is
pa

ni
c 

B
la

ck
0.

79
0.

56
1.

11
0.

92
0.

57
1.

48
0.

93
0.

66
0.

93
0.

66
1.

31

 
H

is
pa

ni
c

0.
75

0.
53

1.
04

0.
66

*
0.

44
0.

99
0.

95
0.

68
0.

95
0.

68
1.

33

M
od

el
 3

: 
A

dj
us

te
d 

fo
r 

de
m

og
ra

ph
ic

s 
an

d 
cl

in
ic

al
 c

ha
ra

ct
er

is
tic

s
20

69
20

69
20

69

 
N

on
-h

is
pa

ni
c 

B
la

ck
0.

78
0.

56
1.

10
0.

93
0.

58
1.

50
1.

02
0.

71
1.

02
0.

71
1.

48

 
H

is
pa

ni
c

0.
74

0.
53

1.
04

0.
67

*
0.

45
0.

99
1.

01
0.

72
1.

01
0.

72
1.

45

° R
ef

er
en

ce
 c

at
eg

or
y 

is
 n

on
-h

is
pa

ni
c 

W
hi

te
s

a M
od

el
s 

w
er

e 
ad

ju
st

ed
 f

or
: a

ge
, m

ar
ita

l s
ta

tu
s,

 S
E

E
R

 g
eo

gr
ap

hi
c 

re
gi

on
, s

el
f-

re
po

rt
ed

 c
om

or
bi

di
tie

s,
 tu

m
or

 s
ta

ge
, t

yp
e 

of
 s

ur
ge

ry
, m

ed
ic

ar
e 

pl
an

, s
ur

ve
y 

ad
m

in
is

tr
at

io
n 

m
od

e,
 s

ur
ve

y 
ye

ar
, a

nd
 ti

m
e 

si
nc

e 
su

rv
ey

b M
od

el
in

g 
od

ds
 o

f 
br

ea
st

 c
on

se
rv

in
g 

su
rg

er
y(

B
C

S)
 v

s 
m

as
te

ct
om

y 
ad

ju
st

ed
 f

or
: a

ge
, m

ar
ita

l s
ta

tu
s,

 S
E

E
R

 g
eo

gr
ap

hi
c 

re
gi

on
, s

el
f-

re
po

rt
ed

 c
om

or
bi

di
tie

s,
 tu

m
or

 s
ta

ge
, m

ed
ic

ar
e 

pl
an

, s
ur

ve
y 

ad
m

in
is

tr
at

io
n 

m
od

e,
 s

ur
ve

y 
ye

ar
, a

nd
 ti

m
e 

si
nc

e 
su

rv
ey

 B
ol

d 
re

pr
es

en
ts

 s
ig

ni
fi

ca
nt

 a
t

* p 
<

 0
.0

5,

**
p 

<
 0

.0
1,

 *
**

p 
<

 0
.0

01

Breast Cancer Res Treat. Author manuscript; available in PMC 2024 November 07.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Arevalo et al. Page 17

Ta
b

le
 3

R
es

ul
ts

 o
f 

m
od

el
s 

as
se

ss
in

g 
th

e 
ef

fe
ct

 o
f 

ra
ce

/e
th

ni
ci

ty
 o

n 
th

e 
re

la
tio

n 
be

tw
ee

n 
co

m
po

si
te

 m
ea

su
re

s 
of

 p
at

ie
nt

 e
xp

er
ie

nc
es

 a
nd

 ti
m

e 
to

 in
iti

al
 s

ur
gi

ca
l 

tr
ea

tm
en

t

T
im

e 
to

 
su

rg
er

y
≤ 

1 
m

on
th

≤ 
2 

m
on

th
s

≤ 
3 

m
on

th
s

≤ 
1 

m
on

th
≤ 

2 
m

on
th

s
≤3

 m
on

th
s

≤ 
1 

m
on

th
≤ 

2 
m

on
th

s
≤3

 m
on

th
s

≤ 
1 

m
on

th
≤ 

2 
m

on
th

s
≤ 

3 
m

on
th

s

N
 

an
al

yz
ed

15
78

15
78

15
78

15
46

15
46

15
46

17
01

17
01

17
01

17
63

17
63

17
31

†

O
R

95
%

 
C

I
O

R
95

%
 

C
I

O
R

95
%

 
C

I
O

R
95

%
 

C
I

O
R

95
%

 
C

I
O

R
95

%
 

C
I

O
R

95
%

 
C

I
O

R
95

%
 

C
I

O
R

95
%

 
C

I
O

R
95

%
 

C
I

O
R

95
%

 
C

I
O

R
95

%
 

C
I

C
A

H
PS

 
m

ea
su

re
D

oc
to

r 
co

m
m

un
ic

at
io

n
G

et
tin

g 
ca

re
 q

ui
ck

ly
G

et
tin

g 
ne

ed
ed

 c
ar

e
G

et
tin

g 
ne

ed
ed

 R
x

 
L

es
s 

th
an

 
ex

ce
lle

nt

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

E
xc

el
le

nt
 

re
po

rt
s

0.
88

[0
.6

9–
1.

12
]

1.
19

[0
.8

6–
1.

64
]

1.
75

[0
.8

4–
3.

64
]

0.
96

[0
.7

6–
1.

20
]

1.
08

[0
.8

0–
1.

47
]

0.
87

[0
.4

2–
1.

80
]

1.
01

[0
.8

0–
1.

27
]

1.
15

[0
.8

5–
1.

57
]

0.
83

[0
.3

9–
1.

78
]

1.
12

[0
.8

7–
1.

45
]

1.
33

[0
.9

5–
1.

86
]

1.
95

[0
.9

8–
3.

88
]

R
ac

e/
et

hn
ic

ity

 
N

H
 

W
hi

te
R

ef
R

ef
R

ef
R

ef
R

ef
R

ef
R

ef
R

ef
R

ef
R

ef
R

ef
R

ef

 
N

H
 

B
la

ck
0.

98
[0

.4
9–

1.
93

]
2.

37
[0

.7
0–

8.
05

]
1.

05
[0

.1
3–

8.
56

]
0.

79
[0

.4
2–

1.
49

]
0.

82
[0

.3
6–

1.
88

]
0.

21
*

[0
.0

6–
0.

75
]

0.
70

[0
.3

7–
1.

31
]

0.
94

[0
.4

1–
2.

15
]

0.
24

*
[0

.0
7–

0.
86

]
0.

89
[0

.4
7–

1.
69

]
2.

30
[0

.7
8–

6.
78

]
0.

75
[0

.1
6–

3.
56

]

H
is

pa
ni

c
0.

74
[0

.3
6–

1.
52

]
1.

11
[0

.4
3–

2.
84

]
1.

55
[0

.1
9–

12
.6

]
0.

50
*

[0
.2

5–
0.

99
]

0.
79

[0
.3

5–
1.

74
]

0.
98

[0
.1

2–
7.

90
]

0.
53

*
[0

.2
8–

0.
99

]
0.

61
[0

.3
0–

1.
23

]
0.

25
*

[0
.0

7–
0.

86
]

0.
83

[0
.3

9–
1.

74
]

1.
14

[0
.4

4–
2.

95
]

0.
35

*
[0

.1
4–

0.
87

]

In
te

ra
ct

io
ns

 
W

hi
te

 
*l

es
s 

th
an

 
ex

ce
lle

nt

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

 
B

la
ck

 
*e

xc
el

le
nt

 
re

po
rt

s

0.
62

[0
.2

7–
1.

43
]

0.
30

[0
.0

8–
1.

17
]

0.
31

[0
.0

3–
3.

35
]

1.
00

[0
.4

4–
2.

28
]

1.
51

[0
.4

9–
4.

67
]

7.
67

[0
.7

1–
82

.7
8]

1.
29

[0
.5

8–
2.

86
]

1.
17

[0
.3

9–
3.

50
]

1.
86

[0
.3

2–
10

.8
2]

0.
95

[0
.4

4–
2.

06
]

0.
29

*
[0

.0
9–

0.
98

]
0.

53
[0

.0
8–

3.
52

]

H
is

pa
ni

c 
* ex

ce
lle

nt
 

re
po

rt
s

1.
02

[0
.4

3–
2.

39
]

0.
56

[0
.1

9–
1.

64
]

0.
49

[0
.0

4–
5.

59
]

1.
81

[0
.7

8–
4.

19
]

0.
62

[0
.2

4–
1.

64
]

0.
48

[0
.0

5–
4.

88
]

1.
28

[0
.5

8–
2.

82
]

1.
02

[0
.4

1–
2.

54
]

8.
91

[0
.8

4–
94

.6
5]

0.
93

[0
.3

9–
2.

18
]

0.
40

[0
.1

4–
1.

15
]

1.
00

Se
pa

ra
te

 lo
gi

st
ic

 r
eg

re
ss

io
n 

m
od

el
s 

fo
r 

ea
ch

 C
A

H
PS

 m
ea

su
re

 w
er

e 
co

nd
uc

te
d;

 a
ll 

m
od

el
s 

w
er

e 
ad

ju
st

ed
 f

or
: a

ge
, m

ar
ita

l s
ta

tu
s,

 S
E

E
R

 g
eo

gr
ap

hi
c 

re
gi

on
, s

el
f-

re
po

rt
ed

 c
om

or
bi

di
tie

s,
 tu

m
or

 s
ta

ge
, t

yp
e 

of
 

su
rg

er
y,

 m
ed

ic
ar

e 
pl

an
, s

ur
ve

y 
ad

m
in

is
tr

at
io

n 
m

od
e,

 s
ur

ve
y 

ye
ar

, a
nd

 ti
m

e 
si

nc
e 

su
rv

ey

N
H

 n
on

-h
is

pa
ni

c,
 R

x 
pr

es
cr

ip
tio

ns

Breast Cancer Res Treat. Author manuscript; available in PMC 2024 November 07.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Arevalo et al. Page 18
† n 

=
 1

73
1 

be
ca

us
e 

of
 lo

w
 v

ar
ia

bi
lit

y 
of

 d
is

tr
ib

ut
io

n 
of

 r
ep

or
ts

 o
f 

ge
tti

ng
 n

ee
de

d 
dr

ug
s 

by
 o

ut
co

m
e 

(s
ur

ge
ry

 <
 3

 m
on

th
s)

 a
m

on
g 

H
is

pa
ni

c;
 B

ol
d 

re
pr

es
en

ts
 s

ig
ni

fi
ca

nt
 a

t

* p 
<

 0
.0

5,
 *

*p
 <

 0
.0

1,
 *

**
p 

<
 0

.0
01

Breast Cancer Res Treat. Author manuscript; available in PMC 2024 November 07.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Arevalo et al. Page 19

Ta
b

le
 4

R
es

ul
ts

 o
f 

m
od

el
s 

as
se

ss
in

g 
th

e 
ef

fe
ct

 o
f 

ra
ce

/e
th

ni
ci

ty
 o

n 
th

e 
re

la
tio

n 
be

tw
ee

n 
pa

tie
nt

 e
xp

er
ie

nc
es

 a
nd

 ty
pe

 o
f 

in
iti

al
 s

ur
gi

ca
l t

re
at

m
en

t (
B

C
S 

vs
 

m
as

te
ct

om
y)

Su
rg

ic
al

 t
yp

e
B

C
S

B
C

S
B

C
S

B
C

S

O
R

[9
5%

 C
I]

O
R

[9
5%

 C
I]

O
R

[9
5%

 C
I]

O
R

[9
5%

 C
I]

N
 a

na
ly

ze
d

15
78

15
46

17
01

17
63

C
A

H
PS

 m
ea

su
re

D
oc

to
r 

co
m

m
un

ic
at

io
n

G
et

tin
g 

ca
re

 q
ui

ck
ly

G
et

tin
g 

ne
ed

ed
 c

ar
e

G
et

tin
g 

ne
ed

ed
 R

x

 
L

es
s 

th
an

 e
xc

el
le

nt
 r

ep
or

ts
R

ef
R

ef
R

ef
R

ef

 
E

xc
el

le
nt

 r
ep

or
ts

0.
85

[0
.6

6–
1.

10
]

0.
86

[0
.6

8–
1.

10
]

0.
83

[0
.6

5–
1.

06
]

1.
07

[0
.8

2–
1.

40
]

R
ac

e/
et

hn
ic

ity

 
N

on
-h

is
pa

ni
c 

W
hi

te
R

ef
R

ef
R

ef
R

ef

 
N

on
-h

is
pa

ni
c 

B
la

ck
1.

13
[0

.5
6–

2.
30

]
0.

65
[0

.3
3–

1.
27

]
0.

71
[0

.3
7–

1.
37

]
1.

02
[0

.5
2–

2.
00

]

 
H

is
pa

ni
c

0.
95

[0
.4

4–
2.

02
]

1.
23

[0
.5

9–
2.

55
]

1.
37

[0
.7

0–
2.

68
]

1.
04

[0
.4

8–
2.

27
]

R
ac

e 
by

 r
ep

or
ts

 o
f 

ca
re

 in
te

ra
ct

io
ns

 
W

hi
te

 *
 le

ss
 th

an
 e

xc
el

le
nt

 r
ep

or
ts

R
ef

R
ef

R
ef

R
ef

 
B

la
ck

 *
 e

xc
el

le
nt

 r
ep

or
ts

0.
96

[0
.4

0–
2.

27
]

2.
82

*
[1

.1
6–

6.
85

]
1.

97
[0

.8
5–

4.
57

]
1.

07
[0

.4
8–

2.
42

]

 
H

is
pa

ni
c 

* 
ex

ce
lle

nt
 r

ep
or

t
1.

26
[0

.5
1–

3.
11

]
0.

99
[0

.4
0–

2.
42

]
0.

61
[0

.2
6–

1.
39

]
1.

05
[0

.4
3–

2.
56

]

M
od

el
in

g 
od

ds
 o

f 
B

C
S 

(b
re

as
t c

on
se

rv
in

g 
su

rg
er

y 
vs

 m
as

te
ct

om
y)

E
xc

el
le

nt
 r

ep
or

ts
 c

on
si

st
 o

f 
sc

or
es

 9
0–

10
0,

 a
nd

 le
ss

 th
an

 e
xc

el
le

nt
 r

ep
or

ts
 c

on
si

st
 o

f 
sc

or
es

 ≤
 8

9.
99

.

Se
pa

ra
te

 lo
gi

st
ic

 r
eg

re
ss

io
n 

m
od

el
s 

w
er

e 
co

nd
uc

te
d 

fo
r 

ea
ch

 p
at

ie
nt

 e
xp

er
ie

nc
e 

m
ea

su
re

M
od

el
s 

w
er

e 
ad

ju
st

ed
 f

or
: a

ge
, r

ac
e/

et
hn

ic
ity

, m
ar

ita
l s

ta
tu

s,
 S

E
E

R
 g

eo
gr

ap
hi

c 
re

gi
on

, s
el

f-
re

po
rt

ed
 c

om
or

bi
di

tie
s,

 tu
m

or
 s

ta
ge

, m
ed

ic
ar

e 
pl

an
, s

ur
ve

y 
ad

m
in

is
tr

at
io

n 
m

od
e,

 s
ur

ve
y 

ye
ar

, a
nd

 ti
m

e 
si

nc
e 

su
rv

ey
.

B
ol

d 
re

pr
es

en
ts

 s
ig

ni
fi

ca
nt

 a
t

* p 
<

 0
.0

5,
 *

*p
 <

 0
.0

1,
 *

**
p 

<
 0

.0
01

Breast Cancer Res Treat. Author manuscript; available in PMC 2024 November 07.


	Abstract
	Background
	Methods
	Data source
	Study population
	Exclusion criteria
	Outcomes
	Predictor variables
	Covariates
	Statistical analyses

	Results
	Association between racial/ethnic background and time to initial surgical treatment
	Effect of race/ethnicity on the association between patient care experiences and time to initial surgical treatment
	Association between racial/ethnic background and type of surgical treatment
	Effect of race/ethnicity on the association between patient care experiences and type of surgical treatment

	Discussion
	Strengths and limitations

	Conclusions
	References
	Fig. 1
	Table 1
	Table 2
	Table 3
	Table 4

