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Abstract

Background.—National databases are a rich source of epidemiologic data for breast surgical 

oncology research. However, these databases differ in the demographic, surgical, and oncologic 

variables provided. This study aimed to compare the strengths and limitations of four national 

databases in the context of breast surgical oncology research.

Methods.—The study comprised a descriptive analysis of four national databases (the National 

Surgical Quality Improvement Program [NSQIP], the Nationwide Inpatient Sample [NIS], the 

Surveillance, Epidemiology and End Results [SEER] program, and the National Cancer Database 

[NCDB]) to assess their strengths and limitations in the context of breast surgical oncology. 

The study assessed the data available in each database for female patients with a breast cancer 

diagnosis between 2007 and 2017, and compared patient age, ethnicity, and race distributions.

Results.—Data from 3.9 million female patients were examined, with most patients being 

between 60 and 69 years of age, non-Hispanic, and white. Age, ethnicity, and race distributions 

were similar in the databases. The NSQIP includes data on operative details, comorbidities, and 

postoperative outcomes. The NIS provides health services and inpatient utilization information, 

but does not evaluate outpatient procedures. The SEER program provides population-based 

oncologic detail including stage, histology, and neoadjuvant/adjuvant treatment. The NCDB 

offers hospital-based oncologic information and the largest population in the study period, with 

approximately 2.5 million breast cancer patients.
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Conclusion.—Epidemiologic datasets offer tremendous potential for the examination of 

oncologic breast surgery, with each database providing unique data useful for addressing different 

epidemiologic questions. Understanding the strengths and limitations of each database creates a 

more efficient and productive research environment.

Multiple national databases are available for epidemiologic examination of breast surgery 

patients, including the National Surgical Quality Improvement Program (NSQIP), the 

Nationwide Inpatient Sample (NIS), the Surveillance, Epidemiology and End Results 

(SEER) program, and the National Cancer Database (NCDB). With the benefit of large 

sample sizes, these resources allow researchers to assess trends in disease and treatment 

practices to improve patient outcomes.

These four databases vary in inclusion criteria, goals, and size, as well as in demographic, 

surgical, and oncologic data provided. The NSQIP, sponsored by the American College of 

Surgeons (ACS), is a national, risk-adjusted, outcomes-based database that measures the 

morbidity and mortality of surgical patients.1 Originating in the 1980s out of concern for 

higher operative mortality rates in Veterans Affairs hospitals and without an existing national 

standard for baseline comparison, the goal of the NSQIP is to use these outcomes-based 

research measures to improve the quality of care for surgical patients (Table 1).2,3 Using an 

ACS-validated sampling protocol to sample surgical cases systematically based on hospital 

surgical volume, the NSQIP reports 30-day outcomes for all major surgical procedures 

determined by current procedural terminology (CPT) codes and includes patients who are 

18 years of age or older.4 The NSQIP has grown from a 2005–2006 data file with a total of 

152,490 cases from 121 hospitals into a 2019 data file with a total of 1,076,441 cases from 

719 hospitals in 49 states.2

As part of the Healthcare Cost and Utilization Project (HCUP) sponsored by the Agency 

for Healthcare Research and Quality (AHRQ), the NIS is a publicly available, all-payer, 

inpatient-care database that reports estimates of inpatient utilization and outcomes.5 The NIS 

includes data on patients of all ages admitted for any medical or surgical reason to one of the 

various HCUP-participating facilities, excluding rehabilitation centers and long-term acute 

care hospitals (Table 1).5 The NIS data, available from 1988 to 2018, has grown from its 

initial inclusion of 8 states to its current inclusion of 47 states.5

Beginning in 2012, the NIS transitioned from including “all discharges from a sample of 

hospitals” to being a “sample of discharges” (not a comprehensive inclusion of all patients) 

from all HCUP-participating hospitals to reduce sampling error and provide more accurate 

national estimates.6 The HCUP provides a collection of databases with varying focuses, 

including the State Inpatient Databases (SIDs), the Kids’ Inpatient Database (KID), the 

Nationwide Readmissions Database (NRD), the National (Nationwide) Inpatient Samples 

(NIS), and others. Containing data from more than 7 million hospitalizations annually, the 

NIS is sampled from the more granular SIDs, representing a 20% sample of discharges 

from U.S. hospitals.7 The goal of NIS is to provide data for health care services and policy 

research, including “utilization of health services by special populations, hospital stays 

for rare conditions, variations in medical practice, health care cost inflation, regional and 

Rubenstein et al. Page 2

Ann Surg Oncol. Author manuscript; available in PMC 2024 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



national analyses, quality of care and patient safety, impact of health policy changes, and 

access to care5”.

The SEER program is sponsored by the Surveillance Research Program in the National 

Cancer Institute’s Division of Cancer Control and Population Sciences. Beginning in 1975 

with seven geographic locations, SEER is a cancer database that includes patients of all ages 

and collects comprehensive population-based data from U.S. cancer registries in order to be 

representative of the U.S. population (Table 1).8,9 Inclusion is based on strategically chosen 

geographic locations and currently captures approximately 30% of new cancer diagnoses 

in the U.S. The goal of the SEER program includes collecting comprehensive data on 

cancers diagnosed within the geographic areas targeted by the SEER registries to provide 

epidemiologically appropriate information. An additional goal is to report on U.S. cancer 

burden, incidence, mortality, and overall survival,9 aiming to identify changes in patterns 

of cancer occurrences, temporal changes in cancer incidence, occurrences of iatrogenic 

cancers, and cancer prevention patterns/outcomes.9

The NCDB, sponsored jointly by the American College of Surgeons and the American 

Cancer Society, is a hospital-based, clinical oncology database that includes patients of 

all ages with a cancer diagnosis and collects data from more than 1500 Commission on 

Cancer (CoC)-accredited facilities in the U.S. (Table 1).10 With data available from 1989 to 

2017, the NCDB tracks cancer patients whose diagnosis and treatment were received in a 

CoC-accredited program. The NCDB captures more than 70% of newly diagnosed cancers 

in the U.S., covering approximately 30% >1500/5000 of hospitals. Previously voluntary, 

the NCDB currently requires all CoC-accredited facilities to participate in data collection11 

and currently includes more than 34 million records.10 The goals of NCDB are to collect 

accurate cancer data in order to track and analyze patients with malignant disease, explore 

trends in the treatment of cancer, facilitate improvement in the quality of cancer patient care, 

and improve outcomes.10

Although several studies have examined the strengths and limitations of various national 

databases,11-23 none have compared the NSQIP, NIS, SEER, and NCDB with a specific 

focus on breast surgical oncology. This study aimed to compare the strengths and limitations 

of these four large national databases in the context of breast surgical oncology and create 

a guide to help researchers select the ideal database to address specific clinical research 

questions.

MATERIALS AND METHODS

We performed a descriptive analysis of the data available in the NSQIP, NIS, SEER, 

and NCDB, and assessed the strengths and limitations of each in the setting of breast 

surgical oncology. In our descriptive analysis, the variables available in each database 

were categorized into clinically relevant groups: Basic Demographics, Socioeconomics/

Education/Insurance Information, Comorbidities, Facility Information, Hospitalization 

Information, Surgical Information, Diagnosis Information, and Oncologic Information. For 

patient data, we extracted age, ethnicity, and race information from female patients with a 

breast cancer diagnosis between 2007 and 2017 from each database. Annual NSQIP files 
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from 2007 to 2017 and NIS data from annual “Inpatient Core” files from 2007 to 2017 

were used. For SEER, the SEER 18 Incidence Registry from the November 2019 submission 

was used with a Case Listing Session in SEER*Stat. The NCDB data were delivered as a 

breast site-specific file. All patients with a breast cancer diagnosis (invasive or in situ) were 

included. International Classification of Diseases-9/10 (ICD9-/10) diagnosis codes were 

used to capture breast cancer patients for NSQIP and NIS data. For SEER, patients whose 

primary cancer site was breast (variable name: “site recode ICD-O-3/WHO 2008”) were 

selected. Because NCDB data are obtained in a site-specific manner, the breast cancer file 

was used with no further exclusion criteria. Institutional Review Board approval was not 

necessary for this study.

Age, ethnicity, and race were analyzed as categorical variables, and distributions were 

reported as counts and percentages, which were compared across the four databases using 

R version 4.1.2 (R Foundation for Statistical Computing, Vienna, Austria). Basic filtering 

was performed using software compatible with each database, including RStudio (NSQIP), 

SEER*Stat Version 8.3.8 (SEER), and SPSS (NIS and NCDB).

Using the NSQIP, SEER, and NCDB, the volume of patients who underwent unilateral 

mastectomy (UM) or contralateral prophylactic mastectomy (CPM) in 2017 was determined 

using R version 4.1.2. To identify patients who underwent UM or CPM, CPT codes were 

used for the NSQIP, whereas site-specific surgery codes were used for SEER and the NCDB. 

We excluded NIS data from this analysis because the transition from the ICD-9-CM/PCS to 

the ICD-10-CM/PCS coding system in 2015 affected the quality of surgical trends data.

Obtaining the Data

The NSQIP participant use data file (PUF) incorporates all cases submitted to the NSQIP 

annually. Specific patients, hospitals, and providers are not identifiable.24 The PUF is 

free and available to employees of NSQIP-participating hospitals. Available years include 

2005–2019, with new PUF user guides distributed annually. All NSQIP data files are 

supplemented with a year-specific user guide and data dictionary.24 The data files are 

available in SPSS, SAS, and delimited text file types (Table 1).

Available for purchase, NIS data are distributed as ASCII-formatted data files that can be 

loaded into SAS, SPSS, Stata, or other similar analysis software (Table 1).7 The annual NIS 

data are distributed in four files: Inpatient Core, Diagnosis and Procedure Groups, Disease 

Severity Measures, and Hospital.7 Given the transition from the ICD-9-clinical modification/

procedure coding system (CM/PCS) to ICD-10-CM/PCS data in 2015, the first 9 months of 

2015 uses ICD-9 codes, and the last 3 months uses ICD-10 codes. Data involving procedure 

and diagnosis codes are split into two files labeled as “Q1–Q3” and “Q4.”5,7

Access to SEER data is free, and viewing the data requires SEER*Stat software.25 The 

most recent submission (November 2020) includes data from 1975 to 2018. However, the 

November 2019 submission was used for this study because it was the most current at the 

time of the analysis.26 The SEER data are presented in registry groupings based on the 

number of registries/locations used, which include SEER 9, 13, 18, and 21 (Table 1).27 This 
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analysis used SEER 18, which covers approximately 28% of the U.S. population according 

to the 2010 census.26,27

The NCDB data are available to investigators associated with CoC-accredited cancer 

programs through a cancer site-specific application process, which includes a research 

project proposal and letter of support from the Cancer Committee Chair of the facility. The 

data are currently available from 1989 to 2017. The PUFs are provided in flat text, SPSS, 

SAS, and Stata files.28

RESULTS

Descriptive Analysis of the Databases

The data available in each database are detailed in Table 2 and described further in the 

following discussion.

Basic Demographics

All four databases include age, sex, race, and ethnicity (Table 2). However, the NSQIP 

includes only patients 18 years of age or older, whereas the others include all ages. The 

NSQIP and NIS classify race into more general categories (American Indian or Alaska 

Native, Asian, black or African American, Native Hawaiian or Pacific Islander, white, and 

unknown/not reported), whereas the NCDB and SEER offer more detailed groupings (30 

categories). All four databases provide information regarding the ethnicity of the patient, 

with the NCDB offering slightly more information regarding ethnic origin (10 categories vs 

Hispanic: yes/no).

Socioeconomics, Education, Insurance Information

The NSQIP does not provide socioeconomics, education, or insurance information, whereas 

the NIS and NCDB provide the expected primary payer. Median household income based 

on patient zip code is provided by the NIS, SEER, and NCDB. Total hospital charges are 

provided by the NIS. As a proxy for educational attainment, the NCDB provides information 

about the percentage of people living in the patient’s zip code area who do not have a high 

school degree.

Comorbidities

For comorbidities, the NSQIP and NIS provide an extensive list of potential comorbidities 

per patient. The NSQIP uniquely offers information on the patient’s functional status, 

American Society of Anesthesiologists (ASA) classification, and preoperative laboratory 

values. The NSQIP and NIS include estimated probabilities of morbidity and mortality. 

Although the NCDB does not list patient comorbidities, it does provide a Charlson-Deyo 

comorbidity score, whereas SEER does not provide information on patient comorbidities.

Facility Information

The NSQIP does not provide facility information, whereas the NIS offers information 

on the ownership, bed size, and teaching status of the hospital. The NIS and NCDB 

provide the region/location of the treating facility. The SEER program offers information 
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regarding the urban/rural status of the treatment center’s location as well as the type of 

data reporting source. The NCDB provides facility type, urban/rural information, and more 

detailed location information than the NIS, and uniquely, the great-circle distance (distance 

in miles between the patient’s residence and the reporting hospital).

Hospitalization Information

Regarding hospitalization data, “outpatient” is defined as surgery for which a patient did 

not stay in the hospital overnight, whereas “inpatient” is defined as observation either 23 h 

or longer. Whereas the NSQIP reports the inpatient/outpatient status of the procedure, the 

NIS includes only inpatient cases. The NSQIP provides the quarter of admission, days from 

admission to operation, days from operation to discharge, length of hospital stay, discharge 

destination, and readmission information.

The NIS clarifies whether the admission was on a weekday versus a weekend, month 

of admission, elective versus non-elective admission, number of days from admission to 

each listed procedure, length of hospital stay, discharge destination, discharge quarter, and 

whether the patient was transferred in from or out to another facility. Although the HCUP 

collects data on patients undergoing “observation services,” these data are reported only 

in SIDs, not NIS. Because NIS data are sampled from the SIDs data, patients under 23-h 

observation are included in this sampling. However, researchers are unable to distinguish 

between 23-h observation and inpatient stay when using the NIS because it has no variable 

that distinguishes between 23-h observation and inpatient stay.

The NCDB specifies the length of surgical inpatient stay and whether there was a 

readmission to the same facility within 30 days after surgical discharge. The SEER data 

do not provide any information regarding specific hospitalizations.

Surgical Information

As a surgery database, the NSQIP provides the most detail regarding surgical procedures 

and outcomes, including the surgical specialty of the primary procedure, type of anesthesia, 

operative time, level of surgical resident present in the operating room, wound classification, 

and whether the surgery is elective or emergent. The NSQIP allows each patient to have 

up to 21 CPT codes, with associated relative value units (RVUs) for each procedure. It 

provides a primary CPT code as well as 10 “other” CPT codes (to classify any other 

procedures the primary surgical team is performing) and 10 “concurrent” CPT codes (to 

classify any additional procedure a separate/consulting surgical team is performing under 

the same anesthesia). With regard to postoperative complications and outcomes, the NSQIP 

provides an extensive list of potential postoperative complications as well as information 

regarding unplanned reoperations.

As an inpatient hospitalization database, the NIS provides the number of procedures a 

patient undergoes during that inpatient stay. The NIS allows for each patient to have, most 

recently, up to 25 ICD-9/10-PCS procedure codes. The SEER program and the NCDB use 

a site-specific surgery coding system, assigning one surgery code per patient. The surgery 

code classification systems differ by anatomic cancer site (e.g., the breast coding system was 

used for this study). If applicable, SEER indicates the reason why a patient did not undergo 
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surgery and also provides information on the scope of regional lymph-node examination and 

regional lymph-node surgery involvement.

The NCDB provides diagnostic and staging procedural information, days from diagnosis to 

staging procedure, days from diagnosis to first surgical treatment procedure and to definite 

surgical treatment procedure, surgical margins, scope of regional lymph node surgery, 

surgical procedure information to other sites than the primary site, and reason for no surgery 

of the primary site, if applicable. Although not nearly as detailed as the NSQIP, the NCDB 

also provides outcome information in the form of 30- and 90-day mortality after surgery.

Regarding the scope of regional lymph-node surgery information (e.g., sentinel lymph-node 

biopsy or axillary lymph-node dissection) provided by each database, the NSQIP provides 

lymph-node surgeries in the form of CPT codes and the NIS in the form of ICD9/10 

procedure codes. As of 2011, SEER no longer provides the “scope of regional lymph-node 

surgery” for breast cancer cases.29 Due to errors in data collection and reporting, the NCDB 

lymph-node surgery codes before 2012 are inaccurate and therefore available only from 

2012 onward.30

Diagnosis Information

The NSQIP provides diagnosis information using the ICD-9/10-CM codes, restricting users 

to one code per patient. The NSQIP began transitioning from ICD-9-CM codes to ICD-10-

CM codes in 2015, with full transition to ICD-10-CM codes alone by 2016. The NIS also 

uses the ICD-CM diagnosis codes, with a similar transition in 2015 from ICD-9-CM to 

ICD-10-CM. However, each patient can have multiple diagnosis codes, with as many as 40 

per patient currently. Both the SEER program and the NCDB databases provide detailed 

diagnosis information from an oncologic standpoint (see later). Notably, bilateral breast 

cancers are not specified in the databases.

Oncologic Information

As cancer databases, SEER and NCDB provide extensive oncologic information (Table 

2 and Table S1). Both SEER and NCDB use the ICD-O-3 (International Classification 

of Disease for Oncology, 3rd edition) classification,31 which offers information on the 

primary site, behavior, histology, and grade of the disease. Both SEER and NCDB also 

have information on laterality of disease, tumor size, hormonal status of the tumor, method 

of diagnostic confirmation, number of primary tumors, number of regional lymph nodes 

examined, and presence/location of distant metastases. Whereas SEER provides combined 

pathologic and clinical tumor-node-metastasis (TNM) staging, the NCDB provides a distinct 

clinical TNM staging and a separate pathologic TNM staging. Both SEER and NCDB offer 

“site-specific factors” that, for breast cancer, include results of the estrogen receptor (ER) 

and progesterone receptor (PR) tests, number of positive ipsilateral levels 1 and 2 axillary 

lymph nodes, immuno-histochemistry (IHC) of regional lymph nodes, molecular studies of 

regional lymph nodes, and the Nottingham or Bloom-Richardson score/grade (Table S1).

With regard to treatment details, SEER provides surgical information as previously 

described, as well as the timing of systemic and radiation therapy relative to surgery. 

The SEER program does not differentiate between endocrine therapy, chemotherapy, and 
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immunotherapy. In addition, the NCDB provides extensive information regarding treatment 

status (e.g., whether treatment was given or not, active surveillance), days from diagnosis to 

initiation of treatment, and detailed information on radiation, chemotherapy, and palliative 

care. Specific to radiation, the NCDB provides days from diagnosis to initiation, timing 

in relation to surgery, modality, anatomic location or locations of treatment, dose per 

treatment, number of treatments, and number of phases of treatment with subsequent 

details for each phase (Table S1). For systemic treatment information, the NCDB includes 

days from diagnosis to initiation of systemic therapy (chemotherapy, endocrine therapy, 

immunotherapy), as well as timing relative to surgery. Notably, human epidermal growth 

factor receptor 2 (HER2)-targeted therapy cannot be clearly delineated because it often is 

included in chemotherapy. Both SEER and NCDB provide the vital status of the patient and 

the time from diagnosis to death (survival months), if applicable. However, neither SEER 

nor NCDB provide disease-free survival or recurrence information.

For hormone receptor status, variation exists among datasets. Both the NSQIP and NIS 

provide ICD9/10 diagnosis codes, with the NSQIP providing only one diagnosis code per 

patient, which can lead to missingness and a lack of comprehensiveness. The NIS most 

recently provides up to 40 diagnosis codes per patient, making it more comprehensive with 

lower rates of missingness.

Detail provided by ICD9/10 codes regarding hormone receptor status is limited but 

includes ICD 9 code V86.1 (estrogen receptor [ER]-negative), ICD 9 code V86.0 (ER-

positive), ICD 10 code Z17.1 (ER-negative), and Z17.0 (ER-positive), as well as ICD 10 

code Z19 (hormone-sensitive malignancy status), which includes Z19.1 (hormone-sensitive 

malignancy status) and Z19.2 (hormone-resistant malignancy status). No ICD9/10 codes 

specifically address PR (progesterone receptor) status or HER2 status. Both SEER and 

NCDB do provide ER/PR status as well as HER2 receptor status (available for SEER since 

2010 and for NCDB since 2004), and although the missingness has improved over time, it 

still exists.

Breast Cancer Patients by Dataset

The NCDB contained the largest number of breast cancer patients in the examined time 

period (2007–2017), followed by SEER, NIS, and finally NSQIP (Fig. 1). Overall, the 

NCDB recorded 2,439,315 patients with breast cancer compared with 262,103 in the NSQIP. 

The population of breast cancer patients in the NCDB, SEER, and NSQIP increased during 

the study period, but decreased in the NIS.

During the period examined, the NSQIP increased from 13,405 breast cancer patients per 

year to 34,220 patients (155.3% increase); the SEER program increased from 70,893 to 

83,764 breast cancer patients (18.2% increase); and the NCDB increased from 188,479 

to 244,733 breast cancer patients (29.8% increase) (Fig. 1). During the study period, the 

NIS population decreased from 41,481 to 35,409 patients (14.6% decrease). Histologic data 

(invasive vs in situ cases) by dataset are demonstrated in Fig. 2.

The demographics for the patients with breast cancer in each database are shown in Table 3. 

Age distribution was similar between the four cohorts, with the largest percentage of patients 
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in all four databases ranging in age from 60 to 69 years. Notably, a larger percentage of 

patients in the NIS dataset were 80 years of age or older (13.16%) than in the other datasets 

(7.39% in the NSQIP, 10.32% in the SEER program, and 9.24% in the NCDB). The majority 

of breast cancer patients in all four databases were non-Hispanic and white.

An examination of the proportion of UM to CPM in the last year of the study (2017) for 

the NSQIP, SEER, and NCDB demonstrated differences in the use of CPM by each database 

population. In 2017, the NSQIP had the lowest proportion of patients undergoing CPM 

(28.3%), whereas the SEER program demonstrated a CPM rate of 34.3%, and the NCDB 

demonstrated the highest CPM rate (40.1%) (Table 4; Fig. 3).

DISCUSSION

Nationwide datasets can provide an epidemiologic perspective on current populations and 

treatments for breast cancer. To our knowledge, this is the first comprehensive review 

of nationwide databases specifically in the context of breast surgical oncology. These 

databases provide a vast range of information to guide oncologic breast surgery research, 

and the presented study provides researchers with a better understanding of the databases to 

address each of their clinical questions (Table 5). The authors provide examples showing the 

usefulness of each database in addressing various clinical questions in Table 5.

The findings demonstrate that the NCDB offers the largest population of breast cancer 

patients overall, followed by the SEER, NIS, and NSQIP databases. It is important to 

reiterate that the four databases examined in this study have varying inclusion criteria, 

focuses, goals, and scopes (Tables 1, 2). Therefore, comparison of demographics among 

these databases must be performed with this concept in mind. Differences in the 

demographics reflect differences in data collection, epidemiologic aims, and goals of each 

database and represent transitions in data reporting and facility inclusion over time for each 

database. Over time, annual breast cancer cases in the NCDB, SEER, and NSQIP (invasive, 

in situ, and overall) have increased, with the NSQIP having the largest relative increase 

throughout the study period. This trend is likely due to an increase in facilities included in 

data collection and more consistent, improved reporting.11 In contrast, the annual population 

of breast cancer patients reported by the NIS database decreased during the study period, 

which is likely a representation of the decrease in inpatient stays associated with surgical 

breast patients. This is reinforced by the observed decrease in in-situ cases (45.9%) during 

the study time frame, which was three times greater than for invasive cases (13.3%) in 

the NIS cohort. Because invasive breast cancer generally is treated more aggressively than 

in-situ cases, patients with in-situ pathology are less likely to require an inpatient stay than 

invasive cancer patients who undergo more invasive procedures.

Age, ethnicity, and race were the only variables that could be directly compared among the 

four databases. Despite the varying focus of each database, the age distributions overall were 

relatively similar between the datasets in the time frame examined. However, the NIS cohort 

had a higher percentage of patients 80 years of age or older. This can likely be explained by 

the notion that the NIS records inpatient stays, so it is reasonable that patients 80 years of 

age or older would more likely be hospitalized for breast cancer treatment.

Rubenstein et al. Page 9

Ann Surg Oncol. Author manuscript; available in PMC 2024 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Slight differences were noted with regard to race and ethnicity. Of the four databases, 

the SEER program contained the highest percentage of Hispanic patients as well as 

patients whose race was categorized as Asian, Pacific Islander, Hawaiian Native, or 

“other,” suggesting that the SEER program reports a more diverse population than the 

other databases, consistent with previous literature comparing the SEER program and 

the NCDB.12,20 This finding also is consistent with the focus of SEER to provide 

epidemiologically appropriate information by targeting strategically chosen geographic 

locations to represent the population.8

Ultimately, the patient demographics did not differ meaningfully among the four databases. 

The proportions of UM and CPM differed among the NSQIP, SEER, and NCDB, with 

the highest proportion of CPM use at the end of the study period (2017) in the NCDB 

population and lowest in the NSQIP population. The factors influencing the increased CPM 

use in SEER and NCDB should be further investigated in future studies.

Our descriptive analysis supplemented with the comparison of demographics across the 

four databases allowed us to assess the strengths and limitations of each database in the 

context of breast surgical oncology. The NSQIP, a risk-adjusted outcomes-based quality 

improvement database, aims to monitor the quality of postoperative care for surgical 

patients.18,19 It provides a surgery-centered focus and is most useful in evaluating patient 

comorbidity profiles, operative details, and postoperative outcomes and complications. 

The NSQIP is well-suited for evaluating trends data for surgical procedures and early 

postoperative complications, but its oncologic data and health services/facility information 

are limited. Although the smallest of the four databases, the NSQIP still provides 

substantially large sample sizes, which can be of benefit compared with single-institution 

studies, and can provide clinically relevant, nationally based results.18

As a hospital system-centered, inpatient database, the NIS provides patient and facility 

information to guide health services and policy inquiries.18 Health services research is a 

multidisciplinary field that includes examination of health care costs, patient outcomes based 

on cost, access to health care, and institutional processes with the goal of improving the 

management of health-related finances while providing the highest quality medical care for 

patients. The NIS is useful for health services inquiries because it is the only one of the four 

databases that provides information on total hospital charges, control/ ownership of inpatient 

facilities, facility bed size, and discharge quarter. This information enables researchers to 

examine health services topics, such as breast cancer patient burden on inpatient facilities, 

hospital costs associated with breast cancer treatment, costs of complications related to 

breast cancer treatment, and breast cancer inpatient burden by quarter and how it relates 

to insurance type. However, the NIS collects data during only a single hospital admission, 

so the costs associated with complications after discharge are not included, which is a 

limitation of the database.

The NIS also offers detailed comorbidity information, but it is limited with regard to 

the operative details provided compared with the NSQIP.19 Researchers can use multiple 

diagnosis codes per patient for a better understanding of the diagnosis burden on patients 

with breast cancer. However, the 2015 transition from the ICD-9-CM/ PCS to the ICD-10-

Rubenstein et al. Page 10

Ann Surg Oncol. Author manuscript; available in PMC 2024 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



CM/PCS coding system affected the quality of trends data,32,33 which can be assessed 

more accurately with the other databases that did not experience a large conversion in the 

procedure coding system.

Because research in breast surgical oncology often involves analysis of diagnoses and 

procedures related to breast cancer, this transition must be kept in mind when 2015 NIS 

data are used. As an inpatient database, the NIS is well-suited to evaluate the hospitalization 

burden of both surgical and non-surgical breast cancer patients. However, researchers must 

be aware that the NIS is less useful when evaluating procedures largely performed on 

an outpatient basis (e.g., lumpectomy). Furthermore, because the NIS does include some 

23-h observation cases as sampled from SIDs, researchers are unable to decipher between 

23-h observation and inpatient stay in the NIS database. For this reason, the NIS will 

be increasingly less relevant for breast cancer patients as practices move toward more 

outpatient and 23-h observation procedures. Although most autologous breast reconstruction 

patients and many implant-based breast reconstruction patients will remain included in 

the database, some mastectomy patients, some implant-based reconstruction, and most 

lumpectomy patients are not included in this database.

The SEER program is an epidemiologic oncologic database used to monitor cancer 

incidence and mortality, assist in early detection and cancer prevention, and monitor 

outcome patterns.11,20,34 In the context of breast cancer, the SEER program’s epidemiologic 

focus and extensive oncologic detail can guide research on population-based breast surgery 

patterns according to TNM stage, grade/behavior, histology, hormonal status, and non-

surgical treatment. Although the SEER program does not provide comorbidity data and 

is limited to one surgical code per patient, it does incorporate some surgical variables, albeit 

fewer than the NSQIP or the NIS. Population-based cancer registries, such as the SEER 

program, can assist in epidemiologic assessment of diagnostic and treatment trends in breast 

cancer, with the aim of reporting and reducing cancer burden.9,11,34

The NCDB is the largest of the four databases and assists effectively in cancer surveillance 

and quality improvement research.11,22,34 In contrast to the SEER program, the NCDB 

provides comorbidity, insurance, and facility/hospitalization data and offers the most 

detailed information regarding systemic and radiation treatment. The NCDB would prove 

useful to clinicians when evaluating radiation burden and systemic (chemo and endocrine) 

therapy use for surgical breast patients. Mallin et al.21 determined that among the top 10 

major anatomic cancer sites in the U.S., breast was the primary cancer site covered most 

extensively by the NCDB, reinforcing the NCDB as a useful database for breast surgical 

oncology. Notably, NCDB data are collected from CoC-accredited hospitals only, which 

often are larger than non-CoC facilities and offer more cancer-related services in more urban 

locations, potentially limiting its applicability for certain populations.20,35

Notably, a limitation of all four databases for those performing oncologic breast surgery 

research is that none of the four databases examined in this study provide the menopausal 

status of the patient. Rather, age (e.g., \50 or C50 years) can be used as a proxy. 

Additionally, in the NSQIP and NIS, the ICD 9/10 diagnosis codes may indicate genetic 
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susceptibility to breast malignancy or a family history of breast cancer, but specific 

BRCA1/2 information is not provided by any of the four databases.

Another limitation of this study was that related to comparing the demographics of breast 

cancer cohorts from four different national databases with varying inclusion criteria and 

focuses. Although this must be kept in mind when the data are interpreted, the differences 

between the patient cohorts and the changes over time within each cohort are representative 

of the varying results researchers may produce based on which database the researcher 

chooses to examine. Further, missingness is a limitation of all national databases.

CONCLUSION

Each of the four national databases evaluated in this study provides data that lend themselves 

to specific clinical focuses and research questions in breast surgical oncology. Based on the 

analysis, the authors find the NSQIP ideal for investigations of surgical trends, comorbidity 

profiles, operative information, and postoperative outcomes; whereas they find the NIS 

well-suited for health services and policy research, the SEER for population-based oncologic 

studies, and the NCDB for hospital-based, large-scale oncology research. Thus, the analysis 

provides a guide that enables researchers to understand the strengths and limitations of the 

NSQIP, NIS, SEER, and NCDB databases in the context of breast surgical oncology to 

facilitate more efficient epidemiologic research in the field.
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FIG. 1. 
Breast cancer patients per year by database
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FIG. 2. 
Invasive versus in situ breast cancer cases per year by database
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FIG. 3. 
Proportion of unilateral mastectomy (UM) and contralateral prophylactic mastectomy 

(CPM) rates by dataset (2017)
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