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many analyses of its use focus on married
or ever-married women and, in some
cases, on their partners.3 This strategy en-
ables re s e a rchers to consider vasectomy
and tubal sterilization as competing al-
ternatives, but it misses the experience of
women who do not form unions or who
cohabit instead of marry. This is particu-
larly problematic because as women and
men spend greater proportions of their re-
p roductive years living without a partner
or in a cohabiting relationship, the context
in which decisions about sterilization are
made is changing. For example, steriliza-
tion of one’s current partner does not
guarantee the end of exposure to pre g-
nancy risk; furthermore, the possibility of
new partnerships may increase the value
of maintaining one’s ability to have a
child.4

In this article, we investigate the extent
to which women choose tubal sterilization
in the context of marital or cohabiting
partnerships. We also investigate the 
e ffects of prior marriage and divorc e —
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Sterilization is now the most pre v a l e n t
method of contraception in the Unit-
ed States. Recent analyses of data

f rom Cycle 5 of the National Survey of
Family Growth (NSFG) show that 
approximately 28% of women who prac-
tice contraception have had a tubal ster-
ilization, a proportion that just exceeds the
27% who rely on oral contraceptives.1 A n
additional 11% of women are married to
or living with a man who has had a 
vasectomy.

C o m p a red with other methods, steril-
ization has many positive features. It is vir-
tually 100% effective in preventing preg-
n a n c y, re q u i res a one-time action without
major side effects and does not interfere
with sexual intercourse. The cost of ster-
ilization is much more likely than that of
other methods to be covered by insur-
a n c e .2 The method’s main drawback,
h o w e v e r, is that it precludes the possibil-
ity of having another child.

Although sterilization is an option for
married, cohabiting and single persons,

a proxy for expectations of union stability—
on tubal sterilization. The analyses are
based on union and birth histories fro m
the 1995 NSFG.

We find that many women are unmar-
ried when they obtain a tubal sterilization,
and cohabiting women and married
women with the same characteristics have
similar rates of sterilization. With high
rates of union dissolution and repartner-
ing, increasing proportions of unmarried
or cohabiting women are likely to seek
tubal sterilizations, which will pro b a b l y
i n c rease the gap between rates of tubal
sterilizations and vasectomies. These
changes have implications for the provi-
sion of sterilization services to women and
to men.

Background
Several cross-sectional analyses have
demonstrated that many unmarried
women use tubal sterilization as their con-
traceptive method. For example, data
f rom the 1995 NSFG showed that tubal
sterilization accounts for 49% of contra-
ceptive use among formerly married
women and for 9% of use among never-
married women.5 Both proportions re p-
resent increases from 1982 (from 39% and
4%, respectively), and most of this incre a s e
occurred before 1988. Use of tubal steril-
ization is particularly high among for-
merly married and never-married blacks
who practice contraception (66% and 23%,
respectively).

However, because these analyses refer
to the women’s marital status at the time
of their interview, they do not tell us about
the partnership context in which the de-
cision to be sterilized was made. Former-
ly married women may have been steril-
ized during a previous marriage or when
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Context: Much of what is known about the choice of sterilization as a contraceptive method is
based on data from married women or couples. Because of increasing rates of cohabitation, di-
vorce and repart n e ring, howeve r, the relationship context in which sterilization decisions are
made has changed.

M e t h o d s : The 1995 National Survey of Family Growth includes the complete birth and union
histories of 10,277 white, black and Hispanic women. The distribution of union status and mar-
ital history at the time of tubal sterilization was estimated for these three racial and ethnic gr o u p s
among the 799 women who had had a tubal ligation in 1990–1995 before age 40. Cox propor-
tional hazard regression models were used to estimate the effects of union status and marital
h i s t o ry on the risk of tubal sterilization. The analysis controlled for the wo m a n ’s age, pari t y, ra c e
and ethnicity, education, region, experience of an unwanted birth and calendar period.

R e s u l t s : Among women who obtained a tubal sterilization, most whites (79%) and Hispanics
(66%) were married when they had the operation, compared with only 36% of black women. At
the time of their sterilization, 46% of black women had never been married. Among all women,
regardless of race and ethnicity and net of all controls, the probability of tubal sterilization is
about 25% lower for single, neve r - m a r ried women than for cohabiting or married women. Co-
habitation does not reduce the likelihood in comparison to marriage, however. Higher rates of
tubal sterilization among Hispanic women are accounted for by their higher parity at each age;
differences in parity or marriage by race only partially account for the relatively higher rates of
tubal sterilization among black women.

C o n cl u s i o n s : Because women currently spend greater proportions of their lives outside of mar-
riage or in less-stable cohabiting partnerships than they did in the past, they are increasingly
likely to make the decision to seek sterilization on their own. As a result, the gender gap in con-
traceptive sterilization will likely increase. The possibility of partnership change is an important
consideration in choosing sterilization as a contraceptive method.
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sex. During these periods of abstinence,
the benefits of pregnancy protection of-
fered by highly effective, nonpermanent
contraceptive methods (such as the pill or
injectables) may not outweigh their po-
tential monetary and physical costs.

The experience of being single or being
a single parent may also lead women to
view birth control decisions as their own
re s p o n s i b i l i t y, so tubal sterilization would
be a reasonable choice. On the other hand,
single women may re q u i re pro t e c t i o n
f rom sexually transmitted diseases, as well
as from pre g n a n c y. If these women plan
to use condoms, they may not feel the
need for the additional contraceptive pro-
tection offered by tubal sterilization.

Race and ethnicity may affect all of
these potential effects of union history and
marital status on tubal sterilization; in-
deed, patterns of union formation and sta-
bility vary dramatically by these factors.9
For example, compared with women of
other races, black women have lower rates
of marriage, higher rates of cohabitation,
higher rates of union disruption and high-
er rates of childbearing outside of mar-
riage. For these reasons, black women
may be aware of the lower likelihood that
a relationship will result in marriage, and
hence may be less concerned than other
women about maintaining their ability to
conceive with a potential future husband;
they may also be more accustomed to
making fertility decisions on their own.
Since partners of black women and His-
panic women have particularly low rates
of vasectomy,1 0 these women’s access to
an alternative to tubal sterilization is less-
ened. Among minority groups, there f o re ,
married, cohabiting and single women all
face a more limited choice of methods.

The decision to terminate childbearing
t h rough sterilization is a major turning
point in a woman’s life. Foremost in that
decision is the woman’s life-course posi-
tion—her age and the timing and number
of her previous births. But a decision to be
sterilized has implications for a woman’s
current and possible future partnerships
as well. Understanding the effects of union
status and history on tubal sterilization
and the variations in those effects acro s s
race and ethnicity will enhance our 
understanding of tubal sterilization as a
contraceptive choice.

Data
We use data from Cycle 5 of the NSFG,
which were collected in 1995 from a na-
tionally re p resentative sample of women
aged 15–44. The response rate for this sur-
vey was 79%, which yielded a total sam-

they were single (i.e., not living with a
sexual partner); never-married women
may have been sterilized while they were
cohabiting or single. In this analysis, we
separate periods of nonmarriage into sin-
glehood and cohabitation (further bro k e n
down into never- and formerly married),
and observe union status at the time of
sterilization, rather than at interview.

A woman’s current union status and
past marital history may influence her de-
cision to have a tubal sterilization thro u g h
her desire for a child and the certainty of
those desires; by her consideration of her
p a r t n e r ’s wishes to have a child; and
through the relative costs and benefits of
sterilization versus other methods, once
she is sure she wants no more childre n .
The first two considerations are linked to
union stability and to the possibility of
new partnerships. A new partner may
want a child, and the woman herself may
want to have a child with the new partner
as a symbol of their commitment and life
t o g e t h e r.6 Thus, we expect that single
women would be less likely to choose
tubal sterilization than partnered women,7
and that cohabiting women would be less
likely to choose tubal sterilization than
married women.

S i m i l a r l y, women who have experi-
enced divorce are more likely than those
who are still in a first marriage to take into
account the possibility of separation.
T h e re f o re, divorced women, like cohab-
iting women, may be less likely than
women currently in a first marriage to
choose tubal sterilization. Several studies
have found that the predominant reason
for why women seek a reversal of a tubal
sterilization is because they have divorc e d
and remarried.8

Among women who are sure that they
want no more children with any curre n t
or future partner, the relative benefits and
costs of sterilization may differ by their
union status. The first consideration is
whether vasectomy is an option. The rel-
ative commitment of both partners to the
relationship is likely to be the primary
source of any differences by union status
in the likelihood of vasectomy as an al-
ternative to tubal sterilization. For exam-
ple, the partners of single women are the
least likely, and the husbands of married
women are the most likely, to have a va-
sectomy as an alternative to the woman
having a tubal sterilization.

C o m p a red with married and cohabit-
ing women, single women are more like-
ly to experience periods when they are not
involved in sexual relationships and may
not anticipate opportunities to engage in

ple size of 10,847 women.11 Unlike previ-
ous cycles, Cycle 5 included a complete
union history, including periods of co-
habitation, along with the usual birth his-
tory and information on sterilization (of
the respondent herself and of her curre n t
spouse or partner). We eliminated a small
p roportion of cases (fewer than 2%) due
to missing or conflicting dates given for
marriages, periods of cohabitation, births
and sterilization pro c e d u res. Further, we
limited our first analyses to 10,277 women
who were non-Hispanic white (6,379),
non-Hispanic black (2,387) or Hispanic of
any race (1,511).

Because women rarely choose to have
a tubal sterilization before age 25,1 2 o u r
multivariate analyses were limited to
women who were born between 1950 and
1970 and who were there f o re appro x i-
mately aged 25–44 at the time of their in-
t e r v i e w. This resulted in a final sample of
7,358 women for the multivariate analy-
sis—4,614 white, 1,712 black and 1,032
Hispanic women.

Methods
This article reports the results of several
d i ff e rent analyses. Our first uses life-table
techniques to estimate the proportion of
women who will have had a tubal steril-
ization by the time they reach age 45. The
life-table approach uses information 
on respondents’ ages at tubal sterilization
to estimate age-specific sterilization rates.
Women who did not yet have a tubal ster-
ilization exit the analysis at their age 
at interview. These age-specific tubal ster-
ilization rates, derived from a cro s s -
sectional sample, are then treated as a syn-
thetic cohort to estimate the percentage of
women who will eventually be sterilized
by age 45, assuming these age-specific
rates do not change.

In our second analysis, we estimate the
p e rcentage of women who are using some
form of sterilization as their contraceptive
method, by their union status and marital
history at the time of the interview. We dis-
tinguish among three types of sterilization
p ro c e d u res: tubal sterilization, other fe-
male sterilizing operations (primarily hys-
t e rectomy) and a partner’s vasectomy.

In all of our analyses, we consider tubal
sterilization to be the outcome of intere s t .
The vast majority of tubal sterilizations are
done with some contraceptive intent,
while most hysterectomies are done pri-
marily for medical reasons. Since we are
interested in sterilization as a contracep-
tive choice, we focus on tubal pro c e d u re s .

While our second analysis looks at
union status and marital history at the time
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considerable variability
in the age at which
women begin childbear-
ing and in the number of
c h i l d ren women desire .
Black women underg o
tubal sterilization earli-
er than either Hispanic
or white women, al-
though Hispanic women
subsequently reach the
same levels of steriliza-
tion as black women.
White women are less
likely to be sterilized at
all ages, and do not
achieve the same levels
of sterilization by the
end of their re p ro d u c t i v e
c a reers as either black or
Hispanic women.

These patterns in
tubal sterilization are
linked to racial and eth-
nic diff e rences in ages at
childbearing and in
completed family size.
Black and Hispanic
women begin child-
bearing at earlier ages
than do white women, but Hispanic
women have more children than blacks,
and there f o re reach their completed fam-
ily size at later ages. White women have
a smaller completed family size than oth-
ers, but since they begin childbearing at
later ages, they reach their completed fam-
ily size later in their re p roductive care e r s .1 3

We estimate that more than one-half of mi-
nority women, but only one-third of white
women, will have a tubal sterilization by
age 45 (see Figure 1). Some of this differ-
ence is attributable to the fact that white
women generally want to have childre n
at later ages than do other groups, but
much of it can be explained by the high-
er rates of vasectomy among married
white men relative to other men.14

Union Status and History at Sterilization
As a first step toward linking women’s
marital status and union history to the
likelihood of having had a tubal steriliza-
tion, we consider the proportion of
women who reported at the 1995 inter-
view either that they had had a steriliza-
tion—a tubal ligation or another steriliz-
ing operation, primarily hysterectomy—
or that their current spouse or partner had
had a vasectomy (Table 1, page 38). We
first classify women’s union status at the
time of the interview as married, cohab-
iting or single. The history component is

of the NSFG interview, our third analysis
examines these characteristics at the time
of the sterilization. We selected 799 women
who had had a tubal sterilization between
1990 and 1995 and who were younger than
age 40 at the time of their operation. For
these women, we present the distributions
of union status and marital history at ster-
ilization by race and ethnicity.

Our final analyses use a multivariate 
approach to estimate the effects of union
status and marital history on tubal steril-
ization, net of related characteristics such
as age, parity, race and ethnicity, and other
factors. We use Cox proportional hazard
models in these analyses. This event-
history technique predicts the hazard, or
rate, of tubal sterilization by a woman’s
specific age.

Several determinants of sterilization
change over a woman’s life course. To
p roperly model the sterilization decision
for women, we re q u i re a method that can
incorporate these changes. The Cox model
is one such method. We begin observing
women at age 13, when almost all of them
have no children. The women’s age in-
c reases continuously, while their parity in-
c reases whenever they have a child. In ad-
dition to parity, we allow other
determinants of sterilization to change, in-
cluding union status, marital history, his-
torical period and an indicator of whether
the respondent has had an unwanted
birth. These variables change at the age at
which these events occur in the re s p o n-
dent’s life. We also include education, race
and ethnicity, and region of residence in
the models as covariates that do not
change over time.

We follow respondents from age 13
until they have a tubal sterilization, an-
other type of female surgical sterilization
or until they reach the time of the actual
interview unsterilized. As mentioned
above, we predict rates of tubal steriliza-
tion only. However, we consider women
not to be at risk for a tubal sterilization
after other female sterilizing operations,
so we remove them from our models after
such pro c e d u res (usually hystere c t o m y ) .
We discuss our event-history models in
more detail below.

Results
Life-Table Estimates
While we might have expected the risk of
sterilization to be concentrated in the later
childbearing years, life-table estimates of
the risk of tubal sterilization for each racial
and ethnic group (Figure 1) show that this
is not the case: Tubal sterilization incre a s-
es almost linearly with age because of the

e x p ressed as first and second or later mar-
riage for married women, and as former-
ly married or never-married for single and
cohabiting women. As noted earlier, many
women will have experienced changes in
marital status and history since the time
of their tubal sterilization, so these data
do not tell us a great deal about the actu-
al union context in which the decision to
be sterilized occurred. They do provide in-
formation that will be important in un-
derstanding the results of our subsequent
analyses, however.

Many of the diff e rences observed in
Table 1 can be attributed to the older ages
and higher parity of currently married and
formerly married women. For example,
almost 40% of women who were in their
second or later marriage when they were
interviewed had had a tubal sterilization,
c o m p a red with 21% of women in their fir s t
marriage. Women who have been married
m o re than once are likely to be older and
to have more children than women in their
first marriage, and there f o re are more like-
ly to be sterilized for contraceptive re a s o n s .

Likewise, approximately 35% of sepa-
rated, divorced or widowed women who
were single when they were interviewed
had had a tubal sterilization, while only
4% of single, never-married women had
u n d e rgone the pro c e d u re. Again, this dif-
f e rence is largely explained by the older

Figure 1. Cumulative perc e n t age of women aged 15–44 with a tubal
sterilization, by age, according to race or ethnicity

Age

Note: Data are life - t a ble estimates from the National Survey of Family Growth, Cycle 5 (1995).

Black
White
Hispanic



a vasectomy. Few single
women have a vasec-
tomized partner, and
male partners of cohab-
iting women are less
likely to have had a va-
sectomy than are hus-
bands of married
women. Again, it is like-
ly that much of this dif-
f e rence is attributable to
the younger ages and
lower parity of single
and cohabiting women
relative to married
women.

On the other hand,
formerly married
women are also very
unlikely to report that
they rely on vasectomy
as a contraceptive meth-
od when they are single
or cohabiting. Among
married women, the
p roportion protected by
a partner’s vasectomy is
much lower for Hispan-
ic and black women
than it is for white
women.

We now narrow our
focus to only women
who had had a tubal
sterilization in the peri-
od 1990–1995 when they
w e re younger than age
40 (Table 2). Thus, we
shift the focus fro m
women’s situation at the
time of the NSFG inter-
view to their situation a t
the time of their tubal lig -
a t i o n . We consider only
women who were re-
cently sterilized because
the sample’s upper age
limit makes the data
p ro g ressively more se-

lective of a younger age at sterilization,
t h e reby biasing the distribution of tubal
sterilization by union status and marital
history.

A c c o rding to the percentage distribu-
tion of the 799 women who had had a
tubal ligation from 1990 to 1995, most
(68%) were married at the time of the pro-
cedure—54% in a first marriage and 14%
in a second or higher- o rder marriage. Co-
habiting women accounted for 12% of
recent sterilizations; these women were
about evenly split between those who had
ever been married and those who had not.

ages and higher parity of formerly mar-
ried women. A slightly higher perc e n t a g e
of women who were cohabiting had had
a tubal sterilization, compared with
women who were single at the time of
their interview. Consistent with the data
in Figure 1, black and Hispanic women are
m o re likely than white women to re p o r t
tubal sterilization in each category of
union status and marital history.

Most important for our subsequent
analysis is the information presented in
the third column of the table—the pro-
portion of women whose partner had had

Almost one in five women who re c e n t l y
had a tubal ligation were single; these
women were more likely to have never
been married than to have been widowed
or divorced (12% versus 8%).

The distribution of union status and
marital history at the time of tubal steril-
ization differs substantially by race and
ethnicity: White women who had had a
tubal sterilization were less likely to have
been unmarried (either single or cohabit-
ing) at the time they had the pro c e d u re
(21%) than were Hispanics (34%) or blacks
(64%). Black women were the most like-
ly to have never been married at the time
of their tubal ligation (46%), compare d
with Hispanics (20%) or whites (9%). Sim-
i l a r l y, black women were twice as likely
as white women to have been cohabiting
at that time (19% versus 9%), but only
slightly more likely than Hispanic women
(19% vs. 16%). As these comparisons
s h o w, Hispanic women tended to fall be-
tween black and white women on mea-
sures of union status and history at tubal
sterilization.

These diff e rences re flect to some extent
racial and ethnic diff e rences in the pace of
childbearing and in union formation. For
example, compared with white women,
black women complete intended child-
bearing earlier, spend more years being
single and are less likely to be pro t e c t e d
by a partner’s vasectomy.15

Overall, at the time of their sterilization,
most women were in their first marriage,
or had ended a first marriage but had not
yet entered a second one (Table 2). This
fact limits potential fertility in higher-
o rder marriages. The exception was black
women, who were much more likely to
have never been married at the time of
their sterilization. Hence, many of those
who subsequently marry will have their
first-marriage fertility limited as well.

These data tell us that tubal sterilization
is often sought by women who are not in
stable unions, and who there f o re do not
have the option of vasectomy. The re s u l t s
may, however, simply reflect the increas-
ing amount of time in which women who
have completed their desired childbear-
ing happen to be unmarried or cohabiting.
The racial and ethnic diff e rences in the re-
lationship context of tubal sterilization are
consistent with diff e rences in the re l a t i v e
prevalence of cohabitation and marriage
among these groups. To identify the po-
tential decision processes underlying the
choice of tubal sterilization, we now con-
sider the effects of union status and mar-
ital history on the likelihood that women
will make that choice.
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Ta ble 1. Pe rc e n t age distribution of 10,277 white, bl a ck and His-
panic women, by sterilization status, according to union status
at interv i ew and prior marriage history, 1995 National Surv ey of
Family Growth

Characteristic Tubal Other Partner’s Not Total
steril- female vasectomy protected
ization steril- by steril-

ization ization

ALL WOMEN
Married
First marriage 20.9 2.9 13.9 62.3 100.0
Second or later 39.4 8.2 13.4 39.0 100.0

Cohabiting
Formerly married 37.5 6.7 4.5 51.3 100.0
Never-married 9.2 1.2 2.1 87.5 100.0

Single
Formerly married 34.9 5.0 2.7 57.4 100.0
Never-married 3.8 0.8 0.4 95.0 100.0

WHITE
Married
First marriage 18.9 2.7 16.2 62.2 100.0
Second or later 36.8 8.3 15.0 39.9 100.0

Cohabiting
Formerly married 34.9 5.7 4.8 54.6 100.0
Never-married 4.5 0.4 2.4 92.7 100.0

Single
Formerly married 30.2 5.5 4.0 60.3 100.0
Never-married 1.2 0.6 0.3 97.9 100.0

BLACK
Married
First marriage 35.2 4.9 3.4 56.5 100.0
Second or later 56.5 8.6 2.8 32.1 100.0

Cohabiting
Formerly married 50.8 13.7 5.6 29.9 100.0
Never-married 22.7 2.0 0.4 74.9 100.0

Single
Formerly married 47.6 5.1 0.3 47.0 100.0
Never-married 11.7 1.6 0.2 86.5 100.0

HISPANIC
Married
First marriage 25.1 2.7 5.1 67.1 100.0
Second or later 56.8 6.9 3.3 33.0 100.0

Cohabiting
Formerly married 41.8 5.7 0.0 52.5 100.0
Never-married 18.2 3.9 2.2 75.7 100.0

Single
Formerly married 37.8 2.4 0.6 59.2 100.0
Never-married 3.4 0.4 0.9 95.3 100.0

Note: All data are weighted.
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a partner’s vasectomy in
the survey’s section on
sterilization than re-
ported any use of vasec-
tomy in the contracep-
tive history.)

As Table 1 shows,
h o w e v e r, we do know
whether the woman’s
partner at the time of the
interview had had a va-
sectomy; more o v e r, for
women who were mar-
ried or cohabiting at the
time they were inter-
viewed, we know when
the vasectomy was ob-
tained. In an effort to as-
sess the impact of vasectomy on our re-
sults, we estimated models that censore d
on these known vasectomies using the
date of the pro c e d u re for those occurring
after the union began, and the date of
entry into the union for women who mar-
ried or began cohabiting with men who
had already had a vasectomy.

Censoring on current vasectomies
should capture the experience of most
women. Women who had been in a pre-
vious union—especially a prior mar-
riage—should not be at risk for tubal ster-
ilization during any period in which their
partner was protected by a vasectomy, but
they would have re e n t e red the risk pool
for tubal sterilization when that union
ended. We determined that 1,786 out of
the 7,358 respondents (24%) who make up
the sample for the multivariate analysis
had been in a prior marriage that ended
(usually a first marriage). We also know
that 72% of these first marriages ended
when the woman had fewer than two chil-
d ren, which means that they would have
been at a low risk for any form of steril-
ization during that marriage.

Although we believe we have capture d
most of the periods during which a
woman would have been protected by her
p a r t n e r’s vasectomy, we found only minor
d i ff e rences between the estimates derived
from models that censored at a partner’s
vasectomy and those derived from mod-
els that did not. Because we do not have
complete information on vasectomy for
all prior partners, we prefer to pre s e n t
models in which all periods of observation
a re treated the same—i.e., without cen-
soring on a partner’s vasectomy.

In our analyses, the baseline “clock” is
the woman’s age. The cumulative pro-
portion of women who have had a tubal
sterilization (shown in Figure 1) corre-
sponds to an almost constant rate of ster-

Multivariate Analyses
Many analyses of sterilization risk are
based on individuals or couples who do
not intend to have any more children. In
these analyses, those individuals or cou-
ples who d o want more children are not
c o n s i d e red to be at risk of sterilization. De-
termining the point at which decisions to
terminate childbearing are made is no
easy task, however. The usual method of
ascertaining birth intentions is to use ret-
rospectively reported intentions for prior
births and to assume that the woman’s in-
tentions after the most recent birth were
the same as her intentions reported at the
time of the interview. Retrospectively re-
ported intentions may not re p resent in-
tentions at the time of the pregnancy or
birth, however, and intentions re p o r t e d
during the interview may have changed
since the most recent birth.

Because we do not have the complete
histories of desire for children among
women who were interviewed for the
NSFG, we consider them to be at risk of a
tubal sterilization at any point during the
life course. By doing so, we must consid-
er two interpretations of the effects of a par-
ticular experience or characteristic on the
risk of tubal sterilization: it either influ-
ences the woman’s decision to terminate
childbearing, or it influences the costs and
b e n e fits of the pro c e d u re for those who
have already decided to terminate child-
bearing. In addition, except as noted below,
we must consider a third interpre t a t i o n :
that the choice of tubal sterilization re fle c t s
the lack of vasectomy as an alternative.

We used Cox proportional hazard s
models to estimate the effects of union sta-
tus and marital history on the risk of a
tubal ligation. We constructed a month-
to-month history of changes in age, pari-
t y, union status and history, and histori-
cal period, beginning from the woman’s
13th birthday. In the language of hazard
re g ression models, the “event” we observe
is a tubal ligation, and women are said to
be censored when they either have a ster-
ilizing operation other than tubal steril-
ization or still have not had a sterilization
of any kind by the date of the interview.

Women’s exposure to the risk of a tubal
sterilization may also end when their part-
ner obtains a vasectomy or when they
form a union with a man who has alre a d y
had a vasectomy. Unfortunately, the NSFG
does not provide complete information on
the vasectomies of a respondent’s prior
partners, either resident or nonre s i d e n t .
(Even the woman’s recent contraceptive
history does not appear to be reliable in
this respect; more respondents re p o r t e d

ilization at each age, with a decline in the
rate for women who reach their mid-30s
without having had a tubal sterilization.
What does change as the woman ages,
however, is her union status, marital his-
tory and parity.

In our models, these characteristics are
included as time-varying covariates, mean-
ing that the covariate changes when a
woman has a child or forms or dissolves a
union. Parity at a given age provides a
good proxy for whether a woman has
reached her desired family size. We also in-
clude a time-varying indicator of whether
the woman has had an unintended birth.
(For each pre g n a n c y, women were asked,
“At the time you became pregnant with
your [nth] pre g n a n c y, did you yourself ac-
tually want to have another baby at some
time?”) We set the value of this indicator
to one after the date of the first (if any) un-
wanted birth and to zero otherwise. We
also specify the historical period
(1964–1975, 1976–1985 and 1986–1995) as
a time-varying covariate, in recognition of
the fact that patterns of fertility and union
formation and dissolution have been
changing at the same time as tubal steril-
ization has become more acceptable.

We include as fixed covariates women’s
census region of residence, racial and eth-
nic group, and education. Region of resi-
dence was observed at the time of the in-
terview and may not reflect the region in
which she lived during earlier periods of
her life, including the time at which she
was sterilized. Because two-thirds of tubal
sterilizations occurred within 10 years of
the date of the interview, and because
most geographic mobility is likely to be
within the regional boundaries used in
this analysis, we believe that the measure
is adequate to capture variations in local
norms and medical practice. Similarly, ed-
ucation includes schooling that may have

Table 2. Percentage distribution of women younger than 40 who
were sterilized during the period 1990–1995, by union status and
marital history, according to race and ethnicity

Characteristic All White Black Hispanic
(N=799) (N=368) (N=277) (N=154)

Married
First marriage 53.8 61.6 30.7 52.2
Second or later 14.3 17.2 5.7 13.6

Cohabiting
Formerly married 5.6 6.0 3.7 6.3
Never-married 6.5 2.9 14.9 10.0

Single
Formerly married 8.0 5.9 14.0 8.3
Never-married 11.9 6.5 31.0 9.5

Total 100.0 100.0 100.0 100.0

Note: All data are weighted. Source: National Survey of Family Growth, Cycle 5 (1995).



to take advantage of the
e fficiency gained (small-
er standard errors) be-
cause blacks were over-
s a m p l e d .

The coefficients pre-
sented in Table 3 are re l-
ative risks, the exponent
of coefficients from the
Cox proportional hazard
re g ression models. The
omitted (re f e rence) cate-
gory of each variable is
given a fixed value of 1.0;
women in categories
with values above one
have a relatively higher
risk of tubal sterilization,
and those in categories
with values below one
have a relatively lower
risk of being sterilized.
(For example, a re l a t i v e
risk of 1.63 means that
women in that gro u p
have a 63% higher risk of
sterilization than the
comparison group, while
a relative risk of 0.54
means that women in a
particular category have
a risk of tubal steriliza-
tion about one-half that
of the re f e rence gro u p . )

The first column of
Table 3 shows the unad-
justed associations—
without controlling for
any single variable other
than age—between

women’s characteristics and the risk of
tubal sterilization. We then ran three sub-
sequent models; the first controlled only
for parity, union status and marital histo-
ry; the second added the respondent’s race
and ethnicity to the controls; and the third ,
fully adjusted analysis incorporated the
remaining covariates of having had an un-
wanted birth, educational attainment, re-
gion of residence and historical period.

The effects of parity are strong and sta-
ble across the four models. This pro b a b l y
re flects women’s achievement of their de-
s i red or intended family size. No matter
the individual controls, the relative risk
of tubal sterilization for childless women
is less than one-sixth that for women with
exactly two children, and women with one
child have slightly more than one-half the
risk of those with two.

For women on the other side of the two-
child norm, the risk more than doubles for
mothers of three children and almost

o c c u r red after periods of exposure, but al-
most all education will have been ob-
tained prior to the ages at which steril-
ization usually occurs.

We tested for interactions between a re-
spondent’s racial and ethnic backgro u n d
and her union status and marital history,
and found no substantial diff e rences by
racial and ethnic groups. We also consid-
e red interactions between the woman’s
parity and her union status and marital
history; although these interactions slight-
ly improved the fit of the model, they did
not alter inferences about the effects of
union status and marital history on the risk
of tubal sterilization. Finally, we compare d
estimates from weighted and unweight-
ed data; because we include characteris-
tics (notably race and ethnicity) on which
women were oversampled in our models,
estimates that relied on weighted and un-
weighted data were virtually identical. We
p resent results from unweighted data here

q u a d ruples for mothers of four or more .
It should be noted that in these compar-
isons, we are estimating the parity eff e c t s
at each age; thus, in some ways we are
“controlling” for potential effects of age-
parity combinations on the risk of tubal
sterilization. (Because age serves as the
baseline hazard in this Cox model, it is not
directly estimated and thus does not ap-
pear as a coefficient in Table 3.)

The unadjusted association (first col-
umn) between union status and marital
history is characterized by a much high-
er risk of tubal sterilization among women
in second or higher- o rder marriages com-
p a red with those in first marriages. When
no controls are entered into the analysis,
cohabiting women who were previously
married are more likely to obtain a tubal
sterilization than women in first mar-
riages. The risk of tubal sterilization for
single, never-married women is less than
one-half that for women in first marriages.
It is striking that in the unadjusted analy-
sis, single, formerly married women and
cohabiting, never-married women are
about as likely to obtain a tubal steriliza-
tion as are women in their first marriages.

In Model 1, we see that diff e rences in
parity account for the lower risk of tubal
sterilization among single, never- m a r r i e d
women, because that relationship became
n o n s i g n i ficant once parity was contro l l e d
f o r. The consideration of parity also slight-
ly reduced the elevated risk for women in
second or higher- o rder marriages, and re-
duced the risk for cohabiting women who
w e re formerly married to marginal sig-
n i ficance (p≤.10). On the other hand, net
of parity, cohabiting women who have
never been married are more likely than
women in a first marriage to have ob-
tained a tubal sterilization.

When we add race and ethnicity to the
analysis (Model 2), we find that the high-
er tubal sterilization risk for Hispanic
women found in the bivariate analysis is
accounted for by their higher parity and
d i ff e rent union statuses compared with
white women. However, the elevated risk
of tubal sterilization remains signific a n t
for black women, although it decre a s e s
slightly in magnitude; their high rate of
single motherhood suppresses an other-
wise negative effect of being single on the
risk of tubal sterilization (Model 2 vs.
Model 1). However, among all women,
the risk of tubal sterilization during peri-
ods of singlehood is only 25% lower than
that during marriage.

Entering controls for a prior unwanted
birth, education, region and historical pe-
riod produced few changes in the esti-
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Ta ble 3. Relative risk of tubal sterilization among women born
between 1950 and 1970, by characteristic, according to model

Characteristic Unad- Model 1 Model 2 Model 3
justed

Parity
0 0.12*** 0.12*** 0.14*** 0.16***
1 0.54*** 0.54*** 0.54*** 0.55***
2 (ref) 1.00 1.00 1.00 1.00
3 2.46*** 2.43*** 2.40*** 2.48***
≥4 3.94*** 3.88*** 3.66*** 3.85***

Union status–prior marriage interaction
Married–first marriage (ref) 1.00 1.00 1.00 1.00
Married–second or later marriage 1.63*** 1.52*** 1.56*** 1.43***
Cohabiting–formerly married 1.38** 1.27 1.19 1.09
Cohabiting–never-married 0.93 1.26* 1.01 0.98
Single–formerly married 0.91 1.00 0.90 0.84*
Single–never-married 0.46*** 0.99 0.76*** 0.75***

Race/ethnicity
White (ref) 1.00 na 1.00 1.00
Black 2.02*** na 1.72*** 1.55***
Hispanic 1.55*** na 1.06 1.11

Ever had unwanted birth
Yes 2.45*** na na 0.73***
No (ref) 1.00 na na 1.00

Education
No high school diploma 1.53*** na na 0.95
High school diploma (ref) 1.00 na na 1.00
Some college 0.64*** na na 0.83**
College degree 0.25*** na na 0.47***

Region
Northeast 0.64*** na na 0.75***
Midwest 0.74*** na na 0.76***
South (ref) 1.00 na na 1.00
West 0.56*** na na 0.55***

Period
1964–1975 0.63** na na 0.61**
1976–1985 0.93 na na 0.95
1986–1995 (ref) 1.00 na na 1.00

Log-likelihood na –16561.9 –16513.2 –16406.0

*p≤.05. **p≤.01. ***p≤.001. N o t e s : r e f = r e ference gr o u p. na=not applicabl e. Data are unwe i g h t e d ;
N=7,358. Respondent’s age is the baseline hazard and models are censored at either steril-
ization other than tubal sterilization or the date of interview.
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have stronger concerns about the possi-
bility of having children in new unions.
Such concerns probably outweigh the
other advantages of sterilization and of
single women’s ability to make steriliza-
tion decisions on their own.

U n e x p e c t e d l y, cohabitation pro d u c e d
risks of tubal sterilization similar to those
of marriage. The lower stability of cohab-
iting unions compared with marriages
does not appear to be a factor in women’s
decisions on whether to maintain the abil-
ity to have children with potential future
partners.

We expected that women who had ex-
perienced divorce would be more likely
than others to consider the possibility of
union dissolution and future partnerships,
and there f o re be less likely to seek tubal
sterilization. We found, however, that
prior experience of divorce increased the
likelihood of tubal sterilization. Perh a p s
the experience of single parenthood makes
a diff e rence for these women; even if they
anticipate future unions, they may be less
willing to take a chance on ending up with
more children as a single parent.

The relatively high rates of tubal steril-
ization among black women were not ac-
counted for by union status and marital
history in our analyses. We hypothesize
that these elevated risks are due in part to
the virtual absence of vasectomy as an al-
ternative for black women.1 7 When we in-
cluded the incomplete censoring at va-
sectomy in the model (not shown), the
relative risk for tubal sterilization for black
women was slightly reduced (from 55%
higher than white women in the fully ad-
justed analysis to about 30% higher).

The remaining diff e rence could re s u l t
f rom black women having completed
their desired childbearing relatively early
in the life course and recognizing that they
face a relatively long period of risk of con-
traceptive failure using other methods. It
could also reflect a greater willingness of
black women to make decisions about fer-
tility control on their own. A less benign
i n t e r p retation, however, is that black
women’s relatively high rates of tubal ster-
ilization, especially for those who have
never been married, may re flect a more re-
stricted set of contraceptive alternatives
available to these women.

Conclusions
Our re s e a rch was stimulated by trends in
rates of nonmarriage and divorce, which
have dramatically changed the union con-
text of contraceptive decisions. Our analy-
ses suggest that an increasing pro p o r t i o n
of women will consider tubal sterilization

mated relative risks by union status and
marital history (Model 3). In this full
model, single, formerly married women
have a risk of tubal sterilization ap-
p roaching that of single, never- m a r r i e d
women. We also see a slight reduction in
the elevated risk of tubal sterilization
among black women.

A striking change occurs, however, in
the relationship between a prior unwant-
ed birth and the risk of tubal sterilization
once all control variables are included in
the model. In the unadjusted analysis,
those who had had a child after they want-
ed to stop childbearing had a higher over-
all risk of tubal sterilization than those
who had never had an unwanted birth.
This is consistent with their having al-
ready achieved their desired family size.
After other covariates (parity in particu-
lar) were added, however, the direct eff e c t
of an unwanted birth was negative, as it
reduced the risk of tubal sterilization by
27%. If controls for parity and other ex-
periences adequately capture attainment
of desired family size, then the experience
of an unwanted birth may be an indicator
of low contraceptive efficacy or limited ac-
cess to contraceptive services, both of
which may lower the likelihood of ob-
taining a tubal sterilization.

The estimated effects of a woman’s ed-
ucation on the risk of tubal sterilization
follow the pattern suggested by prior re-
search, in which better-educated women
have lower risks for tubal sterilization.1 6

R e g a rding the effect of region of re s i d e n c e ,
the risk of tubal sterilization was highest
for Southern women and lowest for those
living in the West. These education and re-
gional effects are linked to known patterns
of vasectomy; the groups with lower rates
of tubal sterilization are those likely to
have as partners men with relatively high
rates of vasectomy. On the other hand, our
incomplete analysis of vasectomy as a
competing risk did not produce substan-
tially diff e rent effects of education or re-
gion on the risk of tubal sterilization.

Discussion
Tubal sterilization is often sought by un-
married women: More than one-fifth of
white women and almost two-thirds of
black women were not married when they
underwent a tubal sterilization in
1990–1995. Our multivariate analysis
shows that although single women have
lower rates of tubal sterilization than mar-
ried or cohabiting women, the diff e re n c e s
a re not large. On the other hand, the lower
rates among single women suggest that,
net of current parity, these women may

while they are single, presumably with-
out consulting their partner. The infor-
mation and services these women seek
may differ from those typically off e red to
married women and their husbands. In
p a r t i c u l a r, single women may re q u i re
counseling about the possibility of want-
ing children with a new partner. In a cli-
mate of high rates of separation and of di-
v o rce, cohabiting and married couples
may also need to consider the extent to
which decisions to end childbearing are
based on the assumption that they will re-
main together.

To a considerable extent, the incre a s i n g
gender gap in contraceptive sterilization
can be attributed to the relatively high
rates of tubal sterilization among single
women. Although men are also spending
m o re of their childbearing years being
single, gendered patterns of re p a r t n e r i n g
and childrearing operate to reduce single
men’s interest in a permanent contracep-
tive method. Men are more likely than
women to find a new partner after sepa-
ration or divorce, and they are more like-
ly to find a younger partner without chil-
d ren; they are also less likely to have
primary responsibility for rearing the chil-
d ren they already have. As a result, men’s
i n t e rest in future childbearing may be
greater than that of women in otherwise
similar circumstances, and their rates of
vasectomy should be corre s p o n d i n g l y
lower than women’s rates of tubal liga-
tion. Adding this diff e rence to the exist-
ing gender gap in who gets sterilized
among married and cohabiting couples
means that contraceptive sterilization re-
mains predominantly a woman’s meth-
od in the United States.
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