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Impact of Sociodemographic and Hospital Factors
on Inpatient Bilateral Reduction Mammaplasty:
A National Inpatient Sample Analysis
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Background: Although reduction mammaplasty remains a common procedure in
plastic surgery, its interaction with sociodemographic and economic disparities has
remained relatively uncharacterized on a nationwide scale.

Methods: Patients who underwent reduction mammaplasty were identified within
the 2016-2018 National Inpatient Sample databases. In addition to clinical comor-
bidities, sociodemographic characteristics, hospital-level variables, and postop-
erative outcomes of each patient were collected for analysis. Statistical analyses,
including univariate comparison and multivariate logistic regression, were applied
to the cohort to determine significant predictors of adverse outcomes, described
as extended length of stay, higher financial cost, and postoperative complications.
Results: The final patient cohort included 414 patients who underwent inpa-
tient reduction mammaplasty. The average age was 45.2 + 14.5 years. The
average length of stay was 1.6 + 1.5 days, and the average hospital charge was
$53,873.81 + $36,014.50. Sixty (14.5%) patients experienced at least one post-
operative complication. Black race and treatment within a nonmetropolitan
or rural county predicted postoperative complications (P < 0.01). Black race,
lower relative income, and concurrent abdominal contouring procedures also
predicted occurrence of extended length of stay (P < 0.01). Hospital factors,
including larger bed capacity and for-profit ownership, predicted high hospital
charges (P < 0.05). Severity of comorbidities, measured by a clinical index, also
predicted all three outcomes (P < 0.001).

Conclusion: In addition to well-described clinical variables, multiple sociodemographic
and economic disparities affect outcomes in inpatient reduction mammaplasty.
(Plast Reconstr Surg Glob Open 2024; 12:¢5682; doi: 10.1097/GOX.0000000000005682;
Published online 22 March 2024.)

most effective avenue of treatment for macromastia.>” As

INTRODUCTION

Reduction mammaplasty is a procedure within plastic
surgery that has remained consistently common within
recent decades; there were an estimated 115,895 reduc-
tion mammaplasties performed in 2020 alone in the
United States, which reflects a slight increase from the
estimate of 106,179 cases in 2007."> Breast reductions have
been shown to produce significant improvements in qual-
ity of life and psychological well-being, and represent the
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a result, there is a strong motivation to address potential
barriers to receiving this surgery, and to ensure patients
are provided with the best care during the perioperative
and postoperative periods.

Although previous studies have thoroughly described
the postoperative outcome profiles of reduction mam-
maplasty,”® the impact of socioeconomic and hospital-
level factors on such outcomes, including length of stay
and financial burden, remain relatively uncharacterized.
The existing literature is also conflicting on this topic;
applications of the BREAST-Q questionnaire in 2020 dis-
played associations of racial and economic factors, such as
income, with satisfaction with provided information and
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physical well-being.” In contrast, a survey of the National
Surgical Quality Improvement detected no evident racial
disparities in reduction mammaplasty outcomes in the
postoperative 30-day period.'” Although these studies
were focused in their approach either through the num-
ber of variables studied or the number of institutions
included in their methodologies, a more expansive analy-
sis of additional socioeconomic and hospital-level factors
on a nationwide scale may assist in validating or extending
the conclusions existing in the current literature. A previ-
ous analysis of pediatric reduction mammaplasties on this
scale revealed significant racial and socioeconomic dis-
parities in multiple outcomes, which further motivates an
evaluation of adult reduction mammaplasties.'' This study
provides an insight into the impact of racial and social
inequality on adult inpatient bilateral reduction mamma-
plasty procedures by evaluating a host of socioeconomic
factors, including race and ethnicity, payer status, hospital
bed size, and regional population density, and their asso-
ciations with surgical outcomes, length of inpatient stay,
and procedural financial burden.

METHODS

A retrospective, observational cohort study was con-
ducted within the 2016-2018 National Inpatient Sample
(NIS) databases. The NIS was developed by the HCUP
and is the largest publicly available inpatient database,
representing a 20% stratified random sample of all dis-
charges from U.S. community hospitals.”* Patients were
included in this study cohort if they were diagnosed with
macromastia by International Classification of Disease,
Tenth Revision (ICD-10) Clinical Modification (CM) code
(N62: “breast hypertrophy”) and if they were identified
as female sex. Because the NIS databases in this study
defined diagnoses and procedures via the ICD-10 coding
system and not by Current Procedural Terminology (CPT)
code, patients who underwent bilateral reduction mam-
maplasty in this cohort were identified by an additional
ICD-10 Procedure Coding System (PCS) code (0HBOVZZ:
“excision of bilateral breast, open approach”). Because
this code is also indicated for other breast procedures,
primarily mastectomy, the subsequent patient cohort was
manually reviewed to include reduction mammaplasty
cases without evidence of breast cancer. Additionally,
patients who were undergoing other major procedures
concurrently, such as hysterectomy, ileostomy, and treat-
ment for disseminated cancer, were not included in the
final cohort.

Cases with inadequate information on predictor vari-
ables or outcomes were excluded from the cohort. Breast
reductions for male patients with gynecomastia were also
excluded from this analysis to reduce procedural differ-
ences and potential confounding factors. Of note, as only
in-patients are included in the NIS database, the reduc-
tion mammaplasty patients examined in this study were all
treated on an inpatient basis.

The sociodemographic characteristics, hospital-level
variables, and postoperative outcomes of all patients
were collected. Comorbidities for each patient were
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Takeaways

Question: What is the role of sociodemographic dispari-
ties in outcomes after reduction mammaplasty?

Findings: Our study found several sociodemographic pre-
dictors of postoperative complications, extended lengths
of stay, and high hospital charge after reduction mamma-
plasty. These predictors included variables like race, rural-
urban density, and income.

Meaning: Multiple sociodemographic and economic dis-
parities affect outcomes in inpatient breast reduction and
can offer points of future intervention for more equitable
care.

aggregated into an adjusted Elixhauser Comorbidity
Index, a well-validated measure of comorbidity sever-
ity that evaluates risk of hospital readmission.'>!
Concurrent ICD-10 diagnoses and procedures that were
described during each patient’s stay were also collected.
Given that abdominal contouring procedures, such as
panniculectomy and liposuction, are procedures that are
commonly conducted concurrently with reduction mam-
maplasty and could confound relationships with out-
comes of interest,”” such procedures were identified via
ICD-10-PCS codes and then consolidated into a binary
predictor variable. Outcome data were also collected for
the patient cohort, including occurrence of extended
length of stay (defined as greater than the 75™ percen-
tile of all lengths of stay in the cohort), high hospital
charge (defined as greater than the 75" percentile of
all charges in the cohort), and postoperative complica-
tions during the index admission. Surgical and medical
complications were defined by a host of ICD-10-CM and
ICD-10-PCS codes that were incorporated into previous
literature and included both systemic events, including
stroke, embolus and thrombosis, intestinal obstruction,
and respiratory failure, as well as procedural outcomes,
including dehiscence, hematoma, blood transfusion,
and seroma.'®'” (See table, Supplemental Digital Content
1, which displays ICD-10 CM and PCS codes used to iden-
tify postoperative complications. http://links.lww.com /
PRSGO/D126.)

Statistical analysis for differences between patient groups
was conducted with Fisher exact tests and chi-squared con-
tingency tests for categorical variables, as well as two-sided
Student ¢ tests for numerical variables. Counts for categori-
cal variables were expressed as n (%), and distributions
for numerical variables were summarized as mean + SD.
All regression models were adjusted with discharge-level
weights that were provided in the NIS database to provide
a nationwide estimate of trends and cohort size. In multi-
variate analysis, only predictors that yielded significance of
P =0.2 or less in bivariate comparison were included into
the model. Results of multivariate regression were described
with regression coefficients, standard errors, odds ratios,
and 95% odds ratio CIs. All analysis was conducted on
Python Software (v3.9; Python Software Foundation).'
Statistical relationships that resulted in a value of Pless than
0.05 were considered statistically significant.
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RESULTS

After exclusion of initial cases with missing informa-
tion and patients of male sex, 1376 adult women were
identified with the diagnosis of breast hypertrophy dur-
ing their inpatient stays. Cases were similarly distributed
across the three years used for data collection (P = 1.00).
After filtering with ICD-10 codes, manual review, and
exclusion of extraneous cases, such as patients who under-
went mastectomy, 414 (30.1%) patients were included in
the final cohort of reduction mammaplasty procedures.
The average age was 45.2 = 14.5 years. Each patient was
recorded with an average of 7.4 + 5.5 diagnoses, with the
most common being essential hypertension (100, 24.2%),
cervicalgia (77, 18.6%), dorsalgia (75, 18.1%), and obesity
(73, 17.6%; Fig. 1). The average Elixhauser Comorbidity
Index score was 3.9 + 7.3 (Table 1). Within this cohort,
190 (45.9%) patients also underwent a total of 144 unique
concurrent procedures, with the most common one being
alteration of abdominal wall (29, 7.0%; Fig. 2).

Sixty (14.5%) patients experienced at least one
postoperative complication. The most common com-
plication was hematoma (20, 4.8%), followed by blood
transfusion (14, 3.4%) and cardiovascular (eg, heart
failure, atrial fibrillation, cardiomyopathy) (11, 2.7%)
events. Patients who did not experience a postoperative
complication were rated 4.7 less points in the Elixhauser
Comorbidity Index (P < 0.001) on average when com-
pared with patients who did experience complications.
The patient cohort with postoperative complications
also comprised a higher proportion of Black patients (P
=0.014; Table 2)

The average length of hospital stay in the patient cohort
was 1.6 + 1.5 days, and 56 (13.5%) patients experienced a
stay over the 75" percentile of two days. Patients with an
extended length of stay were rated an average of 6.5 points
higher than other patients in the Elixhauser Comorbidity
Index (P < 0.001) and also included a higher proportion
of Black patients (P = 0.012). Extended length of stay
also approached significant association with concurrent

abdominal contouring procedures during surgery (P =
0.099; Table 3).

The average total hospital charge was $53,873.81 +
$36,014.50, and 102 (24.6%) patients received a hospital
charge above the 75™ percentile of $70,396.50. Patients
with a high hospital charge were rated an average of 2.0
points higher in comorbidity severity (P = 0.037) and
received a higher proportion of procedures in private,
invest-owned hospitals (P < 0.001) when compared with
other patients (Table 4).

Comorbidity severity, race, and rural-urban density
were incorporated into logistic regression for risk of post-
operative complication. Higher comorbidity index [odd
ratio (OR): 1.07, 95% confidence interval (CI): 1.06-1.09,
P < 0.001], Black race (OR: 2.17, 95% CI: 1.62-2.91, P<
0.001), and treatment within a nonmetropolitan or rural
county (OR: 1.95, 95% CI: 1.28-2.96, P = 0.0017) were
significant predictors of increased risk of postoperative
complication. Notably, treatment in smaller metropolitan
counties with a population greater than 50,000 predicted
decreased risk of this outcome (OR: 0.51, 95% CI: 0.35—
0.75, P< 0.001; (Table 5).

Age, comorbidity severity, race, zip code income quar-
tile, and occurrence of concurrent abdominal contour-
ing procedure were selected for a logistic model for risk
of extended length of stay. Older age (OR: 1.01, 95%
CIL: 1.00-1.02, P = 0.0078), increased comorbidity sever-
ity (OR: 1.09, 95% CI: 1.08-1.11, P < 0.001) and Black
race (OR: 1.72, 95% CI: 1.24-2.39, P=0.0011) predicted
higher risk of extended length of stay, whereas Hispanic
race predicted decrease of such risk (OR: 0.24, 95% CI:
0.12-0.47, P < 0.001). Additionally, membership in the
first (OR: 2.12, 95% CI: 1.40-3.21, P < 0.001) or second
(OR: 2.42, 95% CI: 1.61-3.63, P < 0.001) quartiles of
income predicted increased risk of extended length of
stay when compared with membership in the fourth quar-
tile. Concurrent abdominal contouring procedure also
independently predicted extended length of stay (OR:
2.50, 95% CI: 1.71-3.64, P< 0.001; Table 6).

Most Common Concurrent Diagnoses in the Reduclion Mammaplasty Cohort (n = 414)
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Fig. 1. The ten most common concurrent ICD-10 diagnoses in the reduction mammaplasty cohort.



Table 1. Patient Characteristics among Patients Who
Underwent Reduction Mammaplasty, Mean (SD), n (%)

Variable Patient Cohort (n = 414)
Age (y) 45.2 (14.5)
Elixhauser Comorbidity Index score 3.9 (7.3)
Race
White 212 (51.2%)
Black 111 (26.8%)
Hispanic 61 (14.7%)
Asian or Pacific Islander (1.7%)
Native American 3 (0.7%)
Other 20 (4.8%)
Payer Status
Medicare 78 (18.8%)
Medicaid 91 (22.0%)
Private insurance 192 (46.4%)
Selfpay 29 (7.0%)
Other 24 (5.8%)
Rural-urban Density
“Central” metropolitan counties with 180 (43.5%)
>1,000,000 population
“Fringe” metropolitan counties with 110 (26.6%)
>1,000,000 population
Counties in metro areas of 250,000— 63 (15.2%)
999,999 population
Counties in metro areas of 50,000- 25 (6.0%)
249,999 population
Micropolitan counties 19 (4.6%)
Not metropolitan or micropolitan 17 (4.1%)
counties
Zip Code Income Quartile
First quartile 115 (27.8%)
Second quartile 97 (23.4%)
Third quartile 95 (22.9%)
Fourth quartile 107 (25.8%)
Hospital Bed Size
Large 230 (55.6%)
Medium 95 (22.9%)
Small 89 (21.5%)
Hospital Control
Nonfederal government 69 (16.7%)
Private, nonprofit 298 (72.0%)
Private, invest-owned 47 (11.4%)
Concurrent abdominal contouring 50 (12.1%)
Length of stay (d) 1.6 (1.5)
Total hospital charge (USD) 53873.81 (36014.50)
Occurrence of at least one complication 60 (14.5%)

Lastly, comorbidity severity, hospital bed size, and hospi-
tal control were incorporated into logistic regression for high
hospital charge. Higher comorbidity index (OR: 1.04, 95%
CI: 1.02-1.05, P< 0.001) and treatment at a private, invest-
owned hospital (OR: 6.96, 95% CI: 5.02-9.65, P< 0.001) pre-
dicted high cost. In contrast, both small (OR: 0.31, 95% CI:
0.22-0.44, P< 0.001) and medium (OR: 0.73, 95% CI: 0.56—
0.95, P=0.020) hospital bed sizes predicted decreased risk
of high cost when compared with large hospitals (Table 7).

DISCUSSION
Macromastia is a chronic condition with relatively high
prevalence, as well as physical and economic burden, in
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the general population." Surgical intervention via reduc-
tion mammaplasty has been shown to produce the greatest
improvement in patients when compared with more con-
servative and nonsurgical treatments.” However, because
of its cost and requirement for significant postoperative
care, surgery is especially susceptible to the effects of
socioeconomic disparities.”** This study investigates the
specific impact of such disparities in several postoperative
metrics, and its findings suggest that significant barriers
exist in multiple aspects of the patient experience during
and after hospitalization.

The findings of this study described 414 inpatient reduc-
tion mammaplasty procedures, which correlate to approx-
imately 2070 procedures nationwide when accounting for
discharge-level weights, as the NIS records data from only
20% of all patients in member hospitals. This prevalence
over a 3-year period is similar to those found in previous
literature incorporating a large national database; for
example, Webster et al detected 3608 inpatient reduction
mammaplasty procedures in the National Surgical Quality
Improvement Program over an 8-year period.” The age
and racial composition of the patient cohort in this study
generally reflected characteristics of previous studies that
investigated breast reduction in a national scope.*** At
least one postoperative complication occurred in 14.5%
of patients within the cohort; depending on the length of
follow-up and definition of complication, the overall com-
plication rate for reduction mammaplasty has been esti-
mated to range from 6.2% to 32%, indicating consistency
with the results of our study.**"

All outcomes examined in this study were predicted by
sociodemographic variables. Race was a significant indica-
tor of outcomes; notably, Black race predicted a higher risk
of both postoperative complication and extended length
of stay. The influence of race on clinical outcomes in plas-
tic surgery remains contested within subjects like breast
reconstruction and cleft palate repair.''*** Massey et al
described a predictive effect of racial minority status on
symptom severity of macromastia in adolescent women.”
This indicates that race may not directly predict postop-
erative complications but may instead be mediated by a
more complex relationship with symptom severity before
surgery. The relationship of race to length of stay in this
study supports the consensus of findings from other stud-
ies, including the analysis of pediatric reduction mamma-
plasty by Soleimani et al that similarly described African
American race as a predictor of a hospital stay greater than
one day."" Hispanic race protected against extended length
of stay; this finding has not been described as thoroughly
in the literature. A study of patients with sepsis and acute
respiratory failure also found that Hispanic and Asian/
Pacific Islander racial identification predicted shorter
lengths of stay and attributed this potentially to preexist-
ing differences in comorbidity severity or insurance payer
status.” In our study, Hispanic patients were indeed an
average of 1.1 points lower in comorbidity severity when
compared with non-Hispanic patients, although this dif-
ference was not statistically significant. Such a relationship
may explain the differences in trend directions found in
length of stay between Black and Hispanic patients.
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Most Common Concurrent Procedures in the Reduction Mammaplasty Cohort (n = 414)
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Fig. 2. The five most common concurrent ICD-10 procedures in the reduction mammaplasty cohort, excluding routine procedures.

Table 2. Comparison between Reduction Mammaplasty Procedures with and without Occurrence of Postoperative

Complication, Mean (SD), n (%)

Postoperative No Postoperative
Complications Complications
(n = 354) PValue

Age (y) 47.2 (12.7) 44.9 (14.8) 0.21
Elixhauser Comorbidity Index 7.9 (9.1) 3.2 (6.8) <0.0071%*#**
Race 0.014*

White 26 (43.3%) 186 (52.5%)

Black 26 (43.3%) 85 (24.0%)

Hispanic 6 (10.0%) 55 (15.5%)

Other 2 (3.3%) 28 (7.9%)
Payer Status 0.26

Medicare 13 (21.7%) 65 (18.4%)

Medicaid 15 (25.0%) 76 (21.5%)

Private insurance 29 (48.3%) 163 (46.0%)

Other 3 (5.0%) 50 (14.1%)
Rural-urban Density 0.14

Metropolitan counties with >1,000,000 population 44 (73.3%) 246 (69.5%)

Counties in metro areas of 50,000-999,999 population 8 (13.3%) 80 (22.6%)

Nonmetropolitan or rural counties 8 (13.3%) 28 (7.9%)
Zip Code Income Quartile 0.83

First quartile 18 (30.0%) 97 (27.4%)

Second quartile 16 (26.7%) 81 (22.9%)

Third quartile 12 (20.0%) 83 (23.4%)

Fourth quartile 14 (23.3%) 93 (26.3%)
Hospital Bed Size 0.65

Large 35 (58.3%) 195 (55.1%)

Medium 11 (18.3%) 84 (23.7%)

Small 14 (23.3%) 75 (21.2%)
Hospital Control 0.50

Nonfederal government 7 (11.7%) 62 (17.5%)

Private, nonprofit 45 (75.0%) 253 (71.5%)

Private, invest-owned 8 (13.3%) 39 (11.0%)
Concurrent abdominal contouring 9 (15.0%) 41 (11.6%) 0.59

*P<0.05.
**P<0.01.
%P <0.001.
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Table 3. Comparison between Reduction Mammaplasty Procedures with and without Occurrence of Extended Length of

Stay (>75" Percentile, or 2 d), Mean (SD), n (%)

Extended Length of Stay No Extended Length of Stay
(n = 56) (n = 358) P
Age (y) 48.6 (13.7) 44.7 (14.6) 0.056
Elixhauser Comorbidity Index 9.5 (10.5) 3.0 (6.3) <0.0017#**
Race 0.012*
White 26 (46.4%) 186 (52.0%)
Black 23 (41.1%) 88 (24.6%)
Hispanic 2 (3.6%) 59 (16.5%)
Other 5 (8.9%) 25 (7.0%)
Payer Status 0.22
Medicare 16 (28.6%) 62 (17.3%)
Medicaid 12 (21.4%) 79 (22.1%)
Private insurance 21 (37.5%) 171 (47.8%)
Other 7 (12.5%) 46 (12.8%)
Rural-urban Density 0.37
Metropolitan counties with >1,000,000 population 49 (75.0%) 248 (69.3%)
Counties in metro areas of 50,000-999,999 population 8 (14.3%) 80 (22.3%)
Nonmetropolitan or rural counties 6 (10.7%) 30 (8.4%)
Zip Code Income Quartile 0.12
First quartile 19 (33.9%) 96 (26.8%)
Second quartile 18 (32.1%) 79 (22.1%)
Third quartile 9 (16.1%) 86 (24.0%)
Fourth quartile 10 (17.9%) 97 (27.1%)
Hospital Bed Size 0.37
Large 34 (60.7%) 196 (54.7%)
Medium 14 (25.0%) 81 (22.6%)
Small 8 (14.3%) 81 (22.6%)
Hospital Control 0.26
Nonfederal government 13 (23.2%) 56 (15.6%)
Private, nonprofit 39 (69.6%) 259 (72.8%)
Private, invest-owned 4 (7.1%) 43 (12.0%)
Concurrent abdominal contouring 11 (19.6%) 39 (10.9%) 0.099
*P<0.05.
#*P<(0.01.
2P < 0.001.

Income below the zip code median was also linked
to extended lengths of stay after reduction mamma-
plasty. This trend has been supported in a diverse range
of diagnoses and procedures, including hip fracture,”
pediatric reduction mammaplasty,’’ and hip arthro-
plasty.”® Previous studies have reasoned that patients
with less financial resources may be less likely to con-
sistently visit health care providers and more likely as
a result to delay diagnosis or treatment. In this study,
patients in the lower half of their zip code income distri-
bution had an average comorbidity score of 4.0, which
was only 0.3 points higher and not significantly different
from wealthier patients with an average of 3.7 points.
Given this information, such disparities in length of
stay and eventually complications could be attributed
to hospital-level factors as well; for example, patients
with lower income may only have access to hospitals that
have less experience in or capacity for reduction mam-
maplasty procedures.

Hospital-level factors, including bed size and own-
ership, were significant predictors only for high hospi-
tal charge. Although our model controlled for general
comorbidity severity, hospitals with large bed capacities

6

may also have been associated with the treatment of
patients with more advanced progression of specifically
macromastia and its associated symptoms, resulting in
larger resource utilization and financial charges. Private
for-profit hospitals were also a predictor of higher hospi-
tal charge; this trend is strongly supported by the profit-
maximizing model of for-profit hospitals when compared
with not-for-profit and government hospitals. This model
has been associated with higher charges for the same
Medicare diagnosis-related patient groups than other
types of institutions.”

Rural-urban density displayed a diverging trend in
prediction of postoperative complications, as smaller
metropolitan counties protected against such risk and
even smaller nonmetropolitan and rural counties exac-
erbated such risk when compared with the largest coun-
ties. The former medium-sized counties may show a
lower risk of postoperative complication in comparison
to the largest areas because the latter are more likely to
host tertiary care centers that may accommodate patients
with the most advanced progressions of macromastia.
In contrast, the most rural counties may be associated
with higher risk of complication because they may be
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Table 4. Comparison between Reduction Mammaplasty Procedures with and without Occurrence of High Hospital Charge

(>75 Percentile, or $70,396.50), Mean (SD), n (%)

High Cost No High Cost
(n=102) (n=312) PValue
Age (y) 46.2 (12.7) 44.9 (15.0) 0.40
Elixhauser Comorbidity Index 5.4 (8.9) 3.4 (6.7) 0.037%*
Race 0.27
White 49 (48.0%) 163 (52.2%)
Black 33 (32.4%) 78 (25.0%)
Hispanic 16 (15.7%) 45 (14.4%)
Other 4 (3.9%) 26 (8.3%)
Payer Status 0.77
Medicare 21 (20.6%) 57 (18.3%)
Medicaid 25 (24.5%) 66 (21.2%)
Private insurance 43 (42.2%) 149 (47.8%)
Other 13 (12.7%) 40 (12.8%)
Rural-urban Density 0.28
Metropolitan counties with >1,000,000 population 77 (75.5%) 213 (68.3%)
Counties in metro areas of 50,000-999,999 population 16 (15.7%) 72 (23.1%)
Nonmetropolitan or rural counties 9 (8.8%) 27 (8.7%)
Zip Code Income Quartile 0.47
First quartile 31 (30.4%) 84 (26.9%)
Second quartile 27 (26.5%) 70 (22.4%)
Third quartile 18 (17.6%) 77 (24.7%)
Fourth quartile 26 (25.5%) 81 (26.0%)
Hospital Bed Size 0.14
Large 63 (61.8%) 167 (53.5%)
Medium 24 (23.5%) 71 (22.8%)
Small 15 (14.7%) 74 (23.7%)
Hospital Control <0.001*%**
Nonfederal government 13 (12.7%) 56 (17.9%)
Private, nonprofit 64 (62.7%) 234 (75.0%)
Private, invest-owned 25 (24.5%) 292 (7.1%)
Concurrent abdominal contouring 15 (14.7%) 35 (11.2%) 0.45
#P< 0.05.
#P<0.01.
#EEP < (0.001.
Table 5. Multivariate Binary Logistic Regression for Occurrence of Postoperative Complications
Coefficient (SE) Odds Ratio (95% CI) P
Elixhauser Comorbidity Index 0.071 (0.008) 1.07 (1.06, 1.09) <0.0071 %
Race (reference = White)
Black 0.78 (0.15) 2.17 (1.62,2.91) <0.001 %%
Hispanic -0.073 (0.22) 0.93 (0.60, 1.44) 0.74
Other -0.67 (0.35) 0.51 (0.26, 1.01) 0.055
Rural-urban Density (reference = Metropolitan counties with >1,000,000 population)
Counties in metro areas of 50,000-999,999 population -0.67 (0.19) 0.51 (0.35, 0.75) <0.001*%*
Nonmetropolitan or rural counties 0.67 (0.21) 1.95 (1.28, 2.96) 0.001 7%
*P<0.05.
#P< (.01,
%P < (0.001.
more closely associated with a limited availability of sur- Notably, the severity of existing comorbidities,

geons or less experience with reduction mammaplasty.
The overall role of rural-urban density in postoperative
complications has been unclear, as similar nationwide
studies have depicted trends that differ depending on
procedure, year, and anatomical region.””” This rela-
tionship depicts the complex interactions between socio-
economic factors that must be considered in all health
disparity analyses.

defined through the Elixhauser Comorbidity Index,
were consistent clinical predictors of postoperative out-
comes, and age was a significant predictor of extended
length of stay. This demonstrates that clinical metrics
remain critical in determining risk of adverse events and
ensuring equitable care. However, it is also important
to consider the interactions between sociodemographic
characteristics and clinical manifestations; for example,
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Table 6. Multivariate Binary Logistic Regression for Occurrence of Extended Length of Stay

Coefficient (SE) Odds Ratio (95% CI) P Value
Age 0.014 (0.005) 1.01 (1.00, 1.02) 0.0078%*
Elixhauser Comorbidity Index 0.089 (0.008) 1.09 (1.08, 1.11) <0.001%%*
Race (reference = White)
Black 0.54 (0.17) 1.72 (1.24, 2.39) 0.0011%*
Hispanic -1.43 (0.35) 0.24 (0.12, 0.47) <0.001%%*
Other 0.45 (0.26) 1.57 (0.94, 2.62) 0.088
Zip Code Income Quartile (reference = fourth quartile)
First quartile 0.75 (0.21) 2.12 (1.40, 3.21) <0.001%**
Second quartile 0.88 (0.21) 2.42 (1.61, 3.63) <0.00 1%
Third quartile -0.23 (0.24) 0.79 (0.50, 1.26) 0.33
Concurrent abdominal contouring 0.91 (0.19) 2.50 (1.71, 3.64) <0.0071 %
#P<0.05.
#P<0.01.
#EEP < 0.001.
Table 7. Multivariate Binary Logistic Regression for Occurrence of High Hospital Charge
Coefficient (SE) Odds Ratio (95% CI) P
Elixhauser Comorbidity Index 0.037 (0.007) 1.04 (1.02, 1.05) <0.001%**
Hospital Bed Size (reference = large)
Small -1.16 (0.17) 0.31 (0.22, 0.44) <0.0017%**
Medium -0.31 (0.13) 0.73 (0.56, 0.95) 0.020*
Hospital Control (reference = private, nonprofit)
Nonfederal government -0.093 (0.16) 0.91 (0.67, 1.23) 0.55
Private, invest-owned 1.94 (0.17) 6.96 (5.02, 9.65) <0.001%#**
*P<0.05.
#P<0.01.
P < 0.001.

the severity and prevalence of liver disease, one of the
most heavily weighted components of the Elixhauser
Comorbidity Index, has been associated with racial dis-
parities in treatment and transplant.”* This is due to the
multifaceted interplay between medical conditions and
socioeconomic gaps in multiple fields, including food
security, access to prevention efforts, education, and geo-
graphic location.

The multiple socioeconomic disparities examined in
this study are pervasive and not easily addressed in a sys-
temic method; however, interventions to ensure health
equity are necessary and implementable within health care
systems. Hisam et al reviewed the existing literature about
surgical disparities and suggested solutions that included
condition-specific targeted interventions, surgical standard-
ization, strengthening of provider-patient interactions, and
promotion of cultural humility.” Targeted initiatives could
be created to increase plastic surgeon density in rural areas
and smaller hospitals to increase access to reduction mam-
maplasty procedures and decrease potential delay in treat-
ment. These types of interventions may also decrease the
risk of complications in these atrisk patients, and improve
their overall outcomes. On an institutional scale, hospitals,
especially those that are privately owned, could investigate
pricing models for reduction mammaplasty that may alle-
viate financial burden for patients. In addition to these
suggestions, more research regarding patient attitudes to
treatment, access to treatment itself, and patient-provider
relationships within plastic surgery is essential to appro-
priately design more effective interventions for health
disparities.

8

This study had several limitations. Because the NIS
records unique discharges rather than patients, it is pos-
sible that duplicate patients with separate admissions
were included in our cohort. However, the prevalence of
repeated reduction mammaplasty procedures has been
noted to be rare in multiple institutional studies; as a
result, this limitation is unlikely to affect the findings of
this study given the magnitude of significance for predic-
tor variables"** The indirect method of case identifica-
tion with ICD-10 codes may have introduced procedure
variability into the patient sample. The high prevalence
of outpatient reduction mammaplasties indicates another
limitation that restricts the generalizability of the findings
of this study, which was conducted within an inpatient
database.

Future studies of reduction mammaplasties could apply
similar sociodemographic analyses to outpatient proce-
dures in ambulatory surgery centers or private practices,
as the payer composition and wealth distribution within
these institutions have been shown to be markedly dif-
ferent from inpatient centers.” Additionally, future stud-
ies could also examine the impact of sociodemographic
indicators on access to breast reduction itself for patients
with macromastia. Such investigation is motivated by lit-
erature that has shown similar barriers of access in other
plastic surgery procedures, such as breast reconstruc-
tion,” gender-affirming surgery,” and secondary cleft lip
procedures.’ Application of these analyses to reduction
mammaplasty would likely provide additional information
on the effects of health disparities in the various stages of
patient care.
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