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Abstract

Surgical sterilization is a relatively permanent form of contraception that has been 

disproportionately used by Black, Hispanic, and Native American women in the United States in 

the past. We use a nationally representative sample of 4,609 women ages 25 to 45 to determine 

whether sterilization continues to be more common and consequential by race for reproductive-

age women. Results indicate that Native American and Black women are more likely to be 

sterilized than non-Hispanic White women, and Hispanic and Native American women are more 

likely than non-Hispanic White women to report that their sterilization surgeries prevent them 

from conceiving children they want. Reasons for sterilization differ significantly by race. These 

findings suggest that stratified reproduction has not ended in the United States and that the 

patterns and consequences of sterilization continue to vary by race.
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1. Introduction

The second most common form of contraception in the United States is surgical sterilization. 

Not all sterilizations, however, are performed for contraceptive reasons. Sterility, the 

inability to have (additional) children, is frequently the consequence of treating a health 

condition that might make pregnancy or childbearing difficult or impossible. An estimated 

10.3 million American women are sterilized in the U.S. (Chandra et al. 2005). From the 

mid-1960s through the mid-1980s, sterilization changed from being an unpopular method of 

contraception to being the favored method for over 40% of contracepting couples (Bumpass 

1987).

Yet sterilization rates vary by race, with Black and Native American women twice as likely 

as White women to have undergone tubal sterilization (Volscho 2010). The differential rates 

are particularly surprising given that women who identify as belonging to a marginalized 

racial/ethnic group are less likely to have health insurance, receive reproductive health care, 

or be satisfied with the quality of their health care (Ebrahim et al. 2009). The over-

representation of women from racial/ethnic minority groups among women who are 

sterilized raises the possibility of “stratified reproduction” (Colen 1990; Ginsburg and Rapp 

1991). Stratified reproduction describes how reproduction is structured across social and 

cultural boundaries in ways that provide some women more ability to realize their 

reproductive goals than other women. In an attempt to understand disproportionate racial 

sterilization patterns, Shapiro and colleagues (1983) outlined several competing theories that 

we draw from in this study. This stratification could be the result of medical bias or social 

pressure to limit fertility. It could also be the result of socioeconomic factors that prevent 

women from being able to afford as many children as they would like to have or of health 

disparities related to socioeconomic status (SES) or lifestyle behaviors. On the other hand, 

differential sterilization rates could simply reflect differential childbearing and family 

structure patterns or fertility limitation desires by race. In order to shed light on the racial 

dynamics of sterilization rates, it is essential to try and determine why women undergo 

sterilization surgery and whether the surgery prevents them from having desired children.

In this study, we use data from the National Survey of Fertility Barriers (NSFB), a survey of 

4,787 women that is representative of reproductive age women in the United States. We 

measure patterns of sterilization, reasons for sterilization, and unrealized desires for a 

wanted child due to sterilization by race/ethnicity. The study includes sterilization, regret, 

and race for all surgeries resulting in female sterilization. There are five racial groups with 

sufficient numbers of cases for analyses (e.g., Black, Hispanic, White, Asian, and Native 

American), and we limit the sample to heterosexual women. We include women whose 

partners had a vasectomy because partner situation could explain racial differences in 

sterilization experiences. Because many characteristics associated with fertility differ by 

race/ethnicity, we include socioeconomic status (e.g., education and household income); life 

course (e.g., age, relationship status, employment and education status); fertility history 

(e.g., pregnancy before age 18, history of unplanned pregnancy, number of children, partner 

vasectomy); and values/attitudes (e.g. religiosity, importance of motherhood1, importance of 

career, and importance of leisure) in our analyses. We include additional sterilization 
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characteristics (e.g., type of surgery, time since sterilization, young age at sterilization, and 

reasons for sterilization) in the analysis of sterilization regret.

1.1. Historical and contemporary reproduction

Female sterilization surgery is a technology with the potential to either enhance or reduce 

control over reproduction (Schoen 2005). Sterilization can offer women a sense of 

reproductive control and empowerment if freely chosen, but many women have been 

surgically sterilized as a result of overt or subtle coercion, often at the time of having a child 

(Gutierrez 2008; Lawrence 2000; Lopez 2008; Schoen 2005; Solinger 2005; Stern 2005; 

Torpy 2000). Reproductive politics has always been part and parcel of the process of racial 

formation in the U.S. (Collins 1990; Roberts 1997; Solinger 2005). Negative 

characterizations of sexuality and reproductive behavior of less privileged social groups of 

women continue to be used to justify both the meaning of racial categories and differential 

treatment of less privileged racial groups (Chavez 2004; Hartouni 1994; Roberts 1997; 

Solinger 2005; Szkupinski-Quiroga 2007). There are documented connections between 

sexuality, reproduction, and racial formation among Black Americans (Roberts 1997; 

Collins 2000). Before Emancipation, Black women were exploited economically for their 

labor and ability to produce offspring as slaves, as well as sexually by White men (King 

1988). Collins (2000) posits that negative stereotypes about female slaves’ hypersexuality 

and hyperfertility provided a justification for their sexual exploitation. Black women today 

live with these lingering stereotypes in the form of negative public images that depict Black 

women as sexually promiscuous or aggressive; overly fecund and irresponsibly having too 

many babies; and neglectful, lazy mothers (Collins 2000).

In more recent U.S. history, there is evidence of overt and subtle coercion leading to 

sterilization among Mexican American (Guitierrez 2008), Puerto Rican (Lopez 2008), 

Native American, and Black women (Solinger 2005). From the 1920s through the 1970s, 

scientists and doctors who deemed certain women “unsuitable” to reproduce followed 

eugenic logic and coerced those women to become sterilized, regardless of their desire for 

more children. From the 1950s through the 1970s, these tactics were especially aimed at 

marginalized women, including Black, Native American, Hispanic, immigrant and poor 

women of all racial groups, including White women (Gutierrez 2008; Lawrence 2000; 

Lopez 2008; Schoen 2005; Solinger 2005; Stern 2005; Torpy 2000). Medical personnel and 

government employees who believed individual women and society as a whole would be 

better off restricting reproduction primarily to White women with more economic means 

often pressured or coerced marginalized women into sterilizations (Bell 2009; Roberts 1997; 

Stern 2005; Torpy 2000). In addition, women who were not explicitly coerced into surgical 

sterilization still often felt economic pressure to have fewer children than they wanted, due 

in part to a dearth of policy supports such as paid maternity leave and expensive child care, 

and they often felt they had access to few options other than sterilization for limiting births 

(King and Meyer 1997; Solinger 2005).

1Though we apply attitudes and values of religiosity and importance of motherhood as causally prior to sterilization, the process or 
outcome of sterilization could also shape attitudes and values, particularly the importance of motherhood, and should be examined in 
future studies with longitudinal data.
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In the United States, raising children can be costly. The Health and Human Services’ 

“Poverty Guidelines” suggest that the cost is around $4,000 a year (HHS 2013). One major 

reason that women seek abortions is the concern that they cannot afford to care for a(nother) 

child (Finer et al. 2005)). The common idea that children, particularly single women having 

children when they are young, causes poverty is not supported by evidence (Lichter and 

Crowley 2002). Yet recent proposed and realized policies target women’s fertility as a way 

to address poverty (Cozzarelli et al. 2001). For example, during the 1990s, 35 states 

proposed financial reimbursements for women on welfare who were implanted with a long-

term birth control method, Norplant (Thomas 1998). Currently, 23 states have implemented 

family caps for welfare recipients, which limit or eliminate the incremental cash assistance 

associated with additional family members; supporters have argued (erroneously) that 

family caps incentivize women on welfare to limit their fertility (Wallace 2009). 

Economically disadvantaged women often internalize beliefs about fertility control and 

social problems as well. For example, a study of homeless women in Appalachia showed 

that though they were young and many would have liked more children, the large majority 

did not think that they had any practical alternatives to sterilization (Badagliacco 1999).

1.2. Explanations for racialized sterilization patterns

In an attempt to ascertain whether there are systematic and persistent differences in who is 

sterilized, Shapiro and colleagues (1983) outlined and examined several competing theories 

that might explain historical and contemporary racial differences in sterilization rates. The 

fertility thesis proposes that racially marginalized women have higher rates of sterilization 

because they have more children and at younger ages; thus minority women are less likely to 

desire more children. The altruistic thesis asserts that there are racial differences in 

sterilization rates because there are racial differences in proportions of women who want to 

be sterilized. The racial argument claims that there is reproductive racism; racially 

marginalized women are more likely to be sterilized because they are more likely to be 

pressured or recommended to be sterilized. Finally, the class argument proposes that women 

of lower socioeconomic status—who are also more likely to be racially marginalized—are 

more likely to be sterilized because of reproductive practices and policies aimed at 

preventing women from having children that they cannot support. Whereas the first two 

theories suggest that sterilizations are meeting needs which happen to be greater for racially 

marginalized women, the latter two theories imply stratified reproduction (Shapiro et al. 

1983).

Shapiro and colleagues found strong support for the class theory, but they argued that 

“future conceptual efforts in this area need to develop more elaborate frameworks” 

(1983:1853). Much of the theorizing in the nearly three decades since has focused on 

stratified reproduction and reproductive policies and programs, but empirical studies on 

sterilization differences tend to focus on economic or demographic factors.

We propose to extend Shapiro and colleagues’ (1983) framework with additional correlates 

from more recent sterilization studies (see Figure 1). We bring in a life course perspective 

with the addition of age, union status, and fertility history. We also attempt to tease apart the 

“altruistic” hypothesis to include attitudes and values considerations for why women may 
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prefer (or not prefer) sterilization. Finally, we examine sterilization context as well as 

likelihood and suggest that there are important psychosocial outcomes following 

sterilization that are dependent upon context. We examine the following research questions:

1. Do perceived reasons for sterilization differ by race?

2. Can racial differences in sterilization rates be explained by socioeconomic, life 

course, fertility history, and attitudes/values variables?

3. Do perceptions of sterilization as a barrier to childbearing (regret) differ by race, 

and if so, can racial differences be explained by socioeconomic, fertility/life course, 

attitudes/values, and sterilization history (including reason for sterilization surgery) 

variables?

1.3. Correlates of Surgical Sterilization and Racial/Ethnic Differences

Surgical sterilization is a common form of contraception in the United States, although not 

all sterilizing surgeries are for contraception. The majority of sterilization surgeries for 

women are tubal ligations (69%), followed by hysterectomies (17 %); other surgeries 

comprise 11% of all surgeries resulting in female sterilization (Chandra et al. 2005). Prior 

research has identified a variety of correlates of sterilization surgery. Surgical sterilization is 

more common among those with lower incomes and lower educational levels. Women with 

more children (higher parity) and women who intend no more children are more likely to 

undergo sterilization (Mosher et al. 2004). Married women are somewhat more likely than 

cohabiting women, and considerably more likely than never-married-non-cohabiting 

women, to get sterilized (Mosher et al. 2004). More religious women are less likely to be 

sterilized (Bumpass et al. 2000). Parity at the time of last wanted birth is strongly associated 

with sterilization (Bumpass et al. 2000). Sterilizations are more common for women on 

Medicaid and for women living in rural areas (Bass and Warehime 2009).

Race/ethnicity continues to consistently predict sterilization odds. According to national 

surveys, Black and Native American women are about twice as likely to have had tubal 

sterilization as non-Hispanic Whites (Borrero et al. 2010; Volscho 2010). As our data is 

similarly nationally representative, we expect to find similar racial/ethnic differences in 

sterilization patterns.

Prior research has determined that some of the racial/ethnic differences in sterilization rates 

are explained by socio-demographic characteristics that differ by race/ethnicity. Partner 

vasectomy is one example; non-Hispanic White married men are nearly 3.5 times more 

likely to have vasectomies than married men of other races/ethnicities (Anderson et al., 

2010), which accounts for some of the racial difference in women’s tubal ligation rates. 

However, Black women remain more likely to undergo tubal sterilization than White women 

after controlling for partner vasectomy status (Borrero et al. 2009b). Sterilization rates are 

also higher among older women. Black women, however, continue to be sterilized at much 

younger ages than White women; 31% of never married Black women have been sterilized 

by the age of 30 compared to only 10% of never married White women (Bumpass et al. 

2000).

Shreffler et al. Page 5

Soc Sci Res. Author manuscript; available in PMC 2016 March 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Because many of the characteristics associated with sterilization are also associated with 

race/ethnicity, it is possible that race/ethnicity associations are more indirect, stemming from 

broader social patterns, than being directly due to racial bias. For example, Borrero et al. 

(2010) found that, after controlling for a history of unintended pregnancies, the relationship 

between race and sterilization was no longer significant. Volscho (2010), however, found 

that race differences in sterilization rates persisted when he controlled for social class, 

parity, age, marital status and insurance status. We hope to shed light on these 

inconsistencies by using a large sample with more comprehensive fertility history and value/

attitude measures.

1.4. Reasons for Sterilization and Regret

We expect that women undergo surgical sterilization for a variety of reasons. Many women 

voluntarily undergo sterilization surgeries because they do not want more children and view 

sterilization as a preferred method of contraception. These women often associate 

sterilization with such social outcomes as improvements in marital relationships and more 

enjoyable sex (Miller et al. 1989). Another reason may be counsel by a medical provider 

suggesting sterilization (Badagliacco and Ruiz 2006). Contraceptive options presented by 

medical providers differ by race, and Hispanic women are particularly likely to be counseled 

regarding sterilization (Borrero et al. 2009a; Downing, LaVeist, and Bullock, 2007). When 

women report that they were sterilized for a medical reason, it is often unclear if the 

procedures were really medically necessary or if they were presented as such but were really 

coercion (see e.g. Guitierrez 2008). To our knowledge, racial/ethnic differences in reasons 

for sterilization surgery have not been studied using a national data set.

Because sterilization is a relatively permanent form of contraception, women who use this 

method for contraception may later wish that they could conceive and therefore see 

sterilization as preventing childbearing. Other women may undergo sterilization surgery for 

a medically necessary reason despite desiring more children. Sterilization regret is usually 

assessed by asking people if they desire more children, by asking if they would like to have 

the procedure reversed or by studying women who present themselves for sterilization 

reversal or in-vitro fertilization (IVF). Using the 1982 National Survey of Family Growth 

(NSFG), Henshaw and Singh (1986) found that 26% of couples who had a tubal ligation or 

vasectomy desired more children, and 10% expressed a desire for sterilization reversal. A 

study of women who received surgical sterilizations at fifteen medical centers in nine cities 

found that 14.3% of the women requested information about the possibility of a reversal 

over a fourteen-year period (Schmidt et al. 1999).

Prior research has identified several correlates predicting sterilization regret or desire for 

sterilization reversal. Women who have tubal ligations at younger ages are significantly 

more likely to experience sterilization regret than are older women (Boring et al. 1988: 

Curtis et al. 2006; Kariminia et al. 2002; Marcil-Gratton 1988; Miller et al. 1991, 1993). 

Change in marital status and a concomitant desire to have children with a new partner, 

perceived pressure to have the surgery, and sterilization based on medical necessity are also 

associated with higher odds of regretting sterilization surgery (Boring et al. 1988; Kariminia 

et al. 2002; Miller et al. 1991, 1993). Poor women of all races are more likely to opt for 
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sterilization without fully weighing the long-term personal costs, such as the possibility of 

being unable to conceive a new baby in the event of entering into a new relationship (Young 

1999).

Several studies have examined racial/ethnic differences in sterilization regret or desire for 

reversal. The 1982 NSFG (Henshaw and Singh 1986) revealed that both Black and Hispanic 

women were over-represented among those who wished to have the procedure reversed. A 

study of Puerto Rican women in New York City found that women’s reproductive decisions 

were limited by their lack of knowledge about their reproductive systems and their ability to 

evaluate their physician’s advice (Lopez 2008). Lopez (2008) suggested that the women in 

her sample made a distinction between “tying” and “cutting” fallopian tubes, often believing 

that if their tubes are tied, they will be able to get pregnant again. Language, education, 

options and resources are associated with misunderstandings about the consequences of this 

procedure. Age at sterilization can affect desire for sterilization reversal; Borrero and 

colleagues (2008) found that older Black women are more likely than White women to 

desire reversal. Further, a study of 191 Black and White women who had undergone tubal 

sterilization found that Black women were nearly twice as likely as White women to think 

that sterilization reversal could easily restore fertility (62% vs. 36%) and nearly three times 

as likely to believe that a woman’s sterilization would reverse itself after five years (60% vs. 

23%) (Borrero et al. 2011).

When sterilization is not freely chosen, as is the case for many surgeries due to medical 

problems, it can lead to regret and psychological distress for women and couples. A 

longitudinal study of 1140 premenopausal women who underwent hysterectomy surgery 

revealed that over 10% of the women expressed regret about not being able to have (more) 

children, and these women exhibited higher levels of depression, anxiety, anger, and 

confusion that persisted during the two years that the study followed them after their 

surgeries (Leppert et al. 2007). However, the study did not examine racial/ethnic 

differentials in sterilization regret or psychosocial well-being. We extend knowledge on 

racial/ethnic differences in sterilization regret with our analysis using contemporary national 

data, inclusion of racial and ethnic groups beyond White, Black, and Hispanic, and a 

comprehensive set of correlates, including fertility history and sterilization history 

characteristics.

1.5. Statement of the problem

After we account for economic, life course and fertility history factors, is sterilization still 

more common and more consequential among racially “other” women compared to White 

women in the United States, and do the reasons for sterilization differ between groups? Civil 

rights activists (Solinger 2005), law suits (Guitierrez 2008), changing federal guidelines 

(Solinger 2005), and increased awareness of health disparities (Smedley et al. 2002) should 

have contributed to more consistent medical practices across racial/ethnic subgroups. The 

history of coercive sterilization practices aimed at marginalized women in the United States, 

however, suggests that Black, Hispanic, and Native American women may still be subject to 

subtle pressures to become sterilized. Alternatively, sterilization rates and regrets may differ 

by race for socioeconomic or health reasons, or fertility history. If women constructed as 
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“racially other” experience more pressure to be sterilized or have more reproductive or other 

health-related problems than non-Hispanic White women, then wanting to conceive at some 

point after the sterilization surgery should also be more likely among women in racially 

marginalized groups.

2. The current study: Materials and methods

2.1. Data

Our data come from the National Survey of Fertility Barriers (NSFB), a random digit dialing 

telephone survey of 4,787 women of childbearing ages (25 to 45) and a subset of their 

husbands/partners. Collected in 2005–2006 by the Survey Research Center at the 

Pennsylvania State University and the Bureau for Sociological Research at the University of 

Nebraska at Lincoln, the data are nationally representative, with an oversample of Black and 

Hispanic women and women with fertility problems. Internal review board approval was 

obtained from both institutions. Methodological information can be accessed at: http://

sodapop.pop.psu.edu/codebooks/nsfb/wave1/. The public data files can be accessed at: 

http://sodapop.pop.psu.edu/data-collections/nsfb. Our sample is restricted to 4,609 White, 

Black, Hispanic, Asian, and Native American women who responded to the questions 

regarding surgical sterilizations.

The study was designed to assess social and health factors related to reproductive choices 

and fertility for U.S. women. A “planned missing” design was used during interviews to 

minimize respondent burden. This design was applied to several of the scales that we use in 

this study. Respondents were asked two-thirds of multi-item scales with one third of the 

items omitted randomly by design. Because these items were missing completely at random 

(Allison 2002), they do not bias results. The mean of available items is used in creating final 

scale scores for scales with planned missing items. The response rate was 53.7% (AAPOR 

RR4), which is typical for RDD telephone surveys conducted in the last several years 

(McCarty et al. 2006). Extensive comparisons with Census data indicate the NSFB weighted 

sample is representative of women aged 25–45 in the United States.

Remaining missing data were imputed with ICE in Stata. Ten imputed datasets were created 

and estimates from each dataset were combined using the MIM procedure. The r-square 

values were estimated as the average r-square from the ten datasets. Descriptive analyses are 

weighted to account for the oversamples and differential nonresponse. Weights are not used 

in the logistic regression analyses as the variables used to generate the weights are included 

as independent variables in the models, yielding more efficient estimates than when weights 

are used (Winship and Radbill 1994).

2.2. Concepts and measures

Dependent Variables—Our dichotomous measure of Sterilization comes from the 

question, “Have you ever had a surgery that makes it difficult or impossible to have a 

baby?” where 1=yes and 0=no. This allows for a broader measure of surgical sterilization 

than in much of the literature, which is often restricted to tubal ligation surgeries. There are 

two main reasons for using this broader measure of sterilization. First, many of the coercive 

sterilizations of the past were not tubal ligations but hysterectomies. Second, using a broader 
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definition of sterilization allows us to examine the full range of reasons for sterilizing 

surgeries and to examine whether the reasons for sterilization are associated with later 

wanting a child and therefore perceiving sterilization as a barrier to childbearing. Regret is a 

dichotomous measure (1=yes; 0=no) based on the question, “Did this surgery prevent you 

from having children that you wanted to have?”

Independent and Control Variables—We assessed race using two standard questions 

based on Census wording: “What race or races do you consider yourself to be?” and “Do 

you consider yourself to be either Hispanic or Latino or neither one?” Individuals who 

reported more than one race were classified according to coding rules that gave first priority 

to identification as “Native American,” second priority to identification as “Hispanic,” and 

third priority to identification as “Black.” Based on this coding, we constructed dummy 

variables for Black, Hispanic, Asian, and Native American compared to White, the reference 

category. Those indicating “other” were eliminated from the analysis due to small cell 

counts. We recognize that all race groups contain heterogeneous subgroups, but use these 

larger categories as indicators of gross distinctions, indicating primary patterns of racial 

formation in the U.S.

We included two measures of socioeconomic status. Education is a continuous variable, 

measured in years. Household income is an ordinal variable ranging from 1 (lowest) to 12 

(highest). A number of life course variables were also included. Age is measured in years 

and ranges from 25 to 45. Union status is measured in different ways depending on the 

dependent variable by two dummy variables: Ever married is the indicator variable in the 

sterilization patterns analysis, whereas new relationship is the union variable in the 

sterilization regret analysis. Pregnant younger than 18 is a dichotomous variable indicating 

whether the respondent’s first pregnancy occurred when she was 17 or younger. For each 

pregnancy, respondents were asked if they were “trying to, trying not to, or okay either way” 

about getting pregnant. Ever unplanned pregnancy is a dichotomous variable in which a 

“trying not to” response for any pregnancy is coded as a 1. Parity is measured by four 

indicator variables: No children (the reference category), one child, two children, and three 

or more children. To assess whether a partner’s vasectomy is associated with sterilization 

patterns or regret, a dichotomous variable indicating a “partner vasectomy” is coded as a 1.

Several additional variables related to the experience of the sterilization surgery are included 

as control variables in the sterilization regret analysis. Respondents were also asked for the 

date of sterilization, and Years since sterilization was calculated based on the date given and 

the date of the interview. There was a skip pattern problem and the date of sterilization was 

not asked for a subset of cases who reported that sterilization was not a barrier to having 

more children and were in a union (N = 280). These cases were included in the analysis with 

the date imputed. Young age at sterilization is a dichotomous variable indicating young age 

at sterilization surgery (1 = younger than 30 at the time of the surgery). A measure of the 

type of sterilization based on the question, “What type of surgery was this,” is a 

dichotomous measure where 1= tubal ligation surgery and 0=other type of surgery resulting 

in sterilization.
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Reasons for being sterilized—The survey instrument included the question, “Women 

have these surgeries for a variety of reasons. Why did you have this surgery?” This question 

appeared in the interview schedule if the respondent indicated that she had been surgically 

sterilized. Interviewers had been previously trained to “check all that apply” to a list of 12 

possible reasons, which had been created using prior research or drawn from the National 

Survey of Family Growth (NSFG). The list included reasons such as “I had all that I 

wanted,” “My spouse/partner had all he wanted,” “Financial reasons,” and “Problems with 

my female organs.” In addition, the interviewer could select “Other,” and type in the 

appropriate response(s). Of the 1,191 women who reported reasons for being sterilized, 201 

responses were coded as “other” at the time of the interview and recorded as open-ended 

data. The authors read all of the open-ended responses and created additional categories 

reflecting reasons for being sterilized that were not included in the original set of options, 

resulting in a total of 16 categories (see Table 2).

Because reasons do not straightforwardly map onto “voluntary” and “involuntary,” we did 

not simply dichotomize reasons into these two categories. Situational reasons, health 

reasons, and pressure from others are associated with something less than full 

“voluntariness,” but they may represent varying degrees of “involuntariness.” Medical 

options often involve constrained choices (Bird and Rieker 2008). For example, women who 

are sterilized due to situational reasons may feel like they have more of a “choice” than 

those who see their sterilizations as undesirable but unavoidable because of health reasons. 

Those who feel pressured by others into surgical sterilization may feel more remorse due to 

lack of control (Elson 2008). The various categories were therefore collapsed into a set of 

five more general categories. These categories are similar to those used in the National 

Survey of Family Growth (see Groves et al. 2009), though we include additional categories 

of “situational” and “pressure from others.” The final scheme consists of voluntary 

sterilization (including “had all I wanted” and “all done”) (N=393), situational sterilization 

(including “financial reasons,” “age,” and “relationship issues”) (N=62), health-related 

sterilization (including “problem with female organs,” “probably would not have a healthy 

pregnancy,” “probably would not have a healthy child,” “health problems unrelated to 

reproductive problems,” and “difficult prior pregnancies/deliveries”) (N=514), and pressure 

from others (including “partner had all he wanted,” “doctor recommended sterilization,” and 

“pressure from family members other than spouse/partner” (N=96). Other reason (N=41) 

includes those who reported “Don’t know” and “Refused” as well as 38 women who could 

not be classified into another category due to interviewer data entry error and missing data.

Because women’s perceptions of their sterilization experiences are open to interpretation, 

we consider these “fuzzy” categories that capture respondents’ statements in a general way 

only. We may interpret women’s statements somewhat differently than they intended. For 

example, two doctors could recommend sterilization for health reasons to two women, but 

one woman might report “health reasons” and the other “doctor recommended.” The 

“pressure from others” category is particularly problematic. How do we know whether 

family pressure is more or less influential, for example, than a doctor’s recommendation? 

The degree of coercion involved in some of these reasons is especially hard to assess. 

Doctors may recommend surgery for sound health reasons or they might use their medical 
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influence to coax a woman to make a decision they think is socially desirable. Likewise, 

“health reasons’ could indicate the existence of a valid medical reason for sterilization, but 

doctors could also cite “health reasons’ as a means of influencing a woman to make the 

decision to be sterilized. Further, women in different racial/ethnic groups may interpret the 

same recommendation from a health care provider in different ways due to cultural factors, 

such as communication styles or trust in providers. Finally, even a reason such as “had all I 

wanted” could be less voluntary than it would seem at first glance. If women say that they 

had all the children they wanted, are they speaking in terms of their general desires or of 

limited opportunities and circumstances? Nonetheless, we suspect that the level of coercion 

involved in the “voluntary” category is less than the level of coercion involved in the other 

categories.

Because women could select more than one reason for sterilization, we created a hierarchy 

to generate mutually exclusive and all-encompassing groups. In this coding system (Other 

reason → voluntary → situational → health → pressure from others), “pressure from 

others” was treated as the most inclusive category and “other reason” as the least inclusive, 

residual category. Women who reported sterilization due to others’ pressure were classified 

into the “pressure from others” category, regardless of any other reasons they provided. 

Women who gave a “health-related” reason, but not a “pressure from others” reason were 

classified as “health-related,” and so on.

We also included several measures of values. Religiosity is a 4-item scale made up of the 

following questions: 1) “How often do you attend religious services?” 2) “About how often 

do you pray?” 3) “How close do you feel to God most of the time?” and 4) “In general, how 

much would you say your religious beliefs influence your daily life? Would you say…Very 

much to none.” Because religiosity questions had differences in answer categories, the 

variables were 1) coded so that higher numbers indicate greater religiosity, 2) standardized, 

and 3) added to form a scale. These items form a single factor and have a high reliability (α 

=.78 for the total sample). Because the Catholic religion has specific teachings about birth 

control, we include an indicator of Catholic (=1) versus all other religions (=0). Importance 

of motherhood is a 4-item scale composed of the following items: 1) “Having children is 

important to my feeling complete as a woman;” 2) “I always thought I’d be a parent;” 3) “I 

think my life will be or is more fulfilling with children;” and 4) “It is important for me to 

have children.” Responses ranged from “Strongly Disagree” to “Strongly Agree” and were 

added to form a scale where higher values indicate greater importance of motherhood. The 

Cronbach’s alpha is high (α=.86 for the entire sample). Importance of successful career 

(“How important is being successful in your line of work?” 1 = not at all important to 4 = 

very important) and importance of leisure (“How important is having leisure time to enjoy 

your own interests?” 1 = not at all important to 4 = very important) are included as 

continuous variables.

2.3. Analytic strategy

We compared proportion sterilized, proportion regretting sterilization, and the other 

characteristics in the analyses by race/ethnicity using Tukey’s HSD post hoc test to assess 

significant differences between racial/ethnic groups. To assess the direct and adjusted 
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associations between the race/ethnicity categories and the odds of sterilization or 

sterilization regret, we used binary logistic regression. The analyses of the reasons for 

sterilization and the odds of regret used only the subset of women who were sterilized, 

introducing a risk of selection effects influencing the results. Therefore, we ran analyses 

including Mills’ ratio from a Heckman model to adjust for selection effects. Because the 

central significant effects were consistent across the models, we present the original results. 

The Heckman analyses results are available upon request.

3. Results

3.1. Descriptive Statistics

Table 1 summarizes descriptive statistics by race. The results indicate that surgical 

sterilization rates differ considerably by race. Surgical sterilization is more common among 

Native American (42%) and Black women (36%) compared to White women (30%). 

Surgical sterilization is less likely among Asian women (17%) than all other groups. Among 

women who have been surgically sterilized, more White (32%), Hispanic (41%) and Native 

American women (60%) wanted a child after sterilization compared to Black women (26%). 

Although rates of sterilization are much lower among Asian women, over a third of the 

women who were sterilized now want more children.

Years of education and household income also vary by race. Asian women have the highest 

average educational attainment, followed by White, Black, Native American, and Hispanic 

women. Asian and White women have significantly higher household incomes than Black 

and Native American women. There are also significant differences by race among the life 

course variables. Average age in this sample is higher among White women and lower 

among Hispanic women than women in the other groups. Marriage rates differ considerably 

between the groups: the proportion ever married is much lower among Black women (53%) 

compared to 86% among white women and 82% among Asian women. Hispanic women are 

over-represented among the unemployed and least likely to be working full-time.

Racial differences in fertility history variables are also quite striking. First pregnancies 

before age 18 are less common among Asian (5%) and White (20 %) women than among 

Black (35%), Hispanic (35%), and Native American (36%) women. Ever experiencing an 

unplanned pregnancy also varies considerably by race; a minority of Asian (23%) and White 

(38%) women reported that they were “trying not to” get pregnant for at least one 

pregnancy, whereas a majority of Black (63%), Hispanic (52%), and Native American 

(59%) women have experienced a pregnancy that they were try to avoid. Parity differences 

are also large; for example more Asian (34%) and Native American (24%) women have no 

children, but Hispanic women (10%) are less likely to have no children. White women 

(17%) are significantly more likely than women in other racial/ethnic groups to have a 

partner who has had a vasectomy.

There are also differences in values by race. Black women have the highest religiosity scores 

and Asian and White women the lowest. The majority of Hispanic women (62%) are 

Catholic. Importance of motherhood also varies by race: White, Asian, and Native American 

women have the highest and Black women the lowest importance of motherhood scores. 
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Black, Native American, and Hispanic women are most likely and White women are least 

likely to say that career success is very important. White women are the least likely to say 

that leisure is very important.

Among women who are sterilized, retrospective reports of reasons for sterilization as well as 

contextual factors vary by race/ethnicity, except for having had tubal sterilization, which 

does not differ significantly by race/ethnicity. More Native American women (65%) report 

being under 30 when they were sterilized. Table 2 presents a more detailed view of the 

coded categories created from women’s retrospective reports of reasons why they underwent 

surgical sterilization by race. The bolded numbers in the table provide the total percentage 

for the general five categories and the remaining numbers show the detailed percentages of 

specific statements within each category. The bolded categories sum to more than 100% 

because women could report more than one reason, but in the multivariate analyses they are 

placed in only one category as described above.

The majority of Native American women who had been sterilized reported reproductive and 

other health problems (50%). Approximately one-third of Native American women reported 

being surgically sterilized because they had had all the children they wanted. Among the 

very few Asian women who had been surgically sterilized, the majority reported the reason 

as suggestion or pressure from others, followed by “other reasons”, and no desire for more 

children. Hispanic women were more likely to report financial reasons for their sterilization 

than other groups, but this is still not a common reason (5.5%). No desire for more children 

is the most common specific reason among Hispanic women, although more women 

reported health reasons overall. Black women were the most likely to say that no desire for 

additional children motivated their sterilization, followed by health reasons, particularly 

reproductive health problems. Very few Black women said that financial reasons motivated 

their decision to be surgically sterilized. White women were most likely to be sterilized for 

health reasons, primarily reproductive health reasons, although many also chose sterilization 

because they did not desire more children.

We also examined how type of sterilization surgery was associated with race/ethnicity. The 

vast majority of sterilization surgeries that were not tubal ligation (e.g., hysterectomy, 

ovaries removed or other type of surgery) were due to health reasons for women in all racial/

ethnic groups. Reasons for tubal ligation surgery differed by race/ethnicity, however (see 

Figure 2). Among women who had tubal ligations, white and black women were more likely 

to attribute their surgeries to voluntary reasons. A greater percentage of Hispanic women 

with tubal ligations reported situational reasons for their surgeries. A particularly high 

percentage of Asian women with tubal ligation surgeries reported pressure or suggestions 

from others, but the overall low number of Asian women with tubal ligation surgeries does 

not allow us to presume conclusions from these findings.

3.2. Is race associated with the odds of sterilization?

Table 3 presents the binary logistic regression analysis of the odds of sterilization. Model 1 

displays coefficients for race categories before control variables are entered. Compared to 

White women, Black (exp(B) = 1.52; p<.001) and Native American women (exp(B) = 2.43; 

p<.01) have higher odds and Asian women have lower odds (exp(B)=.49; p<.001) of 
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surgical sterilization. There is no difference between Hispanic and White women in this 

baseline model. This model accounts for only a very small proportion of the variation in 

sterilization rates (Pseudo R2 =.01; BIC=5562.9). Adding education and income does not 

make the race coefficients non-significant, but it does alter them. For example, in Model 1 

the coefficient for Hispanic was positive and non-significant, but in Model 2 it is negative 

and significant (exp(B) =.73; p<.001), indicating that Hispanic women are less likely to have 

surgical sterilization after controlling for socioeconomic status. Controlling for education 

and income, Asian women no longer have a statistically significant likelihood of sterilization 

surgery than White women. The coefficients for the other groups are in the same direction 

and still statistically significant, but are now weaker, suggesting that some of the effect is 

mediated by socioeconomic status. Women with more education (exp(B) =.85; p<.001) and 

greater household income (exp(B) = .95; p<.01) have significantly lower odds of 

sterilization. Model 2 still accounts for only a small proportion of the variance (Pseudo R2 =.

05; BIC=5359.1).

Model 3 shows the coefficients for the race/ethnicity groups after adding adjustments for life 

course, fertility history, and values measures. This model accounts for a larger proportion of 

the variation in sterilization (Pseudo R2 =.17), and the lower Bayesian information criterion 

(BIC) of 4884.9 suggests a better model fit. For all groups, there are only minor changes in 

the odds ratios in this model, but the coefficient for Black women is no longer statistically 

significant. This suggests that most of the higher odds of sterilization for Black women 

stems from indirect associations through differential life course timing and patterns -- 

particularly regarding fertility and employment -- as well as differences in values that are 

associated with sterilization. For the remaining groups, the persistence of an association for 

Native American and Hispanic women suggests that “race/ethnicity” captures social 

processes that contribute to racialized reproductive practices. Education and income 

continue to have a negative association with the odds of sterilization (exp(B)=.91; p<.001 

and exp(B)=.95; p<.01, respectively).

Most of the life course and fertility history variables are associated with the odds of 

sterilization. Each additional year of age is associated with a 10% increase in the odds of 

sterilization (exp(B)=1.10; p<.001). Women with part-time (exp(B)=.60; p<.001) and full-

time employment are less likely to be sterilized than unemployed women (exp(B)=.81; p<.

05). Women who were pregnant when they were younger than 18 (exp(B)=1.37; p<.001) 

and women who have ever had an unplanned pregnancy (exp(B)=1.32; p<.01) are more 

likely to be sterilized. Women with two children (exp(B)=2.91; p<.001) and women with 3 

or more children (exp(B)=3.46; p<.001) are considerably more likely than women without 

children to be surgically sterilized. Women who have a current partner who has had a 

vasectomy are significantly less likely to be sterilized (exp(B)=.29; p<.001).

Only two values indicators are associated with the odds of sterilization. Women who are 

Catholic have lower odds of sterilization compared to women in other religious 

denominations (exp(B) =.68; p<.001), and women who place a high value on career success 

have higher odds of sterilization (exp(B) = 1.10; p<.05). Model 3, therefore, shows that both 

social class and race are associated with the odds of sterilization. These results suggest that 
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some, but not all, of the apparent race associations reflect social class differences related to 

timing of childbearing and marital status differences between groups.

3.3. Is race associated with the odds of perceiving sterilization as a barrier to conceiving a 
child?

In Table 4, we show the binary logistic regression analysis of the association between 

sterilization regret measured by a desire to have children among women who have been 

sterilized (N = 1,191). Variables are added in the same sequence used in the analysis of the 

odds of sterilization. Contrary to expectations, Black women do not report that sterilization 

prevented them from having desired children more often than White women – the odds are 

lower but not significantly different once life course, fertility history, and values are added 

into the analysis in Model 3. Hispanic and Native American women, however, do have 

significantly higher odds of viewing sterilization as a barrier to having desired children, and 

these associations are not mediated by any of the variables included in the analyses. As 

Model 4 indicates, the odds of perceiving sterilization as blocking the realization of 

childbearing desires are almost double for Hispanic (exp(B) = 1.74; p<.01) and Native 

American women (exp(B)=2.43; p<.05) compared to White women. Education and income 

are not associated with perceiving sterilization as blocking the realization of childbearing 

desires (regret) in any of the models.

Among the life course measures, being in a new relationship (since sterilization) is 

significant until sterilization is accounted for. Younger age (exp(B) =.95; p<.01) is 

associated with greater regret in the final model, and employment status is not associated 

with sterilization regret. In the full model, parity remains a significant predictor of lower 

regret; having two or more (exp(B) =.30; p<.001), or three or more (exp(B) =.28; p<.001) 

children are associated with lower odds of perceiving sterilization as blocking the realization 

of childbearing desires. Only two measures of values are associated with blocked desire for 

a child in the final model: importance of motherhood is associated with higher odds of 

viewing sterilization as a barrier to having desired children (exp(B)= 1.15; p<.001) and 

importance of leisure with lower odds (exp(B) =.82; p<.05).

Indicators specific to the sterilization surgery are also associated with the odds of women 

perceiving sterilization as a barrier to having desired children. Women whose sterilization 

occurred in the more distant past are significantly more likely (exp(B)=1.06; p<.001) to 

want a child after sterilization than women whose sterilization was more recent. Women 

who had a tubal ligation have lower odds (exp(B) =.60; p<.01) of an unrealized desire for a 

child than women who had other kinds of sterilizing surgeries. Compared to voluntary 

reasons, women who reported all other reasons are significantly more likely to report 

wanting a child after the surgery. The odds are highest for women who report that they had 

the sterilization because it was suggested by or they felt pressure from others (exp(B)= 3.74; 

p<.001), followed by situational reasons (exp(B) = 3.15; p<.001), other reasons (exp(B) = 

1.90; p<.05), and health-related reasons (exp(B) = 1.66; p<.05). The associations for 

different reasons emerged even controlling for many potentially confounding variables 

(social class, fertility/life course and values indicators).
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4. Discussion and Conclusion

Although not specially designed for our questions, the NSFB proved useful for an analysis 

of racial patterns in sterilization and sterilization regret. Patterns of associations from this 

large, nationally representative sample provide unique insights regarding race, social class 

status and sterilization in the United States. This sample provides information on groups less 

frequently included in studies of race and health (Asian and Native American women), and 

information on reasons for women’s sterilizations and whether their sterilizations prevent 

them from having children that they want to have. We find that race/ethnicity is indeed 

associated with sterilization rates and unrealized desires for children for Hispanic and Native 

American women.

Native American women have the highest odds of sterilization, and the association, unlike 

that for Black women, is not explained by socioeconomic status, life course, fertility history, 

or values indicators. Hispanic women are significantly less likely to be sterilized than White 

women after controlling for socioeconomic status, but among those who are sterilized, 

Hispanic and Native American women are significantly more likely to report that their 

sterilization surgery has prevented them from having children they want to have. Our results 

suggest that sterilization may be perceived as especially problematic for Hispanic and 

Native American women. For Black women, it may not be perceived as being as 

problematic, as they have lower odds of perceiving sterilization as a barrier to having 

desired children than White women. Though Asian women have the lowest sterilization rate 

overall, they are more likely to report pressure to be sterilized than women in any other 

racial/ethnic category. These results, therefore, do not support any one theory from Shapiro 

et al. (1983)’s framework as the explanation for racial differences in sterilization patterns, 

but instead highlight the importance of a variety of contextual influences, including race, 

social class, life course, fertility history, and attitudes/values. There appears to be some 

support for the fertility and altruism theories to explain Black/White sterilization 

differences; as suggested by the fertility thesis, though Black women are more likely to be 

sterilized, they also are more likely to have had unplanned pregnancies, pregnancies under 

18, and more children. The altruistic thesis, that a higher proportion of women in some 

racial groups may have a greater preference for sterilization, may also be valid as Black 

women are not more likely to report that their sterilizations prevent them from having 

wanted children despite higher sterilization rates. Native American women, on the other 

hand, are more likely to be sterilized–and at younger ages—and to perceive the sterilization 

as preventing them from having wanted children. Social pressure is not a common reason for 

sterilization for women in any of the racial groups, but the reasons proffered by Hispanic 

and Native American women do tend to fall somewhat more toward the less voluntaristic 

end of the continuum of reasons. As socioeconomic status, life course factors, fertility 

history, values, and sterilization factors do not reduce the odds of perceiving sterilization as 

a barrier, our results are at least consistent with the racial theory for Hispanic and Native 

American women.

We hope that the overt coercive sterilization practices of the 1970s and earlier (e.g., 

Gutierrez 2008; Lawrence 2000; Roberts 1997; Schoen 2005; Solinger 2005) have ended, 

but our results suggest the possibility that the higher sterilization rates among some racially 
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marginalized groups may reflect stratified reproduction rather than differential preferences 

regarding contraceptive options or different fertility patterns. Of greatest potential concern is 

differences by race in the percentage of women who were sterilized and then later want a 

child. That Hispanic and Native American women are more likely to want children after 

they are sterilized raises the possibility that their surgeries were premature. Our data cannot 

fully tease out, however, whether these racialized reproduction patterns reveal sterilizations 

that are unwanted but necessary to address health problems, whether they are due to limited 

options related to public funding for more permanent contraceptives, or whether they occur 

because of the intention of the health care provider is to stop reproduction. These are 

important distinctions that must be examined in future research because of the policy/

program implications; the first possibilities suggest that more strategies are needed to 

improve the overall and reproductive health of some racially-marginalized women, 

including expanding contraceptive options that are publicly funded and awareness of the 

options (Borrero et al. 2011), whereas the latter possibility would justify calls for programs 

to ensure that women are not coerced into undergoing sterilization surgeries before they 

have completed their childbearing.

These patterns say little about the individual experiences of women but suggest the need to 

examine race-specific patterns rather than assuming that all non-White women are sterilized 

for the same reasons or face similar unrealized desires for childbearing. Despite having a 

large and representative sample of American women, there are still insufficient numbers of 

cases in our sample to assess important details about specific ethnic groups (e.g. Cuban, 

Mexican, Puerto Rican or South American women, women from specific Native American 

groups, etc.). From a cultural perspective, these differences are likely to matter a great deal, 

but from the perspective of differential treatment by health care professionals, these 

distinctions are less likely to be as meaningful.

Volscho (2010) has argued that racial differentials in sterilization and sterilization regret 

support the assertion that “reproductive racism” is still widespread in the United States. 

Although our research cannot fully uncover the motivations that lie behind racial differences 

in sterilization and sterilization regret, our findings are consistent with the argument that 

some non-White women still experience a lesser degree of reproductive control than non-

Hispanic White women. We were surprised, however, to find that after controlling for 

fertility, life course, and attitudinal factors, Black women do not have significantly higher 

rates of sterilization or unrealized desires for children. Perhaps this finding is linked to 

recent efforts to ensure consistent treatment for all patients -- with a focus on Blacks -- in 

healthcare. For example, recent research indicates that Black women are more likely than 

White women or women of other races/ethnicities to have regular physicians and to view 

them as caring, though it is unclear whether physicians are actually more caring or if Black 

women have lower expectations regarding treatment by their health care providers (Shreffler 

et al. 2009). Because the control variables with the biggest effects involve childbearing 

(pregnant under 18, ever having an unplanned pregnancy, and parity), however, the lack of 

significant differences between White and Black women on the likelihood of sterilization 

and sterilization regret should not be perceived as an indication of similar childbearing 

patterns or similar levels of reproductive control.
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We do not have concrete evidence that coercive practices are taking place among Native 

American or Hispanic women, but certainly higher rates of sterilization surgeries and regret 

are cause for concern. As noted above in the measurement description, to be categorized as 

receiving pressure from others to be sterilized required women to explicitly report pressure. 

Cultural differences in perceptions regarding health care recommendations may partially 

explain the dramatic differences in reasons given for sterilizations between Native 

American, Hispanic, and Asian women. Cultural differences in communication styles may 

be important as well; a qualitative study on recommendations for health care providers when 

working with Native American patients highlighted that providers need to be aware that 

Native Americans tend to ask few direct questions and have been taught to not question 

healers as a sign of respect (Garwick and Auger 2000). Our results suggest that it is 

important to go beyond Black/White comparisons to understand complex patterns of 

reproductive experiences of women in the United States. We argue that a “one-size-fits-all” 

approach to understanding racial differences in sterilization patterns is not appropriate.

We readily acknowledge, however, that our findings -- while consistent with the assertion 

that non-White women still experience subtle forms of reproductive coercion – cannot 

provide conclusive evidence. Such proof would require much more detail about sterilization 

decision-making processes and social contexts. Future qualitative inquiry examining the 

patterns in reasons for sterilization by race/ethnicity identified in this paper can help uncover 

the dynamics underlying these patterns. In addition, future research is needed to examine 

whether differential family structures by racial/ethnic group affect the degree and extent of 

familial or partner pressure. The role of public and familial support should be examined in 

further detail as well; women with few supports for raising children (e.g., no publicly funded 

child care, lack of health care, limited resources to purchase contraceptives, few policies to 

facilitate employment and child rearing, and/or lack of gender equity in child rearing) may 

choose sterilization over having children or using other forms of birth control, even if they 

want more children. Qualitative studies of health care providers who perform sterilization 

surgeries, or with women who are sterilized, could reveal if there are incentives to sterilize 

or if physician attitudes towards different groups of women contribute to disproportionate 

sterilization for some groups. Finally, because our samples of Asian and Native American 

women are small and heterogeneous (i.e., we are unable to discern cultural background or 

nativity), future research on sterilized women in these groups is prudent, particularly 

regarding reasons for sterilization surgeries and the meaning of health care 

recommendations. Better data is required to improve our limited understanding of fertility 

and sterilization processes of Asian and Native American women.

Despite the need for additional research, our study provides important initial information 

that race and social class are associated with rates of sterilization, reasons for undergoing 

sterilization surgeries, and unrealized childbearing desires following sterilization. Racialized 

reproductive patterns reveal important differences among women in terms of their 

reproductive pathways, options and consequences. Though our measures do not directly 

indicate the influence of racially-motivated coercion, bias, and pressure on these racialized 

patterns, the consequences—particularly for Hispanic and Native American women—are 

striking and suggest that continuing efforts in terms of both race and gender sensitive social 

policies and practices are needed to bring an end to racialized and stratified reproduction in 
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the United States. These results provide critically important insights regarding the 

complexity of racialized fertility patterns and reproduction in the United States, and provide 

some support for the theory that implicit attitudes in reproductive health care persist for at 

least some racial/ethnic minority groups in the United States.
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Highlights

• We examine sterilization patterns and regret by race among U.S. women.

• Native American women have the highest odds of sterilization and of regret.

• Sterilization regret is also higher for Hispanic women who are sterilized.

• Reasons for sterilization surgery differ by race and impact odds of regret.
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Figure 1. 
Conceptual Model of Sterilization Odds, Context, and Psychosocial Consequences.

Note: Expanded from Shapiro et al. (1983) framework.
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Figure 2. 
Reasons for Tubal Ligation Surgery by Race/Ethnicity.
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3To determine whether our ordering of reasons for sterilization had an effect on regret, we reverse-ordered our mutually exclusive categories and also ran analyses with our current hierarchy ordering where “suggested/pressured” was the reference category rather than “voluntary.” Changing the ordering did not change the direction of results, though it reduced the significance of the smaller categories. Analyses indicated that women with surgery for health or voluntary reasons were significantly less likely than women with surgery for suggested/pressured reasons to report regret.
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