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Abstract
Objective—To assess racial differences in attitudes and knowledge about sterilization.

Design—Cross-sectional survey

Setting—Questionnaires were mailed to participants’ home addresses

Patients—193 women aged 18–45 who had undergone tubal sterilization.

Intervention(s)—None

Main Outcome Measure—Attitudes and knowledge about tubal sterilization and awareness of
contraceptive alternatives

Results—We received 193 completed surveys (64% response rate). AA woman were more likely
to have a family member who had undergone tubal sterilization, to report that their mothers
influenced their sterilization decisions, and to report that prior unintended pregnancy and desire to
avoid insertion of a foreign object were very important factors in their decision to choose
sterilization over other methods. Compared to white women, AA women more often thought that
sterilization reversal could easily restore fertility (62 % vs 36%); that a woman’s sterilization
would reverse itself after 5 years (60% vs 23%); and that a man cannot ejaculate after vasectomy
(38% vs 13%). Fewer AA women had ever heard of intrauterine contraception (90% vs 98%).
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Racial differences in knowledge remained statistically significant after adjusting for
socioeconomic confounders.

Conclusions—Misinformation about sterilization and limited awareness of contraceptive
alternatives among AA women may contribute to racial disparities in tubal sterilization rates.

Keywords
Tubal sterilization; disparities; knowledge and attitudes; race/ethnicity

INTRODUCTION
African American (AA) women are significantly more likely to undergo tubal sterilization
than white women.(1–8) The reasons underlying the difference in sterilization rates remain
unclear. While sterilization is a highly-effective method of contraception, many women
regret having been sterilized, and the prevalence of regret is especially high among AA
women.(9–13) Furthermore, there are other long-term, user-independent contraceptive
methods that are as effective as sterilization and are reversible. The higher utilization of
sterilization combined with the higher prevalence of subsequent regret among minority
populations is potentially concerning and calls for a deeper understanding of the factors that
shape sterilization decisions and how these factors may vary by race.

Medical decision making is a complex process that involves patient-, provider-, and system-
level factors. Prior research has suggested that patient preferences may be particularly
important in sterilization decision making.(1,14) Preferences may be shaped by specific
personal and familial experiences as well as more general knowledge and attitudes about a
treatment or procedure and its alternatives.(15–18) Recent qualitative work has suggested
that levels of contraceptive misinformation may be higher among minority women.(14)
Such misinformation may arise from culturally-based health myths and/or unequal access to
health care information, as minorities in the US are disproportionately poor.(15,19)
Accordingly, it is important to understand the underlying attitudes and knowledge that
govern preferences and how these factors vary by race. There are no studies that directly
compare AA and white women on patient-level factors related to contraceptive decision
making. Therefore, the objective of this study was to assess racial differences in attitudes
and knowledge about sterilization and contraceptive alternatives.

MATERIALS AND METHODS
Study population

Three hundred AA and white women between the ages of 18–45 who had undergone tubal
sterilization between 2002 and 2008 were randomly selected from the Magee-Womens
Hospital Research Registry for Women and Infants Health. A self-administered, anonymous
questionnaire and a $2.00 bill were mailed to each potential participant’s home address. Two
subsequent reminder postcards were sent at 2-week intervals to all potential participants.
This study was approved by the University of Pittsburgh Institutional Review Board.

Study questionnaire
The questionnaire was developed using information gathered from a previous focus group
study exploring which factors shape women’s decisions about sterilization as a contraceptive
method.(14) The questionnaire incorporated the major themes that emerged during the
qualitative study and was designed to quantitatively evaluate racial differences with respect
to key patient-level factors related to sterilization decision making. The questionnaire
ascertained information about sociodemographic characteristics, pregnancy and
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contraceptive history, reasons for choosing sterilization, persons who influenced sterilization
decisions, and a series of questions designed to assess women’s knowledge about
sterilization and awareness of alternative contraceptive methods.

Questions assessing reasons for choosing sterilization used a Likert-type scale in which
women were asked to rate the importance of listed reasons as “very important,” “somewhat
important,” “not at all important,” or “does not apply.” Women were also given the
opportunity to list and rate other reasons that were important in their sterilization decision-
making process. Knowledge items were true/false questions, including a “don’t know”
response category to reduce guessing and improve reliability.(20) Knowledge items were
based on comments that arose during the focus group discussions that indicated potential
misinformation as well as an internet search on common myths about sterilization. In
addition, two items were adapted from the Postpartum Tubal Sterilization Knowledge
Questionnaire (PTSK-Q).(21) The PTSK-Q is a valid and reliable instrument for assessing
understanding of postpartum sterilization. A separate group of items asked women whether
or not they had ever heard of each of the following contraceptive methods by type or brand
name: birth control pill, contraceptive patch (Ortho Evra), contraceptive vaginal ring
(NuvaRing), progestin implant (Implanon or Norplant), intra-uterine device (IUD),
contraceptive injection (Depo-Provera), and vasectomy.

Analysis
African American and white women’s responses to survey items were compared using t-
tests for continuous variables and Chi-square tests for categorical variables. When the
assumptions of these parametric tests were violated, the Wilcoxon rank sum and Fisher’s
exact tests were conducted. For the Likert-type question about the relative importance of
factors in sterilization decisions, we dichotomized responses to “very important” versus all
other responses. To compare knowledge between the two groups, we compared percentage
of correct answers for each item and for the total set of knowledge items. For items that
were significant in bivariate analysis, we conducted multivariable logistic regression
analysis to compare responses while controlling for age, education, insurance status, and
marital status at the time of sterilization. Because we were interested in factors that may
have influenced sterilization decisions, we adjusted for women’s sociodemographic
characteristics at the time of the procedure rather than their current characteristics. However,
we conducted secondary analyses for knowledge outcomes in which we adjusted for age,
education, insurance status, and income at the time of survey completion. All analyses were
performed using SAS, version 9.1 and STATA, version 11. Statistical significance was
defined as a p-value of <0.05.

RESULTS
We received a total of 193 completed surveys (64% response rate). By race, the response
rate was 61/115 (53%) for AA women and 130/185 (70%) for white women. Two of the
respondents self-identified as “other” race on the questionnaire and were excluded from all
analyses.

Sociodemographic and reproductive characteristics
Sociodemographic and reproductive characteristics of the study sample are shown by race in
Table 1. Significantly more AA women reported a history of unintended pregnancy,
abortion, and conception while using contraception. Among subjects with prior
contraceptive failure, there were no racial differences in type of contraceptive method being
used at the time of failure. Hormonal contraception (i.e., pill, patch, or vaginal ring) was the
most commonly cited method being used when conception occurred for both AAs and
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whites (67% and 79%, respectively; p=0.30), and condoms were the second leading cause of
contraceptive failures (29% for AAs and 33% for whites, p=0.74).

Attitudes
Women’s reasons for choosing sterilization over other contraceptive methods are shown in
Figure 1. In unadjusted analyses, there were significant racial differences in ratings of
several factors as depicted in the figure. When we adjusted for age, marital status, education,
and insurance status at the time of sterilization, we found most of these racial differences
were no longer statistically significant (Table 2).

The influence of family members in sterilization decision making also appeared to be
different for AA and white women. AAs reported higher numbers of female family members
that had undergone sterilization compared to whites (AA: mean=2.3; median = 2; range = 0–
20; white: mean=1.3; median =1; range 0–8; p=0.003). More AAs reported that their mother
was the most influential person in their decision to undergo sterilization (12% compared to
2% of white women; p=0.013). Conversely, fewer AAs reported that their doctor had played
a significant role in their decision (10% compared to 25% of white women; p=0.029). After
adjusting for socio-economic variables (age, education, marital status, and insurance status),
the association between race and number of family members with tubal sterilization
remained statistically significant (Table 2).

Knowledge
Comparison of responses of the true/false knowledge questions indicated that AA women
had more misinformation about sterilization than white women (Figure 2). When we
adjusted for age, marital status, education, and insurance status at the time of sterilization,
all of the racial differences observed in bivariate analyses except one remained significant
(Table 2). Overall, AA women had a significantly lower mean correct score (65% vs 80%;
p<0.001) in both unadjusted and adjusted analyses. When we adjusted for current
socioeconomic characeteristics (age, education, insurance status, and income), the results
remained similar.

AA and white women were equally likely to have heard of all contraceptive alternatives
except for IUDs, in which case 10% of AA women had never heard of this form of
contraception compared to 2% of white women (p=0.013). This difference in IUD
awareness remained after adjusting for socio-economic characteristics (Table 2). In both
racial groups, progestin implants were the least known and the pill the most commonly
known contraceptive method.

Because several currently available methods were approved by the US Food and Drug
Administration (FDA) in 2001 [i.e., levonorgestrel-containing IUD (Mirena), birth control
patch (Ortho Evra), and vaginal ring (NuvaRing)], we attempted to limit our study sample to
women who had their sterilization procedure after 2002 to avoid any interaction between
year of sterilization and contraceptive knowledge scores. However, 24 women (14 white and
10 AA) reported that they obtained their procedure prior to 2002. It is unclear whether our
administrative database or women’s reports were more accurate in these cases. Therefore,
we conducted secondary analyses for knowledge outcomes in which we excluded these 24
women and found that general trends with regard to racial differences in overall knowledge
scores and awareness of IUDs did not change.

DISCUSSION
In this survey of 191 AA and white women of reproductive age, we found important racial
differences in attitudes and knowledge regarding sterilization that may potentially contribute
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to observed racial differences in sterilization rates. We identified specific patient-level
factors that may steer AA women toward sterilization over other contraceptive methods.
These factors included a higher prevalence of previous unintended pregnancy, higher
numbers of family members who have undergone sterilization coupled with greater family
influence in sterilization decisions, greater preference to avoid a method that required
insertion of a foreign object or that decreased sexual pleasure, greater misinformation about
sterilization, and less awareness of IUDs among AA women compared to white women.

Previous research has indicated that a history of unintended pregnancy, which is experienced
more often by AA women, may mediate the relationship between race and unintended
pregnancy.(22) Our results are consistent with this prior research in that AA women in our
sample, 80% of whom reported an unintended pregnancy, were more likely than white
women to report that this experience motivated them to seek out sterilization. Women who
have experienced an unintended pregnancy may develop a heightened sense of perceived
fertility and/or diminished locus of control and perceive sterilization to be an effective way
to gain control over their fertility. Once we adjusted for sociodemographic confounders, the
racial difference was somewhat attenuated and no longer statistically significant. While the
drop in level of significance may be related to sample size issues, it may also suggest that
factors related to socioeconomic status (SES) play a larger role than race in shaping
women’s responses to unintended pregnancy and whether or not she turns to sterilization
versus considering other highly-effective methods. That is, a woman’s awareness of and
access to contraceptive options other than sterilization and confidence in her ability to obtain
and use such methods (i.e., self-efficacy) may be more related to SES than to race.

Another interesting finding is the racial variation in the role of family in contraceptive
decision making. AA women in our sample reported higher numbers of family members
who had undergone the procedure and also more often reported that their mothers influenced
their decisions. These findings are consistent with our focus group study in which many AA
women explained that they had been familiar with tubal ligations since an early age because
family members had had the procedure, and that it, therefore seemed a natural choice.(14)
This familiarity coupled with direct familial input in contraceptive decision making may
perpetuate higher rates of sterilization among AA women.

Some of the attitudinal factors that may steer AA toward sterilization are not necessarily
concerning or even modifiable (e.g., greater familiarity and family influence and less desire
to have insertion of a foreign object); what is concerning is that such attitudes may be paired
with erroneous contraceptive information. AA women in our sample seemed to have overly
positive perceptions of female sterilization, overly negative perceptions of male sterilization,
and less awareness about other long-acting, highly-effective reversible methods. Ironically,
some of the characteristics that AA women incorrectly attributed to sterilization (high
effectiveness for 5 years with easy return to fertility upon discontinuation/reversal) are
actually more consistent with the characteristics of the IUD. AA women who have
experienced unintended pregnancy, in particular, may be motivated to seek out a highly-
effective method of contraception and because of familiarity with sterilization, belief that the
procedure is 100% effective and easily reversible, and lack of awareness of IUDs, may turn
to sterilization. Although there was no statistically significant racial difference with regard
to percentage of women who believed that sterilization was 100% effective, 45% of women
overall thought this to be the case (54% of AAs and 40% of whites). This is particularly
concerning in light of recent data that sterilization failure rates may be higher than
previously believed, approaching 7.5% over 10 years.(23) Such misunderstandings of the
procedure may help to explain why the prevalence of sterilization regret is so high,
especially among AA women.(9–13) Because sterilization is a provider-dependent method
that requires informed consent, it is critical that providers assess the underlying attitudes and
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knowledge that govern a woman’s preference for sterilization. Given the number and
potential complexity of factors that may shape women’s sterilization decisions, providing
effective counseling may be challenging. As a starting point, Zite et. al have developed a
validated questionnaire to assess patients’ understanding of tubal sterilization in an effort to
help providers tailor pre-sterilization counseling and guide the informed consent process.

Several limitations need to be considered when interpreting our results. First, the
generalizability of these findings may be limited by the fact that participants were recruited
from a single hospital research registry. However, this hospital serves women from a large
catchment area. Second, our survey asked women to recall events surrounding a procedure
that may have occurred several years before and is, therefore, subject to recall bias.
However, we are most interested in racial differences in the factors surrounding sterilization
decisions and have no reason to suspect that recall differs by race. Third, the knowledge
items that we used were created de novo and their psychometric properties were not
formally assessed. Lastly, many of the attitudinal items which demonstrated significant
racial differences in unadjusted analysis were not statistically significant in adjusted
analysis. Given that point estimates remained large, this could suggest issues related to our
sample size as we had only 61 participants in the AA group. Alternatively, the drop in level
of significance could indicate that certain contraceptive attitudes were shaped more by SES
factors (such as access to information and or resources) than cultural factors. Given that
contraceptive attitudes and knowledge are shaped by the surrounding socioeconomic and
cultural environment,(24) and that AAs in the US are disproportionately poor,(19) it may not
be critical to try to tease out the independent effects of these factors when trying to
understand how community attributes may impact psychosocial determinants of
contraceptive behavior. Therefore, we feel that our unadjusted results are informative and
can promote respectful contraceptive care by helping providers be aware of how attitudes
may vary in diverse populations.

In summary, we identified specific patient-level factors that may steer AA women toward
sterilization over other contraceptive methods and contribute to observed racial variation in
sterilization utilization. Greater misinformation about sterilization and less awareness of
contraceptive alternatives among AA women was a particularly concerning finding that
should be addressed. It is important that providers assess women’s understanding of tubal
sterilization including alternative contraceptive options so that all women, regardless of
race/ethnicity, can make informed and satisfactory reproductive decisions.
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Figure 1.
Percentage of women who rated each factor as “very important” in influencing her decision
to choose sterilization over other contraceptive methods.
Grey bars represent white women; striped bars represent African American women TS =
tubal sterilization; IUD = intrauterine device
*p-values < 0.05 in unadjusted analysis
Note: “Other” unique reasons listed by women as very important were: “higher likelihood of
effectiveness”, “husband would not have vasectomy”, “IUD got infected”, “cannot use an
IUD”, “Essure [procedure] did not work”, “tired of taking birth control pills”, and “the
doctor encouraged it”
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Figure 2.
Percentage of women who answered each true/false statement correctly
Grey bars represent white women; striped bars represent African American women
TS = tubal sterilization; STI = sexually transmitted infection
*p-values < 0.05 in unadjusted analysis
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Table 2

Unadjusted and adjusted odds ratios of responses to questions that were significant at the bivariate level

Question (variable) Unadjusted OR (95% CI) Adjusted OR (95% CI)a

Attitudinal questionsb

 Concern about using hormones long term 0.53 (0.28 – 0.99) 0.68 (0.33 – 1.39)

 Prior unwanted pregnancy 2.79 (1.38 – 5.67) 1.94 (0.85 – 4.41)

 Didn’t want foreign object in body (ie. IUD or implant) 2.11 (1.12 – 3.99) 1.95 (0.94 – 4.02)

 Other methods decreased sexual pleasure 3.07 (1.09 – 8.70) 3.98 (1.14 – 13.86)

Family Influence

 Likelihood of family members with TS 2.36 (1.33 – 4.17) 2.39 (1.25 – 4.53)

 Mother most influential person in sterilization decision 5.83 (1.45 – 23.46) 4.34 (0.99 – 18.94)

 Doctor most influential person in sterilization decision 0.35 (0.14 – 0.90) 0.40 (0.14 – 1.10)

Knowledge questionsc

 TS reversal can easily restore fertility 0.34 (0.18 – 0.64) 0.44 (0.22 – 0.91)

 TS will reverse itself after 5 years 0.21 (0.11 – 0.40) 0.30 (0.14 – 0.63)

 A man can still ejaculate after vasectomy 0.25 (0.12 – 0.51) 0.29 (0.12 – 0.68)

 Ovaries and uterus are removed during sterilization 0.086 (0.01 – 0.76) 0.09 (0.008 – 1.03)

Have ever heard of IUDs 0.14 (0.028 – 0.072) 0.11 (0.015 – 0.83)

OR = odd ratio; CI = confidence interval; TS = tubal sterilization

Odds ratios represent responses for African American (AA) women and white women as reference group

a
Adjusted for age, marital status, education level, and insurance status at the time of sterilization

b
OR represents the odds of rating the factor as “very important” in sterilization decisions

c
OR represents the odds of answering true/false item correctly
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