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OBJECTIVE: Our purpose was to determine whether the outcome of a prior pregnancy influenced the risk of 
intraamniotic infection in the following pregnancy. 
STUDY DESIGN: A case-control study was conducted at five King County, Washington, hospitals from 1990 
through 1994. Cases (n = 585) of intraamniotic infection were identified by a medical record review for clinical 
signs of infection during labor and compared with controls (n = 575). Women were classified as having a 
spontaneous abortion or elective termination if the pregnancy had been diagnosed by a health care profes- 
sional before 20 weeks and was verified by medical record review. Adjusted odds ratios and 95% confidence 
intervals were estimated using logistic regression. 
RESULTS: Women with spontaneous abortion (odds ratio = 4.3; 95% confidence interval 2.9 to 6.4) or elec- 
tive termination (odds ratio = 4.0; 95% confidence interval 2.7 to 5.8) had an increased risk of intraamniotic 
infection. The increased risk was similar for women who did and did not have an earlier pregnancy carried 
beyond 20 weeks. 
CONCLUSIONS:  Women who have had a spontaneous abortion or an elective termination have an in- 
creased risk of intraamniotic infection regardless of previous successful pregnancy outcome. (Am J Obstet 
Gynecol 1998; 178:381-5.) 
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Intraamniotic infection (IAI) is a serious condition di- 

agnosed during labor that affects both the  mother and 

the neonate, l, 2 It is frequently diagnosed by clinical signs 

and symptoms because isolating an etiologic agent from 

the amniotic fluid once labor has begun and the fetal 

membranes  have ruptured has proved unrewarding. 3 

The microorganisms associated with IAI can also be iso- 

lated from vaginal specimens, which has led investigators 

to conclude that IAI is the result of an ascending genital 

infection by opportunistic genital flora. 4-6 

Among all births, the frequency of IAI is from 2% to 

5%; however, the frequency is increased for women deliv- 

ering preterm (5% to 15%) compared with women deliv- 

ering at term. 7-9 IAI has very serious consequences for 

neonates born after a labor for which it is a complication. 
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After controll ing for pre term delivery, infants have a 

twofold increased risk of  death and a greater than 

twofold increased risk of sepsis. 2 Women who have IAI 

during labor have a greater than threefold increased risk 

of cesarean delivery and an increased risk of postpartum 

endometrit is.  9 The greatly increased risk of neonatal  

death and the increased risk of maternal morbidity asso- 

ciated with IAI make it an important target for interven- 

tion strategies. IAI has a number of characteristics that 

make successful treatment difficult when it is identified 

during labor: its sudden onset during labor, diagnostic 

signs that lack specificity, absence of rapid microbiologic 

diagnostic tests that lead to appropriate antimicrobial 

treatments,  the time interval necessary for antimicrobial 

treatments to become effective, and the uncertain effi- 

cacy of intrapartum antimicrobial treatments in prevent- 

ing neonatal sepsis. It is important to identify women at 

high risk of IAI before labor begins because of the inef- 

fectiveness of intervention strategies once labor begins. 

Prior studies have identified few risk factors or risk 

markers from the same pregnancy, known before labor 

begins, that are associated with an increased risk of IAI. 

These characteristics have been proposed by some inves- 

tigators but not  confirmed by others: first pregnancy, 

nonwhite race, and young age of mother at delivery. 4, 7, 8,10 

Investigators have also examined the relationship of 

prior pregnancy outcomes with the risk of  IAI. These 

381 



382 Krohn et al. February 1998 
AmJ Obstet Gynecol 

Table I. Demographic and social characteristics of  women 

with LM and control subjects 

IAI 

Cases Controls 
(n = 585) (n = 575) Significance 

Age p = 0.2 
16-19 yr 36 (6%) 31 (5%) 
20-25 yr 132 (22%) 109 (19%) 
26-30 yr 173 (30%) 158 (28%) 
->31 yr 244 (42%) 277 (48%) 

Race p = 0.03 
White 438 (75%) 469 (82%) 
Black 52 (9%) 37 (6%) 
Other 94 (16%) 69 (12%) 

Married p = 0.001 
Yes 434 (74%) 472 (82%) 
No 151 (26%) 103 (18%) 

Smoking during p = 0.7 
pregnancy 

Yes 66 (11%) 60 (10%) 
No 519 (89%) 515 (90%) 

Alcohol use during p = 0.9 
pregnancy 

Yes 84 (14%) 83 (14%) 
No 501 (86%) 492 (86%) 

Table II. Obstetric characteristics of women with IAI and 

control subjects 

IAI 

Cases Controls 
(n = 585) (n = 575) Significance 

Gravidity 
1 271 (46%) 153 (27%) 
2 150 (26%) 199 (35%) 
>3 164 (28%) 223 (39%) 

Preterm delivery 
Yes 97 (17%) 35 (6%) 
No 486 (83%) 539 (94%) 

Premature rupture 
of membranes 

Yes 240 (41%) 135 (24%) 
No 343 (59%) 440 (76%) 

Duration of 
rupture of 
membranes 

->25 hr 124 (22%) 19 (3%) 
13-24 hr 194 (34%) 77 (14%) 
0-12 hr 247 (44%) 469 (83%) 

Duration of 
labor 

->25 hr 57 (11%) 7 (1%) 
13-24 hr 263 (49%) 108 (20%) 
0-12 hr 218 (40%) 431 (79%) 

p< 0.001 

p < 0.001 

p < 0.001 

p< 0.001 

p < 0.001 

studies have shown that abortion in a previous pregnancy 

may increase the risk of IAI. 1~ 11 These studies were not 

able to separate the effect of spontaneous abortion or 

elective termination of pregnancy. The purpose of this 

study is to determine whether the outcome of prior preg- 

nancies influences the risk of IAI. More specifically, does 

a shortened prior pregnancy because of spontaneous 

abortion or elective termination increase the risk of IAI? 

Furthermore, is the relationship of shortened pregnancy 

with IAI similar regardless of the outcome of earlier preg- 

nancies? 

Material and methods 

Women were enrol led into a case-controlled study 

from 1990 through 1994 at five King County, 

Washington, hospitals: University of Washington Medical 

Center, Swedish Hospital Medical Center, Group Health 

Cooperative of Puget Sound, Overlake Hospital Medical 

Center, and Valley Medical Center. The protocol was ap- 

proved by the human experimentation review board at 

the University of Washington and at each of the hospi- 

tals. These hospitals were chosen because they had the 

largest number of deliveries and they represented 70 % of 

births in King County. To identify cases, women's med- 

ical records were reviewed for signs of IAI. The medical 

record review categorized 1213 women as having IAI on 

the basis of the following criteria: intrapartum tempera- 

ture of at least 37.8 ~ C accompanied by at least two of the 

following signs present intrapartum: maternal  (>100 

beats/min) or fetal (>160 beats/min) tachycardia, uter- 

ine tenderness, purulent amniotic fluid, and peripheral 

leukocyte count  >15,000.12 Control subjects were se- 

lected from the same hospital and delivering in the same 

month as study subjects. Systematic sampling was used to 

select control subjects from among women who did not 

have the signs of IAI. 

From a m o n g  the 1213 case women identified, 301 

were not eligible because they lived outside King County 

(62%), had a multiple gestation (7%), spoke no English 

(26%), or were <16 years old (5%). From the remaining 

912 potential cases, 290 women did not enroll for the fol- 

lowing reasons: physician refusal (5%), respondent  re- 

fusal (20%), or out-of-date address information (7%). 

The remaining 622 women (68%) enrolled. A complete 

medical record review was not  available on 37 case 

women (6%). From among 1165 eligible controls, 452 

women did not enroll because of the following reasons: 

physician refusal (35), respondent refusal (13%), out-of- 

date address information (22%). The remaining 713 

women enrolled (61%). A complete medical record re- 

view was not available on 138 control women (19%). 

Obstetric definitions include the following: Women 

were categorized as having premature rupture of mem- 

branes if fetal membranes spontaneously ruptured be- 

fore the onset of contractions at any gestational age. 

Preterm delivery was defined as gestation <37 completed 

weeks. Gestational age at delivery was based on the best 

obstetric estimate when women were admitted for deliv- 

ery obtained from the medical record review. 

Case and control subjects provided demographic,  
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Table In .  Risk of  IAI associated with shor tened  pr ior  pregnancy regardless of  gravidity 

IAI 

Cases (n = 585) Controls (n = 575) OR* C/* 

Outcome of prior pregnancyt 
Birth >20 wk 85 (15%) 254 (44%) 1.0 
No prior pregnancy 261 (45%) 148 (26%) 5.5 
Spontaneous abortion 100 (17%) 70 (12%) 4.3 
Elective termination 127 (22%) 90 (16%) 4.0 
No information 12 (2%) 13 (2%) Not estimated 

m 

4.0-7.8 
2.9-6.4 
2.%5.8 

OR, Odds ratio; CI, 95% confidence interval. 
*Adjusted for age, race, marital stares, and hospital of delivery. 
tPregnancy immediately preceding the study pregnancy in which case-control status was determined. 

lifestyle, and reproduct ive history informat ion  dur ing a 

structured,  personal  interview (displayed in Tables I and 

II). The  interview was conduc t ed  for case and control  

subjects by one  interviewer between 3 and 6 months  after 

delivery. The  in terv iewer  traveled to the r e sponden t ' s  

h o m e  to conduc t  the interviews for both case and con- 

trol subjects. In format ion  concern ing  the characteristics 

of  labor  and delivery were ob ta ined  f rom a s t ructured 

medical  r ecord  review conduc ted  by t ra ined study per- 

sonnel.  

Informat ion  on spontaneous  abor t ion and elective ter- 

minat ion  was obta ined dur ing  a s t ructured personal  in- 

terview and  was ver i f ied  with medica l  r eco rd  review. 

Dur ing the interview, women  were asked which of  their  

pr ior  p regnanc ies  had  b e e n  d iagnosed  by hea l th  care 

professionals and  whether  the pregnancy had ended  be- 

fore 20 weeks'  gestational age. Pregnancies  were classi- 

f ied as spontaneous  abor t ion if they had been  diagnosed 

by a heal th care professional, had  ended  spontaneously 

before  20 weeks' gestation, and were verified by medical  

record  review. Pregnancies  were classified as elective ter- 

minat ions if  they fit the same criteria but  were electively 

te rmina ted  by a heal th  care professional. (The ou tcome  

of  the pregnancy immediate ly  p reced ing  the study preg- 

nancy in which case-control status was de t e rmined  is dis- 

played in Tables III to V.) 

Uncondi t iona l  logistic regression was used to estimate 

unadjusted and adjusted odds ratios. Conf idence  inter- 

vals of  95% were used for tests of  statistical significance 

and conf i rmed  by l ikel ihood ratio tests. 13 Maternal  age, 

race, and marital  status were inc luded in logistic regres- 

s ion mode l s  to con t ro l  for  the i r  c o n f o u n d i n g  effect.  

Hospital  of  delivery was inc luded in the first mode l  to ac- 

count  for the potent ia l  differences in labor  m a n a g e m e n t  

a m o n g  pract ice  groups  and  s o c i o d e m o g r a p h i c  differ- 

ences represented  by choice of  hospital. 

Results 

Dur ing  the  m o n t h s  the study was en ro l l i ng  respon-  

dents, the par t ic ipat ing hospitals had  34,193 deliveries 

f rom which 1213 cases (3.5%) were identified. Cases of  

IAI occu r r ed  more  f requent ly  a m o n g  black and  o the r  

nonwhite  races. U n m a r r i e d  women  were at a h igher  risk 

o f  IAI c o m p a r e d  with m a r r i e d  w o m e n  regardless  o f  

whether  women  were currently unmar r i ed  or  never  mar- 

r ied.  Tobacco  and  a lcohol  use o f  any a m o u n t  d u r i n g  

pregnancy was no t  associated with an increased risk of  

IAI (Table I). Fur the r  analysis ca tegor iz ing w o m e n  on  

the a m o u n t  of  tobacco or  alcohol  use did no t  reveal any  

increased risk for women  who were heavy users (alcohol 

use 2 to 4 days per  week or  tobacco use of  more  than one  

pack per  day). 
Women  with IAI were more  likely to be having their  

first p regnancy  compared  with cont ro l  subjects. O the r  

obstetric characteristics of  the women  were evaluated be- 

cause of  their  well-established association with IAI. The  

fol lowing obstetr ic  characterist ics were m o r e  f r e q u e n t  

among  women  with IAI compared  with controls: p re t e rm 

delivery, m e m b r a n e  rup ture  before  the onset  of  contrac- 

tions, and pro longed  m e m b r a n e  rup ture  and p ro longed  

labor (Table II). Women  whose labor  was compl ica ted  by 

IAI were more  likely to be managed  with a surgical deliv- 

ery (relative risk = 3.0; 95% conf idence  interval  2.4 to 

3.8) and in t rapar tum antimicrobial  agents (relative risk = 

8.7; 95% conf idence  interval  6.5 to 11.7). Women  with 

IAI were more  likely to have pos tpar tum endometr i t i s  de- 

velop (8%) than those without  IAI (0.2%) (p < 0.00001). 

The  n u m b e r  of  women  with IAI who went  on to have en- 

dometri t is  develop were few (44 of  585), and endometr i -  

tis may represent  a cont inuat ion  of  their  an tepar tum in- 

fection. 
Women  with IAI and the control  group were assessed 

for the ou t come  of  their  immedia te ly  p reced ing  preg- 

nancy. W o m e n  with IAI had  h i g h e r  f requenc ies  of  no 

pr ior  pregnancy, a spontaneous  abort ion,  or  an elective 

te rminat ion  than the control  group. After  adjustment  for 

age, race, marital status, and hospital of  delivery, w o m e n  

with no pr ior  p regnancy  (odds ratio = 5.5; 95% confi- 

dence  interval  4.0 to 7.8), spontaneous  abor t ion (odds 

ratio = 4.3; 95% conf idence  interval 2.9 to 6.4), or  elec- 
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Table IV. Risk of  IAI associated with s h o r t e n e d  p r io r  p r e g n a n c y  for  w o m e n  of  gravidity 1 or  2 

I A I  

Cases (n = 414) Controls (n = 342) OR* CF 

Outcome of prior pregnancy 
Birth >20 wk 41 (10%) 125 (37%) 1.0 
No prior pregnancy 261 (63%) 148 (43%) 6.2 
Spontaneous abortion 35 (8%) 21 (6%) 7.0 
Elective termination 77 (19%) 48 (14%) 4.9 

m 

4.0-9.5 
3.5-14.3 
2.9-8.4 

OR, Odds ratio; C/, 95% confidence interval. 
*Adjusted for age, race, and marital status. 

Table V. Risk of  IAI associated with s h o r t e n e d  p r i o r  p r e g n a n c y  for  w o m e n  of  gravidity >3 

IAI  

Cases (n = 159) Controls (n = 220) OR* CI* 

Outcome of prior pregnanc)d- 
Birth >20 wk 44 (28%) 129 (59%) 1.0 
Spontaneous abortion 65 (41%) 49 (22%) 4.5 
Elective termination 50 (31%) 42 (19%) 3.0 

m 

2.6-7.8 
1.7-5.4 

OR, Odds ratio; CI, 95% confidence interval. 
*Adjusted for age, race, and marital status. 
tNo prior pregnancy was excluded because everyone had a least one prior pregnancy. 

rive t e r m i n a t i o n  (odds  rat io  = 4.0; 95% conf idence  inter-  

val 2.7 to 5.8), h a d  an  increased  risk of  IAI us ing  w o m e n  

wi th  a b i r t h  at  >20 weeks '  ge s t a t i on  as the  r e f e r e n c e  

g roup  (Table III). 

To d e t e r m i n e  w h e t h e r  the  risk of  IAI associated with a 

s p o n t a n e o u s  a b o r t i o n  or  elective t e r m i n a t i o n  was influ- 

e n c e d  by previous  successful p regnanc ies ,  w o m e n  were 

divided in to  two subgroups :  (1) those  whose study preg- 

n a n c y  was gravidi ty  1 or  2 a n d  (2) those  whose  s tudy 

p r e g n a n c y  was gravidity >3. This  s t ra t i f icat ion was per-  

f o r m e d  to answer  the  ques t ion  w h e t h e r  ear l ier  p r e g n a n -  

cies ca r r i ed  b e y o n d  20 weeks'  ges ta t ion  would  r educe  the  

r isk o f  IAI assoc ia ted  wi th  a s p o n t a n e o u s  a b o r t i o n  o r  

elective t e r m i n a t i o n  in the  immedia te ly  p r e c e d i n g  preg- 

nancy. A m o n g  w o m e n  of  gravidity 2, a s p o n t a n e o u s  abor-  

t ion  (odds  ra t io  = 7.0; 95% c o n f i d e n c e  in te rva l  3.5 to 

14.3) or  elective t e r m i n a t i o n  (odds  ra t io  = 4.9; 95% con-  

f idence  in terva l  2.9 to 8.4) in  the i r  first p r e g n a n c y  was as- 

socia ted with an  inc reased  risk of  IAI. Similarly, w o m e n  

with a successful ear l ier  p r e g n a n c y  also h a d  an  inc reased  

risk of  IAI associated with s p o n t a n e o u s  a b o r t i o n  (odds  

rat io  = 4.5; 95% conf idence  in terval  2.6 to 7.8) or  elective 

t e r m i n a t i o n  (odds rat io  = 3.0; 95% conf idence  in terval  

1.7 to 5.4) in  the  immedia te ly  p r e c e d i n g  pregnancy.  The  

odds  rat ios for  w o m e n  with a n d  wi thou t  p r io r  successful 

p r egnanc i e s  were n o t  statistically significantly different .  

In  a f u r t h e r  a t t e m p t  to u n d e r s t a n d  factors tha t  may ac- 

c o u n t  for  this association,  we strat if ied w o m e n  by the  du- 

r a t i o n  of  l abor  in  the i r  s tudy pregnancy.  W o m e n  who h a d  

n o  p r e c e d i n g  p r e g n a n c y  or  who h a d  a s p o n t a n e o u s  abor-  

t i on  or  e lec t ive  t e r m i n a t i o n  in t h e i r  p r e c e d i n g  preg-  

n a n c y  may have h a d  p r o l o n g e d  l abo r  in  the  fo l lowing 

pregnancy.  P r o l o n g e d  labor  is a risk fac tor  for  IAI a n d  

may a c c o u n t  for  its associa t ion with s p o n t a n e o u s  abor-  

t ion  or  elective t e rmina t ion .  No d i f fe rence  was f o u n d  in 

the  risk of  IAI associated with s p o n t a n e o u s  a b o r t i o n  or  

e lect ive  t e r m i n a t i o n  a m o n g  w o m e n  wi th  a p r o l o n g e d  

l abo r  (>12 hour s )  c o m p a r e d  with w o m e n  whose  l abo r  

lasted -<12 hours .  A m o n g  w o m e n  with p r o l o n g e d  labor, 

t he re  was an  inc reased  risk of  IAI associated with sponta-  

n e o u s  abo r t i on  (odds  rat io = 4.9; 95% conf idence  inter-  

val 1.9 to 12.9) a n d  with elective t e r m i n a t i o n  (odds  rat io  

= 2.5; 95% conf idence  in terva l  1.2 to 5.2). W o m e n  with a 

sho r t e r  du ra t i on  of  l abor  also h a d  an  inc reased  risk of  

IAI associated with s p o n t a n e o u s  abo r t i on  (odds  rat io  = 

3.0; 95% conf idence  in terval  1.7 to 5.2) a n d  with elective 

t e r m i n a t i o n  (odds  rat io  = 3.6; 95% conf idence  in terva l  

2.1 to 6.2). 

Comment 

T h e  f requency  of  IAI (3.5%) f rom this r e p o r t  agrees  

well with o t h e r  large studies tha t  i n c l u d e d  a comple te ,  

s t ruc tu red  med ica l  r eco rd  review to d e t e r m i n e  the  pres- 

ence  of  IAI. 4, 7 The  f r equency  of  IAI p r e s e n t e d  he re  is 

lower t h a n  tha t  f o u n d  in a study f rom one  hospi ta l  offer- 

ing  care  to w o m e n  wi th  h igh- r i sk  p r e g n a n c i e s .  8 Th i s  
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study, as well as studies c o n d u c t e d  by o t h e r  investigators,  

f o u n d  the  risk m a r k e r  of  u n m a r r i e d  status a n d  n o n w h i t e  

race  to be  assoc ia ted  wi th  IAI. 10 However ,  th is  s tudy 

fai led to con f i rm  the  f ind ings  of  o t h e r  invest igators t ha t  

young  m a t e r n a l  age was associated with IAI. 10 O t h e r  in- 

vest igators have f o u n d  a cons te l la t ion  of  obstetr ic  charac-  

ter is t ics  assoc ia ted  wi th  a n  i n c r e a s e d  r isk o f  IAI: f irst  

pregnancy,  p r e t e r m  delivery, p r o l o n g e d  r u p t u r e  of  m e m -  

branes ,  a n d  p r o l o n g e d  labor. 4, 7, 8, 10 T h e  f ind ings  f rom 

this study s u p p o r t  the  f ind ings  of  these  o t h e r  investiga- 

tors (Table II). 

O t h e r  s tudies have p r o p o s e d  a re la t ionsh ip  be tween  a 

s h o r t e n e d  p r io r  p r e g n a n c y  a n d  the  risk of  IAI in the  fol- 

lowing p r e g n a n c y  10, 11 a n d  have n o t e d  the  d i f fe rence  in 

risk d e p e n d i n g  o n  the  r e fe rence  g r o u p  u s e d )  4q6 These  

studies by o t h e r  invest igators suggest  tha t  an  ex t remely  

sho r t  p r io r  p r e g n a n c y  does  n o t  decrease  the  risk of  IAI in 

a w o m a n ' s  fol lowing p r e g n a n c y  in the  same way as does  a 

p r io r  p r e g n a n c y  t ha t  goes  b e y o n d  20 weeks '  gesta t ion.  

T h e  f ind ings  f rom this s tudy suggest  t ha t  an  inc reased  

risk of  IAI is associated with a s h o r t e n e d  p r io r  p r e g n a n c y  

f r o m  s p o n t a n e o u s  a b o r t i o n  or  elective t e r m i n a t i o n  re- 

gardless w h e t h e r  the  w o m a n  has  h a d  ear l ie r  successful 

p regnanc ies .  This  s tudy provides  a valuable  ex tens ion  to 

previous  work because  the  diagnosis  o f  IAI was systemati- 

cally d e t e r m i n e d  for  each  case f rom a comple t e  medica l  

r e c o r d  review, a n d  the  risks associated with s p o n t a n e o u s  

abo r t i on  a n d  elective t e r m i n a t i o n  were d e t e r m i n e d  sepa- 

rately. T h e  risks associa ted  wi th  s p o n t a n e o u s  a b o r t i o n  

a n d  elect ive t e r m i n a t i o n  were  f o u n d  to be  s imi lar  for  

w o m e n  who d id  a n d  d id  n o t  have ear l ier  p r egnanc i e s  car- 

r ied  m o r e  t h a n  20 weeks be fo re  the  s p o n t a n e o u s  abor-  

t ion  or  elective t e rmi na t i on .  

We may specula te  t ha t  w o m e n  who  choose  to termi-  

na te  a pregnancy,  who  have a s p o n t a n e o u s  abor t ion ,  or  

who  have a h i g h  risk of  IAI d u r i n g  l abor  may have some 

u n d e r l y i n g  charac te r i s t i c s  in  c o m m o n .  This  s tudy has  

con t ro l l ed  for  d e m o g r a p h i c  a n d  lifestyle characterist ics,  

such  as m a t e r n a l  age, race, a n d  mar i ta l  status, t ha t  may 

have c o n f o u n d e d  the  risk of  IAI associated with sponta-  

n e o u s  a b o r t i o n  or  elect ive t e r m i n a t i o n .  However,  this  

study because  of  its case-control  des ign  was n o t  able  to 

examine  o t h e r  factors such  as geni ta l  in fec t ions  t ha t  may 

have  p e r s i s t e d  f r o m  p r e g n a n c y  to p r e g n a n c y  a n d  ac- 

c o u n t e d  for  t he  assoc ia t ion .  O t h e r  inves t iga to rs  have  

f o u n d  tha t  bacter ia l  vaginosis is a risk fac tor  for  s econd  

t r imes t e r  s p o n t a n e o u s  a b o r t i o n  17 a n d  for  IAI. 4 F u t u r e  

s tudies  may n e e d  to d e l i n e a t e  the  factors  t h a t  exp la in  

why w o m e n  with a s p o n t a n e o u s  a b o r t i o n  or  elective ter- 

m i n a t i o n  are at  a h i g h  risk of  IAI in the i r  fol lowing preg-  

nancy. D e t e r m i n i n g  the  reasons  for  this r e la t ionsh ip  may 

be  an  i m p o r t a n t  first step in p r e v e n t i n g  IAI a n d  the  se- 

vere  consequences  to the  neona t e .  
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