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ABSTRACT 

TRENDS IN HYSTERECTOMY IN HOSPITAL AND AMBULATORY SETTINGS 

IN KENTUCKY 2017-2020 

Felicia Pugh 

August 10, 2021 

Hysterectomy is the most common treatment for benign uterine conditions 

in the United States. Data suggest that one in nine women will have the 

procedure in their lifetime (1). Previous studies indicate that abdominal 

hysterectomy rates for non-malignancies are declining as alternative methods 

are increasing for decades; however, those trends do not apply for all women in 

the country (2-5). In this cross-sectional study, hysterectomy procedures 

completed between 2017-2020 are described in Kentucky Cabinet for Health and 

Family Services data. Multivariable logistic regression is used to assess the odds 

of abdominal hysterectomy for benign indications in Kentucky. 

Conclusion: Rates of abdominal hysterectomy in Kentucky are declining; 

however, the odds of an abdominal hysterectomy among women diagnosed with 

uterine fibroids are 2.42 times higher (95% CI, 2.01-2.88) among black women 

compared to white women over the study period. Further research is suggested 

to investigate the factors contributing to the disparity of treatment for uterine 

fibroids between black and white women in Kentucky. 
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INTRODUCTION 

The hysterectomy procedure, which is the surgical removal of part or all of 

the uterus, is one of the most common gynecological procedures performed on 

women in the United States for benign uterine conditions (1). Women may be 

prescribed hysterectomy for malignancies and benign conditions like leiomyomas 

(e.g., uterine fibroids), endometriosis, and other reproductive conditions. The 

uterus can be removed through an open abdominal procedure, vaginal incision or 

more through aid of a laparoscope in either inpatient or outpatient settings; the 

type of surgical procedure may affect patient levels of complications and 

recovery time (6). Trends in the usage of invasive approaches are declining, as 

less invasive methods are used more; however, those changes are not evenly 

reflected across subpopulations of women in the United States (3, 7, 8).  

Conditions and indications related to hysterectomy may be categorized 

into sterilizations, neoplastic disease, emergencies, and benign conditions. 

Diagnoses classified as benign include dysfunctional uterine bleeding, prolapse, 

and fibroids (9). Fibroids are one of the most common indications for 

hysterectomy, and black women have a higher prevalence of fibroids and 

experience more severe symptoms compared to non-black women (10, 11). 

While there are non-surgical interventions for benign uterine conditions 

(pharmaceutical regulation of conditions, radiological interventions, and 

ultrasonic procedures) (12-14), hysterectomy is the most common approach to 

treatment of these conditions. Hysterectomies are mainly abdominal (AH), 
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laparoscopic (LH), and vaginal (VH) (15). Laparoscopic and vaginal approaches 

are considered less invasive; therefore, they are preferable to abdominal 

surgeries. In addition, they may be performed in outpatient settings, using 

smaller incisions, with few wound complications, less potential for blood loss, and 

lower mortality (16-18). 

Significance  

The advantages of less invasive procedures for treatment for which partial 

to total removal of the uterus is appropriate would suggest that the trend of 

declining abdominal hysterectomy should be equally represented across all 

groups within a population. However, women of some groups who are 

candidates for a minimally invasive hysterectomy (MIH), are more likely to have 

abdominal hysterectomy than white women. Even when controlling for conditions 

like fibroids, black women have a higher prevalence of AH (2, 5, 19, 20). For 

example, a recent study of hysterectomies performed for benign conditions 

between 2010-2014, indicates that black women were less likely to undergo VH 

as compared to white women (adjusted standardized prevalence ratios 

[aPR]:0.93; 95% CI, 0.90−0.96). The same relationship was observed for LH 

(aPR:0.90; 95% CI, 0.87−0.94) (7).  

This research suggests that non-white women are not equally utilizing less 

invasive hysterectomy methods. In that case, they are at risk of more 

complications related to abdominal hysterectomy and longer recovery periods 

than white women. 
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This work aims to identify gaps in the delivery of uterine interventions 

within the Commonwealth of Kentucky's health systems. This study describes 

procedures performed in inpatient and outpatient settings across facilities in the 

whole of Kentucky, considering individual and hospital characteristics, to 

generate hypotheses relating to the status of uterine interventions in the 

Commonwealth.  
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SPECIFIC AIMS AND HYPOTHESIS 

This research describes trends in hysterectomy procedure usage in 

Kentucky and determines differences between black women and white women in 

the Commonwealth. The specific aims of the study are as follows: 

Specific Aim 1: Describe the rates of abdominal and minimally invasive 

hysterectomy surgical approaches over four years in Kentucky to investigate 

changes in procedure usage.  

Hypothesis 1: The rates of abdominal hysterectomy shall decline from the 

beginning to end of the study (2017-2020) as minimally invasive procedures 

increase. 

Specific Aim 2: Examine the association between race and type of 

hysterectomy (abdominal vs. minimally invasive) using multivariable logistic 

regression, controlling for important confounders. 

Hypothesis 2: Black women will have higher odds of abdominal hysterectomy 

than white women, even after controlling for diagnosis and hospital setting.   
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BACKGROUND 

Hysterectomy Definitions 

Vaginal Hysterectomy (VH) – The oldest and most direct approach to 

uterine surgery is through the vagina. As the name suggests, a medical 

practitioner removes tumors and portions of the uterus through the vagina. 

References to a trans-vaginal entry to surgery are found as early as the 16th 

century, with the first recorded successful removal of the uterus noted in 1813 

(21). This surgical approach often requires removing the cervix to access the 

uterus and may be aided by laparoscopy to visualize the surgical area; however, 

the size and location of a uterine growth may prevent this surgical route (22, 23). 

Nevertheless, this method is the preferred approach to hysterectomy compared 

to an AH as the vaginal approach does not open a woman’s abdomen to expose 

her viscera or leave an external wound to heal in addition to recovery associated 

with her primary ailment. 

Abdominal Hysterectomy (AH) – Laparotomy, or a surgical incision into 

the abdomen, is one of the most common approaches to performing uterine 

procedures. Dr. Ephraim McDowell completed the first planned laparotomy in 

1809 in the United States. Between 1809 and 1817 in Danville, Kentucky, the 

surgeon removed ovaries from three unanesthetized black women through 

incisions into their abdominal cavities. Each had a benign tumor excised while 

blood flow was halted, and then the opening was closed (24). Opening up a 

woman’s abdomen to address reproductive disorders is not the only surgical nor 
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oldest approach to uterine surgery but is the most common. After the open 

(abdominal) approach was adopted in the 1800s, it became the most popular 

method among surgeons; in fact, by 1940, 60-80% of all hysterectomies in North 

America and Britain for benign uterine conditions were performed through 

abdominal entry (25, 26).  

Laparoscopic Hysterectomy (LH) – By the end of the 20th century, less 

invasive techniques than either abdominal or vaginal surgeries were added to the 

methods used to treat uterine disorders. A laparoscope is used to aid in removing 

all or parts of female reproductive organs through an incision in either the 

abdomen or vagina. The first laparoscopic hysterectomy procedures were 

developed in the 1980s (3). Compared with abdominal and vaginal approaches, 

LH requires more time, training, and resources (21). Even considering the more 

significant expense of LH, using a smaller incision and advancing technology is a 

preferred route. A 2016 study tracked an increase in LH procedures from 3.3% in 

2000 to 43% in 2010 (as a percentage of all hysterectomy types –AH, LH, and 

VH-- each year)(3), which demonstrates the adoption of laparoscopy in 

hysterectomy-related surgeries.  

Indications for Hysterectomy  

Leiomyomas, abnormal bleeding, endometriosis, and pelvic prolapse are the 

leading indications for hysterectomy based on a review of Healthcare Cost and 

Utilizations Project (HCUP) data (8). These conditions are defined below: 

• Leiomyomas (uterine fibroids) are common and affect at least 70% 

of all women during their reproductive years. These growths of 
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muscle and connective tissue are typically asymptomatic, but when 

they are symptomatic (about 30% of occurrences), they cause pain, 

anemia, and infertility, among other issues. In addition, because 

fibroids occur during reproductive years, the risk of a hysterectomy 

related to fibroids declines as women approach menopause (27). 

• Abnormal uterine bleeding (UAB) is dysfunctional bleeding of the 

uterus in the absence of infection (9). UAB affects the quality of life 

for women and may occur during reproductive age and post 

menarche (28). The prevalence of UAB ranges from 3% to 35% of 

women (29). 

• Endometriosis is an inflammatory disease in which the inner lining 

of the uterus grows on the outside. The chronic disease, which 

causes pelvic pain and infertility, affects 11% of women between 

the ages of 15 and 44, although it may occur throughout life (30, 

31).  

• Uterine prolapse, displacement of the uterus from its normal 

position, may be severe enough to warrant its removal (9). While 

the prevalence of the conditions is unknown, 14% of women 

enrolled in the Woman’s Health Initiative in the US had the 

condition (32). Older women and those that have experienced 

childbirth are at risk of prolapse (33). 
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Impact of Hysterectomy Surgical Approach 

This study considers that depending on symptom presentation, there is a 

preferred hierarchy to hysterectomy surgical routes; vaginal and laparoscope 

assisted surgeries should be considered before the abdominal approach. 

Abdominal hysterectomy should only be considered when other surgical methods 

have been eliminated or deemed inappropriate for a patient’s diagnosis. An 

intervention review comparing surgical approaches found that vaginal 

hysterectomy is preferable to AH because it offers shorter hospital stays, a 

quicker return to regular activity, and fewer postoperative complications (16). 

Another review recommends that LH be considered over AH even though it has a 

longer operating time because LH offers faster postoperative recovery time, 

shorter hospital stays, lower blood loss, decreased risk of postoperative 

complications, and a quicker return to regular activity (17). Therefore, vaginal and 

laparoscopic approaches are both preferable to abdominal. 

 Surgical approaches are specific to each patient’s symptoms and 

presentations; however, medical advisory boards offer guidelines suggesting that 

abdominal hysterectomy is considered a last resort. For example, a Canadian 

clinical practice guideline recommends that if a vaginal approach is possible, it 

should be provided based on reported lower rates of complications compared to 

other methods (34). Robert L. Barbieri, MD, a gynecological researcher, asks 

physicians to champion vaginal and laparoscopic approaches. To improve 

outcomes for women, he suggests setting a goal for the United States to lower 
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the proportion of AH procedures from 56% of hysterectomies observed in 2010, 

to under 40% (35).  

 

Disparities in Hysterectomy Delivery 

Differences between black and white women 

An administrative brief of inpatient and outpatient data from five states 

(Connecticut, Indiana, Kansas, Ohio, and South Carolina) published in 2016 

recognizes the trend of declining abdominal (typically, inpatient procedures) 

hysterectomy rates. Inpatient stays for hysterectomies decreased by 58% (172.1 

per 100,000 adult women in 2005 to 72.1 per 100,000 adult women in 2013) (5). 

The same brief suggests a disparity in surgical approaches between groups of 

women in the selected states. For example, black women experienced inpatient 

hysterectomy at more that two times the rate for white women in a study (black: 

143.7 per 100,000 compared to white: 58.0 per 100,000) (5).  

There are differences and inequality in the delivery of reproductive health 

care to women in the United States that can be observed by self-identified race. 

This regional study confirms differences by race in hysterectomy surgical routes 

in hospital settings for all indications.  

Differences by race are also evident when examining specific indications 

for hysterectomy. Studies of racial disparity in fibroid treatment found black 

women were more likely to have invasive procedures such as AH than white 

women (36-44). A series of studies investigating interventions within Veteran 

Administration data highlight differences in care comparing white female veterans 

to other races. One study comparing fibroid treatment approaches between 
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female veterans found that black veterans were less likely than white veterans to 

have a minimally invasive laparoscopic procedure than an abdominal 

hysterectomy (RR: 0.52 (95% CI, 0.38–0.72) (37). Similar results were observed 

in two more studies evaluating minimally invasive procedure differences between 

veterans of different races; one found that 61% of black women eligible for 

hysterectomy had abdominal hysterectomy compared to 39% of eligible white 

women, and the other reported that black women had lower odds of any MIH 

compared to abdominal hysterectomy (OR 0.80; 95% CI, 0.65, 0.97) (38, 43). It 

is understood from these studies that black women undergo more invasive 

procedures or those that would require an inpatient setting; these differences can 

result in differences in recovery time, complications, and impact of care in black 

women’s lives. 

Differences by Hospital Characteristics  

The type of hysterectomy a woman receives can be influenced by where 

she resides, and the variety of services offered within her reach. Hospitals 

serving more black women are more likely to conduct abdominal hysterectomies. 

A 2019 study sought to examine factors that contribute to the apparent race 

differences in MIH usage. Two factors they examined were hospital service area 

and volume. To investigate differences in hospital service, the authors 

categorized hospitals in the study area into quintiles of based on proportions of 

service to black patients and compared the usage of AH, VH, and LH by racial 

and ethnic groups. They found that hospitals serving higher proportions of black 
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women used more AH and less MIH across hospital groupings of race and 

ethnicity compared to white women (7).  

Subsequently, the same study considered the volume of hospitals. The 

annual volume of hysterectomy procedures was categorized into low, medium, 

and high. Comparisons between low- and high-volume hospitals were made to 

see if that characteristic indicated differences in the type of hysterectomy 

performed. The researchers found that women of all race/ethnic groups had 

more AH and fewer LH at low-volume hospitals compared to high-volume 

hospitals and that 38% of low-volume facilities performed no LH. (7). 

It may also be prudent to examine if a surgical facility is in an urban or 

rural location. Abdominal hysterectomy is a common procedure; laparoscopic 

and other technology-aided surgery methods may not be equally available across 

the country and may suggest other differences in surgical approaches. For 

example, a 2017 Canadian study examining social and geographic determinants 

in hysterectomy delivery found that while there was slight variation in the delivery 

of MIH by income and education across neighborhoods in the province of 

Ontario, the proportion of MIH was higher in rural areas compared to urban (RR 

1.10 95% CI 1.03-1.19) (45). So, in addition to evaluating race and SEP, a study 

of disparity in hysterectomy delivery should also consider the characteristics of 

the facility in which hysterectomies are delivered.  
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METHODS 

Kentucky Family Services Data Collection 

The datasets used in this thesis were acquired from the Kentucky Cabinet 

for Health and Family Services (CHFS) under agreement from the 

Commonwealth Scholars of Kentucky (46). CHFS has the authority to collect 

hospital discharge information in Kentucky which is reported quarterly through a 

subcontract with the Kentucky Hospital Association. Of 42,036,869 administrative 

records available from 2017-2020, records of black and white women over age 

18 are included in this study (n= 22,524,629). Each record describes an 

encounter in either a Kentucky hospital (inpatient or outpatient) or an ambulatory 

facility (specialized medical technology outpatient provider). Patient encounters 

are assigned unique record identifiers so that individuals within the databases 

cannot be identified; therefore, the Institutional Review Board at the University of 

Louisville has deemed this research exempt under Category 4 of 45 CFR 

46.101(b). 

Outcome Data Collection 

Records of women over the age of 18 with a primary diagnosis code for a 

benign gynecological disorder and a primary procedure code for an applicable 

intervention are included in the study sample. Diagnoses are either described as 

uterine leiomyomas (fibroids) or other benign gynecological conditions. 

Diagnoses are recorded within inpatient and outpatient datasets using the 

International Classifications of Diseases, Tenth Revision, Clinical Modification 
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(ICD-10) (47). Indications for hysterectomy considered in this study are listed in 

Supplemental Table 1.  

Procedures are either described as abdominal hysterectomy or minimally 

invasive hysterectomy. Minimally invasive procedures include vaginal 

hysterectomy as well as any laparoscopy-assisted procedures. Inpatient 

procedures codes are recorded using ICD-10 (47). Outpatient procedure codes 

are recorded using Current Procedural Terminology (CPT) (48). Procedures for 

hysterectomy considered in this study are listed in Supplemental Table 2.  

Exposure Data Collection 

The exposure of interest is race. Self-identified race categories in CHFS 

datasets are American Indian or Alaska Native, Asian, black or African American, 

Native Hawaiian or Pacific Islander, white, and others. Comparisons in this study 

will be between black and white women as other categories each represent less 

than 1% of the collected datasets, and were excluded from this study. Race is 

considered with the exclusion of ethnicity as less than 3% of the population self-

identified as Hispanic, and 0.27% declined to identify ethnicity.  

Patient Variable Data Collection 

Patient-level variables of age and surgery year used in this work are 

defined by the CHFS. Age is recorded in 19 categories, of which four 

representing ages under 18 have been excluded. The remaining 15 age 

categories have been consolidated to 6. Thirty-two payer codes are defined in 5 

categories: commercial insurance, Medicaid, Medicare, self-pay or charity, and 
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missing/other. The four calendar years of procedures considered are from 2017 

through 2020.  

Hospital Variable Data Collection 

Hospital setting information follows the categories found within CHFS data 

sets. The outpatient category describes ambulatory facilities. Hospitals are 

identified by hospital classes: urban prospective payment system (PPS), critical 

access hospital (CAH), or rural payment system (rural PPS). The CAH and urban 

PPS designations are given to hospitals that meet Centers for Medicare and 

Medicaid Services criteria (49). The hospital hysterectomy volume variable is 

derived by summarizing the number of procedures selected into the study by 

facility identification number; volume is then grouped into three categories; 1-50, 

51-200, and >200 procedures. 

Descriptive Statistics 

The analysis of this research was performed using SAS (Version 9.4, SAS 

Institute, Cary, NC). 

The characteristics of the study population were generated by cross-

tabulation in SAS using PROC FREQ for the patient and hospital variables by 

race categories of black and white women. Patient and hospital variables are 

recorded by the total number and percentage of women in each respective 

category. 

Aim 1: To characterize the rates of hysterectomies over four years in 

Kentucky, the total number of AH and MIH was calculated by race categories for 

each study year. Hysterectomy totals by year are then used as the numerator 
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with population by race as the denominator to calculate AH and MIH rates by 

race for each study year. Thus, rates of hysterectomy are expressed as the 

number of procedures per 10,000 women per year. 

Logistic Regression Modeling 

Aim 2: Multivariable logistic regression models were used to calculate 

odds ratios and 95% confidence intervals, examining the association between 

race and type of hysterectomy (abdominal vs. minimally invasive) (15). Patient 

and hospital characteristic variables were first checked for relationships to both 

exposure and outcome through a literature review; of those variables, diagnosis 

and hospital location were found to be associated with both the exposure (race) 

and outcome (hysterectomy type).  

Next, Chi-square tests of independence were used to examine possible 

associations between the variables representing diagnosis and hospital setting, 

with race. Race, diagnosis, and hospital setting were also assessed to account 

for the possibility of multicollinearity using a SAS macro; all condition indexes 

were less than 30. Therefore, all variables can included to create a 

hierarachically well formulated logistic regression model. Finally, variable 

interaction was assessed by including product terms in the multivariable models; 

interactions between race and diagnosis as well as race and hospital setting 

were tested. A significant interaction was indicated between the race and 

diagnosis categories. Therefore, this interaction term and its lower-order terms 

were included in the model. 
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A multivariable logistic regression model with the procedure variable (1= 

abdominal hysterectomy, 0= minimally invasive hysterectomy) as the 

dichotomous outcome of interest was fitted for the exposure of race (1=black, 0= 

white) adjusting for diagnosis (1= uterine leiomyomas, 0= other benign 

gynecological conditions), hospital setting (1= urban pps, 2= CAH or rural pps, 3= 

outpatient) variables and an interaction between diagnosis and race variables. 

Confounding for diagnosis and hospital setting variables was assessed by 

removing covariates from the model one at a time and determining whether the 

parameter estimates for the exposure changed by >10%; if so, the variable was 

deemed a confounder and retained in the model. If removal of a variable did not 

change the estimate by more than 10%, then precision was evaluated to 

determine if the variable should be kept in the model. Precision of each model 

was assessed to confirm that the most parsimonious and precise model included 

race, diagnosis, hospital setting and the interaction between race and diagnosis 

(Figure 1). Results were reported as odds ratios with 95% confidence intervals. 

Figure 1: Final logistic regression model for the effect of race on the outcome of 
abdominal hysterectomy 
 

 
  

Log (odds of abdominal hysterectomy)= β0+ β1* race + β2*diagnosis + β3* setting + β4*race*diagnosis
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RESULTS 

Descriptive Statistics  

Patient and hospital characteristics are summarized in Table 1. Of 

22,524,629 black and white women over 18 admitted into medical facilities 

tracked by the CHFS, 195,296 were eligible for minimally invasive 

hysterectomies between 2017 and 2020. Of the women who make up this study's 

cohort, black women represent 13.19% (n=25,751) of the sample, and white 

women account for 86.81% (n=169,545). Women in the 18-34 years age are the 

largest groups for black and white women (47.88% compared to 42.17%). For 

black women 57.25% (n= 632) of all hysterectomies are performed by abdominal 

route, and minimally invasive procedures are performed in 42.75% (n=472 ) of 

the encounters over the study period. For white women 37.47% (n= 2,279) of all 

procedures were performed by abdominal route and 62.53% (n= 3,804) are 

performed through mininmally invasive manners. Of indications for hysterectomy, 

black women were diagnosed with uterine fibroids over twice as often as white 

women (18.64% versus 7.38%). Over 50% of white women used commercial 

(50.32%) for payment for procedures, whereas less than half of black women 

used it (35.73%). 

Comparing characteristics of hospitals settings, both black and white 

women received hysterectomy procedures in mostly urban inpatient settings 

(Urban PPS); however, black women did so at a higher percentage (75.91%) 

compared to white women (52.46%). Regarding hospital volume, both black and 
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white women were more likely to have their hysterectomies at high volume 

facilities, with the least number of procedures performed at low volume locations.  

Table 1: Characteristics of women eligible for hysterectomy from Kentucky Health and 
Family Services Databases (2017-2020), by race (n = 195,296)* 

*Data are n (%). All % are column percentages. All % are column percentages. 

 Black White 

 (n = 25 751) (n = 169 545) 

Age Groups (Years) 

18-34 12 329 (47.9) 71 489 (42.2) 

35-44 7 349 (28.5) 46 915 (27.7) 

45-54 4 194 (16.3) 32 317 (19.1) 

55-64 1 243 (4.8) 9 288 (5.5) 

65-74 469 (1.8) 6 065 (3.6) 

75-85+ 167 (0.7) 3 471 (2.1) 

Insurance Status (Payer) 

Commercial 9 201 (35.7) 85 323 (50.3) 

Medicaid 13 144 (51.0) 62 596 (36.9) 

Medicare 1 637 (6.4) 14 518 (8.6) 

Self-Care & Charity 1 049 (4.1) 4 240 (2.5) 

Other or Missing 720 (2.8) 2 868 (1.7) 

Surgical Indication 

Fibroid 4 799 (18.6) 12 510 (7.4) 

Other Benign Disorders and Conditions 20 952 (81.4) 157 035 (92.6) 

Surgical  Route 

Abdominal Hysterectomy 632 (57.3) 2 279 (37.5) 

Minimally Invasive Hysterectomy 472 (42.8) 3 804 (62.5) 

Surgery Year 

2017 6 313 (24.5) 43 227 (25.5) 

2018 6 590 (25.6) 43 791 (25.8) 
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2019 6 809 (26.44) 44 280 (26.12) 

2020 6 039 (23.45) 38 247 (22.56) 

Hospital Setting 

Urban Prospective Payment System (PPS) 19 537 (75.91) 88 884 (52.46) 

Critical Access Hospital (CAH) or Rural PPS 3 331 (12.94) 59 724 (35.25) 

Outpatient (OP) 2 870 (11.15) 20 820 (12.29) 

Hospital Hysterectomy  Volume 

1-50 2 282 (10.15) 13 181 (9.15) 

51-200 5 120 (22.77) 48 107 (33.39) 

>200 15 088 (67.09) 82 799 (57.46) 

 

Specific Aim 1 Results 

Specific Aim 1: Describe the rates of abdominal and minimally invasive 

hysterectomy surgical approaches interventions over four years in Kentucky to 

investigate changes in procedure usage.  

The rates of abdominal and minimally invasive hysterectomy surgical 

approaches interventions over four years in Kentucky declined from 2017 to 2020 

for both black and white women (Figure 2). At the beginning of the study period, 

there were 6.51 AH procedures per 10,000 among black women and 2.44 per 

10,000 among white women. The rate of AH decreased for both groups of 

women by 2020 to 3.78/10,000 (black) and 1.58/10,000 (white). The rate of MIH 

also decreased from 2017 to 2020; black women had MIH at a rate of 8.55 per 

10,000 in 2017, but the rate dropped to as low as 2.13/10,000 in 2019 and rose 

to 2.86/10,000 in 2020. The rate of MIH among white women also dropped over 

the study period; from 2017, the rate of 6.12/10,000 fell to 1.91/10,000 in 2020.  
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Figure 2: Abdominal and minimally invasive hysterectomy rates in Kentucky by 
race and year (2017-2020) 

 

Specific Aim 2 Results 

Specific Aim 2: Evaluate the association between race and type of 

hysterectomy (abdominal vs. minimally invasive).  

The odds of abdominal hysterectomy for black and white women vary 

depending on the indication for the invasive approach (Table 2). For benign 

diagnoses such as endometriosis or uterine prolapse, the odds of an abdominal 

approach are roughly the same (OR: 1.03; 95% CI, 0.75-1.25). However, among 

women with an indication of uterine fibroids, the odds of a black woman receiving 

an abdominal hysterectomy was more than two-times that of a white woman for 

the same indication (OR: 2.42; 95% CI, 2.02-2.88). This model adjusts for 

diagnosis and interaction between race and diagnosis as well as hospital 

settings.  
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Table 2: Odds ratios of abdominal hysterectomy comparing black and 
white women with benign gynecological conditions in Kentucky*.  

Odds ratios by diagnosis category OR 95% CI 

Diagnosis = Uterine fibroids 2.42 (2.01-2.88) 

Diagnosis = Other benign uterine conditions 1.03 (0.75-1.25) 

*Adjusted for hospital setting  

 

DISCUSSION 

Hysterectomy Trends in Kentucky 

This research compared abdominal and minimally invasive hysterectomy 

rates over four years using inpatient and outpatient datasets to obtain a 

comprehensive view of surgical routes used to deliver the procedure. The first 

aim was to examine the rates of abdominal hysterectomy from 2017-2020. It was 

anticipated that abdominal hysterectomy rates would drop for all women; and this 

was observed, with a 41.95% drop for black women (from 6.51 to 3.78 per 

10,000) and a 35.32% drop for white women (from 2.44 to 1.58 per 10,000). 

However, it was not hypothesized that rates of minimally invasive hysterectomy 

would also decrease. MIH rates decreased at similar rates of 66.58% (from 8.55 

to 2.86 per 10,000) and 68.78% (from 6.12 to 1.91 per 10,000) for black and 

white women, respectively, with the biggest drop between 2017 and 2018 for 

both races (black: 68.44%, white: 59.40%). There was an uptick of 34.33% for 

MIH for black women from 2019 to 2020, but the overall trend was downward for 

both races.  

The finding regarding decreased rates of MIH in this thesis is contrary to 

similar research of regional administrative data. A statistical brief of the Health 

Cost and Utilization Project (HCUP) describing trends of hysterectomies from 
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2005-2013 found that MIH increased over 400% in outpatient settings, with an 

annual increase of 22.70% (from 31.40 per 100,000 adult women in 2005 to 

161.60 per 100,000 adult women in 2013) during the study period. (5)  

The rates of uterine fibroids declined at similar rates of 14.34% for black 

women (from 30.66 per 10,000 in 2017 to 26.26 per 10,000 in 2020) and 14.95% 

for white women (from 6.27 per 10,000 in 2017 to 5.33 per 10,000 in 2020). For 

other benign conditions there was a less than 10% change in diagnoses for 

either group of women; black women were diagnosed at an increase of 2.35% 

throughout the study, and white women were diagnosed at an increase of 8.00%. 

So, the drop in hysterectomy rates does not appear to be related to a decrease in 

indications for the procedures.  

Figure 3: Benign uterine indication rates in Kentucky by race and year (2017-
2020) 

 

Other treatments for fibroids, which occur at higher rates in the CHFS 

population of women in this study, may account for the changes in hysterectomy 

trends. In a study that examined treatments for fibroids, a cohort of 871 women 
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surveyed about their fibroid treatments, 71% of the respondents chose a type of 

pharmacologic treatment. Thus, fewer than 30% of survey respondents pursued 

a surgical route to address their fibroids (50). Discharge records do not capture 

all non-surgical treatment approaches for fibroids or other benign indications. 

Alternatively, not all fibroids or benign gynecological conditions diagnosed result 

in treatment; women may choose to live with symptoms or delay treatment (50, 

51). Utilization of other therapies for benign conditions may account for the 

changes in hysterectomies over the study period.  

The decline in the use of MIH in Kentucky may be due to the lack of 

availability. HCUP categorizes Kentucky as Division 6 (East South Central) in 

regional analysis (52). As such, in research related to hysterectomy trends 

derived from administrative datasets, Kentucky may be considered a southern 

region. The highest incidence of AH is found in the southern region of the United 

States (63% of all cases), according to a hysterectomy surveillance report 

published in 2014 (53). The same study confirms that vaginal and robot-assisted 

hysterectomy routes (not accessed in this work) are lowest in the Southern 

region of the United States (53). These findings may imply that the resources 

such as trained staff and necessary equipment required for alternative methods 

may not be available throughout the Commonwealth. 

The hypothesis for Aim 2 anticipated that black women will have higher 

odds of abdominal hysterectomy than white women. This statement is partially 

correct when considering diagnosis as an effect modifier in comparing outcomes 

by race; there are different results, depending on the diagnosis. For benign 
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gynecological indications excluding uterine fibroids, the odds of abdominal or 

minimally invasive surgery as a response were roughly the same for both black 

or white women (OR: 1.03; 95% CI, 0.75-1.25). However, for women with a 

diagnosis of uterine fibroids the odds of AH  for black women is over two time 

that of white women (OR: 2.42; 95% CI, 2.01-2.88).  

When considering the diagnosis of uterine fibroids in the delivery of 

abdominal hysterectomy between black and white women, there is a two-fold 

difference in the receipt of AH for black women. The literature review revealed 

that causes of racial disparity in the usage of AH compared to MIH are complex 

and not fully explored. The fact that rates of AH differed comparing black vs. 

white women, even among women who all have the same diagnosis, indicates 

that race is not a biological marker but may represent exposure to discrimination. 

However, there may be residual confounding related to the etiology of fibroids (a 

biological consideration) related to race that could account for some disparity in 

the delivery of hysterectomy types. The prevalence of uterine fibroids is adjusted 

for in this study; however, the presentation and size of the growths for an 

individual level are not assessed. The dimensions of fibroids affect the suitability 

of MIH for an individual (23). A quantitative examination of administrative data 

may be able to detect the effects of discrimination; because healthcare provider 

input regarding clinical presentation of symptoms was not available, this analysis 

was not able to interrogate this important line of research.  
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Strengths and Limitations 

The analysis in this thesis is based on data collected from admission and 

discharge records. Because this work is extracted from administrative records, it 

is subject to information bias due to record-keeping errors and misclassification 

of diagnosis (ICD-10) and procedure codes (CPT, ICD-10). However, the use of 

CHFS data sets is a strength of this work because it includes women seen in 

both inpatient and outpatient settings using multiple payers and allows for 

placement of people and services in urban and rural locations. Research 

referenced in and outside this study often focuses on either inpatient or 

outpatient data or is specific to healthcare systems like the Veteran’s 

Administration; our analysis offers a broad view of the status of hysterectomy in 

Kentucky. However, this report does not include procedures performed in private 

practices that may not report to the Cabinet of Family Services and Health 

collection process. 

This study’s primary aim is to examine black-white differences in 

hysterectomy surgery routes. Still, this research does not control for confounding 

related to the presentation of symptoms such as the size and position of uterine 

fibroids. Nor does this work account for the health status of individuals; obesity, 

for example, may prevent the use of some laparoscopic techniques to intervene 

upon conditions (54). More individual-level data, for example from medical 

records, would be required to control for additional individual-level confounding 

factors. 
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This thesis offers a cross-sectional view of the distribution of abdominal 

and minimally invasive hysterectomy in Kentucky but lacks comparison to a 

similar environment. This research would be improved by comparison to 

neighboring states such as Indiana and Ohio; these states have similar access to 

care, black-white, urban-rural differences by which researchers may establish 

standards of expected usage of approaches. A broader understanding of 

changes in the use of hysterectomy for benign conditions could include 

alternative treatments; radiological, lifestyle, and pharmaceutical methods are not 

considered in this work.  

Suggestions for Further Research  

Work in this thesis suggests important differences in the delivery of 

minimally invasive hysterectomy between the most populous groups in Kentucky. 

Understanding the cause of these differences prompts an essential research 

question: What factors contribute to the difference in hysterectomy procedures in 

Kentucky between black and white women? Addressing this question will require 

different levels of investigation. For example, to answer the question of disparity 

in MIH use, researchers may consider individual factors (e.g., choice, symptoms) 

and access (what facilities perform MIH in Kentucky). Potential research could 

also examine how a woman’s partner, age and parity affect MIH use. 

Researchers may also investigate the use of alternatives to hysterectomy and 

explore the influence healthcare providers have upon a chosen treatments.  

Because answers to the questions above cannot be gleaned from this 

research, a mixed-methods approach to research that evaluates attitudes 
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towards the type of intervention chosen, and one that considers factors 

contributing to health outcomes beyond the scope of an individual woman’s 

control, is suggested.  
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SUMMARY AND CONCLUSION 

The use of minimally invasive hysterectomy approaches benefits women 

experiencing uterine-related health issues through reduced risk of pain, shorter 

hospital visits, and quicker returns to everyday life. It is essential these 

interventions be available equally to all groups of women to improve health status 

in Kentucky. This project acknowledges that individual healthcare decisions are 

made amid complex circumstances. Further exploration is warranted to identify 

the multiple interrelated factors that may inhibit or encourage the use of MIH to 

produce tangible ideas that can support strategies that deliver equitable uterine 

interventions to women in Kentucky. 
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APPENDICES 

Supplemental Table 1: International Classifications of Diseases, Tenth Revision (ICD-10) 
Diagnosis Codes 

Study Classification ICD-10 CM Description

D250 Submucous leiomyoma

D251 Intramural leiomyoma of uterus

D252 Subserous leiomyoma of uterus

D259 Leiomyoma of uterus, unspecified

D269 Benign neoplasm of uterus, part unspecified

N800 Endometriosis of uterus

N803 Endometriosis of pelvic peritoneum

N804 Endometriosis of rectovaginal septum and vagina

N920 Excessive or frequent menstruation

N926 Irregular menstrual cycle

N925  Other specified irregular menstruation

N921 Metrorrhagia

N930 Postcoital bleeding

N938 Other specified abnormal uterine and vaginal bleeding

N939 Abnormal uterine and vaginal bleeding, unspecified

N840 Polyp of corpus uteri

N841 Polyp of cervix uteri

N852 Hypertrophy of uterus

N857 Hematometra

N858 Other specified disorders of uterus, not elsewhere classified

N8500 Endometrial hyperplasia, unspecified

N8501 Simple endometrial hyperplasia without atypia or benign  endometrial hyperplasia 

N8502 Endometrial hyperplasia with atypia

N8502 Endometrial intraepithelial neoplasia [EIN]

D282 Benign neoplasm of fallopian tube and uterine ligaments

D287 Benign neoplasm of other specified sites of female genital organs

N898 Other specified noninflammatory disorders of vagina

N812 Uterine prolapse without mention of vaginal wall prolapse

N813 Uterovaginal prolapse, complete

N814 Uterovaginal prolapse, unspecified

N815 Vaginal enterocele, congenital or acquired

N819 Unspecified genital prolapse

Fibroid

Benign Uterine Conditions
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Supplemental Table 2: Current Procedural Terminology (CPT) and International Classifications of 
Diseases, Tenth Revision (ICD-10) Procedure Codes 

Study Classification Procedure Category  ICD-10 CPT Description

Abdominal 0UT90ZL Resection of Uterus, Supracervical, Open Approach

Abdominal 58150
Total abdominal hysterectomy (corpus and cervix), with or without removal of tube(s), with or without 

removal of ovary(s)

Abdominal 58152
Total abdominal hysterectomy (corpus and cervix), with or without removal of tube(s), with or without 

removal of ovary(s)

Abdominal 58180
Supracervical abdominal hysterectomy (subtotal hysterectomy), with or without removal 

of tube(s), with or without removal of ovary(s)

Abdominal 58200

 Total abdominal hysterectomy, including partial vaginectomy, with para-aortic and pelvic 

lymph node sampling, with or without removal of tube(s), with or without removal of 

ovary(s)

Abdominal 0UT90ZZ Resection of Uterus, Open Approach

Abdominal 0UTC0ZZ Resection of Cervix, Open Approach

Abdominal 0UT40ZZ Resection of Uterine Supporting Structure, Open Approach

Laparoscopic 0UT94ZL Resection of Uterus, Supracervical, Percutaneous Endoscopic Approach

Laparoscopic 0UT94ZZ Resection of Uterus, Percutaneous Endoscopic Approach

Laparoscopic 0UTC4ZZ Resection of Cervix, Percutaneous Endoscopic Approach

Laparoscopic 0UT44ZZ Resection of Uterine Supporting Structure, Percutaneous Endoscopic Approach

Laparoscopic 0UT48ZZ Resection of Uterine Supporting Structure, Via Natural or Artificial Opening Endoscopic

Laparoscopic 0UTC8ZZ Resection of Cervix, Via Natural or Artificial Opening Endoscopic

Laparoscopic 0UT98ZZ Resection of Uterus, Via Natural or Artificial Opening Endoscopic

Laparoscopic 0UT98ZL Resection of Uterus, Supracervical, Via Natural or Artificial Opening Endoscopic

Laparoscopic 58541 Laparoscopy, surgical, supracervical hysterectomy, for uterus 250 g or less

Laparoscopic 58542 Laparoscopy, surgical, supracervical hysterectomy, for uterus 250 g or less

Laparoscopic 58570 Laparoscopy, surgical, with total hysterectomy, for uterus 250 g or less

Laparoscopic 58571 Laparoscopy, surgical, with total hysterectomy, for uterus 250 g or less

Laparoscopic 58543 Laparoscopy, surgical, supracervical hysterectomy, for uterus greater than 250 g

Laparoscopic 58544 Laparoscopy, surgical, supracervical hysterectomy, for uterus greater than 250 g

Laparoscopic 58572 Laparoscopy, surgical, with total hysterectomy, for uterus greater than 250 g

Laparoscopic 58573 Laparoscopy, surgical, with total hysterectomy, for uterus greater than 250 g

Vaginal 0UT9FZZ  Resection of Uterus, Via Natural or Artificial Opening With Percutaneous Endoscopic Assistance

Vaginal 58260 Vaginal hysterectomy, for uterus 250 g or less

Vaginal 58262  Vaginal hysterectomy, for uterus 250 g or less; with removal of tube(s), and/or ovary(s)

Vaginal 58263
Vaginal hysterectomy, for uterus 250 g or less; with removal of tube(s), and/or ovary(s),

with repair of enterocele

Vaginal 58267
Vaginal hysterectomy, for uterus 250 g or less; with colpo-urethrocystopexy (MarshallMarchetti-Krantz 

type, Pereyra type) with or without endoscopic control

Vaginal 58270 Vaginal hysterectomy, for uterus 250 g or less; with repair of enterocele

Vaginal 58275 Vaginal hysterectomy, with total or partial vaginectomy

Vaginal 58280 Vaginal hysterectomy, with total or partial vaginectomy; with repair of enterocele

Vaginal 58550 Laparoscopy, surgical, with vaginal hysterectomy, for uterus 250 g or less

Vaginal 58552 Laparoscopy, surgical, with vaginal hysterectomy, for uterus 250 g or less

Vaginal 58290 Vaginal hysterectomy, for uterus greater than 250 g

Vaginal 58291
Vaginal hysterectomy, for uterus greater than 250 g; with removal of tube(s) and/or

ovary(s)

Vaginal 58292
Vaginal hysterectomy, for uterus greater than 250 g; with removal of tube(s) and/or

ovary(s), with repair of enterocele

Vaginal 58293

Vaginal undefined, deleted 12/31/2020 Vaginal hysterectomy, for uterus greater than 250 g; with colpo-

urethrocystopexy

(Marshall-Marchetti-Krantz type, Pereyra type) with or without endoscopic control

Vaginal 58294 Vaginal hysterectomy, for uterus greater than 250 g; with repair of enterocele

Vaginal 58553 Laparoscopy, surgical, with vaginal hysterectomy, for uterus greater than 250 g;

Vaginal 58554
Laparoscopy, surgical, with vaginal hysterectomy, for uterus greater than 250 g; with 

removal of tube(s) and/or ovary(

Vaginal 0UT47ZZ Resection of Uterine Supporting Structure, Via Natural or Artificial Opening

Vaginal 0UT97ZL Resection of Uterus, Supracervical, Via Natural or Artificial Opening

Vaginal 0UT97ZZ Resection of Uterus, Via Natural or Artificial Opening

Vaginal 0UTC7ZZ Resection of Cervix, Via Natural or Artificial Opening

Minimally Invasive Hysterectomy

Abdominal Hysterectomy
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