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Abstract

Background: Hysterectomy is the most common non-obstetric medical procedure performed
in U.S. women. Evaluating hysterectomy prevalence trends and determinants is important for
estimating gynecologic cancer rates and management of uterine conditions.

Objective: Our objective was to assess hysterectomy prevalence trends and determinants using
the Behavioral Risk Factor Surveillance System (BRFSS; 2006-2016).

Study Design: We estimated crude hysterectomy prevalences and multivariable-adjusted odds
ratios (ORs) and 95% confidence intervals (Cls) for associations of race/ethnicity, age group
(5-year), body mass index (BMI; categorical), smoking status, education, insurance, income, and
U.S. region with hysterectomy. Missing data were imputed. The number of women in each survey
year ranged from 220,302 in 2006 to 275,631 in 2016.

Results: While overall hysterectomy prevalence changed little between 2006-2016 (21.4% and
21.1%, respectively), hysterectomy prevalence was lower in 2016 than 2006 among women

aged 40 years and older, particularly among non-Hispanic Black and Hispanic women. Current
smoking (OR 1.38, 95% Cl:1.35-1.41), increasing age (OR 1.40, 95% CI:1.39-1.40), living in

the South compared to the Midwest (OR 1.36, 95% Cl:1.34-1.39), higher BMI (OR 1.26, 95%
Cl:1.25-1.27), Black race compared to White (OR 1.10, 95% CI:1.07-1.13), and having insurance
compared to being uninsured (OR 1.26, 95% CI:1.22-1.30) were most strongly associated with
increased prevalence. Hispanic ethnicity and living in the Northeast were most strongly associated
with decreased prevalence (OR 0.73, 95% CI:0.70-0.76; OR 0.67, 95% C1:0.65-0.69).

Conclusions: Nationwide, hysterectomy prevalence decreased among women aged 40 years
and older from 2006 to 2016, particularly among non-Hispanic Black and Hispanic women.
Age, non-Hispanic Black race, having insurance, current smoking, and living in the South were
associated with increased odds of hysterectomy, even after accounting for possible explanatory
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factors. Further research is needed to better understand associations of race and ethnicity and
region with hysterectomy prevalence.

Condensation:

Hysterectomy prevalence in United States has decreased in recent years among most age and
racial and ethnic strata, and is strongly associated with age, smoking, and region.

Keywords

hysterectomy; gynecologic epidemiology; gynecologic surgery; gynecologic cancer

Introduction

Approximately 600,000 hysterectomy procedures are performed annually in the United
States (U.S.), making it the most common non-obstetric surgical procedure among
women®2, Characterizing the epidemiology of hysterectomy is important for understanding
its trends over time, quantifying possible adverse effects of hysterectomy on a population
level, and properly estimating gynecologic cancer rates. Recent reports based on national
claims data suggest that hysterectomy rates are decreasing®#; however, these data do not
account for outpatient hysterectomy procedures, which have increased in recent years®8, and
vary by race, ethnicity, and other factors’~13,

Previous studies reported higher rates of hysterectomy and related complications among
Black women compared to White and Hispanic women®:14-19 These racial and/or ethnic
differences are not fully understood; however, Black women are known to have a higher
prevalence of uterine fibroids, the most common benign indication for hysterectomy?!:8:20.21,
A higher frequency of hysterectomy in the South compared to the Northeast has also

been observed, but the extent to which region and race and/or ethnicity are independently
associated with hysterectomy prevalence is unclear?-22:23,

A Dbetter understanding of hysterectomy prevalence over time and its determinants also

has important implications for accurate estimation of gynecologic cancer incidence and
mortality rates. Women who undergo total hysterectomy are no longer at risk for developing
cervical and endometrial cancer; failure to remove these women from the population at-
risk can bias racial and/or ethnic and geographic comparisons, and changes in rates over
timel922.24-28 g the extent that hysterectomy prevalence varies by these factors. Further,
hysterectomy prevalence estimates are essential for risk prediction models that estimate
gynecologic cancer risks.

We conducted an up-to-date analysis using nationally representative data from the
Behavioral Risk Factor Surveillance System (BRFSS) to evaluate hysterectomy prevalence
from 2006 to 2016, and to assess determinants of hysterectomy prevalence among U.S.
women.
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Methods

Data Sources

Behavioral Risk Factor Surveillance System—The Centers for Disease Control and
Prevention (CDC) Behavioral Risk Factor Surveillance System (BRFSS) is a nationally
representative, cross-sectional survey of health-related risk factors, behaviors, chronic health
conditions, and use of preventive services in the noninstitutionalized adult civilian U.S.
population aged 18 years and older. BRFSS is a stratified survey using a dual-frame sample
design, conducting both landline and cell phone surveys using random digit dialing. Data
collection is decentralized by state and surveys are managed by the state health department.
BRFSS data can be weighted back to represent the U.S. population, as previously reported30,
Self-reported hysterectomy status is ascertained every other year by the question, “Have you
had a hysterectomy?”.

Statistical Analyses

We evaluated the proportion of women missing hysterectomy information in each

dataset (2006, 2008...2016); hysterectomy status was missing most frequently in 2016
(62,070/275,631; 22.5% unweighted, 18.5% weighted). Women with and without missing
hysterectomy information were generally similar (data not shown). Datasets for each

year were combined and missing data on variables included in the multivariable model
were imputed using sequential regression imputation method implemented in IVEware
(http://www.isr.umich.edu/src/smp/ive)3L. Missingness for covariates ranged from weighted
percentages of 0.2% to 16.9% in all years, with the highest percent missing observed for
BMI and income. We obtained five imputations from the models that included interaction
terms between year and BMI, hysterectomy status, income, and smoking. The survey
weights were also included in the imputation model. Survey weighted prevalence estimates
(PROC SURVEYMEANS) and odds ratios (ORs; PROC SURVEYLOGISTIC; SAS 9.4)
were obtained for each of the five imputed datasets and results were combined using PROC
MIANALYZE; SAS 9.4.

To assess unadjusted hysterectomy prevalence over time, we fit weighted logistic regression
models accounting for the stratified sampling design with time in single years coded as

a trend using PROC SURVEYLOGISTIC to each imputed data set and then combined
estimates using PROC MIANALY ZE. We computed prevalence estimates using the final
estimates for the intercept and year log-odds ratio coefficients in logistic models and
calculated the corresponding variance using the delta method. Results were identical to
those obtained using PROC SURVEYMEANS. We evaluated the unadjusted prevalence of
hysterectomy over time for all women, by race and/or ethnicity, and by U.S. region. Because
age is strongly associated with hysterectomy prevalence and the age distribution varies by
race and/or ethnicity (Supplement Table 1) we evaluated hysterectomy prevalence over time
by race and ethnicity, stratified by age (<50 =and 50 years, as a proxy for menopausal
status). We report descriptive statistics of the baseline population using imputed data for
years 2006 (the earliest year) and 2016 (the latest year) to characterize the study population
and evaluate any changes in the distribution of variables over time.
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The multivariable model included data from each year combined, with the following
variables: age group (5-year intervals; ordinal predictor), race and/or ethnicity (non-Hispanic
White, non-Hispanic Black, Hispanic, Asian/Pacific Islander, and other), body mass index
(BMI, underweight [<18.5 kg/m?], normal [18.5 — 24.9 kg/m?], overweight [25 — 29.9 kg/
m?], and obese [30+ kg/m?]; ordinal predictor), smoking status (current, former, never),
education (did not graduate from high school, graduated from high school, attended

some college or technical school, graduated college or technical school), insurance status
(uninsured, insured), yearly household income (<$50,000, =$50,000), U.S. region (Midwest,
South, West, Northeast, and US Territories including Puerto Rico, Guam, and the Virgin
Islands), and survey year(ordinal predictor). We used mutually-adjusted weighted logistic
regression models to estimate ORs and 95% confidence intervals (95% Cls) for associations
with hysterectomy status. In a secondary analysis, we stratified the multivariable model by
insurance status because we hypothesized that insurance, as an indicator of access to care,
could potentially modify associations.

Analyses were performed in SAS 9.4. Two-sided P-values of <0.05 were considered
statistically significant.

Population Characteristics

Characteristics of women surveyed in the years 2006 and 2016 are shown in Table 1.
Overall, populations were similar with respect to mean age (47.years in 2006, 48.5 years in
2016). The percent of non-Hispanic Whites declined from 2006 (70.2%) to 2016 (62.9%).
In 2006, 41.6% of women had a normal BMI versus 35.0% in 2016. Fewer women reported
never smoking (60.9%) and having insurance (85.7%) in 2006 compared to 2016 (64.4% %
and 89.6%, respectively), whereas annual income and education were relatively stable. In
both years, most women lived in the South (35.9% in 2006 and 38.3% in 2016).

Hysterectomy Prevalence Over Time

Among all women, the unadjusted hysterectomy prevalence ranged from 21.4% (95% ClI
21.0-21.7%) in 2006 to 21.1% (95% CI 20.8-21.4%) in 2016 (Figure 1). In analyses
stratified by race and ethnicity, hysterectomy prevalence increased slightly between 2006
and 2016 from 23.2% (95% CIl 22.9-23.6%) to 24.2% (95% CI 23.9-24.6%) among
non-Hispanic White women and decreased slightly from 22.6% (95% CI 21.4-23.9%) to
21.7% (95% CI 20.6-22.9%) among non-Hispanic Black women, and from 13.2% (95% ClI
12.1-14.3%) to 12.8% (95% CI 12.0-13.6%) in Hispanic women (Figure 2). Among those
aged 50 years and older, non-Hispanic Black women had significantly higher prevalence of
hysterectomy across all years compared to non-Hispanic White and Hispanic women (Figure
3). Except for 2010, there was a steady decrease of hysterectomy prevalence by year in
non-Hispanic Black and Hispanic women; prevalence remained stable among non-Hispanic
White women. We observed similar patterns of hysterectomy prevalence over time by
region, with slight declines in the Northeast (16.2% to 15.6%), South (25.4% to 24.6%), and
West (19.8% to 19.2%), and a slight increase in the Midwest (21.0% to 21.7%)(Supplement
Figure 1).
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Hysterectomy Prevalence by Age Group Over Time

We evaluated hysterectomy prevalence by 5-year age groups and race and/ethnicity in 2006
and 2016. Overall hysterectomy prevalence was lowest among those aged <35 years (7.5%
in 2006 and 7.1% in 2016), after which there was a steady increase in 50-54-year-olds
(28.1% in 2006 and 24.7% in 2016) and 70-74-year-olds (47.5% in 2006 and 44.5% in
2016; Table 2, Figure 3). Hysterectomy prevalence was highest in non-Hispanic Black
women and lowest in Hispanic women across age groups at both time points. Among all
groups aged 40 years and older, prevalence decreased from 2006 to 2016; particularly for
non-Hispanic Black and Hispanic women aged 50-74 years. In a multivariable-adjusted
logistic model combining all years (2006—2016), we observed a significant interaction
between race and age-group, although the effect size for the interaction term was small
(OR 1.05, 95% CI 1.04-1.06).

Determinants of Hysterectomy Prevalence

Multivariable-adjusted associations of determinants of hysterectomy prevalence using
aggregate data from the entire period of 2006—-2016 are shown in Table 3. We observed

a significant association for year, such that for each 2-year increase from 2006 to 2016,

the odds of hysterectomy decreased by 2% (OR 0.98, 95% CI, 0.98-0.98). Compared to
non-Hispanic White women, non-Hispanic Black women had significantly increased odds
of hysterectomy (OR 1.10, 95% CI, 1.07-1.13) whereas Hispanic women had significantly
decreased odds (OR 0.73, 95% CI 0.70-0.76). Compared to women living in the Midwest,
women living in the South and Territories had significantly greater odds of hysterectomy
(OR 1.36, 95% CI 1.34-1.39 and OR 1.27, 95% CI 1.20-1.35; respectively) while women
living in the Northeast had significantly lower odds (OR 0.67, 95% CI 0.65-0.69).

Higher BMI was significantly associated with hysterectomy (OR 1.26, 95% CI 1.25-1.27).
Compared to women who did not graduate high school, women who attended or graduated
college or technical school were less likely to have a hysterectomy (OR 0.66, 95% CI 0.64—
0.69). Current and former smokers had significantly higher odds of having a hysterectomy
compared to non-smokers (OR 1.38, 95% CI 1.35-1.41 and OR 1.06, 95% CI, 1.04-1.08,
respectively). Insured women (OR 1.26, 95% CI 1.22-1.30) were more likely than uninsured
women to have a hysterectomy. Income was not associated with hysterectomy.

Similar results were observed in models stratified by insurance (Table 3), except for
non-Hispanic Black race which was only significantly associated with hysterectomy (vs.
non-Hispanic White) among insured women (OR 1.10, 95% CI 1.07-1.14).

Comment

Principal Findings
In this study, we analyzed hysterectomy prevalence over 10 years using nationally
representative BRFSS survey data from 2006 to 2016. While the prevalence of hysterectomy
appeared stable from 2010 to 2016 in the overall population, prevalence decreased among
women 40 to 74 years of age, especially in non-Hispanic Black and Hispanic women aged

50 years and older. These age-specific differences suggest that hysterectomy prevalence has
decreased over time, particularly in postmenopausal women, and the apparent stable overall

Am J Obstet Gynecol. Author manuscript; available in PMC 2023 October 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

HARVEY et al. Page 6

estimates are likely due to an aging population. Several factors were strongly associated with
increased odds of hysterectomy, including age, smoking, Black race, having insurance, and
living in the South.

Results in the Context of What is Known

There have been no recent U.S. population-based studies evaluating hysterectomy
prevalence over time. Prior studies based on claims data have shown declines in utilization
of inpatient hysterectomy, which is becoming less common in favor of minimally invasive
outpatient hysterectomy techniques®. However, because national claims data do not capture
outpatient procedures, these studies may underestimate the true prevalence of hysterectomy
procedures in the U.S., particularly to the extent that utilization of these procedures varies by
patient demographic and clinical characteristics?3:7:15.16.33-37 |n 1987, the National Center
for Health Statistics reported a hysterectomy prevalence of 37% among women aged 55-59
years32, This estimate is the most cited hysterectomy prevalence statistic in the current
literature. In comparison to these historical data, we observed a slightly lower hysterectomy
prevalence of 29% in women aged 55-59 years in 2016, and a higher prevalence among
women over 65 years (40.4-47.8% in 2016 vs. 33.4-43.2% in 1987), likely explained by

an aging population. Our study therefore provides an updated analysis of hysterectomy
prevalence in the U.S. population, capturing self-reported hysterectomy, which encompasses
both in- and outpatient procedures.

Few recent studies have evaluated predictors of hysterectomy prevalence in a

nationally representative population. Our multivariable analysis revealed several significant
associations with hysterectomy prevalence, including age, current smoking, geographic
region, BMI, race and/or ethnicity, and insurance status. In line with earlier studies?33:35,
women living in the Southern U.S. were more likely to undergo hysterectomy compared
to women living in other regions, whereas women living in the Northeast were least

likely. Importantly, these regional differences persisted even after accounting for potential
explanatory factors such as race and ethnicity, income, and education. It is not clear why
the prevalence of hysterectomy varies widely by region. Some studies have suggested that
non-clinical factors such as the regional cultural values, patient-physician relationship, and
provider-preference may influence regional variability2-8:33.38.39,

Consistent with our unadjusted age-stratified analysis, which revealed higher prevalence

in non-Hispanic Black women, results from our fully adjusted model suggest that the

odds of hysterectomy are 10% higher in non-Hispanic Black women compared to White
women. In analyses stratified by insurance status, the effect of non-Hispanic Black race
was only significant among those who were insured; however, the lack of significance
among underinsured individuals could be due to lack of power (i.e., much fewer individuals
in the uninsured strata). Some studies have shown stronger associations between Black
race and hysterectomy; our findings may be different from those of previous studies due

to differences in study period, analytic approach, study populations (e.g., age range of
participants, region) and availability of covariate datal#3. For example, a study restricted
to women under 45 years of age reported much stronger positive associations of Black
race with hysterectomy (OR of 3.7; unweighted) compared to White women.14. It has been
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suggested that non-Hispanic Black women may undergo hysterectomy at younger ages than
non-Hispanic White women?!, which may emphasize racial and/or ethnic differences in
studies of younger populations.

Hispanic women were consistently less likely to have hysterectomy than non-Hispanic
White women in all analyses. There is limited literature regarding hysterectomy prevalence
and predictors among Hispanic women, and much of it is conflicting. Our findings

of decreased odds of hysterectomy in Hispanic women align with some studies’
findings192244 but not all18. It has been suggested that level of acculturation, the primary
language spoken, and other cultural and psychosocial factors may contribute to lower
hysterectomy prevalence among Hispanic women18:39.45.46 Ag the Hispanic population
continues to grow in the U.S., future studies will be important to clarify these differences.

Clinical Implications

Hysterectomy is the most common non-obstetric surgical procedure performed on women
in the U.S.; however, the extent to which clinical practice has changed over time is
unclear since the majority of information regarding hysterectomy prevalence comes from
studies conducted within inpatient settings. Our findings regarding the regional variation
of hysterectomy prevalence even after controlling for patient characteristics suggests that
perhaps other provider, institutional, or geographic factors may be influencing these
associations. More research is needed to better understand how geographic differences,
patient-provider relationships, and provider-preferences affect the clinical practice of this
procedure within different settings.

Research Implications

Accounting for hysterectomy prevalence is important when estimating gynecologic cancer
rates, particularly when reporting trends over time and making comparisons across race
and/or ethnicity and by U.S. regions?4:29, Hysterectomy prevalence estimates are also crucial
for the development of risk prediction models for gynecologic cancers2®. We observed that
some risk factors for cervical and endometrial cancer, such as obesity, are also associated
with hysterectomy. Obesity is also a known risk factor for uterine fibroids and for other non-
malignant uterine diseases®47-4%. Our data suggest that women undergoing hysterectomy
are more likely to have obesity, and thus would have had an elevated risk of endometrial

and cervical cancer had they not had a hysterectomy. This has important implications

for the estimation of population-based hysterectomy-corrected gynecologic cancer rates,
which involves correcting the population so that women with hysterectomy are removed
from the population at-risk (i.e., the denominator). For example, if hysterectomy prevalence
declines over time or within certain groups, it may lead to apparent increases in endometrial
and/or cervical cancer incidence, as more women would remain in the population at-risk.
Results from our study provide an important reference for investigators conducting such
epidemiologic studies, as there are no publicly available resources for accessing these data,
and accurate estimation requires computationally intensive methods.
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Strengths and Limitations

Major strengths of our study include a large, nationally representative sample of women
and use of multiple imputation methods to account for missing data. Additionally,

while BRFSS does not collect data on surgical methods or settings, it is likely that
self-reported hysterectomy status encompasses a more complete picture of hysterectomy
prevalence compared to those limited to specific settings or surgical routes. However,

some limitations of our analysis should be considered. First, the median response rate of
BRFSS is approximately 47% (ranging, 31%-65%, 2006-2016)30. Second, hysterectomy
prevalence was obtained via self-report; however, the validity of self-reported data is

high, with 99% accuracy compared to ultrasound-confirmed hysterectomy4. Third, the
BRFSS does not collect clinical indication for hysterectomy and healthcare system-level
factors that could account for differences observed by race and ethnicity and geographic
region. BRFSS additionally does not collect data on incident hysterectomy; therefore, this
analysis is focused on risk factors associated with prevalent hysterectomy. Fourth, although
we observed strong regional differences, analyses of multi-state regions may mask other
contributing factors and trends only seen on a smaller scale (e.g., county or census tract
level). Expansion of publicly available county and sub-county data would enable future
studies to elucidate factors that may underlie regional differences. Finally, small, albeit
significant, effect sizes reported in our study should be interpreted with caution and could be
due to unmeasured confounding.

Conclusions

Our study suggests that hysterectomy prevalence in the U.S. has decreased among women
aged 40 years and older from 2006 to 2016, particularly among non-Hispanic Black and
Hispanic women, but that overall prevalence has remained stable in an aging population.
Consistent with previous studies, non-Hispanic Black women were more likely to have a
hysterectomy compared to non-Hispanic White women. The prevalence of hysterectomy
was particularly high in the South, even after accounting for individual-level characteristics.
Associations of gynecologic cancer risk factors with hysterectomy prevalence in our study;,
including obesity, suggest that correction for hysterectomy prevalence may remove women
at high risk for cervical and endometrial cancers from the population at-risk, which could
have important implications for estimates of cancer rates if hysterectomy prevalence changes
over time or when comparing risks across populations that vary widely in hysterectomy
prevalence.
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AJOG at a Glance:
Why was this study conducted?

. Hysterectomy is the most common non-obstetric medical procedure
performed in U.S. women.

. The existing body of research is not nationally representative and does not
reflect recent surgical trends.

. Evaluating nationally representative hysterectomy prevalence trends and
determinants is important for estimating gynecologic cancer rates and
management of uterine conditions.

What were the main findings?

. Between 2010 and 2016 hysterectomy prevalence in the U.S. decreased
among most age and race and/or ethnic strata.

. Age, non-Hispanic Black race, smoking, and living in the South were
associated with increased odds of hysterectomy.

What does this study add to what is already known?

. This study provides more recent nationally representative trends and
predictors of hysterectomy in the U.S.

. This study provides basis for a better understanding of estimating gynecologic
cancer risk among various demographics, as well as accurate adjustment for
hysterectomy when estimating gynecologic cancer rates.
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Figure 1. Hysterectomy Prevalence in the Behavioral Risk Factor Surveillance System (BRFSS),
2006-2016.

Unadjusted prevalence of self-reported hysterectomy with 95% confidence intervals among
U.S. women aged 18 to 80 years in the Behavioral Risk Factor Surveillance System every
two years from 2006 to 2016. Prevalences are shown in percentages.
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a. Hysterectomy Prevalence in the Behavioral Risk Factor
Surveillance System (BRFSS), 2006-2016, by Race/Ethnicity
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Figure 2. Hysterectomy Prevalence in the Behavioral Risk Factor Surveillance System (BRFSS),
2006-2016, by Race/Ethnicity (A), and by Race/Ethnicity and Age Group (years; B).

Unadjusted prevalence of self-reported hysterectomy with 95% confidence intervals among
U.S. women aged 18 to 80 years in the Behavioral Risk Factor Surveillance System every
two years from 2006 to 2016. Prevalences (A) are shown in percentages and are displayed
separately among Non-Hispanic White (green circle), Non-Hispanic Black (orange square),
and Hispanic (purple triangle) women. Prevalences (B) are further stratified by age group,
showing hysterectomy prevalence among Non-Hispanic White women aged <50 years (open
green circle), Non-Hispanic Black women aged <50 years (open orange square), Hispanic
women aged <50 years (open purple triangle), Non-Hispanic white women aged 50+ years
(closed green circle), Non-Hispanic Black women aged 50+ years (closed orange square),
and Hispanic women aged 50+ years (closed purple triangle).
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Hysterectomy Prevalence by Age
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Figure 3. Hysterectomy Prevalence in the Behavioral Risk Factor Surveillance System (BRFSS),
2006 and 2016, by Age (Years) and Race/Ethnicity.

Unadjusted prevalence of self-reported hysterectomy among U.S. women aged 18 to 80
years in the Behavioral Risk Factor Surveillance System in 2006 and 2016. Prevalences are
shown in percentages at 12 age groupings and are displayed separately among Non-Hispanic
White (green circle), Non-Hispanic Black (orange square), and Hispanic (purple triangle)
women.
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Study Population Characteristics in the 2006 and 2016 Behavioral Risk Factor Surveillance System (BRFSS),
weighted percents with 95% ClI

Total

2006 (N=211,659)

Hysterectomy

No Hysterectomy

Total

2016 (N=213,561)

Hysterectomy

No Hysterectomy

Age

Mean
Race

NH White
NH Black
Hispanic

Asian/Pacific
Islander

Other
Missing
BMI (kg/m?)

Underweight
(<18.5)

Normal (18.5-25)
Overweight (25-30)
Obese (>30)
Missing
Smoking Status
Current

Former

Never

Missing
Insurance

Do not have

Have

Missing

Annual Income
<$50,000
>$50,000
Missing
Education

Did not graduate
high

school

Graduated high
school

Attended college or

technical school

47.3 (47.1-47.5)

70.2 (69.7-70.7)
9.8 (9.6-10.1)
13.8 (13.4-14.3)
25(2.2-2.7)

3.0 (2.9-3.2)
0.7 (0.6-0.8)

1.6 (1.5-1.7)

41.6 (41.1-42.0)

27.6 (27.2-28.0)

22.9 (22.5-23.2)
6.4 (6.2-6.7)

17.7 (17.4-18.1)

21.1 (20.7-21.4)

60.9 (60.4-61.3)
0.3 (0.3-0.4)

14.0 (13.5-14.4)
85.7 (85.3-86.1)
0.3 (0.2-0.4)

48.7 (48.2-49.1)
35.9 (35.5-36.4)
15.4 (15.1-15.8)

11.4

(11.1-11.8)
293
(28.9-29.7)
28.0
(27.6-28.4)

61.4 (61.2-61.6)

76.0 (75.1-76.8)
10.3 (9.8-10.8)
8.7 (8.1-9.4)
1.0 (0.8-1.3)

3.3 (3.0-3.6)
0.7 (0.7-0.9)

1.4 (1.2-1.6)

33.4(32.6-34.1)

31.6 (30.8-32.4)

28.0 (27.3-28.7)
5.7 (5.4-6.1)

17.3 (16.6-17.9)

27.5 (26.8-28.2)

54.8 (54.0-55.6)
0.5 (0.4-0.6)

8.4 (7.9-8.9)
91.5 (90.9-92.0)
0.2 (0.1-0.2)

55.1 (54.3-55.9)
26.9 (26.2-27.7)
18.0 (17.3-18.6)

14.7

(14.0-15.4)
35.7
(35.0-36.5)
276
(26.9-28.3)

43.4 (43.2-43.6)

68.6 (68-69.2)
9.7 (9.4-10.0)
15.2 (14.7-15.8)
2.9 (2.6-3.1)

2.9 (2.8-3.1)
0.7 (0.6-0.8)

1.6 (1.5-1.8)

43.9 (43.3-44.9)

26.5 (26.0-27.0)

21.4 (21.0-21.9)
6.6 (6.3-6.9)

17.9 (17.5-18.3)

19.3 (18.9-19.7)

62.6 (62.1-63.1)
0.3 (0.2-0.3)

15.5 (15.0-16.0)
84.2 (83.7-84.6)
0.3 (0.3-0.5)

46.9 (46.3-47.4)
38.4 (37.9-39.0)
14.7 (14.3-15.1)

10.5

(10.1-10.9)
275
(27.0-28.0)
28.1
(27.6-28.6)

485 (48.4-48.7)

62.9 (62.5-63.4)

12.2 (11.8-12.5)

16.0 (15.6-16.4)
49 (4.6-5.2)

2.5 (2.4-2.6)
1.6 (15-1.7)

2.5 (2.3-2.6)

35.0 (34.6-35.5)

27.1(26.7-27.5)

27.4(27.0-27.8)
8.1(7.8-8.3)

14.3 (14.0-14.6)

20.8 (20.4-21.1)

64.4 (64.0-64.8)
0.6 (0.5-0.6)

9.9 (9.6-10.2)
89.6 (89.3-90.0)
0.5 (0.4-0.5)

46.6 (46.1-47)
36.6 (36.1-37)
16.9 (16.5-17.2)

133

(12.9-13.6)
26.7
(26.3-27.1)
32.9
(32.4-33.3)

62.6 (62.4-62.8)

71.7 (70.8-72.6)
12,5 (11.9-13.1)
9.6 (9.0-10.2)
2.2 (1.7-2.8)

2.3 (2.1-2.5)
1.8 (15-2.1)

1.7 (1.5-1.9)

27.7 (26.9-28.4)

29.5 (28.7-30.3)

32.7 (31.9-33.6)
8.4 (8-8.9)

14.7 (14.1-15.3)

28.3 (27.5-29.0)

56.5 (55.6-57.3)
0.6 (0.5-0.7)

5.3 (4.9-5.8)
94.5 (93.9-94.9)
0.2 (0.2-0.3)

51.0 (50.1-51.8)
30.3 (29.5-31.1)
18.7 (18.1-19.4)

15.6

(14.9-16.3)
313
(30.5-32.1)
341
(33.3-35)
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44.7 (44.5-44.9)

60.5 (60-61.1)
12.1 (11.7-12.4)
17.8 (17.3-18.2)

5.6 (5.3-6.0)

2.6 (2.4-2.7)
15(1.4-1.7)

2.7 (2.5-2.9)

37.1(36.6-37.6)

26.4 (25.9-26.9)

25.9 (25.5-26.4)
8.0 (7.7-8.3)

14.1 (13.8-14.5)

18.7 (18.4-19.1)

66.6 (66.1-67.1)
0.6 (0.5-0.7)

11.2 (10.8-11.6)
88.3 (87.9-88.7)
0.5 (0.4-0.6)

45.3 (44.8-45.9)
38.3(37.8-38.8)
16.4 (16.0-16.8)

12.6

(12.2-13.0)
255
(25-25.9)
325
(32.0-33.0)
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2006 (N=211,659)

2016 (N=213,561)

Page 17

Total Hysterectomy  No Hysterectomy Total Hysterectomy  No Hysterectomy
Graduated college or 31.1 21.8 33.7 26.9 18.7 29.2
technical school (30.7-31.6) 21.1-22.5) (33.2-34.3) (26.6-27.3) (18.2-19.3) (28.7-29.6)
Missing 0.2 (0.1-0.2) 0.2 (0.1-0.2) 0.2 (0.1-0.2) 0.3 (0.2-0.3) 0.3 (0.2-0.4) 0.3 (0.2-0.3)
US Region
Northeast 18.8 (185-19.1) 14.1(13.6-14.7)  20.1(19.7-205)  17.1(16.9-17.4) 12.6 (12.2-13.2)  18.4 (18.0-18.7)
Midwest 22.4(22.0-22.8) 22.0(21.3-22.6) 22.5(22.1-23.0) 23.3(23.0-235) 23.9(23.4-245) 23.1(22.8-23.4)
South 35.9(35.5-36.4) 42.6 (41.8-43.4)  34.1(33.6-34.6) 38.3(37.9-38.7) 44.8(44.0-45.6)  36.5 (36.0-36.9)
West 215(21.0-22.0) 20.2(19.4-21.0) 21.9(21.3-22.4)  19.9(195-20.2) 17.2(16.5-18.0)  20.6 (20.2-21.0)
Territories 1.4 (1.3-1.4) 1.2 (1.1-1.3) 1.4 (1.4-15) 1.4 (1.4-15) 1.4 (1.3-15) 1.5 (1.4-15)

*95% ClI: 95% confidence intervals

*Total number (N) corresponds with unweighted, unimputed population counts
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Hysterectomy Prevalence (%) by Age Group and Race in the 2006 and 2016 Behavioral Risk Factor

Surveillance System (BRFSS)

Table 2.

Page 18

2006 (N=220,302)

2016 (N=275,631)

Non Hispanic Non Hispanic Non Hispanic Non Hispanic
Age Total White Black Hispanic  Total White Black Hispanic
18-24 0.7 0.7 1.0 0.6 12 12 15 0.9
25-29 2.1 2.1 2.7 1.8 24 2.5 3.1 1.9
30-34 4.2 43 5.6 3.6 4.1 4.3 52 3.2
35-39 7.5 7.6 9.7 6.4 7.1 7.6 9.1 5.7
40-44 139 13.9 17.5 11.8 13.1 13.7 16.2 10.6
45-49 211 211 259 18.2 18.9 19.7 23.1 15.4
50-54 28.1 28.1 33.8 245 24.7 254 29.3 20.1
55-59 345 34.4 40.7 30.3 29.0 29.7 34.0 23.9
60-64 404 404 46.9 359 34.3 35.1 39.7 28.6
65-69 45.0 45.0 51.7 40.4 40.4 41.0 45.9 34.0
70-74 475 47.4 54.1 42.7 445 452 50.1 38.0
75-80 475 475 54.1 42.8 47.8 48.3 53.2 40.9

*Total number (N) corresponds with unweighted, imputed population counts

Am J Obstet Gynecol. Author manuscript; available in PMC 2023 October 01.
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Multivariable-Adjusted Associations with Hysterectomy Prevalence in the Behavioral Risk Factor Surveillance

System (BRFSS)

Year

Age Group
Race

NH White

NH Black
Hispanic
Asian/Pacific Islander
Other

BMI (kg/m?)
Smoking Status
Current

Former

Never
Insurance

Do Not Have
Have

Income
<$50,000
>$50,000

Education

Did not graduate high school

Graduated high school

Attended college or technical school

Graduated college or technical school

US Region
Northeast
Midwest
South
West

Territories

Total OR (95% CI)
0.98 (0.98-0.98)
1.40 (1.39-1.40)

1.00
1.10 (1.07-1.13)
0.73 (0.7-0.76)
0.56 (0.5-0.62)
1.07 (1.02-1.12)
1.26 (1.25-1.27)

1.38 (1.35-1.41)
1.06 (1.04-1.08)
1.00

1.00
1.26 (1.22-1.3)

1.00
1.00 (0.98-1.02)

1.00
0.99 (0.96-1.02)
0.96 (0.93-0.99)
0.66 (0.64-0.69)

0.67 (0.65-0.69)
1.00

1.36 (1.34-1.39)

1.06 (1.03-1.08)

1.27 (1.2-1.35)

Uninsured OR (95% CI)

0.97 (0.96-0.98)
1.50 (1.48-1.52)

1.00
1.03 (0.95-1.12)
0.66 (0.6-0.73)
0.56 (0.37-0.83)
1.07 (0.92-1.24)
1.21 (1.17-1.25)

1.41 (1.31-1.51)
1.17 (1.08-1.28)
1.00

1.00
0.92 (0.84-1.01)

1.00
1.00 (0.92-1.1)
1.02 (0.93-1.12)
0.74 (0.66-0.84)

0.65 (0.58-0.73)
1.00

1.25 (1.16-1.35)

0.96 (0.87-1.06)

0.98 (0.73-1.32)

Insured OR (95% CI)
0.98 (0.98-0.98)
1.39 (1.38-1.39)

1.00
1.1 (1.07-1.14)
0.75 (0.72-0.78)
0.56 (0.5-0.62)
1.06 (1.01-1.11)
1.26 (1.25-1.27)

1.37 (1.34-1.4)
1.06 (1.04-1.08)
1.00

1.00
1.00 (0.98-1.02)

1.00
0.98 (0.95-1.01)
0.95 (0.91-0.98)
0.65 (0.63-0.68)

0.67 (0.65-0.69)
1.00

1.37 (1.35-1.4)

1.06 (1.04-1.09)

1.25 (1.17-1.33)

*OR (95% CI): odds ratio (95% confidence interval)

*Adjusted for all covariates shown
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