
Does Evidence Of Inflammation On Papanicolaou 
Smears Of Pregnant Women Predict Preterm Labor 
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Abslrtlct: 1lIu:1IgrofIrul: PretenD. delivery is the most common cause of neorudal morbidity and morlBlity in 
the United S1ates. There is evidence that cenicovaginal infectioo could predispose to preterm.Jabor. This 
study explored a possible associatioo of evidence of Inflammation on an otherwise normal Papanicolaou 
smear obtained during pregnancy with subsequent preterm labor and preterm. delivery. 

Metbods: Using a retrospective matched cohort design, we studied women who pve biJ1b to live singleton 
infants at the University of Missouri Hospi1al and Clinics during a 21-month period. Papanicolaou smears 
were obtained from 1 to 8 months before delivery and were interpreted in the same cytopadlology 
laboratory. Data pertaining to outcome variables and potential confounding wriables were collected from 
hospi1al charts. 

ReSflIts: Incidence rates were 14.4 percent for labor < 37 weeks' gestation (pretenD labor), 12.3 pen:ent 
for hospi1alization for preterm labor, 9.9 percent for delivery < 37 weeks (pretenD delivery), 2.6 percent for 
delivery < 34 weeks, and 7.5 percent for biJ1b weight < 2500 g. On uniwriate and muItmuiate aaaIyses, 
there were no significant dift'erences in any outcome between the 293 women with Inflammation and the 284 
women without Inflammation 00 Papanicolaou smear. Results were unchanged when the llUllysis was limited 
to the 412 women who received no antibiotics during pregnanc:y. Among the 38 women with a history rI. 
pretenD. labor or pretenD. delivery, those with cenica1lnflfllllllUdion had a higher rate of preterm labor than 
those without Inflammation. 

CmlelflSlmu: In the sample as a whole, there was little evidence that 6ndinp of Inflannnatlon on 
Papanicolaou smear constituted a risk factor for preterm.labor or preterm delivery. The daIa s .... that 
in8ammation could be associated with an increased risk in a subgroup of women at higher risk by Yirtue of 
their obstetric history. 0 Am Board Fam Pract 1992; 5:555-63.) 

Delivery before 37 weeks' gestation is the most 
common cause of neonatal morbidity and mortal
ity in the United States.1 Efforts to single out 
women at high risk for preterm labor using 
multifactorial scoring systems have yielded mixed 
and generally disappointing results.2-6 There is 
accumulating evidence that cervicovaginal infec
tion plays an important role in initiating preterm 
labor.7-9 This evidence includes the finding of an 
increased rate of histologic chorioamnionitis in 
women with preterm delivery compared with 
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women with term delivery,10 the presence of 
microorganisms in the amniotic fluid of women 
with preterm labor,11-18 the association of specific 
cervical or vaginal microorganisms with preterm 
delivery,15,19-23 and a reduction in the rate of pre
maturity in women treated with antibioticsP-26 
Additional support for the causative role of infec
tion is provided by the finding that a variety of 
microorganisms produce phospholipase A2,27 an 
enzyme that releases arachidonic acid from fetal 
membranes28 and, thus, initiates synthesis of 
prostaglandins, which are thought to stimulate 
parturition. 

Evidence of inflammation is a relatively com
mon finding on cervical Papanicolaou smears.29 

The clinical importance of the finding of leuko
cytes on such smears is uncertain, but the finding 
could indicate the presence of infection. A British 
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study of 102 women from primary care settings 
who had inflammatory changes on Papanicolaou 
smears found Gardnerella vaginalis in 43 percent, 
Mycoplasma hominis or Ureaplasma in 32 percent, 
Candida albicans in 19 percent, and Chlamydia 
trachomatis in 18 percent.30 Only 25 percent had 
no evidence of cervical infection. In contrast, a 
study of asymptomatic women in a United States 
primary care setting compared 28 women with 
inflammation on Papanicolaou smear with 262 
women without inflarrunation with respect to the 
presence of Chlamydia trachomatis, Neisseria 
gonorrhoeae, Trichomonas vaginalis, Candida spe
cies, and Gardnerella vaginalis.31 The rates of 
Chlamydia and Trichomonas infections were higher 
in women with inflammation, but the predictive 
value of inflammation for cervical infection was 
low; 71.4 percent of the women with inflamma
tion had none of the pathogens cultured. 

Cytologic examination of the cervix is a routine 
component of prenatal care. Thus, physicians 
commonly have available information about the 
presence or absence of cervical inflammation in 
pregnant women. In view of the evidence suggest
ing a causative role for cervicovaginal infection in 
preterm labor, this information from the Papanic
olaou smear could be useful in selecting women 
who would benefit from more specific diagnostic 
surveillance for infection. This study explored the 
hypothesis that pregnant women with evidence of 
inflammation on otherwise normal cervical Papa
nicolaou smears have an increased rate of preterm 
labor and pre term delivery. 

Methods 
This was a retrospective matched cohort study 
with data collected from hospital medical records. 

SIllily SIImple 
Women who gave birth to a live infant at the 
University of Missouri Hospital and Clinics in 
Columbia, Missouri, between 1 January 1988 and 
30 September 1989 and who had a cervical Papa
nicolaou smear obtained during pregnancy and 
interpreted in the hospital cytopathology labora
tory were eligible for the study. Patients were 
excluded if the Papanicolaou smear had been ob
tained within 30 days of delivery or if the cytopa
thology laboratory reported any of the following 
findings on the smear: dysplasia, carcinoma, Can
dida, Trichomonas, Hemophilus, and Gardnerella. As 
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the research question addressed the predictive 
value of findings of inflarrunation on otherwise 
normal Papanicolaou smears, smears with evi
dence of a specific reason for the inflammation 
were excluded. Women who had a repeat Papa
nicolaou smear obtained after an initial abnormal 
or suspect Papanicolaou smear were also ex
cluded. Patients eligible for this study were se
lected through examination of computerized dis
charge diagnoses and Papanicolaou smear 
reports. Obstetric care was provided by either 
obstetricians or family physicians on the attend
ing staff or residency staff of the hospital. 

During the 21-month period, 1357 women 
gave birth to living infants and had received cer
vical cytological screening during their pregnan
cies. Of these, 430 (31.7 percent) had findings of 
inflammation on the Papanicolaou smear. Of the 
women who had inflammation on the smear, 295 
(68.6 percent) met eligibility criteria and consti
tuted the exposed cohort. An unexposed or con
trol cohort was assembled using three criteria of 
matching: age within 3 years, delivery within 30 
days, and the presence or absence of endocervical 
cells on Papanicolaou smear. For each woman 
who had inflammation on Papanicolaou smear, a 
woman who had no inflammation was selected 
who met these matching criteria. 

JIIIlepen4enI VllrltIble 
The independent variable was presence or ab
sence of inflarrunation on an otherwise negative 
Papanicolaou smear. During the 21-month study, 
cervical specimens for cytologic examination 
were obtained using a cotton swab and Ayre 
wooden spatula. During the time of the study, 
there were no explicit unifonn criteria used in the 
cytopathology laboratory to determine the pres
ence or absence of inflammation on Papanicolaou 
smears. A report of inflammation was based on 
the presence of leukocytes only and was not de
pendent on the presence of cellular atypia or 
other cytopathologic findings. Generally, inflam
mation was considered present if at least 25 to 50 
percent of the epithelial cells were covered by 
leukocytes. 

outcome VIIt'ItIbles 
Outcome events of major interest were onset of 
labor before 37 weeks' gestational age (preterm 
labor), hospitalization for .pretenn labor, delivery 
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at less than 37 weeks' gestational age (preterm 
delivery) and birth weight less than 2500 g. Out
come variables of secondary interest included 
gestational age at delivery, birth weight, and 
induction of labor before 37 weeks for 
chorioamnionitis or other complications. Gesta
tional age at onset of labor and at delivery was 
recorded in the chart by the responsible physi
cian. In a great majority of cases, gestational age 
was based on a combination of last menstrual 
period and a sonogram taken before 30 weeks' 
gestation. In determining gestational age at deliv
ery, numbers that contained fractions of weeks 
were rounded to the nearest whole week. 

lMta Colleetloll 
Data were collected from patient hospital records 
by 2 reviewers, a 2nd-year resident in obstetrics 
and gynecology and a 2nd-year medical student. 
The medical student received special training to 
recognize relevant information in the charts. 
Using uniform definitions and criteria, the re
viewers abstracted chart data onto a coding sheet 
that was specifically developed for this study. In
formation pertaining to the following was col
lected for each patient: demographic factors, be
havioral and lifestyle characteristics, obstetric 
history, certain events occurring during preg
nancy, and pregnancy outcomes. Information 
about 47 separate variables was collected from 
each chart. 

Criteria for the presence of pre term labor were 
liberal. A notation of any action taken in response 
to preterm labor or possible preterm labor quali
fied the patient as having had preterm labor. 
When preterm labor was considered to be pres
ent, information about management was ex
tracted from the charts. The reviewer recorded 
whether the patient was treated with hydration or 
sedation only, treated with terbutaline, treated 
with magnesium sulfate, treated with nifedipine, 
treated with another tocolytic agent, and admit
ted to the hospital. 

To assess interreviewer reliability, 30 patient 
charts (5 percent of the total) were reviewed inde
pendendy by the 2 reviewers. The rate of agree
ment across all 47 variables was 96.2 percent. 
There was 100 percent agreement for the follow
ing outcomes: gestational age at delivery, preterm 
delivery, birth weight, and induction of labor be
fore 37 weeks. There was agreement on the pres-

ence or absence of preterm labor in 93.3 percent 
of these charts. The Cohen kappa statistic for 
pre term labor was 0.81, indicating a high level of 
reliability. 

lMtaAIMlysis 
Data were processed and analyzed using SPSS
PC version 4.0.32 Differences involving categori
cal variables were assessed with the chi-square 
statistic or the Fisher exact test. Differences be
tween means were assessed statistically with 
analysis of variance. The measure of association, 
the relative risk, was calculated by dividing the 
rate of an outcome in the exposed group by the 
rate in the control group. The test-based 
methodH was used to calculate 95 percent confi
dence limits to the point estimate of relative risk. 

To control for possible confounding by other 
variables, multivariate analyses were conducted 
using logistic regression models. A regression 
model was constructed for each of the following 
dependent variables: preterm labor, hospitaliza
tion for preterm labor, preterm delivery, and birth 
weight less than 2500 g. The dichotomous exp0-

sure variable (mflammation versus no inflamma
tion on Papanicolaou smear) was included as an 
independent variable in each model. In addition, 
variables that were associated, on univariate 
analyses, with a particular outcome variable with 
P =:::; 0.15 were included as independent variables 
in the model used to predict that dependent vari
able. The liberal criteria of P =:::; 0.15 was selected 
to assure adjustment for all potential confounding 
variables. Adjusted odds ratios were calculated 
by using regression coefficients (betas). In 
the univariate and multivariate analyses of the 
possible association of the exposure variable of 
interest (inflammation versus no inflammation on 
Papanicolaou smear) with each outcome variable, 
P =:::; 0.05 was considered the criterion for statis
tical significance. 

In the absence of statistically significant asso
ciations, power calculations34 explored the ability 
of the study to detect a doubling of the crude rates 
of adverse outcomes in patients with inflamma
tion compared with those without inflammation. 

Results 
PalUml C/Mrtlderistks 
Hospital charts of 4 patients in the control group 
could not be located or were not available. Nine 
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patients had a multiple gestation; 2 were in the 
exposed group and 7 were in the control group. 
Because of the strong association of multiple ges
tation with preterm labor and preterm delivery,35 
these cases were excluded from the analysis. 

Table 1 shows a comparison of the 293 patients 
with inflammation and the 284 patients without 
inflammation with respect to a variety of charac
teristics. Compared with the control group, pa
tients with evidence of inflammation on Papanic
olaou smear had higher rates of gravidity and 
parity, were less likely to be primiparous, were 
more frequently treated with systemic antibiotics 
before labor, and were more likely to have a uri
nary tract infection during pregnancy. Because 
Papanicolaou smears were usually obtained on 
the first prenatal visit, the difference in gesta
tional age at Papanicolaou smear suggests that 
women with inflammation presented for care 
somewhat later in pregnancy than those without 
inflammation. None of the women had abdomi
nal surgery during pregnancy, and only 1 had a 
history of diethylstilbestrol (DES) exposure. 
Prevalences of the following characteristics were 
less than 3 percent and were similar in the two 
groups: more than one first-trimester-induced 
abortion, a second-trimester-induced abortion, a 
stillbirth, illegal drug use, history of cone biopsy, 
hydramnios, acute pyelonephritis during preg
nancy, and febrile illness during pregnancy. 

In a modification of the risk scoring system of 
Holbrook, et al.,6 we constructed a risk variable 
that aggregated information pertaining to nine 
characteristics. Women were considered to be at 
high risk of preterm labor if they had one or more 
of the following: previous pre term delivery, previ
ous pre term labor with term delivery, past DES 
exposure, cigarette smoking greater than 1;2 pack 
per day, previous cone biopsy, uterine anomaly, 
hydramnios, and febrile illness. As indicated in 
Table 1, high-risk women were equally distrib
uted between the two groups. 

OIIteomes 
For the 577 women with singleton deliveries, the 
incidence of pre term labor was 14.4 percent, the 
incidence of hospitalization for preterm labor, 
12.3 percent; preterm delivery, 9.9 percent; birth 
weight less than 2500 g, 7.5 percent; and induc
tion of labor before 37 weeks for chorioamnio
nitis or other complications, 1.2 percent. Of the 
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Table 1. Sododanopaphic ad MedIaII ChanII:terIstk:. 

Characteristic 

Gestational age at 
Papanicolaou smear (wk) 

Maternal age at delivery (yr) 

Gravidity 

Parity 

Education (yr) 

White 

Married 

Medical insurance 

Primiparous 

Previous preterm delivery 

Previous preterm labor 
with term delivery 

Cigarette smoking: none 
< 1;2 pack per day 
;;a. 1;2 pack per day 

Regular use of alcohol 

Cervical gonococcal 
culture positivet 

Cervical ChllJm.YdiIJ test 
positivet 

Antibiotic treatment 
during pregnancyf 

Urinary tract infection 
during pregnancy 

High risk§ 

Inflam- No Inflam-
mation 

(n .. 293) 

16.3 

24.5 

2.6 

1.1 

12.3 

81 

65 

41 

26 

4 

2 

65 
5 

30 

12 

0.4 

5 

35 

17 

36 

mation 
(n os 284) PValue* 

Means 

14.7 0.006 

24.4 0.75 

2.3 O.ol 

0.9 0.02 

12.4 0.46 

Percentages 

82 0.64 

71 0.11 

41 0.95 

36 0.007 

5 0.93 

2 0.95 

67 
5 0.88 

28 

12 0.79 

1 0.35 

5 0.91 

22 0.001 

11 0.03 

34 O.SS 

* Analysis of variance for comparison of means; chi-square or 
Fisher exact test fur comparison of proportions. 
tDenominators are numbers of women who had test perfurmed. 
For gonococcal culture, n .. 238 (inflammation) and n .. 216 (no 
inflammation). For Chlamydia test, n .. 119 (inflammation) and 
n .. 90 (no inflammation). 

*Treatment with systemic antibiotics, including metronidazole, 
during pregnancy but befure onset of labor. Does not include 
intravaginal creams or suppositories. 
§Patients were considered high risk if they had one or more of the 
following: previous preterm delivery, previous preterm labor with 
term delivery, past diethystilbeStrol exposure, smoking ~ \,12 pack 
per day, previous cone biopsy, uterine anomaly, hydramnios, and 
febrile illness. 

83 patients with a diagnosis ~f preterm labor, 85.5 
percent were hospitalized (as opposed to being 
observed for several hours and sent home), 68.7 
percent received terbutaline, 15.7 percent re
ceived magnesium sulfate, 4.8 percent received 
nifedipine, 3.6 percent received another tocolytic 
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agent, and 2.4 percent were given hydration or 
sedation alone. Of the women hospitalized for 
pre term labor, 29.6 percent received no therapy 
designed to stop labor. One-half (48 percent) of 
the women considered to have preterm labor gave 
birth before 37 weeks. 

On univariate analysis, evidence of inflamma
tion on Papanicolaou smear was not associated 
with any outcome variable (fable 2). The relative 
risk in exposed compared with control women 
was 1.26 (95 percent confidence interval [CI] 0.85 
to 1.88) for preterm labor, 1.26 (95 percent CI 
0.81 to 1.95) for hospitalization for preterm labor, 
1.55 (95 percent CI 0.94 to 2.57) for preterm 
delivery, and 0.94 (95 percent CI 0.55 to 1.59) for 
low birth weight. Mean gestational age at delivery 
and mean birth weight were similar in the two 
groups. There was a tendency for women in the 
control group to have a higher rate of induction 
before 37 weeks (P = 0.07) for chorioamnionitis or 
other complications. Women in the two groups 
were equally likely to receive tocolytic medications 
after hospitalization (P = 0.93) and were equally 
likely to be delivered preterm after hospitalization 
(P = 0.73). There was no significant difference be
tween the groups in the incidence of delivery before 
34 weeks' gestation (2.7 percent versus 2.5 percent, 
P = 0.87). There were no differences between the 
exposed and control groups on any outcome when 
the analysis was limited to the 412 women who 
received no antibiotics during pregnancy. 

Table 3 presents the variables that were asso
ciated with one or more of the outcome variables 

..... e :I. 01lll:ollles of Prepaacy In Paden .. with and wi1bout 
I~ on Papaa1coIaou Smear. 

Inflam- No Inflam-
mation mation 

Outcome (n .. 293) (n .. 284) PValue* 

Incidence (per 100) 

Pretenn labor 16.0 12.7 0.25 

Hospitalization for 13.7 10.9 0.32 
pretenn labor 

Pretenn delivery 11.9 7.7 0.09 

Birth weight < 2500 g 7.2 7.7 0.79 

Means 

Gestational age (wk) 39.0 38.9 0.55 

Birth weight (g) 3336.0 3277.0 0.24 

*Chi-square for comparison of incidences; analysis of variance for 
comparison of means. 

Characteristic 

Education 
E; 12 yr 

Gravidity> 1 

Parity .. 1 

Stillbirth 

Previous 
pretenn 
labor or 
deliveryt 

Smoking 
"l..1pack 
per day 

Alcohol use 

Illegal drugs 

Antibiotic 
treatment 

Urinary tract 
infection 

Acute pyelo
nephritis 

High risk:j: 

Hospitaliza-
tion for 

Pretenn Pretenn 
Labor Labor 

(n .. 83) (n = 71) 

0.005* 0.01 

0.10 NS 

0.15 NS 

NS NS 

0.00001 0.0002 

0.15 NS 

NS NS 

NS NS 

0.06 0.03 

0.03 0.03 

NS NS 
0.03 

0.04 0.09 

Birth 
Pretenn Weight 
Delivery < 2500 g 
(n .. 57) (n .. 43) 

NS* 0.09 

0.10 NS 

0.11 NS 

NS 0.02 

0.003 NS 

NS 0.03 

NS 0.004 

NS 0.00005 

NS NS 

0.11 NS 

0.15 0.001 

NS 0.002 

*Numbers in the table are P values based on chi-square with 
1 degree of freedom or on Fisher exact tests. NS .. nonsignificant 
(P> 0.15) 
tThis composite variable was considered positive if the patient 
had either a previous pretenn delivery or previous pretenn labor 
with tenn delivery. 
:j:Patients were considered high risk if they had one or more of 
the following: previous pretenn delivery, previous pretenn 
labor, with term delivery, past diethylstilbestrol exposure, smok
ing .. l..1 pack per day, previous cone biopsy, uterine anomaly, 
hydramnios, and febrile illness . 

with P === 0.15. For these univariate analyses, the 
education variable was dichotomized (> 12 years 
versus === 12 years) and the variables "previous 
pre term delivery" and "previous preterm labor 
with term delivery" were combined into a single 
variable. 

Logistic regression analyses were performed 
with each of the four pregnancy outcomes con
sidered as a dependent variable. In each model 
variables that were associated with the dependent 
variable on univariate analysis with P === 0.15 were 
included as independent variables. Because of 
the high correlation of gravidity with parity, 
only gravidity was entered into the models. On 
multivariate analysis, inflammation on Papanico-

Pap Smears and Preterm Labor 559 

 on 12 M
ay 2025 by guest. P

rotected by copyright.
http://w

w
w

.jabfm
.org/

J A
m

 B
oard F

am
 P

ract: first published as 10.3122/jabfm
.5.6.555 on 1 N

ovem
ber 1992. D

ow
nloaded from

 

http://www.jabfm.org/


laou smear was not associated with any of the 
pregnancy outcomes. Adjusted odds ratios for this 
independent variable were 1.11 (95 percent CI 
0.66 to 1.83) for preterm labor, 1.20 (95 percent 
CI 0.70 to 2.07) for hospitalization for preterm 
labor, 1.53 (95 percent CI 0.86 to 2.71) for pre
term delivery, and 0.70 (95 percent CI 0.32 to 
1.29) for low birth weight. These values are simi
lar to the crude relative risks, indicating little 
confounding by other variables. 

Table 4 shows the independent variables that 
were statistically significantly associated with 
pregnancy outcomes on multivariate analysis. 
Previous preterm labor or preterm delivery and 
low education were each independently asso
ciated with preterm labor and hospitalization for 
preterm labor. Previous preterm labor or delivery 
was the only statistically significant risk factor for 
preterm delivery. Previous stillbirth and acute py
elonephritis during pregnancy were associated 
with low birth weight. 

A series of stratified analyses explored the pos
sible association of cervical inflammation with 
pregnancy outcomes in subgroups defined by the 
presence or absence of recognized risk factors for 
preterm labor. There were no statistically signifi
cant associations of inflammation with any out
come variable among either primiparous or mul
tiparous women, women with low (=s: 12 years) or 
high (> 12 years) education levels, women without 
a history of preterm labor or preterm delivery, 
and women with low Holbrook, et al.6 risk scores. 
Among the 38 women with a history of preterm 
labor or preterm delivery, the rates of preterm 
labor (57.9 percent versus 21.1 percent, P = 0.02) 

Table 4. Predkton ofPrepancy Outmmes 011 Multmut.e Aoal)'llis 
(Odds btio*). 

Hospitalization Birth 
Pretenn for Pretenn Pretenn Weight 

Predictor Labor Delivery Delivery .,. 2500 g 

Previous pre- 5.23 5.29 2.75 
tennlabor 
or delivery 

Previous 8.00 
stillbirth 

Acute pyelo- 7.90 
nephritis 

Education 2.24 2.00 
.,. 12 yr 

* All odds ratios are statistically significandy different from 1.0 
with P < 0.05. 
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and hospitalization for preterm labor (47.4 per
cent versus 15.8 percent, P = 0.03) were higher in 
women with inflammation than without inflam
mation. Similarly, among women who were at 
high risk on the basis of the Holbrook, et al. 
scoring system, those with evidence of inflam
mation on Papanicolaou smear had higher rates 
of preterm labor (24.8 percent versus 11.6 per
cent, P = 0.02), hospitalization for preterm labor 
(21.0 percent versus 9.5 percent, P = 0.03), and 
preterm delivery (15.2 percent versus 6.3 percent, 
P= 0.05). 

The alternative hypothesis that the presence of 
inflammation on the Papanicolaou smear doubled 
the incidence of each pregnancy outcome was 
explored with power analyses. The power of the 
study to detect doubling of the crude incidence 
rate was 0.89 for preterm delivery and greater 
than 0.95 for preterm labor, hospitalization for 
pre term labor, and low birth weight. Thus, it is 
unlikely that the relative risk for any of these 
outcomes is as high as 2.0. 

Discussion 
In the overall sample, women who had evidence 
of inflammation on an otherwise negative Papa
nicolaou smear during pregnancy did not have a 
significantly higher rate of preterm labor, preterm 
delivery, or low birth weight. On an average, 
Papanicolaou smears were obtained more than 
5 months before delivery, and all were obtained at 
least 30 days before delivery. The 30-day limit was 
set as an eligibility criterion to allow sufficient 
time for clinical interventions if an association 
between inflammation and an adverse pregnancy 
outcome was found. This study did not address 
the potential predictive value of Papanicolaou 
smears obtained late in pregnancy. In practice, 
cervical cytologic screening is usually performed 
during the first half of pregnancy. 

The results of the exploratory subgroup analy
ses must be interpreted cautiously because of the 
increased risk of type I errors that result from 
multiple comparisons. Among women with a his
tory of preterm labor or preterm delivery or at 
high risk by the scoring system of Holbrook, et 
al.,6 those with inflammati~n had higher rates of 
certain adverse outcomes than those without in
flammation. These findings suggest that cervical 
inflammation could confer incremental risk for 
pregnant women who have other risk factors for 
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pre term labor and preterm delivery. As these find
ings resulted from post hoc analyses of subgroups, 
they are very tentative and should be used only to 
formulate hypotheses for future investigation. 

The retrospective nature of this study imposed 
several important methodologic limitations. There 
were no uniform explicit criteria for the presence 
of inflammation on Papanicolaou smears or for 
the diagnosis of preterm labor. It is quite likely 
that some women were erroneously labeled as 
having preterm labor. The group of women who 
were hospitalized for management of preterm 
labor is probably a more accurate approximation 
of women who actually experienced this event. 
The rate of hospitalization for preterm labor in 
our sample is similar to rates of preterm labor 
found in prospective studies that used stand
ardized criteria for diagnosis.6,21 In addition, the 
proportion of women with preterm labor who 
gave birth before term (48 percent) in our study is 
comparable with that found in other studies.36•37 

Also, there is no reason to suspect that women 
with cervical inflammation earlier in pregnancy 
would be more or less likely to be misclassified 
with respect to preterm labor. Thus, any misdiag
nosis of preterm labor would be expected to be 
random rather than systematic in relation to the 
presence of inflammation. 

In this retrospective study, we did not attempt 
to determine the status of the fetal membranes at 
the onset of preterm labor. Thus, we were not 
able to assess the rate of preterm rupture of mem
branes in the exposed and control groups. It is 
likely that many of the women with preterm 
labor who did not receive tocolytic therapy had 
ruptured membranes. Women who did not re
ceive tocolysis were similarly distributed among the 
exposed and control groups. This finding suggests 
that the rates of preterm rupture of membranes 
with preterm labor were similar in the groups. 

Physicians who provided prenatal care to the 
study subjects were aware of Papanicolaou smear 
results. The presence of inflammation on Papa
nicolaou smear was occasionally noted in the pre
natal record. Evidence that this finding evoked 
any diagnostic or therapeutic response was very 
rare. In most cases, the finding of inflammation 
on Papanicolaou smear seemed to be ignored by 
the physician managing the patient. 

Women with inflammation on smears were 
more likely to be tested for gonorrhea and for 

Chlamydia. Screening for these organisms, using 
Thayer-Martin agar and the Chlamydiazyme test, 
was performed at the discretion of the physician. 
Screening for these organisms usually, but not 
always, occurred at the time the Papanicolaou 
smear was obtained. It is possible that physicians 
were motivated more frequently to screen for 
gonorrhea and Chlamydia in women who had in
flammation on Papanicolaou smear because of the 
gross appearance of the cervix at the time of pelvic 
examination. Interestingly, the rate of infection 
with gonorrhea and with Chlamydia was similar in 
women with and without inflammation on Papa
nicolaou smears. The rate of gonorrhea in this 
sample was similar to that found in other 
studies19•21 ; the rate of Chlamydia was similar to 
that found in some studies23 but lower than rates 
found in others.21•38 

Women with inflammation on Papanicolaou 
smear were more likely to be treated with sys
temic antibiotics during pregnancy. This differ
ence is only partially explained by the higher rate 
of urinary tract infections in women with inflam
mation on Papanicolaou smear. The most com
monly prescribed antibiotics were ampicillin or 
amoxicillin (54 percent of women receiving an 
antibiotic), metronidazole (24 percent), erythro
mycin (19 percent) and nitrofurantoin (11 per
cent). It is possible that the use of antibiotics 
changed the natural history of cervical inflamma
tion and mitigated its effect on pregnancy out
come. When the analysis was restricted to women 
who were not treated with systemic antibiotics 
during pregnancy, however, there was still no as
sociation of the presence of inflammation on 
Papanicolaou smear with preterm labor or pre
term delivery. The use of topical vaginal prep
arations was not assessed; their effect on micro
organisms implicated in the onset of preterm 
labor is dubious.39 

Women whose Papanicolaou smears showed a 
specific microorganism (i.e., Trichomonas) were 
excluded from the study for several reasons. The 
sensitivity and specificity of such findings are un
certain. Because only a few women had any par
ticular microorganism, the statistical power to 
detect differences in any outcome would be low. 
Also, many women received treatment based on 
the Papanicolaou smear repon, thus obscuring 
the natural history of the infection in terms of 
effect on pregnancy outcome. 
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In the sample as a whole, the presence of in
flammation on Papanicolaou smear during preg
nancy was not associated with a significantly in
creased incidence of preterm labor or preterm 
delivery. There was a reasonable statistical power 
to detect a relative risk of 2.0 for each major 
outcome. The findings raise the possibility that 
cervical inflammation could contribute additional 
risk for a subgroup of women who are at higher 
risk because of other characteristics. This pos
sibility could be explored in a prospective study 
that used explicit criteria for the presence of 
inflammation and for preterm labor. 
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