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proximately 10% (n = 310843) of

white newborns and 18%

(n =104 152} af black newboms
were delivered preterm, befare 37 com-
pleted weeks of gestation.! Preterm
birth increases the risks for infant mor-
bidity and momality. Clinleians can use
information on rates of repeat pre-
term delivery in counseling patients;
those who have already experienced a
preterm delivery are likely to be espe-
cially anxious for guldance. Research-
ers may find thar idemifying risk fac-
tors for recurrent preterm delivery
suggests hypotheses about the eriol-
gy of preterm delivery, the cause of
which is largely unknown.® In addi-
tlon, policy makers responsible for di-
recting prenatal care and for allocar-
ing research funds need to know the
contribution of recurrent preterm de.
livery to the overall rate of preterm de-
livery. We used birth and fetal death
certificates filed in Georgia from 1980
thromgh 1985 wo compute the e of re-
currence of singleton preterm deliv-
ery in second pm&mnrim

METHODS

Study Population

We used feral desih and birth certifi-
cates 1o idemify successive pregnan-
cles eecurring to individual mothers
{pregnancy histories). Methods for con-
structing pregnancy histories by link-
ing wital records and an evaluation of
thise histories have been published ™

Context Information about rsk of recurrent preterm delivery is useful to dm-i:.'.'r;s.
researchers, and policy makers for counseling, generating etiologic leads, and mea-
suring the related public health burden.

Objectives To identily the rate of recurrence of preterem delivery in second preg-
nangies, factors associated with recurrence, and the percentage of proterm deliveries
in women with a history of preterm delivery.

Deslgn and Setting Popalation-based cohort study of data from birth and fetal death
certificates from the state of Georgia between 1980 and 1935,

Subjects A total of 122 722 white and 56 174 Black women with first and second
singleton deliveries at 200 to 44 weeks' gestation.

Main Qutcome Measure Length of gestation (categovized as 20-31, 32-38, or
=37 Wsl!lﬁ] at second delivery compared with length of gestation at first delivery, by
age and race,

Results Most women whase first delivery was preterm subsequently had term de-
liveries. OF 1023 white women whase first delivery ocourred at 20 ta 21 weeks, 3.2%
(95% confidence interval [CI], 6.6%-10.1%) delivered their second birth at 20 to 31
weeks and 2001% (95% C), 17.7%-22.8%) at 32 to 36 weeks. Of 1084 comparable
black women, 13.4% (95% CI, 11.4%-15.6%) delivered at 20 to 31 weeks and 23.4%
(95% Cl, 20.9%-26.1%) delivered at 32 to 36 weeks. Among women whose first
delivery occurred at 32 to 36 weeks, all commesponding rates were lower than those
whicse first Birth was at 20 to 31 weeks; the rates of secand birth at 20 to 31 weeks
were substantially lower (for white women, 1.9% [95% CI, 1.7%-2.2%]; for black
women, 3.8% [25% Cl, 3.4%-4.2%]). Compared with women aged 20 to 49 years
at their second delivery, women younger than 18 years had bwice the risk of recur-
rence of delivery at 20 to 31 weeks. Of all second deliveries at 20 to 31 weeks, 29.4%
for white women and 37.8% for black womnen were preceded by a preterm delivery.

Conclusions Cur data suggest that recurrence of preterm delivery contributes a no-
table partion of all preterm deliveries, especially at the shortest gestations.
FAMA MOOCE 2E2:1591- 1556 W ITLL L0

From these histories, we identified
women whose first and second preg-
nancics ended in singleton s1illbinhs or
live births of newborns weighing at least
300 g or, il birth weight was un-
kngwn, women who delivered at 20
werks or more of gestation. To ensure
that we analyzed consecutive hinths, we
required that the manth and year of the
preceding birth listed on the second
birth certificate match exactly the
month and year recorded on the cer-
tificate for the first birth. We consid-
ered the length of geststion 1o be the
mumber af Mull weeks bebween the last

E200M American Medical Assectabon, All rights reserved.

menstrual period and birth, and we as-
sessed the plausibility of this variable
using sex- and race-specific sran-
dards.* We excluded those who had 1
Or more pregnancies whose gesta-
tional length was unknown, was shorter
than 20 weeks or longer than +4 weeks,
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EECURRENCE OF PRETERY DELIVERY

or was implausible given the infant's
birth weight, Wi restricted the sudy
population 1o women who were white
or blaclk.

Data Sources

All data for this study derived from fe-
1al death or live birth certificares. The
outcome of interest was length of ges-
tation in the second pregnancy, but this
messure was nonmndomly missing for
2 substantial percentage of pregnan.
cies. As birth welght was available for
nearly all newharns, we considered it
a proxy [or gestation and conducted
paraliel analyses using hirth weight. We
analyzed all preterm deliveries { <37
wieeks) as wiell a5 3 subseis of these de-
liveries composed ol very preterm
(20-27 and 28-31 weeks) and moder-
ately preterm (32-36 weeks) deliver-
ies, These 3 subsets comrespond 1o dil-
ferent levels of risk for infant mortality
and morbidity.*” Because the number
of deliveries ar 20 1o 27 weeks’ gesta-
tion was small, we combined them in
multivariate analyses with those at 28
ta 31 weeks, For low birth welght, we
used the conventional subsets of very
krw hirth weight (VLEW, <1500 ghand
moderately Low birth weight (MLEW,
1500-2499 g).

Key variables were length of gesta.
tion and binh weight in the lirst preg-
nancy (categorized in the same way as
for the second pregnancy). In analyz-
ing the risk of recurrence of peeterm de-
livery or delivery of low-birth-weight
newbormns, we examined the following
second-pregnancy variables that might
affect this risk: sex of the infant, inger-
pregnancy interval, year of delivery,
presence of absencs of the hther's name
on the birth certificate, matemal edu-
cation and smoking, and outcome (live
or stillbom). We also checked for the
potentially confounding elfects of these
vartables.

[nterpregnancy interval was de-
lined as the number of months be-
tween the date of birth for the first preg-
nancy and the last menstrual pericd for
the second pregnancy. The father's
name was coded as present for both
pregnancies or absent for 1 or both
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pregnancies. 1n Gesrgia during the
study yvears, the father’s name was rou-
timehy listed on birth cerificates of mar-
ried women. To be listed on the cer-
thflcare of an unmarried woman, the
Father had 1o give his written permis-
sion, Thus, women for whom the fa-
ther's name was listed for both preg-
nancies might, on average, have had
greater paternal support. Because in-
formation on maternal smoking was
available only after 1968, analyses that
included smoking were restricted o
second deliveries alier that year, All
vartables were categorical,

Statistical Analysls

To evaluate potential bias in our analy-
sis of preterm recurrence that might be
relaced vo the availability of gestational-
length data, we compared the birth-
weight distribution and personal char-
acteristics of the group of women for
whom gestational-length data were
available Tor bath pregnancies with
those of women for whom gestational-
length data were missing for 1 or both
pregnancies. We then computed the
crude rates of preterm dellvery for the
first and second pregnaney and rates of
recurrence of preterm delivery.
Amang the subsets of women whose
first delivery was preterm or whaose Frst
newhorn had a low binh weight, we nsed
logistic regression to book for factors as-
sociated with recurrence of the same out-
come of the first delivery. For analyses
of the preterm subsets, the comparison
group consisted of women who had werm
deliveries { =37 weeks) in theie second
pregnancies. For analyses of the bow-
binth-weight subsews, we used normal
birth weight {=2500 g) a5 the control
group. Because of mcial differences in
the background rates of preterm deliv-
ery, we stratified all analyses by mater-
nal race. We delined mnfmndirrg o be
present when the adjusted odds ratie
{(OR) differed from the crude OR by a
least 10%. W assessed each model by
using the Hosmer-Lemeshow goodness-
of-fit test and comparing the predicted
and ohserved distributions of out-
coktes. Beciisse recumences of pretenm
delivery or low-birth-weight newboms

were not rare, ORs compated from lo-
pisthe regression were expected to over-
estimate relative risks (RREs)* When we
used the method of Zhang and ¥io® 1o
cormpute the REs lrom the adjusted ORs,
hewever, we found that the ORs only
marginally overestimated the REs, pre-
surnably because nearly all the ORs were
moderate. Hence, except for a few illus-
trativie cormparsonsg of ORs and BRs, we
present (RS -:'m'l:r'. We eeluded women
fram kegistic regression models when in-
formation for at least 1 of the variables
in the model was missing, Finally, we
computed the percentage of preterm de-
Hveries in the s#cond Pregnancy that
were preceded by a preterm delivery.

Analysis of these data was approved
by the instutional review baard at the
Ceners for Disease Control and Pre-
Vention.

RESULTS
Completeness of Study Population

From 1980 through 1995, 1820 110
Hwe birth or feeal death events were re-
corded in Creorgia, We identified
155 519 white women and 75 556 black
women who had first and second single-
ton pregnancies during this period.
Fi.[[}'-ﬂ'l.l!‘tt percent alwhite women and
55% af black women with a first deliv-
ery in 1980 through 1984 were in.
cluded in thece FTOUp; larwomen with
first deliveries in 1985 through 1939 or
after 1989, the comparable percent-
ages were 8% and 52% for white
women and 23% and 23% lor black
women, respectively,

Avallablitty of Data
on Length of Gestation

Accepable data for determining length
of gestation for both the first and sec-
ond pregnancies were available for
122 722 (78.9%) of white women and
56174 (T4 3%) of black women, In
contrast, newhomns’ bisth-weight data for
both pregnancies were available for
98.6% of white women and 99.0% of
black women. Higher percentages of
women who, in their ficit pregnancies,
delivered newhomns weighing at least
2500 g bad acceptable gestational-
length data for both pregnancies (white
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womnen, B0.4%: black women, 76.3%)
than did women whe delivered new-
boms weighing 1500 1o 2400 g (white
women, 58.3%; black women, 61.3%)
or less than 1500 g (white women,
63.7%; black women, 80.6%), Similar
patterms were observed for second preg-
nancies (data not shown), Also, among
both white women and black women,
the subgroups of women who had char.
acteristics cypleally associated with
increased risk for adverse pregnancy
cutcomes {eg, they were voung, un-
married, had a lower evel of education,
initiated prenatal care lace in the preg-
nancy, of had noe prenatal care) had a
lower percentage of accepiable gesta.
tional-length data for both pregnanicies
than did women at lower risk, Finally,
for women of bath mces, the percent-
age with acceptable data for pestational
length of both pregnancies was stahle
seross the study years {data not shown ),

Rate of Preterm Delivery

Forwhite wamen, rates of preterm deliv-
ery (<237 weeks), moderately preterm
delivery (32-36 weeks), very preterm
delivery (20-31 weeks), low-birth-
weight newboms [<C2500 g), MLEW
newborns (1500-249%9 o) and VLEW
mewhoms (<1500 g were higher for firse
pregnancies than for second pregman-
cies (TABLE 1), For black women, rates
of preterm delivery, moderately pre-
term delivery, low-binth-weight new-
bommns, and MLEW newbormns decressed
from the first v second pregnancies. In
cantrast, among black wormen the rates
of very preterm delivery and VLEW new-
boms were nearly the same far the first
and second pregnancies. Over time for
bath races, the mte of very preterm delis-
exy incressed for first birts but decreased
among second binhs (data nat shown),
Similar temporal trends occurred for the
rate af VLEW newboms.

Recurrence of Preterm Delivery

Crade rates of recurmence of preterm de-
liverywere higher for black women than
for white women. Among those in the
studywhose first pregrancy endedina
preterm delivery, 19.9% af white wom-
enand 2600 of black women had a pre-

term delivery in theirsecond pregnancy
{(data not showmn). For bath white wom-
en and black women, the rate of preterm
delivery in the second pregnancy in-
creased as the lengrh of first pregnancy
decreased {(FIGURE). Among women
whese [irst pregnancies lasted only 20
o 27 weeks, 28,95 ol white women and
36.8% of black women had a preterm
delivery in their second pregnancy.
For both white women and black
wornen whose first deliveries were very
preterm (20-31 weeks), the rate of pre-

RECURREMCE OF FRETERM DELIVERY

term delivery in the second pregnancy
showed no sustained trend during the
years of the study (TABLE 2}, For £x-
ample, among white women in this
group, miss of preterm second births
were 24.2% for 1980 through 1984;
29.9% for 1985 through 1989; and
28.6% for 1990 through 1995, In con.
LE2s5, over lime among baoth white
women and black women who had very
preterm deliveries in their frst preg-
nancles, very preterm deliveries mads
up a steadily declining percentage of all

e e - ey
Table 1. Distribution of Pregrandies by Length of Gertation and Birth Weight and by Race

and Birth Order in Geongia, 1980-1525
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EECURRENLCE OF FRETERM DELIVERY

the preterm deliveries in the second
pregnancy. Among white women, this
percentage decreased from 36.8% in
1980 through 1984 w0 23.8% in 1990
through 1995, For comparable black
women, this value was 53 4% in 1930
through 1984 and 31.2% in 1990
through 1995, Simvilar paterns were not
seen among womet whose lrst new-
bom had VLBW (Tahle 2,

For women of both races, the rate of
preterm delivery or low-binh-weight
newboms in the second pregnancy
among women whose firs newhom was
delivered nll‘:lﬂunl:d:,r preterm (32-36
weeks) or had MLEW (1500-2400 g)
was lower in 1990 through 1995 (han
in 1980 through 1984, Addidonally,
very preterm or YLBW hirths de-
creased as a percentage of all preterm
or low-hinth-weight births (Table 2}

Factors Assoclated

With Recurrence

Eecurrence was defined for these analy-
se5 a8 2 repeat delivery in the same sub-
set (eg. A very preerm delivery in the sec-
Ond PregmEncy amaong women whose
first delivery was also very preterm).
Maternal age was the only variable we
examined that was associated with recur-

rencein more than L analysis [ TABLE 3]}

Amang women whose first delivery was
very preterr of whose flese newhbaorn had
WLEW, we had 1 saazistically sipnificant
finding, Specifically, black women whose
first delivery was very preterm and who
were younger than 18 vears at their sec-
ond delivery were significantly more
likely than the referent group (women
aged 20-49 years an their second deliv.
ey} 1o have a very preterm delivery in
the second pregnancy (adjusted OR, 2.0;
95% 1, 1.2-3.5). The RE, which we comi-
puted from the adjusted OF, was 1.8,
Among white women, the adjusted OR
was 2.3 (RE, 2.1} in the wmpp.rphl:.
analysic, but this siatistic was not sig-
nificant {95% CI, 0.9-5.6). Among black
womnen whose first delbvery was very pre-
termn aned wheo were younger than 18 years
ar the second pregnancy, 22.6% of the
second deliveries were very preterm and
2p.0% were moderately pretenm. Among
comparable black women aged 20 1o 49
years &t the second binh, the ralet were
10.8% and 22 6%, n,-.spnl:l,i'.'-l,-.'l:,'. Comps-
rable values for white women were 15.1%
and 26.4% (aged <18 vears) and 7.7%
and 19.2% Caged 30-4% years). Among
women whose first deliveny was very pre-
term, 5.2% of white women amd 16.4%

of black women were younger than 18
vears at thelr second delivery.

Amang the groups whose first deliv-
enywmasat 32 o Mo weeks and those whose
first newhbom had MLBW, 8 findings were
stanificant (Gshowing increased sk and
2 showing decreased cisk]). Three signifi-
cant adjusted ORs were for maternal age
younger than 18 years (2049 years was
the referent group). Black women
yvounger than 18 years whose first deliv-
ey wasal 32 o 36 weeks had an increaged
risk of recurrence lor delivery at 32 to 36
weeks. Likewise, black women younger
than 18 years whose first newbom had
MLEW had an increased risk for recur-
rence of newboms with MLEW. Among
wiile wormen in ﬂ't:m.lgng;ruup,mﬂ}"
these whose first newhomn had MLEW
were at increased risk for recurmence. A
secomid setof 4 findings was for interpreg-
nmancy interval;, 12 1o 47 months was the
referent. Black women whaose first deliv-
ery was 2l 32 to 35 weeks and who had
intervals bebween pregnancies of more
than 47 momnths had a decreaded rigk of
reCurTenl rnndmt-:l}- preterm dc;'li.'l.':q.".
White women whose first newbom had
MLEW amid hiad an initerval berween preg-
neancies of more than 47 months had a

moderately increased risk for ecumrence
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of newboms with MLEW . Black wosmen
whiose first newiborn had MLEW ardd had
intervals of bess than & months or 6w 11
manths alss had moderaely incresed
Tisks for recurrence of newhams with
MLEW. Smoking during pregnancy was
associaved with rechuced sk of recomence
among white womenwhose first newbom
had MLEW, Finally, the goodness-of-fit
of most of the models was reasonable.

Preterm Delivery in the Second
Pregnancy and Recurrence

Among preterm deliveries in the sec-
ened pregrancy, 19.9% of those for white
women and 27_6% of those for black
wmen were preceded by a preterm de-
liwery. Incomntrast, among women whose
second pregnancy went o term, 6.3%
of white women and 13.7% of black
women had a preterm delivery in their
firar pregnancy, F1.|.1't|.'|q.1'|'.|1.-e;:-1':r the peT-

centage of second preterm deliveries pre-
ceded by a preterm delivery increased
as the gestation of the second preg-
nancy decreased. Among women whose
second delivery occurred at 20 1w 31
wieeks, 29 4% of white women and
37 5% of black women had a preterm de-
livery in their first pregnancy. For sec-
ond deliveries at 32 to 36 weels, 19 0%
of those among white women and 25.9%
amaong hlack women were preceded by

a preterm delivery.

COMMENT

Forwomen whose first and second de-
liveries resulted in singleton births, our
resulis supgest several conelusions, Al-
though a substantial percentage of wom-
en whose lirst delivery is preterm will
haveasecond pretenm delivery, mestwill
subscquently have a term delivery. At
least in Georgla, the mate of preterm de-

RECURREMCE OF PRETERM DELIVERY

livery for second pregnamicies among
women whose first pregnancy was very
preteren did not change from 1980
through 1993, In recent years, however,
more recurrent preterm deliveries are pe-
cwrring closer wo erm, which would re-
duwce risks of death and severe disahil-
iry. In eontrast, for women whae deliv-
ered their first newbomns at 32 o 36
weeks, the crude rate of recurrent pre-
term delivery declined moderately, Also,
being younger than 18 years at the see-
ond delivery may increase the odds of
repeating very preteren deliveries and of
having VLBEW newborns, Finally, first
preterm deliveries are relatively common
among women whose second dellveries
are very preterm (29% lor white wome
e and 38% for Black women).

Many of the strengths and weaknesses
of our findings relate to the vital records
data from which they derive. The pop-

Tabla 3. Cdds Rabos for Recurmence of Preterm Delivery or Low-Birth-"Welght Newbom by Race in Georgia, 1980-1285°
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RECURRENCE OF PRETERM DELIVERY

ulation-based nature of vital records re-
duced the potential selection blas that i
often aconcern with clinically based data,
Furthermore, the lange namber of wom-
enstudied permitted analysis of numer-
oussubgroups; of noteare our data anaky-
ses for black women, who generally have
# high rate of preterm delivery. Con-
versely, clinically based data, which oypd-
cally include many fewier women, offer
a richness of detail and level of accuracy
that are not avallabbe from vital reconds.
Forexample, vital reconds do not permit
& distinetion between spontancous and
medically indicated preterm births, anim-
portant difference becanse risk of recus-
rence has been shown o vary between
these caregories. * In addition, legitimate
concerrs have been mised about the ac-
cursty of data about gestational lenprh
om birth certificates. "' By editing the data
toexchide implansible gestational kengths,
wie trany have introduced biss because we
excluded a greater proportion of wom-
enwho delivered bow-birth-welght new-
bams than women who delivered normal.
birth-weight newbsorms. Tlat mast ol our
paralle] anatyses ofbirth weight had find-
ings similar o our length-of-gestation
anabyses, however, lends credibiliny oo the
analyses based on length of gestation.

Because we only had daia for hirths
in Georgta from 1950 lh'rnug'h 1695, we
necessarily excluded women whose first
or second pregnancy occurred before or
after the study pertod or in another state,
We do not know how thess exclusions
and omisstons may have influenced the
findings. Evaluation of the pregnancy
histaries in the database, however,
showed them o be complere.t

Char results condirm past obserations
that women whase first pregnancies re-
sulted in pretenm deliveries have incresed
risks of precerm deliveries in their second
pregnancies. ' Our results alsoe confimm
that teenagers, espocially young black
teenapers, have a high rate of recurrence
of preterm delivery. " Finally, our results
also show a relationship between degree
ofpreterm delivery in the first pregnancy
and likelihood of preterm detivery in the
seeond. ™1 By examining the gestaonal-
length distribution in the second preg-
nancy, weshow that women whose first

15586 IARAA, Blarch 10T 2000—Nel 203, Mo 12

newborms were delivered at 20 to 31
weeks have increased risks for preterm
delivery in the second birth, especially for
deliveryal 2o 31 weeks, The risk of re-
current preterm delivery appears not w
have changed during the smdy years, de-
spite the increase in pretenm defivery that
has been observed in the United States
and Canada 11519

Recent reports suggest that short cer-
vical length, the detection of fetal fibro-
nectin, and bacterial vaginosis during
pregnancy incresse the risk ol spontane-
ons preterm delivery. *** Because cervi-
cal length is a constitutional factor that
persists withinan individual, womenwith
ashort cervix likely face a high risk of pre-
term delivery in all their pregnancies, In
contrst, the other 2 risk factors may not
have the same persistence. Other prom-
ising findings suggest that interventions
during pregmancy can reduce the recur-
rence of preeerm delivery, * Although
womnen who have experienced 1 single-
ten peeterm delivery dearty have increased
absolute risks and BRs fora second single-
ton pretemm bimh, most of thess sromen
will deliver their next newboms at term,
W LI (SR TS Ty [T AT CXCCpRion,
atleastamong those whose first delivery
was very preterm { 20-31 weeks). In this
group, we found that among thoss
younger thamn 18 pexnial theirsecond de-
livery, 41 5% ol white teenagers and 48 6%
of black teenagers delivered preterm.

The etiology of preterm delivery re-
mains efusive.! Whether recurrent pre-
term deliveries share the same eniol-
opy as incident preterm deliveries is
unknown, Because a substantial per.
centage of preteren deliveries in sec-
ond preghancies are associated with re-
currence, additional research is needed
to identify the causes of recurrence.

Previoed Presenbafion:  Thit eeport includes informa-
thon preseihed i e conlerence Preterm Mirthc EH-
chogy, Mechanisme, and Prevention, at Folry Beach,
5, Dicinber 1597,

Acinowdedgment W Fank Faul Shupp, PRD), whem
whe Dig Ut o peirity progrenson rabos.
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