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Abstract

Background: While concomitant surgery for pelvic organ prolapse
(POP) and stress urinary incontinence (SUI) may benefit patients,
variability exists in practice. A better understanding of the decision-
making process regarding the placement of mid-urethral slings
(MUSs) in women undergoing POP surgery is crucial for achieving
equitable surgical planning and patient counselling. This study as-
sessed factors associated with staged vs. concomitant SUI surgery in
patients undergoing POP surgery.

Methods: This retrospective cohort study used 100% Medicare
Standard Analytical Files from 2016 to 2020. The sample population
consisted of female patients surgically treated for POP with staged
(within 24 months) or concomitant mid-urethral sling (MUS). Data
were merged with the Agency for Healthcare Research and Quality
(AHRQ) Social Determinants of Health Database. Multivariable lo-
gistic regression was used to assess independent associations between
patient, location, and surgeon characteristics and the likelihood of
staged versus concomitant procedures. Odds ratios (ORs) and 95%
confidence intervals (CIs) were calculated.

Results: Among 40,842 patients with POP surgery, 96.7% (39,440)
had concomitant, while 3.4% (1,402) had staged MUS. Most were aged
65 - 74 years (67.2%), Caucasian (91.7%), from urban areas (91.9%),
and had Charlson Comorbidity Index < 3 (82.3%). A higher likelihood
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of staged surgery was seen in White vs. other racial groups (example
OR: 1.50 vs. Black, 95% CI: 1.03 - 2.18); in the South vs. other regions
(example OR: 1.55 vs. Northeast, 95% CI: 1.26 - 1.91); and for obstet-
rics/gynecology vs. urologic surgeons (OR: 1.19, 95% CI: 1.02 - 1.40).
Patients in counties with lower per capita income (OR: 1.02, 95% CI:
1.01 - 1.03), lower proportions of foreign-born (OR: 1.01, 95% CI: 1.01
- 1.05), limited English-speaking (OR: 1.03, 95% CI: 1.01 - 1.05), or
uninsured (< 64 years of age; OR: 1.02, 95% CI: 1.00 - 1.03) house-
holds had higher likelihood of receiving staged surgery.

Conclusions: This study identified several demographic, socioeco-
nomic, and surgeon-related factors associated with staged vs. concomi-
tant MUS procedures among patients undergoing surgery for POP. The
reasons for these differences are not fully understood and may reflect
various underlying factors, including differences in communication, re-
gional or specialty norms, patient choice, or other factors.
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Introduction

Stress urinary incontinence (SUI) and pelvic organ prolapse
(POP) are highly prevalent pelvic floor disorders [1-8] that are
significant public health issues affecting women’s psychological
state, quality of life, and sexual function [5]. Because SUI and
POP frequently coexist, the potential for de novo SUI follow-
ing POP treatment is commonly taken into consideration during
surgical planning [9-11]. Mid-urethral slings (MUS) have tra-
ditionally been the standard of care and most common surgical
procedure for SUI [12]. MUS may be placed at the time of POP
surgery for treatment of current SUI, as well as prevention of de
novo SUI [10, 11]. While concomitant surgery for POP and SUI
may benefit patients, the published literature suggests variation
amongst practitioners [13-20]. Clinical outcomes such as sling
revision or removal are important factors in shared decision mak-
ing, and existing literature suggests potential benefit of concomi-
tant surgery in this regard [10, 11, 21, 22]. However, some SUI
cases resolve post-POP surgery without additional anti-inconti-
nence procedures, and thus staging surgeries could prevent some
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patients from receiving unnecessary SUI surgeries, as well as the
potential for related risks such as short-term voiding dysfunction
and morbidity which are inherent in MUS surgeries [23-28].

The decision-making process regarding the placement of
MUS in women undergoing POP surgery is thus multifaceted
and potentially influenced by a variety of non-clinical factors
including patient demographics, the quality of patient-surgeon
communication in shared decision-making, surgeon specialty,
cultural norms, patient or surgeon preference, and geographic
location. Understanding the presence of these factors is crucial
for achieving equitable surgical planning and patient counsel-
ling. This study aims to gain a better understanding of the pa-
tient-, location-, and surgeon-level factors associated with the
utilization of staged versus concomitant SUI surgery among
women undergoing POP surgery in the United States.

Materials and Methods

Data source

This retrospective cohort study used claims data from the US
Centers for Medicare and Medicaid 100% Standard Analytic
Files (SAF). This database includes traditional Medicare fee-
for-service beneficiaries in the United States, the majority of
whom are 65 and over. Medicare claims in the 100% SAF file
capture all visits, except office and ambulatory surgical center
(ASC) visits, and provide detailed claims-level information,
including diagnosis and procedure codes (International Classi-
fication of Diseases, Ninth and 10th Revision, Clinical Modi-
fication (ICD-9-CM/ICD-10-CM)), Medicare Severity Diag-
nosis Related Group (MS-DRG), dates of service, hospital
provider number, and beneficiary demographic information.
After enrollment in Medicare, beneficiaries remained enrolled
until death, allowing for robust longitudinal analysis within
SAF files. As with all administrative claims data, the Medicare
files used in this study were collected for billing and admin-
istrative purposes rather than research, which may introduce
misclassification or limit the availability of clinical details.

The Medicare data were merged with the Agency for Health-
care Research and Quality (AHRQ) Social Determinants of Health
(SDOH) Database. This database includes variables correspond-
ing to five key SDOH domains: social context (e.g., age, race/
ethnicity, veteran status), economic context (e.g., income, unem-
ployment rate), education, physical infrastructure (e.g., housing,
crime, transportation), and healthcare context (e.g., health insur-
ance). The AHRQ SDOH data were linked to the Medicare data
by geographic location (i.c., counties the patients resided in).

The study was determined to be exempt from Institutional
Review Board (IRB) approval because it used data from an
anonymous, deidentified administrative claims database that
complies with the Health Insurance Portability and Account-
ability Act of 1996.

Patient population

The Medicare 100% SAF data were used to identify female

patients aged > 65 years and older who underwent surgi-
cal treatment for POP between 2016 and 2020 and with an
MUS procedure (Current Procedural Terminology (CPT)
code 57288). The study followed the previously published
protocol for identifying staged vs. concomitant MUS/POP
surgeries [21] and included patients who had concomitant
MUS procedure, as well as those who had a staged proce-
dure. Patients were classified as having a concomitant MUS
procedure if it was performed during the same encounter as
the POP surgery, or as having a staged procedure if the MUS
was performed within 24 months following the POP surgery.
Eligible patients were required to have 3-year continuous en-
rollment prior to their index POP surgery. Exclusion crite-
ria included men, MUS placement within 1 year prior to the
index POP surgery date, fascial harvesting, and repeat sling
procedures. Patients who underwent fascial harvesting sling
procedures, representing a very small subset, were excluded
to maintain sample consistency. Similarly, urethral bulking
was also not considered for the current analysis given its lim-
ited recommended or studied use for occult SUL It is im-
portant to note that the study did not require a documented
preoperative diagnosis of SUI, given the potential for under-
coding in the claims data used. Figure 1 illustrates the study
design and patient selection for the concomitant (Fig. 1a) and
staged (Fig. 1b) MUS cohorts.

Study measures

The primary outcome of interest was MUS concomitant with
POP surgery or staged MUS within 24 months after the index
POP surgery. Patient demographic and clinical characteris-
tics included age, race, geographic region, urbanization, and
Charlson Comorbidity Index (CCI) [29-31]. CCI comorbidi-
ties were used to assess patients’ baseline comorbidity scores.
County-level characteristics derived from the AHRQ SDOH
2019 database included the percentage of foreign-born house-
holds, the percentage of limited English-speaking households,
the Gini Index of income inequality, the median household in-
come, the per capita income (units of $1,000), the percentage
of population with any postsecondary education, the percent-
age of population with no health insurance coverage, the per-
centage of population < 64 years of age with no health insur-
ance coverage, the total number of obstetric gynecologists per
1,000 population, and the median and mean distance in miles
to the nearest obstetrics department. The Gini index measures
the extent to which the distribution of income or consumption
among individuals or households within an economy deviates
from a perfectly equal distribution [32]. The index varies from
0 to 1, with higher values indicating greater inequality [32].
The specialty of surgeons performing POP procedures (i.e.,
urology, obstetrics/gynecology (OBGYN), or other) was used
to characterize surgeon characteristics.

Statistical analyses

Continuous patient and provider characteristic variables were
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Figure 1. Study design and cohort selection. MUS: mid-urethral sling; POP: pelvic organ prolapse.

presented as means and standard deviations, while categori-
cal patient and provider characteristics were reported as fre-
quencies and percentages. Patients were categorized into two
groups: staged or concomitant MUS cohorts. Chi-squared
tests were used to test for statistical differences in categori-
cal variables and #-tests for continuous variables. Following
bivariate analyses, multivariable logistic regression was used
to assess independent associations between patient, loca-
tion, and surgeon characteristics and the likelihood of staged
versus concomitant procedures. Odds ratios (ORs) and 95%
confidence intervals (Cls) were calculated. All analyses were
performed using the Instant Health Data (IHD) software
(Panalgo, Boston MA, USA) and R, version 3.2.1 (R Foun-
dation for Statistical Computing, Vienna, Austria) at a priori
significance of 0.05.

Results

Among 40,842 patients who had POP surgery between 2016
and 2020, 96.7% (n = 39,440) had a concomitant MUS pro-
cedure, while 3.4% (n = 1,402) had a staged MUS procedure.

Patient demographic and clinical characteristics

The majority of patients were aged between 65 and 74 years
(67.2%), Caucasian (91.7%), resided in urban areas (91.9%),
and had a CCI score < 3 (82.3%) (Table 1). The concomitant
and staged cohorts exhibited differences in terms of age cat-

egory (P = 0.022), race (P = 0.003), geographic region (P <
0.001), provider specialty for the POP (P = 0.024), and pro-
vider specialty for the MUS (P < 0.001) (Table 1). In particu-
lar, compared to patients undergoing concomitant procedures,
greater proportions of patients undergoing staged procedures
were aged between 70 and 79 (55.7% vs. 51.6%), Caucasian
(94.4% vs. 91.6%), lived in the Southern census region of the
United States (46.0% vs. 39.9%), had an OBGYN surgeon for
the POP repair (81.0% vs. 80.1%) and urologic surgeon for the
MUS (19.7% vs. 15.7%) (Table 1).

County-level characteristics

Counties where patients underwent staged procedures had
lower proportions of households with foreign-born residents
(10.2% vs. 11.6%; P < 0.001), limited English-speaking indi-
viduals (3.1% vs. 3.6%; P < 0.001), and residents with post-
secondary education (59.5% vs. 60.3%; P = 0.003) compared
to counties where patients underwent concomitant procedures
(Table 2). In addition, counties with staged procedures had
higher proportions of households with individuals < 64 years
of age who were uninsured (10.6% vs. 10.3%; P = 0.038).
Counties where patients underwent staged procedures also
had a lower mean Gini Index (0.454 vs. 0.457; P=0.007), low-
er median household income ($USD61,906 vs. $USD64,298;
P < 0.001), and lower per-capita income (SUSD32,296 vs.
$USD33,448; P < 0.001) compared to counties with concomi-
tant procedures. There were no significant differences in the
density of OBGYN surgeons or the distance to the nearest
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Table 1. Baseline Demographic and Clinical Characteristics of US Medicare Patients With POP and MUS

Concomitant (n = 39,440) Staged (n = 1,402) P value
Age category
<70 36.2% 33.2% 0.022*
70 - 74 31.0% 34.0%
75-79 20.6% 21.7%
>80 12.3% 11.1%
Race
American Indian or Alaskan Native 0.5% 0.4% 0.003*
Asian 1.0% 0.4%
Black 2.9% 2.1%
Caucasian 91.6% 94.4%
Hispanic 1.8% 0.9%
Other 1.2% 0.6%
Unknown 1.2% 1.2%
Region
Midwest 22.8% 23.0% <0.001*
Northeast 16.6% 12.1%
South 39.9% 46.0%
West 20.6% 18.9%
Urban or rural
Rural 8.1% 7.5% 0.389
Urban 91.9% 92.5%
CCI
0 39.0% 36.7% 0.348
1-3 43.3% 45.2%
4-6 13.0% 13.3%
>7 4.6% 4.9%
Specialty (POP)
Urology 15.7% 13.7% 0.024*
Obstetrics/gynecology 80.1% 81.0%
Other 4.2% 5.3%
Specialty (MUS)
Urology 15.7% 19.7% <0.001*
Obstetrics/gynecology 80.1% 75.5%
Other? 4.2% 4.8%

*Statistical significance at P < 0.05. 2Other specialty include general surgery, unknown physician specialty, and others. CCIl: Charlson Comorbidity
Index; MUS: mid-urethral sling; POP: pelvic organ prolapse.

obstetrics department between the counties of patients with

staged and concomitant MUS (Table 2).

Multivariable analyses of factors associated with staged

versus concomitant surgery

The multivariable analyses found that White race was associ-

ated with higher likelihood of receiving staged vs. concomi-
tant surgery than other races: vs. Black (OR: 1.497, 95% CI:
1.029 - 2.177), Asian (OR: 2.585, 95% CI: 1.065 - 6.270), and
Hispanic (OR: 2.028, 95% CI: 1.140 - 3.609) (Table 3 and
Supplementary Material 1, jcgo.elmerpub.com). The outcome
variable was reversed from staged to concomitant procedure
to allow for alternative interpretation of odds ratios (ORs)
(Supplementary Material 1, jego.elmerpub.com). Patients in
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Table 2. County-Level AHRQ SDOH Characteristics of US Medicare Patients With POP and MUS

Concomitant Staged
Total P value
(N = 39,440) (N =1,402)
% Foreign-born 11.6% 10.2% <0.001*
% Limited English-speaking 3.6% 3.1% <0.001*
Gini 0.457 0.454 0.007*
Median household income $64,298 $61,906 <0.001*
Per capita income ($) $33,448 $32,296 <0.001*
% With any postsecondary education (age > 25) 60.30% 59.50% 0.003*
% Uninsured 8.70% 8.9% 0.098
% Uninsured < 64 10.30% 10.6% 0.038*
Number of non-federal obstetric gynecologists per 1,000 population 0.107 0.103 0.058
Median distance to nearest obstetrics department (miles) 5.13 5.22 0.488
Mean distance to nearest obstetrics department (miles) 5.86 6.00 0.258

*P < 0.05. AHRQ: Agency for Healthcare Research and Quality; MUS:
of Health.

the South were more likely to receive staged vs. concomitant
surgery than other regions: vs. Northeast (OR: 1.550, 95% CI:
1.256 - 1.914), Midwest (OR: 1.228, 95% CI: 1.046 - 1.440),
and West (OR: 1.289, 95% CI: 1.095 - 1.517). OBGYN wvs.
urology (OR: 01.193, 95% CI: 1.018 - 1.399) provider was
also associated with higher likelihood of receiving staged vs.
concomitant surgery (Table 3). Patients living in counties with
lower per capita income (OR: 1.021, 95% CI: 1.009 - 1.034)
and those living in counties with lower proportions of foreign-
born (OR: 1.014, 95% CI: 1.005 - 1.054), limited English-
speaking (OR: 1.032, 95% CI: 1.011 - 1.054), or uninsured
(individuals < 64 years of age; OR: 1.016, 95% CI: 1.001 -
1.031) households were more likely to receive staged surgery.
Urban setting, the proportion of households with postsecond-
ary education (age > 25), OBGYN density, and distance to the
nearest obstetrics department were not significantly associated
with receiving concomitant or staged SUI surgery (Table 3).

Discussion

POP and SUI significantly impact women’s quality of life [4,
5]. The literature suggests a variety of treatment algorithms
for POP and SUI, with varying clinical application of treat-
ment guidelines among POP and SUI providers [13-20]. In
this study, we evaluated the socioeconomic factors associated
with the utilization of staged versus concomitant SUT surgery
among patients undergoing POP surgery. Understanding if and
how these factors are associated with this decision could en-
hance the surgical planning of POP and SUI, potentially im-
proving shared decision-making and outcomes.

This study, based on over 40,000 Medicare patients, found
that 96.7% underwent concomitant MUS procedures, while
3.4% had staged MUS procedures. These findings are consist-
ent with rates observed in a prior US commercial claims data-
base analysis between 2006 and 2014, which also found that
3.4% of MUS procedures were staged vs. concomitant [21].

mid-urethral sling; POP: pelvic organ prolapse; SDOH: Social Determinants

Although concomitant MUS placement during POP repair is
common and often used to address existing SUI, preoperative
SUI may resolve in about one-third of women after prolapse
surgery without additional concomitant incontinence proce-
dures [28]. Similarly, while concomitant MUS placement aims
to prevent de novo SUI, not all patients develop SUI follow-
ing POP repair [13]. Therefore, while concomitant surgery
for POP and SUI may benefit some patients, staging POP and
SUI surgeries in appropriate patients may prevent unnecessary
SUI procedures and complications in other patients [23-28].
Employing shared decision making to discuss the complicated
option of staging or including a SUI surgery with POP surgery
can be challenging, even amongst other medical profession-
als who speak the same language. Our finding that fewer than
4% of patients required subsequent sling surgery suggests that
clinicians’ preoperative judgment in selecting MUS placement
is generally accurate [28]. Additionally, previous studies have
shown that the need for sling revision remains low, particularly
in concomitant SUT and POP procedures [21], further support-
ing the effectiveness of initial surgical decision-making.

The multivariable analyses found that White women,
residence in the Southern United States, and POP surgery per-
formed by an OBGYN-trained surgeon were associated with a
higher likelihood of receiving staged SUI surgery. Similarly,
living in counties with lower per capita income and with lower
proportions of households with foreign-born, limited English-
speaking, or uninsured (< 64 years of age) individuals were
associated with a higher likelihood of receiving staged surgery.

These findings suggest that treatment decisions for POP
and SUI are not solely driven by clinical factors but may also
be influenced by a complex interplay of socioeconomic fac-
tors, healthcare access, regional practice patterns, and pro-
vider specialty. White women, patients in the Southern United
States, and those treated by OBGYN-trained surgeons were
more likely to undergo staged rather than concomitant MUS
placement, potentially reflecting differences in provider train-
ing, regional practice patterns, and patient preferences. Addi-

Articles © The authors | Journal compilation © ] Clin Gynecol Obstet and Elmer Press Inc™ | https:/jcgo.elmerpub.com 79



14(3):75-83

J Clin Gynecol Obstet. 2025

Staged vs. Concomitant POP and SUI Surgery

(T10°T “266°0)
2001

(166°0 °L96°0)
#x%0L6°0
(609°T ‘¥86°0)
85T’

(000°T “000°T)
I

(2860 “S1L0)
#x8€8°0

(61S°T °966°0)
€Tl

(F16°0 °659°0)
wxxx9LL"0
(96L°0 TTS0)
#xx579°0
(956°0 ¥69°0)
#xS18°0

(68L°1 °€L9°0)

(600°T ‘886°0)
866°0

(L66°0 “1L6°0)
xx786°0
(T1€9°T °L66°0)
SLTT

(000°T “000°T)
I

(2860 “S1L0)
#*x8€8°0

(165°1 “0+0°1)
#x98C' [
(0TO°T “STL0)
$8°0

(2980 ‘095°0)
#%x569°0
(186°0 ‘TIL°0)
#%x9€8°0

(918°T °€89°0)

(600°T ‘686°0)
666°0

(2001 °$L6°0)
886°0

(1€9°T °L66°0)
SLTT

(000°T ‘000°T)
I

(€86°0 'S1L°0)
#%8€8°0

(Z8S°1 °5€0°1)
#x08C'1
(8T0°T “81L°0)
$$8°0

(T€8°0 ‘¥1S°0)
#x%£L9°0
(6560 °L69°0)
#x318°0

(FT8°1 °989°0)

(T10°T ‘€66°0)
2001

(166°0 °L96°0)
2x%0L6°0
(019°T “$86°0)
65T’

(000°T “000°T)
I

(¥86°0 °91L0)
#x0£8°0

(€2S'T °666°0)
YeTT

(0260 °$99°0)
xxxC8L0
(€080 ‘675°0)
#%%CS9°0
(2960 ‘10L°0)
#x1C8°0

(T6L'T $L9°0)

(F10°T °$66°0)
00T

(166°0 °L96°0)
#x%0L6°0
(Y09°T “186°0)
vST'1

(000°T “000°T)
[

(€86°0 °S1L°0)
#%x8€8°0

(LTS 200 1)
#xLEC1
(606°0 ‘659°0)
sk ELL0
(0180 ‘+€5°0)
#x%xL59°0
(0960 “00L"0)
#x0C8°0

(208°1 ‘8L9°0)

(STO'T “966°0)
S00°1

(€660 “696°0)
2x% 18670
(86S°T “LL60)
ST1

(000°T “000°T)
I

(9L6°0 “01L0)
#*x£€8°0

(62S°T *€00°1)
#x8€C' 1
(L¥6°0 °969°0)
#xxC18°0
(¥L8°0 ©009°0)
2%V CL 0
(120°T “€LL°0)
888°0

(008°T 8L9°0)

(16S°T ¥L6°0)
SYTl

(000°T 000°T)
I

(8670 °L1L°0)
+x078°0

(91T ‘8€6°0)
€SI°T

(€¥6°0 “T0L°0)
#xxE18°0
(8%L0 ‘6TS0)
%690
(800°T “S9L°0)
8L8°0

(LTLT1°159°0)

(67 < 98®) uoneonpa A1epuosas-1sod Yym SpjoyasnoH %,

(000°T$ ur) swodur ejrded 104

YO

£30]000UA3/50113915q ()

K3oj01n
dOd £eroads

(TeJnr 90UQI9JaI) UBQI)

ISOM

1SBAYLION.

1S9MPIN

(Inog 29uI9JaT) UOIZIY

L60T PITT 6111 6601 SOI'1 SOT'l 90T uMow U
(L80°1°99T°0) (6¥1°1°18T°0) (LST'1°€8T°0) (160°T°L9T°0) (0011 °0LT0) (+60°T ‘89T°0) (0S0°T ‘85T°0)
8€S°0 895°0 TLS0 50 S¥S0 S0 50 YO
(LL80°LLT0) (#00'T #1€0) (0660 °01€0) (¥88°0 ‘6LT°0) (€680 T8T0) (€£8°0°9LT°0) ($98°0 “bLT0)
#%E61°0 195°0 #4550 #xL6V°0 #%C0S°0 #x161°0 +xL81°0 oruedsIy
(TL6'0 °657°0)  (£86°0 'S91°0)  (066°0 “89°0)  (€L6°0 ‘09%'0) (9860 L9¥'0) (16670 “69%°0)  (066°0 “69t°0)
%%x899°0 %%x9L9°0 +x089°0 %%x6099°0 *%x8L9°0 %890 #x189°0 Joerq
(6£€6'0°651°0)  (L660°691°0)  (STO'T ‘TLT'0)  (Th6'0°091°0) (€560 “T91°0)  (4$6°0 ‘T91°0)  (088°0 “0S1°0)
#+L8E0 #1110 81+°0 +%88€°0 #+£6€°0 #%£6€°0 ++€9€°0 UBISY
(9czzeer'o) (961°C9ty’0)  (SPIT'siv0) (viTTecyo)  (10TT°LTyk0) (S60°T LOY0) (THTT LEVO)
$86°0 L96°0 €760 SL60 L60 ¥26°0 686°0 SAIEN] UBSE[Y IO UBIPU] UBOLIOWY
(ueISeONE)) 90UIJAT) 0BY
fir 9- S - €- % I-

(Que)I0dU0) *SA) pIgels

A1oBing Jue)woouo) snsiop pabeis UlAL Peleloossy siojoe4 Jo sisAjeuy ajqelleAlniy °g alqel

https://jcgo.elmerpub.com

| Journal compilation © ] Clin Gynecol Obstet and Elmer Press Inc™

Articles © The authors



Long et al

J Clin Gynecol Obstet. 2025;14(3):75-83

Table 3. Multivariable Analysis of Factors Associated With Staged Versus Concomitant Surgery - (continued)

Staged (vs. concomitant)

-7

-6

-5

-4

-3

-2

-1

0.984**

(0.979, 1.011)  (0.970, 0.999)

0.994 0.995
1.873

0.984**

0.985%*

% Households with < 64 years uninsured

(0.978, 1.009)
1.802

(0.970, 0.999)

1.651

(0.971, 0.999)

1.445

OBGYN density

(0.707, 4.963)  (0.548, 3.813)
0.

(0.683, 4.758)

0.99

(0.669, 4.074)

0.995

99

Median distance to nearest obstetrics department

(0.977, 1.004)  (0.982, 1.008)

(0.977, 1.004)
0.986%**

% Households foreign-born

(0.978, 0.995)

0.969%**

% Households limited English-speaking

(0.949, 0.989)

0.073***

0.077***

0.048*** 0.065%** 0.071*** 0.065%**

0.038***

_cons

(0.043,0.125)  (0.045, 0.130)

39,921

(0.038,0.112)
39,921

(0.043,0.116)
39,921

(0.031, 0.046) (0.033,0.069) (0.041, 0.105)

39,991

39,921

399,21

39,921

**Significant at 0.05. ***Significant at 0.01. CCl: Charlson Comorbidity Index; MUS: mid-urethral sling; OBGYN: obstetrics and gynecology; POP: pelvic organ prolapse.

tionally, patients from counties with fewer foreign-born and
fewer limited English-speaking individuals were more likely
to undergo staged surgery. These differences may result from
variations in surgeon practices by specialty or region, health-
care access, physician-patient communication, or other factors
rather than purely clinical considerations. Because there is no
universal algorithm that is “right” or “wrong” for making these
shared decisions, it is unclear whether these differences reflect
differences in care, counselling, or other influencing factors.
Future studies should explore how socioeconomic and surgeon
characteristics may impact decisions regarding concomitant
vs. staged MUS procedures [13, 23-28].

A key strength of this study is the use of Medicare data,
which provides meaningful pragmatic clinical and economic
data for a large patient population. Administrative claims stud-
ies leverage data originating from clinical practice and may
provide a more accurate representation of real-world condi-
tions than clinical trials. This evidence may be useful in as-
sisting consumers, clinicians, and policymakers in making
informed decisions [33, 34]. Additionally, the inclusion of nu-
merous covariates in the logistic regression model, including
baseline patient characteristics, socioeconomic, and provider
characteristics, enhances the robustness of our findings. The
use of logistic regression to adjust for differences in baseline
characteristics enabled the elucidation of independent patient,
location, and surgeon characteristics associated with the likeli-
hood of staged versus concomitant procedures. The integration
of AHRQ SDOH data allows for a comprehensive examination
of the relationships between health, SDOH, and healthcare.

However, there are limitations to this study. As it relies on
administrative data, it is important to acknowledge that billing
data are not designed specifically for research. Consequently,
the absence of detailed preoperative clinical variables (such
a preoperative diagnosis of stress incontinence), which may
have been correlated with the study outcome, introduces a po-
tential confounding issue. As such, the study does not make a
clear assessment of the role of explanatory variables. Billing
data may also be subject to clerical inaccuracies, recording bi-
ases due to financial incentives, and temporal changes in bill-
ing codes [35, 36]. Retrospective study design only informs
the correlation but not the causal link. Additionally, the racial
variable in Medicare data merges race (e.g., White, Black,
Asian) with ethnicity (Hispanic vs. non-Hispanic), preventing
the distinction between the two and limiting the interpretabil-
ity of the results. Also, findings from the Medicare and AHRQ
SDOH databases may not be generalizable to all patients in
the United States or to patients in other countries. Given that
all patients were > 65 years old, the findings are not generaliz-
able to younger patients undergoing prolapse and incontinence
surgery. Furthermore, key information, such as individual
English proficiency, is only available at the county level, lim-
iting the ability to accurately interpret the individual impact
on the observed associations. Finally, surgeon characteristics
could not be further classified into sub-specialty, specifically
urogynecology-trained surgeons either with a gynecology or
urology background. Thus, we cannot make definitive conclu-
sions about differences between OBGYN specialist and uro-
gynecology sub-specialist practices and the impact on staged
sling procedures. Because the analysis lacks key clinical data
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such as symptom severity, urodynamic findings, or patient-re-
ported outcomes, the clinical relevance and granularity of the
observed associations are inherently limited.

This study identified demographic, socioeconomic, and
surgeon-related factors associated with staged versus concom-
itant MUS procedures among patients undergoing surgery for
POP. The reasons for these differences are not fully understood
and may reflect various underlying factors, including differ-
ences in communication, regional or specialty norms, patient
choice, or other factors. Future research should further investi-
gate how these socioeconomic and surgeon characteristics im-
pact the complex decision to undergo a concomitant vs. staged
MUS procedure.

Supplementary Material

Suppl 1. Multivariable analysis of factors associated with con-
comitant versus staged surgery.
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