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Among sexually active adolescents interviewed
at urban clinics in Connecticut,1 those who
were pregnant were more likely than those who
were not to report consistent use of hormon-
al contraceptives or dual methods six months
later. By 12 months, the adolescents who were
pregnant at baseline were still more likely to
be consistent dual-method users, but the pro-
portion reporting hormonal use had decreased
substantially. The investigators infer that ado-
lescent mothers may make a concerted effort
to avoid a repeat pregnancy during their early
postpartum months, but may have difficulty
maintaining high levels of preventive behav-
ior in the later postpartum period.

The participants, all aged 14–19 and nullip-
arous, were recruited in 1998–2000 at 10 clin-
ics serving relatively poor communities in three
Connecticut cities. Eligible teenagers were paid
to participate in three structured, one-on-one
interviews—at baseline, and six and 12 months
later. At each interview, participants were test-
ed for sexually transmitted diseases (STDs).
Approximately half the 363 participants in-
cluded in the analyses were pregnant, all in
their third trimester, at baseline. 

At baseline, researchers collected informa-
tion on participants’ social and demographic
characteristics and sexual history. They also
asked the women whether and on what pro-
portion of occasions in the previous year they
had used a condom or hormonal contracep-
tive (the pill, injection or levonorgestrel im-
plant); at follow-up interviews, they asked
about use in the past six months. At six and
12 months, participants reporting sexual ac-
tivity in the previous six months were classi-
fied according to their consistency of method
use—as consistent dual-method users, consis-
tent users of hormonal methods only (used a
hormonal, but not a condom, 100% of the
time), consistent users of condoms only (used
condoms always, but used hormonals less fre-
quently or never) or inconsistent users (used
neither method for at least one act of inter-
course).

Investigators assessed any use of hormon-
als and condoms over time by using general-

ized estimating equations adjusted for social
and demographic variables and sexual histo-
ry. To assess consistency of method use for the
two follow-up periods by baseline pregnancy
status, they conducted multinomial logistic re-
gression analysis adjusted for social and de-
mographic variables, sexual history and base-
line method use. 

Among women pregnant at baseline and
those not pregnant at baseline, the mean age
was 17 years. In both groups, 39–44% of par-
ticipants were Hispanic and 45–46% were
black. Age at first sex was 15 years in each
group; 29–30% of participants had had an STD
in the past year. The proportion of women with
a previous pregnancy was smaller among par-
ticipants not pregnant at baseline than among
those pregnant at baseline (23% vs. 51%). The
nonpregnant group also had a smaller pro-
portion of current students or high school
graduates (11% vs. 23%). Among all partici-
pants, the median duration of sexual activity
was 2.5 years, and the median number of part-
ners per year of sexual activity was 1.2.

Of the women not pregnant at baseline,
slightly more than half (52–59%) used a hor-
monal contraceptive in each study period. Preg-
nant women had predictably low use during
the baseline period (18%) but subsequently
reported a dramatic elevation in use (87%) for
the early postpartum period. Although most
of the women who were pregnant at baseline
were still using a hormonal method in the later
postpartum period (70%), the reduction in use
from the first to second follow-up (17 per-
centage points) was statistically significant. For
each follow-up period, the proportion of hor-
monal users among women pregnant at base-
line differed significantly from that among
women not pregnant at baseline. In contrast,
the proportion of participants using condoms—
throughout the study, in the range of 61–68%
among women pregnant at baseline and
73–82% among the nonpregnant women—did
not differ significantly at any time between the
two groups and did not change substantially
over time for either group.

In the first six months of follow-up, 23% of
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women who had been pregnant at baseline and
12% of those who had not been pregnant re-
ported consistent dual-method use; 33% and
27%, respectively, were consistent users only
of hormonals, 10% and 12% were consistent
users only of condoms, 20% and 42% were in-
consistent users, and 14% and 7% were not
sexually active. During the second follow-up
period, 16% and 10% used dual methods con-
sistently, 30% and 26% used only hormonals
consistently, 11% and 12% used only condoms
consistently, 31% and 47% used both meth-
ods inconsistently, and 12% and 5% were not
sexually active. 

Pregnancy status at baseline was a strong
predictor of contraceptive use throughout
follow-up. At both six and 12 months, women
pregnant at baseline were more likely than
women not pregnant at baseline to be consis-
tent dual-method users (relative risk ratios,
2.2–2.3) and not to be sexually active (4.6–6.0).
In the first follow-up period, women pregnant
at baseline also were more likely to be consis-
tent users of hormonal methods (1.8). 

Few other measures yielded similar results
over time. Participants reporting recent hor-
monal use at baseline were more likely than
others to be consistent users only of hormonal
methods in each follow-up period (relative
risks, 1.6–1.8). Women reporting no recent re-
lationship at the six-month interview were
more likely than women reporting a relation-
ship lasting longer than six months to have had
no sexual activity during either follow-up pe-
riod (3.4–3.8). 

In the first follow-up period, participants
with fewer than 2.5 years of sexual activity or
fewer than 1.2 sexual partners per year were
more likely than others to use only condoms
consistently (2.2–2.3). Participants aged 14–16
were more likely than older adolescents to be
consistent users only of a hormonal method
or to be consistent users of dual methods
(1.7–1.8), and participants who had not been
in a recent relationship were less likely than
participants partnered for longer than six
months to use dual methods consistently (0.3).

During the second follow-up period, young
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women sexually active for fewer than 2.5 years
were more likely than other participants to be
consistent users only of hormonal methods
(1.5). Reporting consistent use only of con-
doms at 12 months was more likely if the par-
ticipant was Hispanic rather than white (2.6),
or if she had had a recent STD (1.9).

Although the authors concede the poten-
tial for bias in self-reported data, they comment
that their study reveals noteworthy findings.
In particular, they suggest that the results re-
veal “an active attempt to prevent repeat preg-
nancy,” but not necessarily STDs, in adoles-

diction. In addition, women who had con-
tracted HIV through injection-drug use were
assumed to have a history of substance abuse.
To predict the likelihood of receiving anti-
retroviral therapy or substance abuse treatment
during each month, the analysts converted data
to person-months and performed multivari-
ate logistic regressions that controlled for the
time taken to enroll in Medicaid, demograph-
ic characteristics, year of diagnosis, initial di-
agnosis (HIV infection or AIDS), residence in
a county with high HIV and AIDS prevalence,
and receipt of obstetric and gynecologic care.

In all, 346 women gave birth during the
study period. Some 67% of women were black,
21% Hispanic and 11% white. Roughly one-
half were aged 21–29 at the time of delivery
(52%) and diagnosis (53%). Seventy-eight per-
cent of women had HIV infection as their pri-
mary diagnosis, whereas the remainder had
AIDS. Nearly one-half (46%) of women had a
history of substance abuse.

The proportion of women who were receiv-
ing antiretroviral therapy was significantly high-
er in the six months before delivery than in the
six months after (45% vs. 37%). Similarly, the
receipt of obstetric and gynecologic care was
more common before delivery than after (71%
vs. 38%). Substance abuse was less common
before childbirth than after (20% vs. 25%), al-
though the proportion of women with a histo-
ry of substance abuse who obtained relevant
treatment remained at roughly one-quarter.

In a logistic regression limited to women who
had ever misused drugs or alcohol, the odds
of treatment for substance abuse were 50%
higher during a postpartum month than dur-
ing a month outside the year surrounding a de-

Patterns of treatment for HIV infection and sub-
stance abuse among pregnant, low-income
women with HIV infection or AIDS are likely
to change during the months before and after
childbirth.1 In an analysis of matched data from
Medicaid records and an HIV/AIDS registry
in New Jersey, the odds of using antiretroviral
drugs among pregnant women with HIV or
AIDS were elevated in the six months before
delivery (odds ratio, 1.8), and the odds of ob-
taining treatment for substance abuse among
those who had misused drugs or alcohol were
elevated in the six months after delivery (1.5).
Women who received obstetric and gyneco-
logic care were more likely than those who did
not to receive antiretroviral therapy or sub-
stance abuse treatment, regardless of the tim-
ing of care relative to delivery (1.5–1.9). 

Using matched data from paid Medicaid
claims and the New Jersey HIV/AIDS registry,
researchers identified women with HIV or AIDS
who had given birth between 1992 and 1998,
and investigated how their receipt of any anti-
retroviral regimen, substance abuse treatment
(among those with a history of substance
abuse), and obstetric and gynecologic care var-
ied in the six months before and after delivery.
The analysis included women who had HIV
infection or AIDS diagnosed before becoming
pregnant, but not before 1992 or 1991, re-
spectively; and who had filed a Medicaid claim
between diagnosis and the end of 1998. The
researchers classified women as having a his-
tory of substance abuse if they had Medicaid
records of drug or alcohol abuse or depen-
dence, drug withdrawal syndrome, hepatitis,
opiate poisoning, drug or alcohol detoxifica-
tion, or referral for rehabilitation from drug ad-

livery (odds ratio, 1.5). The odds of treatment
in a given month were also elevated among
women older than 29 and those who received
obstetric and gynecologic care (4.2 and 1.5, re-
spectively). Black women were less likely than
white women to be treated for substance abuse
(0.4). All of these findings were essentially un-
changed in a regression that also tested whether
the timing of obstetric and gynecologic care rel-
ative to delivery was associated with the receipt
of substance abuse treatment.

In a separate logistic regression that included
all women and controlled for substance abuse,
timing of obstetric and gynecologic care and
substance abuse treatment, and months in
which women had no history of substance
abuse, the odds of receiving antiretroviral ther-
apy were higher in an antepartum month than
in a month outside the year surrounding a de-
livery (odds ratio, 1.8). In addition, women who
received diagnoses after 1993 and those with
AIDS rather than HIV infection had elevated
odds of obtaining antiretroviral treatment
(2.0–2.3). Black women and those who had
never misused drugs or alcohol had a reduced
likelihood of using antiretroviral drugs
(0.5–0.6). However, not misusing drugs or al-
cohol during the six months before and after
a delivery was positively associated with receipt
of antiretroviral treatment (2.1–2.4). Finally,
the likelihood of using antiretroviral drugs in
a given month was higher among women who
received obstetric and gynecologic care than
among those who did not, and among women
with a history of substance abuse who obtained
treatment for this problem than among those
with a similar history who did not obtain treat-
ment (1.9 for each). However, the timing of ob-
stetric and gynecologic care and of treatment
for substance abuse did not predict whether
women received antiretroviral therapy.

Concluding that “patterns of care before and
after delivery are distinct” among pregnant,
low-income women with HIV or AIDS, the re-
searchers suggest that receipt of antiretroviral
therapy may be greater before childbirth than
after because of ongoing efforts to reduce
mother-to-child HIV transmission, and that re-
ceipt of substance abuse treatment may be
greater after childbirth because of efforts to re-
duce substance abuse during pregnancy and
to minimize fetal exposure to drugs used in
substance abuse therapy. The analysts also
note that postpartum stress and depression
may contribute to the decreased adherence to
antiretroviral regimens, as well as to a “relapse
to drug abuse for women with drug abuse his-

Women with HIV Have Changing Odds of Antiretroviral
And Substance Abuse Treatment Around Time of a Birth

cents’ early postpartum months. They also ob-
serve, however, that “the effect of becoming a
mother on subsequent contraceptive use weak-
ens over time.” Therefore, they conclude that
“a ‘booster’ intervention may be needed in the
later postpartum period to further reinforce
contraceptive behavior and maintain consis-
tent contraceptive use.”—C. Coren
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tories.” Citing the association between obstetric
and gynecologic care and the increased likeli-
hood of treatment for HIV or AIDS and sub-
stance abuse, the investigators suggest that
providers of obstetric and gynecologic care may
have “untapped opportunities” to educate
pregnant women with HIV or AIDS about anti-
retroviral therapy and to make referrals for sub-
stance abuse treatment when needed.—T. Lane
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ceptions of male and female condom effec-
tiveness, overall impressions of these two meth-
ods and perceptions of their ability to use the
female condom.

Participants were predominantly black
(72%) and never-married (90%); their aver-
age age was 22 years. Before enrolling in the
study, 58% had ever had a sexually transmit-
ted disease (STD). Although 75% had used a
male condom at some point in the previous
three months, only 25% reported consistent
use. Fourteen women had ever used a female
condom. The majority of participants (76%)
had had only one male partner in the past three
months, but a substantial minority (41%)
knew or suspected that their partner was not
monogamous, and 18% said that he had re-
cently had STD symptoms.

During follow-up, 109 women reported hav-
ing used a female condom for the first time;
most of them (76) had done so before the one-
month interview. The main reasons women
cited for first-time use were that they wished
to try something new (47%) and they had at-
tended the intervention (43%). Fifty-nine per-
cent of first-time users were somewhat or very
satisfied with the method, and 50% reported
that their partners were at least somewhat sat-
isfied with it. Half of those who tried the
method considered it easy to use; most of those
who found it difficult to use reported problems
inserting the device. Of the 93 women who re-
ported first use at the one- or six-month in-
terview, only 21 also reported use at a subse-
quent interview.

At the one-month follow-up, intervention
participants and controls reported significantly
different attitudes and behaviors related to the
female condom. Women in both the four- and
the eight-session intervention groups gave the
method higher effectiveness ratings than did
those in the control group; women in the eight-
session group also had significantly more pos-
itive views of it than did controls. Intervention
participants had significantly elevated odds
of having negotiated female condom use with
their partner (odds ratios from logistic re-
gression analysis, 10.3 for the eight-session
group and 3.9 for the four-session group) and
of having tried the method for the first time
(9.5 and 4.4, respectively). Among first-time
users, significantly higher proportions of
women from the intervention groups than of
controls were very or somewhat satisfied with
the method (69–70% vs. 33%).

Far fewer differences were observed between
intervention participants and controls later in

the follow-up period. At six months, women
in the eight-session group had significantly el-
evated odds of saying that they had talked with
their partner about the female condom since
the previous interview (odds ratio, 2.4); women
in both intervention groups were likelier than
controls to give this response at 12 months
(3.6–3.7). Also at 12 months, women in the
four-session group rated the female condom
as more effective than did controls. Participa-
tion in the intervention was not associated with
first-time use of the female condom at six or
12 months.

The researchers used logistic regression to
examine the predictors of first-time and con-
tinued use of the female condom. Results indi-
cated that the likelihood of first-time use was
elevated among women who participated in the
intervention (odds ratios, 5.4 for the eight-
session group and 3.0 for the four-session) and
those who had negotiated safer sexual behav-
ior with their partner before enrolling in the
study (1.8); it was lower among white women
and those of other races than among blacks
(0.2). Among the factors associated with con-
tinued use, several were related to the method
itself: Women had increased odds of using the
female condom more than once if they consid-
ered themselves able to use it (1.9), if they had
an overall positive impression of it (3.5), if they
were satisfied with it (2.3) or if their partner was
(4.3). Other significant predictors of continued
use were ever having used the diaphragm be-
fore entering the study (5.4), having negative
or neutral feelings about the male condom at
study entry (2.9), and having talked with a part-
ner about the female condom between baseline
and the one-month interview (5.3).

The researchers conclude that the female
condom is “difficult for women to adopt with-
out…extensive training in its use,” including the
opportunity to practice inserting the device. Ad-
ditionally, they observe that although the
method has been promoted as a feasible one
to use in the absence of partner support, the
finding that partner satisfaction predicted con-
tinued use suggests a need to make the female
condom acceptable to men. They call for both
individual-level interventions and policy
changes such as increased promotion to help
ensure that the method’s potential to contribute
to STD prevention is realized.—D. Hollander
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Long-Term Use of Female
Condom May Hinge Partly
On Depth of Instruction

In the month after they were randomly as-
signed to an intervention that included the
female condom in an array of strategies aimed
at preventing unprotected intercourse, par-
ticipants perceived the method to be more
effective than nonparticipants did, were more
likely to talk to their partners about it and were
more likely to try it. However, data gathered
during a trial of the intervention show that over
the next several months, most differences
disappeared, and most women who tried the
female condom did not continue using it. The
odds of continued use were increased if women
felt sure of their ability to use the method, if
they or their partners were satisfied with it, if
they had negative or neutral feelings about
male condoms, and if they had ever used the
diaphragm.1

The 360 study participants were recruited
from a family planning clinic in New York City
in 1994–1997; after completing baseline in-
terviews, they were randomly assigned to an
eight-session intervention group, a four-session
group or a control group. Women in both in-
tervention groups were taught skills for ne-
gotiating with partners about male and female
condoms; they also received information about
the female condom, practiced inserting it into
a pelvic model, received female condoms and
strong encouragement to use them, and talked
with other participants about their experiences
in using the method. At baseline and in three
follow-up interviews (at one, six and 12
months), women provided information about
their sexual behavior, method use, commu-
nication with their partner about safer sex, per-
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Adolescents who consistently use condoms
during sex differ from those who do not in
terms of the types of relationships in which
they are involved, their goals in relationships
and their motivations for having sex, accord-
ing to a 2001 study of Dutch vocational high
school students.1 Among young people who
had had sex with a steady partner but had
never had casual intercourse, those who used
condoms consistently had a more positive at-
titude about condom use and perceived more
social pressure to use condoms, but needed
less intimacy in a relationship and less often
had sex to express love than those who en-
gaged in unsafe sex. For those who had had
casual sex, consistent condom use was posi-
tively correlated with perceived ability to use
condoms in difficult situations, attitude re-
garding condoms and perceived social pres-
sure to use condoms.

To examine whether certain behaviors, at-
titudes and motives regarding sex and condom
use are associated with consistent condom use
within casual and steady adolescent relation-
ships, researchers recruited students from five
Dutch vocational high schools to complete a
questionnaire. Participants answered questions
about their sexual history, condom use, atti-
tude toward condom use, perceived social pres-
sure to use condoms, perceived ability to use
condoms in difficult situations (i.e., while
drunk or highly aroused, when their partner
does not want to and during unexpected sex),
need for intimacy within relationships and mo-
tivations for having sex. The researchers ana-
lyzed the data using Pearson correlations, Stu-
dent’s t-tests and discriminant analyses.

Of the 701 students interviewed, 60% were
male and 40% were female; their ages ranged
between 15 and 23, and averaged 18. The vast
majority (89–91%) were born in the Nether-
lands and still lived at home. Eighty-six percent
had ever had a relationship, and 43% were in-
volved in a relationship at the time of the study.
Two-thirds of respondents had ever had sex; of
these, one-third had had one partner, nearly a
third had had two partners and slightly more
than a third had had three or more partners. Al-
most all sexually experienced students (93%)
had ever had a steady partner, whereas fewer
than half (46%) had ever had a casual partner
(defined as “someone with whom you do not

have a relationship, ‘one night stands’”). Re-
spondents who were not sexually experienced
were excluded from the analyses.

Among those who had had a steady partner,
23% reported using condoms always, 16%
most of the time, 14% sometimes and 47%
rarely or never; use of the pill and having
known a partner for a long time were the most
often cited reasons for inconsistent use or
nonuse of condoms with steady partners.
Among those who had had sex with a casual
partner, 48% reported using condoms always,
28% most of the time, 10% sometimes and
14% rarely or never; use of the pill, unavail-
ability of a condom, substance use and “it did
not cross our minds” were the most often cited
reasons for inconsistent use or nonuse of con-
doms. A greater proportion of men than of
women had ever had casual sex (56% vs. 39%),
and a greater proportion of women than of men
had had unprotected sex (85% vs. 68%).

Lifetime number of sexual partners was neg-
atively correlated with students’ perceived abil-
ity to use condoms in difficult situations and
need for intimacy within relationships (r=–.13
for both), and was positively correlated with
the frequency with which they had sex to
please others (.10), to enhance their mood
(.15) and to experience pleasure (.14). Lifetime
number of casual partners was positively as-
sociated with having sex to please others (.20)
and to enhance their mood (.23).

Compared with respondents who had ever
had casual sex, those who had never had ca-
sual sex considered themselves better able to
use condoms in difficult situations and were
more inclined to seek intimacy in relationships.
Respondents who had had a casual partner,
however, more frequently had sex to please
others, to enhance their mood or to experience
pleasure.

Among respondents who had had sex only
with a steady partner, those who used con-
doms consistently had a more positive attitude
about condom use and perceived greater so-
cial pressure to use condoms, but needed less
intimacy in a relationship and less often had
sex to express love than those who did not use
the method consistently. Having a more pos-
itive attitude about condoms, perceiving
greater social pressure to use condoms and
having sex to express love were correlated with
consistent condom use among both males and
females. In addition, women who used con-
doms consistently, compared with those who
did not, were more confident that they could
use condoms in difficult situations and less

often had sex to experience pleasure.
Among respondents who had had casual

sex, consistent condom users were more cer-
tain that they could use condoms in difficult
situations, had a more positive attitude re-
garding condoms and perceived greater social
pressure to use condoms than those who used
condoms inconsistently or not at all. Men who
consistently used condoms within their casu-
al relationships tended to have a more positive
attitude about condoms, a greater perceived
ability to use condoms in difficult situations and
a stronger perception of social pressure to use
condoms than those who had unsafe casual
sex. Women who consistently used condoms
within their casual relationships had a greater
perceived ability to use condoms in difficult sit-
uations, expressed a greater need for intimacy
within a relationship and were more motivat-
ed to have sex to please others or to express love
than women who had unsafe casual sex.

The authors comment that according to
their findings, the type of relationships in
which adolescents are involved and the moti-
vations adolescents have for engaging in sex
are associated with consistent condom use.
They suggest that interventions that “target spe-
cific subgroups and as such take into account
the type of relationships (e.g., steady or casu-
al) and the meaning of the relationship and
sex itself would be even more effective in pro-
moting safe sex.”—J. Rosenberg
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Maternal Mortality Risk
Rises with Cesarean Birth,
Falls with Prenatal Care

Relationship Type, Goals
Predict the Consistency
Of Teenagers’ Condom Use

Among the factors associated with maternal
mortality, the “most mutable” are those to do
with health care services. Two examples are
the level of use of prenatal care and the rate of
cesarean delivery, according to a population-
based case-control study conducted in North
Carolina.1 Among women who had had a live
birth, those who had a cesarean section were
more likely than those who had a vaginal de-
livery to die within one year of childbirth be-
cause of the pregnancy or its management
(odds ratio, 3.9). However, pregnancy-related
mortality was less likely among women who
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received any prenatal care than among those
who did not (0.2).

To explore associations between pregnancy-
related death and various aspects of health care
service, researchers analyzed data from a North
Carolina maternal mortality surveillance sys-
tem, which matched death certificates, records
of live births and fetal deaths, and autopsy or
other medical reports. The researchers identi-
fied 400 women aged 10–50 who had died
within one year of childbirth during 1992–
1998, of whom 118 had had a live birth and
died of causes directly related to or aggravat-
ed by the pregnancy or its management. To ob-
tain unmatched controls, the researchers ran-
domly selected 3,697 women from the 731,217
women who had had live births registered in
the state in 1992–1998, ensuring that study
and control groups were equally distributed
over the seven-year period.

Overall, 55 deaths per 100,000 live births
occurred during the study period and were at-
tributable to any cause, and 21 per 100,000 live
births were attributable to pregnancy-related
causes.

Similar proportions of women in the study
and control groups had received maternity care
coordination assistance (30% and 23%, re-
spectively), maternal and child nutritional ser-
vices (45% and 42%), and prenatal care in a
public rather than a private clinic (23% and
22%). Furthermore, similar proportions had
received prenatal care that was classified as ad-
equate according to the standards set by the
American College of Obstetricians and Gyne-
cologists (75% and 82%). However, cesarean
deliveries were significantly more common
among the study group than among the con-
trols (52% vs. 16%), and the receipt of any pre-
natal care was more common among the con-
trol women than among those who died (99%
vs. 94%). Univariate logistic regression con-
firmed that the likelihood of pregnancy-related
death was associated with having had a cesar-
ean rather than a vaginal birth (unadjusted
odds ratio, 5.6) and with having received any
prenatal care (0.2).

Further regression analyses revealed several
confounding factors: Six medical conditions—
eclampsia, pregnancy-induced hypertension,
hypertension not induced by pregnancy, heart
disease, fever during labor and diabetes—as well
as older age and preterm birth (i.e., occurring
before 37 weeks) were associated with signif-
icantly increased odds both of cesarean de-
livery and of pregnancy-related death. After
adjustment for these factors, the odds of

pregnancy-related death remained significantly
higher among women who had had a cesare-
an birth than among women who had deliv-
ered vaginally (odds ratio, 3.9).

In addition, an annual income of less than
$10,000 and an education below high school
level were associated with an increased likeli-
hood of pregnancy-related mortality and de-
creased likelihood of receipt of prenatal care.
When these two confounders were account-
ed for, the odds of dying within one year of
childbirth because of the pregnancy remained
80% lower among women who had received
any prenatal care than among women who had
not obtained such care (odds ratio, 0.2)

Finally, in a comparison of mortality by
cause of death among all women who had had
a live birth during the study period, rates for
cesarean deliveries were consistently higher
than those for vaginal deliveries. Overall, the
rates of mortality attributable to pregnancy
were approximately 36 per 100,000 cesarean
deliveries and nine per 100,000 vaginal de-
liveries. The analysts therefore estimate that
cesarean births quadruple a woman’s risk of
pregnancy-related death (relative risk, 3.9).

On the basis of these findings, the re-
searchers suggest that the Healthy People 2010
objective of reducing maternal mortality to
about three deaths per 100,000 live births “can
be achieved through system changes.” In par-
ticular, they continue, “improving use of pre-
natal care and lowering the cesarean delivery
rate could potentially reduce pregnancy-related
mortality in the United States.”—T. Lane
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lower socioeconomic status and had poorer ob-
stetric histories than their nonabused peers, but
the analyses controlled for these disparities and
therefore indicate that these factors alone did
not explain the differences in outcomes.

Using data from the Seattle Police Depart-
ment and statewide birth and fetal death reg-
istries, the researchers examined the experi-
ences of women aged 16–49 who had a
singleton live birth or a fetal death during the
study period. The analyses included 389
women who reported at least one incident of
partner violence to the police during pregnancy
and 3,090 women, matched by age, race and
ethnicity to this group, with no such reports.
Six birth outcomes were studied: low birth
weight (less than 2,500 g), very low birth
weight (less than 1,500 g), preterm birth
(20–36 weeks’ gestation), very preterm birth
(20–31 weeks’ gestation), fetal death at 20 or
more weeks and neonatal death (before hos-
pital discharge or, for infants delivered in a non-
hospital setting, before completion of the birth
certificate).

Abused and nonabused women had sig-
nificantly different demographic and risk-
related profiles. The proportions of women
who had a high school education or less, re-
ceived public health benefits, and had subsi-
dized or no insurance were higher among
those reporting violence than among others;
the proportion who were married was lower
among women who had been abused. Smok-
ing and drinking during pregnancy were more
prevalent among those reporting abuse than
among nonabused women, as was receipt of
inadequate prenatal care. Four in 10 abused
women had never given birth before, compared
with half of nonabused women. One-third of
abused women had had an induced abortion,
and one-quarter had had a spontaneous abor-
tion; these proportions were all lower among
those who were not abused. Likewise, the pro-
portion who had experienced a fetal death,
while small in both groups, was lower among
nonabused than among abused women.

Findings from unconditional logistic re-
gression analysis controlling for women’s back-
ground characteristics showed that every study
outcome except fetal death was independently
associated with partner violence. Compared
with women reporting no partner violence,
those reporting any had nearly twice the odds
of having a low-birth-weight baby or preterm
delivery (odds ratios, 1.7 and 1.6, respective-
ly), more than twice the odds of bearing a very
low birth weight infant (2.5) and more than

Reports to Police of Abuse
During Pregnancy Signal
Risk of Adverse Outcomes

Pregnant women who call the police to report
that their partner has physically abused them
are at increased risk of a number of adverse birth
outcomes.1 In a population-based study of
women who gave birth in Washington State in
1995–1998, the odds of having a low-birth-
weight or very low birth weight infant, a preterm
or very preterm birth, or an infant who died
soon after delivery were significantly elevated
among those who reported partner violence
during pregnancy. Abused women were of
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three times the odds of having a baby who was
very preterm or who died a short time after
birth (3.7 and 3.5).

In addition to studying the overall cohort,
the researchers looked separately at outcomes
among women who experienced physical and
nonphysical (i.e., psychological or emotional)
partner abuse. Results for the 72% of women
who were physically abused were similar to
those for the whole cohort; for women re-
porting other kinds of abuse, however, most
associations were not significant at the multi-
variate level.

Although the researchers acknowledge that
the generalizability of police data is limited,
they point out that such data are valuable in

Over time, the proportion of women whose
first two children had different fathers rose
steadily from 3% to 10%. Women’s level of ed-
ucation also increased, and while a change of
partners was most common among those with
the least education in each period, the gap grew
over the 30 years of the study: In the earliest
period, 5% of women with the lowest level of
education (10 or fewer years of schooling) and
2% of those with the highest level (more than
14 years) changed partners between preg-
nancies; in the most recent period, the pro-
portions were 19% and 6%, respectively.

First-born infants of women whose partner
did not change had a higher rate of mortality
within one year than did second-born infants
(8.3 vs. 6.7 deaths per 1,000 births); in con-
trast, first- and second-born infants with dif-
ferent fathers had nearly identical mortality
rates (8.3 and 8.7 per 1,000, respectively). Re-
sults of the logistic regression analysis revealed
that first-born infants’ risk of dying by age one
was the same regardless of whether their moth-
er changed partners before conceiving again;
for second-born infants, however, the risk was
significantly elevated if different men were in-
volved in the pregnancies (relative risk, 1.8).

Similarly, the proportion of deliveries that
were preterm declined between the first and
second births (from 5% to 4%) among women
whose infants had the same father, but it in-
creased (from 6% to 8%) among those who
changed partners. Women who changed part-
ners had a slightly elevated risk of delivering
their first infant before term (relative risk, 1.2),

but the increase in risk was even greater in the
second pregnancy (2.0).

This pattern was repeated with regard to low
birth weight. Among women whose first two
children had the same father, 4% had a low-
birth-weight first infant, and 3% a low-birth-
weight second infant; however, second infants
born to women who changed partners had a
higher incidence of low birth weight than first-
borns (7% vs. 6%). As was the case for preterm
delivery, the risk of this outcome was elevated
among women who changed partners, and the
difference was more modest with the first birth
(relative risk, 1.3) than with the second (2.5).

For second-born infants, the mortality rate
decreased as the level of maternal education
increased, regardless of whether the mother had
changed partners between pregnancies. The
incidence of preterm birth and low birth weight
declined with increasing maternal education
only if both infants had the same father. At each
level of education examined, women who
changed partners had a greater risk of adverse
outcomes than those who had the same part-
ner; the differentials generally were largest
among those with the most schooling.

The researchers conclude that “changes in
lifestyle or social circumstances may accom-
pany change of partner, and these changes
could be important.” They stress, however, that
whether women who change partners between
pregnancies also adopt a “less healthy lifestyle”
than others still needs to be investigated.
—D. Hollander
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Norwegian women, like their counterparts in
other developed countries, are increasingly
changing partners between their first two preg-
nancies, and evidence from a population-based
study suggests that this trend may have adverse
implications for pregnancy outcomes and infant
health.1 The rate of infant deaths within one
year and the proportions of infants who were
delivered preterm and were low-birth-weight
declined between the first two pregnancies if
the father was the same, but they increased if
different men were involved. Moreover, for the
second infant, the odds of each of these out-
comes were roughly doubled if the mother had
changed partners since her first birth.

The researchers used the national medical
birth registry to identify women who had at
least two births between 1967 and 1998; the
study included 488,141 women, of whom
31,683 had changed partners between their
first two pregnancies. Data from the registry
and from Norway’s vital statistics system per-
mitted the investigators to examine the inci-
dence of infant mortality (deaths by age one),
preterm delivery (before 37 weeks’ gestation)
and low birth weight (less than 2,500 g), as
well as maternal characteristics. In logistic re-
gression analyses controlling for mother’s age
and education, the period in which the birth
occurred (1967–1976, 1977–1986 or 1987–
1998) and, in the case of second births, the in-
terval between births, the researchers com-
pared the likelihood of these outcomes for
women who had changed partners and those
who had not.

establishing that partner violence occurred
while a woman was pregnant. They conclude
that “when pregnant women are identified at
the time of a reported incident, they should
be provided health information and referrals
to social, health, and crisis intervention
services…because partner violence may be a
strong marker for high-risk pregnancy.” At the
same time, the analysts urge health care
providers to screen women for partner violence
throughout pregnancy and the postpartum
period.—D. Hollander
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Pregnancy Outcomes and Infant Health Suffer When
A Woman’s First Two Children Have Different Fathers

Odds of Single Motherhood
Are Increased if a Child Is
Valued as a Social Resource

Although research on nonmarital fertility has
typically focused on economic factors, un-
married women may have children for reasons
unrelated to economic motivations. Findings
of an analysis of national, longitudinal data1

suggest that unmarried women who highly
value the social capital gained from child-
bearing may be more likely than other un-
married women to give birth. The analysis also
shows that the odds of having a nonmarital
birth are increased if the woman intends to



Certain patterns of alcohol consumption short-
ly before conception and late in pregnancy are
related to a woman’s odds of giving birth to a
full-term infant who is small for gestational age,
according to an analysis of data from a multi-
state sample.1 Overall, women who binged on
alcohol in the three months before pregnancy
had slightly reduced odds of having an un-
dersized infant (odds ratio, 0.9), but among
women who drank moderately to heavily in a
typical week, bingers had increased odds of this
outcome (2.2); heavy drinkers had essential-
ly the same risk as nondrinkers. In contrast,
binge drinking in the last trimester of preg-
nancy was not associated with the likelihood
that an infant was small for gestational age, but
heavy alcohol consumption at this time was
associated with sharply elevated odds (4.3).

To assess relationships between a woman’s
drinking habits and the risk that her infant will
be small for gestational age, researchers ret-
rospectively analyzed data from 19 states par-
ticipating in the Pregnancy Risk Assessment
Monitoring System for the years 1996–1999.
Social and demographic information was ob-
tained from infants’ birth certificates and from
questionnaires and telephone interviews com-
pleted within six months after birth. Women
were asked how many drinks they consumed
in an average week during the three months
before they conceived and the last three
months of pregnancy, and were classified as
nondrinkers, light drinkers (three or fewer
drinks per week), moderate drinkers (4–13
drinks) or heavy drinkers (14 or more drinks)
for each period. Women were also asked if they
binged on alcohol (consumed at least five
drinks at one sitting) during each period.
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have a child in the near future, but the odds
are decreased if she is sure that she does not
want to have a child.

The study used data on unmarried, non-
sterilized U.S. women participating in the
1987–1988 and 1992–1994 waves of the Na-
tional Survey of Families and Households. The
researchers examined whether selected fertil-
ity-related attitudes and intentions at Wave 1
were associated with having a live birth be-
tween Waves 1 and 2.

Of the 1,155 women included in the analy-
ses, more than half were white (63%), and the
rest were primarily black (28%) or Hispanic
(8%). Most women had graduated from high
school (86%); more than half (63%) had an
annual income of $5,000–25,000. For each
woman, the observation period included in the
analyses involved the months from baseline
until conception, marriage or Wave 2, whichev-
er came first. Of the more than 50,000 person-
months observed, 18% involved women who
were cohabiting, 37% involved women who
were working full-time, 49% involved women
who had never given birth and 70% involved
women aged 25–39.

In addition to gathering data on background
characteristics, the Wave 1 survey asked each
woman how important the value of children
as a social resource, the economic costs of chil-
dren and her career are to her when she thinks
about potential childbearing. The social re-
source variable measured the importance of
the following considerations in a woman’s
childbearing decisions: providing herself with
something to do, someone to love or someone
to care for her in older age; having at least one
son and one daughter; providing a current
child with a sibling; and providing her parents
with grandchildren. The survey also collected
data regarding women’s attitudes toward non-
marital fertility and childbearing intentions.

Forty percent of women rated the impor-
tance of children as a social resource as low,
44% indicated that this consideration was of
medium importance and 16% responded that
it was highly important. The importance of eco-
nomic costs was rated as low by 11%, medi-
um by 36% and high by 53%; the importance
of career was low for 21%, medium for 32%
and high for 47%. Twenty-three percent of
women agreed that it was all right to have chil-
dren outside of marriage, 42% disagreed and
35% were neutral. When asked about their
general intention for fertility, 43% felt at least
moderately sure that they would have a future
birth, 33% felt moderately sure that they would

not and 24% were unsure. Fourteen percent
intended to have a child in the next four years,
whereas 86% did not.

Twenty-one percent of the women gave birth
during the observation period. In a logistic re-
gression model adjusted for numerous back-
ground characteristics, cost consideration was
not associated with nonmarital conception,
but the importance of children as a social re-
source and of career were. Specifically, non-
marital conception was more likely if the
woman had attached high rather than medi-
um importance to the consideration of chil-
dren as a social resource (odds ratio, 1.5); how-
ever, conception was less likely if she had
attached high rather than medium importance
to the consideration of career (0.7).

In a model that added three variables related
to fertility intention and attitude toward out-
of-wedlock birth, the importance of career was
no longer associated with the outcome vari-
able, and the value for importance of children
as a social resource merely approached the
level of statistical significance. The three ad-
ditional variables, however, did show signifi-
cant associations. In particular, the odds of
nonmarital conception were 50% higher for
women who had planned to have a child with-
in four years than for other women (odds ratio,
1.5). Women’s odds were reduced by 40% if
they had been sure of their intention not to
have a child, rather than unsure of their fer-
tility plans (0.6), or if they had disagreed that
out-of-wedlock birth would be all right (0.6).

When all variables were considered in the lo-
gistic regression analysis, several background
characteristics also were associated with the out-
come variable. The odds of nonmarital con-
ception in a given observation month were in-
creased by 70–80% if the woman had at least
two children rather than no children, if she was
black instead of white, or if she was currently
cohabiting (odds ratios, 1.7–1.8). The odds were
increased by approximately 30% if the woman
was employed full-time (1.3), and they were
more than doubled if she was younger than 25
(2.3). A woman’s odds of nonmarital concep-
tion were decreased, however, if she was aged
35 or older rather than 30–34, or if she had
more than a high school education (0.1–0.6).

The researchers concede that their analysis
could have benefited from inclusion of other
types of data, such as characteristics of single
fathers and the male-to-female ratio of eligible
potential spouses. Nonetheless, they note that
their findings of associations with background
characteristics confirm results of previous stud-

ies and, more important, their other findings
“break new ground by demonstrating that
noneconomic fertility motivations play a sig-
nificant role in nonmarital fertility.” They con-
clude that “we need to move beyond economic
factors and gain a fuller appreciation of the so-
cial rewards that induce unmarried women to
have children.”—C. Coren
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Heavy Drinking Is More
Strongly Related to Fetal
Growth Than Is Bingeing
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Descriptive analyses were based on 50,461
women who gave birth to a live singleton in-
fant at full term (37–42 weeks’ gestation). Most
of the women were white (79%), aged 18–34
(83%) and married (66%) and were not re-
ceiving public assistance (81%). More than
three-fourths had at least a high school edu-
cation. Nearly half had a normal weight before
conceiving, and 82% did not smoke in late
pregnancy.

Weighted data from the survey suggested
that 44% of women in the study population
drank during the three months before preg-
nancy and 6% during the last trimester, but
almost all drank lightly. The proportions of
women who binged on alcohol during the
same periods were much smaller (13% and
fewer than 1%), and about half of these women
binged only once.

Sixteen percent of women gave birth to an
infant who was small for gestational age (had
a birth weight below the 10th percentile for ges-
tational age). The proportion was significant-
ly higher among women who drank heavily be-
fore pregnancy than among women who did
not drink during this period (12% vs. 8%), but
proportions among women who did and did
not drink during the last trimester of preg-
nancy were similar, regardless of the level of
drinking. Among women who drank heavily
before pregnancy, a significantly larger pro-
portion of those who had binged than of those
who had not gave birth to an undersized in-
fant (14% vs. 3%); similarly, among women
who drank heavily in the last trimester, a sig-
nificantly larger proportion of those who also
binged than of others had an infant who was
small for gestational age (36% vs. 0.4%).

Risk analyses were based on the 39,709
women for whom complete data were avail-
able. In a multivariate analysis that took into
account maternal age and education, number
of cigarettes smoked during the last trimester
and other potentially risk-related factors, al-
cohol consumption before pregnancy, re-
gardless of the level of consumption, was not
associated with women’s odds of giving birth
to an infant who was small for gestational age.
In contrast, heavy drinking during the last
trimester of pregnancy was associated with a
quadrupling of the odds (odds ratio, 4.3).

Among women overall, those who binged
on alcohol before conceiving had a small but
significant reduction in the odds of giving birth
to an undersized infant relative to those who
did not drink or who drank but did not binge
(odds ratio, 0.9). However, among the sub-

group of women who drank moderately or
heavily before pregnancy, binge drinkers had
odds that were twice as high as those of
non–binge drinkers (2.2). Binge drinking in
the last trimester of pregnancy was unrelated
to the odds of having an undersized infant
among women overall; its relationship to this
outcome among moderate to heavy drinkers
could not be assessed because few women re-
ported both patterns of drinking at that time.
For each time period, the number of binges had
no association with the odds.

The researchers speculate that any protec-
tive effect of binge drinking near the time of
conception may be due to vascular effects of
alcohol that aid placental development or to
differences in unmeasured dietary factors
between drinkers and non- drinkers. “A well-
designed prospective study examining the
relations between nutrition, alcohol use, pre-
pregnancy weight, pregnancy weight gain, and
fetal growth would be valuable in determin-
ing what advice about diet and alcohol con-
sumption is appropriate for women planning
to become pregnant,” the researchers conclude.
—S. London
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cer and fatal breast cancer, researchers re-
cruited women aged 50–64 to the Million
Women Study between 1996 and 2001.
Women were not eligible if they had ever had
cancer other than nonmelanoma skin cancer.
All of the women underwent mammography
at the start of the study and completed ques-
tionnaires that addressed social and demo-
graphic factors, menstrual and reproductive
history, and use of hormones. The researchers
used national registries to ascertain first diag-
noses of invasive breast cancers and deaths due
to breast cancers over time.

The cohort included nearly 1.1 million
women, who were 56 years old, on average, at
the start of the study. Overall, half had used
or were using hormone therapy. All of the risk
analyses were based on the 76% of women
who were postmenopausal and for whom the
time since menopause was known.

During an average period of almost three
years, invasive breast cancer was diagnosed in
9,364 women. In an analysis that took into ac-
count age, time since menopause, number of
live births, family history of breast cancer and
other potentially risk-related factors, women
who were using hormone therapy at the start
of the study had a significantly higher risk of
invasive breast cancer than never-users (rela-
tive risk, 1.7). In contrast, among past users,
only women who had stopped taking hor-
mones in the previous year had an increased
risk (1.1).

Fifty percent of current users were taking
both estrogen and progestogen, 41% were tak-
ing only estrogen, and the rest were taking
other or unknown preparations. Relative to
never-users, current users of estrogen-only ther-
apy had a risk of breast cancer that was in-
creased by about one-third (relative risk, 1.3),
and current users of combined estrogen-
progestogen therapy had a risk that was twice
as high (2.0). Past users of these types of hor-
mone therapy were not at increased risk. 

For current users, the risk of breast cancer
increased with the total duration of hormone
use at the start of the study. Women who had
been using estrogen-only therapy for less than
five years and those who had been using it
longer had 20–30% higher risks than never-
users (relative risks, 1.2 and 1.3, respectively).
Women who had been using estrogen-
progestogen therapy for those durations had
greater elevations of risk (1.7 and 2.2). Re-
gardless of the total duration of use, the risk
for past users was statistically indistinguish-
able from that for never-users.

Current Hormone Therapy
Use Linked to 30–100% Rise
In Risk of Breast Cancer

Postmenopausal women who use hormone
therapy have an increased risk of breast can-
cer, but the elevation of risk varies with the type
of therapy, finds a nationwide British cohort
study.1 Current users of estrogen-only thera-
py had a roughly one-third greater risk of breast
cancer than never-users of hormone therapy,
while current users of combined estrogen-
progestogen therapy had twice the risk of
never-users. Among women currently taking
hormones, the longer the use, the greater the
increase in risk. In contrast, past users were at
increased risk for breast cancer only if they had
stopped therapy less than one year earlier. Cur-
rent users of hormone therapy also had an el-
evated risk of dying from breast cancer, where-
as past users did not.

To assess associations between type of hor-
mone therapy and the incidences of breast can-
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The elevated risk of breast cancer in current
users of estrogen-only therapy did not vary
with the type or dose of hormone, and was the
same whether the estrogen was administered
orally, transdermally or through implants. Sim-
ilarly, the relative risk in women using com-
bined estrogen-progestogen therapy did not
vary with the type of progestogen or regimen
(continuous or sequential). Moreover, current
users overall had a similarly elevated risk re-
gardless of their age, family history of breast
cancer or ever-use of oral contraceptives. How-
ever, current users who were underweight or
had a normal body mass index consistently
had a greater elevation of risk than current
users who were overweight or obese.

During an average follow-up period of about
four years, 637 women died of breast cancer.
Compared with never-users of hormone ther-
apy, current users at the start of the study had

an elevated risk of dying of breast cancer (rel-
ative risk 1.2), whereas past users did not.

Physicians recommend combined hormone
therapy mainly to women who still have a
uterus, because estrogen-only therapy is as-
sociated with an increased risk of endometri-
al cancer. Thus, to put their findings in the larg-
er context of women’s health, the researchers
estimated numbers of breast cancers and en-
dometrial cancers associated with use of
estrogen-only and estrogen-progestogen ther-
apy by women with a uterus. For both types
of therapy, 10 years of use by 1,000 women be-
ginning at age 50 would lead to approximate-
ly 15–19 additional cancers by age 65. Most
of the additional cancers in users of estrogen-
only therapy would be endometrial cancers,
whereas all of the additional cancers in users
of estrogen-progestogen therapy would be
breast cancers.

With the exception of the “substantial dif-
ference” in the elevation of breast cancer risk
between estrogen-only and combined hor-
mone therapy, the elevation of risk is not af-
fected by specific features of the hormone ther-
apy, the researchers note. In light of the
estimated risk of breast and endometrial can-
cers together, they contend that combined hor-
mone therapy seems to offer “little advantage”
over estrogen-only therapy for women who still
have a uterus. Longer follow-up will be need-
ed to obtain reliable estimates of the influence
of different types of hormone therapy on the
risk of death from breast cancer, the researchers
caution.—S. London
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