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A total of 225 pairs of duplicate Gram-stained slides from three hospitals in Jakarta were evaluated
independently by a local (University of Indonesia, Jakarta) and a referral (University of Washington, Seattle)
laboratory by the new scoring criteria proposed by Nugent et al. The correlation coefficients of the duplicate
Gram stain scores ranged from 0.65 to 0.83. The kappa statistics for the bacterial vaginosis category (no, score
of 0 to 6; yes, score of 7 to 10) ranged from 0.62 to 0.77. These findings confirm the good to excellent
interobserver reliability of the new scoring system and the importance of slide preparation.

Several studies have demonstrated that Gram stains of
vaginal fluid correlate well with the clinical diagnosis of
bacterial vaginosis (1, 3, 6). Recently, a multicenter study (5)
evaluated the intercenter reliability of Gram-stained smears
and found a moderate reliability using criteria described by
Spiegel et al. (6) and good to excellent reliability for a new
scoring system proposed by Nugent et al. (5). Our study, in
Jakarta, Indonesia, is the first independent attempt to eval-
uate the interobserver reliability of the proposed new scoring
system by using data generated under field conditions.
The specimens for this study were obtained from pregnant

women who attended clinics for prenatal care at 16 to 30
weeks of gestation in three hospitals in Jakarta. A total of
257 vaginal smear specimens were randomly selected from
December 1989 through May 1990 for preparation of dupli-
cate slides (i.e., two slides were prepared from each patient
specimen). One slide was sent to the local microbiology
laboratory (Department of Microbiology, University of In-
donesia, Jakarta) and the other slide was sent to the referral
laboratory (Department of Obstetrics and Gynecology, Uni-
versity of Washington, Seattle).
The vaginal smears were obtained from the vaginal side-

wall by using a moistened cotton swab. A technician rolled
the swab over clean glass slides, fixed the slides with heat,
and sent the slides to the local and referral laboratories for
staining (using safranin as the counterstain) and interpreta-
tion. Each Gram-stained slide was evaluated under oil im-
mersion (1,000x).
At the beginning of the study an Indonesian microbiologist

(S.J.) was trained for 3 days in the referral laboratory at the
University of Washington, Seattle. He was the only person
in the local laboratory who stained and interpreted the
Gram-stained slides, and he was unaware of the clinical
condition of the patient. The results of evaluation from one
laboratory were not known by members of the other labora-
tory.
Of the 257 pairs of Gram-stained slides, 32 slides could not

be evaluated because either the amount of material was
insufficient for assessment or the identification numbers
and/or dates of specimen collection were illegible (i.e., pairs
could not be matched). The remaining 225 pairs of slides
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were analyzed; 108 slides were prepared at hospital A, 69
slides were prepared at hospital B, and 48 slides were
prepared at hospital C.
Gram stain interpretation was done by the new method

proposed by Nugent et al. (5). Briefly, in the new scoring
system, three morphotypes were used to create a total score
of 0 to 10. These three morphotypes (the most reliably
recognized morphotypes) are large gram-positive rods (Lac-
tobacillus), small gram-negative or gram-variable rods (Bac-
teroides or Gardnerella), and curved gram-negative to gram-
variable rods (Mobiluncus spp.). The total scores were
computed by adding the weighted quantitation (0 to 4+) of
the three morphotypes. A score of 7 to 10 was considered to
indicate bacterial vaginosis and a score of 0 to 6 was
considered to indicate no bacterial vaginosis.

Different statistical analyses were carried out for the two
types of Gram stain interpretations: quantitative (raw score)
and categorical (bacterial vaginosis versus no bacterial vag-
inosis). Spearman's rank correlations of the scores were
computed. For the categorical data, we computed the per-
centages of agreement and the kappa statistics and used the
McNemar test to evaluate the differences in the proportion
of samples that were classified as being positive for bacterial
vaginosis.
Spearman's rank correlation coefficients of the duplicate

Gram stain scores ranged from 0.65 in hospital C to 0.83 in
hospital B (Table 1). All of the correlation coefficients are
statistically significant. According to the criteria for kappa
(2) (excellent, value of >0.75; good to fair, 0.75 to 0.40; and
poor, <0.40), the findings indicate that the interobserver
reliabilities were excellent for two hospitals (A and B) but
only good to fair for hospital C.
The percentage of agreement for the presence or absence

of bacterial vaginosis (no, score of 0 to 6; yes, score of 7 to
10) ranged from 87.5% in hospital C to 90.7% in hospital A
(Table 1). Similarly, the kappa statistics ranged from 0.62 in
hospital C to 0.77 in hospital B. The differences between the
referral and local laboratories in the proportions of samples
diagnosed as positive for bacterial vaginosis were not statis-
tically significant.
These findings indicate that the new scoring method for

Gram stain diagnosis of bacterial vaginosis is reliable and
that a microbiologist can be trained in a relatively short time
to reproducibly evaluate the smears. Although the presence
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TABLE 1. Correlation coefficient, percentage of agreement, and
kappa statistics for Gram-stained duplicates

Hospital Correlation % Agree- K Proportion Total no.coefficienta mentb appa differencec in sample

A 0.81 90.7 0.75 0.0 108
B 0.83 89.9 0.77 0.07 69
C 0.65 87.5 0.62 0.0 48
A, B, and C 0.78 89.8 0.75 0.02 225

a For all values, P < 0.0001.
b Percent that agreed on diagnosis of bacterial vaginosis (no, score of 0 to

6; yes, score of 7 to 10).
c Difference in the proportions classified as bacterial vaginosis between

referral and local labs. For all values, P > 0.10.

of clinical signs (discharge, elevated pH, clue cells, and
amine odor) is the standard method used for the diagnosis of
bacterial vaginosis, the clinical diagnosis poses a reliability
problem in large, multicenter studies which involve more
than one clinician or in developing countries where such
clinical expertise is scarce. In either situation, a simple,
easily standardized, and reliable method of diagnosis is
needed. This study is the first to confirm that the Gram stain
method using the new scoring system is reliable under field
conditions in a developing country.
Our findings are consistent with those of the study of

Nugent et al. (5). The coefficients of correlation (0.82 in the
study of Nugent et al. and 0.78 in this study) are similar.
Since the original study by Spiegel et al. (6) in 1983, two
other studies have evaluated the reliability of Gram-stained
vaginal smears for diagnosing bacterial vaginosis and have
found good agreement (4, 5).

Although all the Gram-stained slides were evaluated by
one local microbiologist, the interobserver reliability was
significantly different for the slides prepared in hospitals A
and B (correlation coefficients of 0.81 and 0.83, respectively)
and slides in hospital C (correlation coefficient of 0.65).
These findings indicate the importance of careful slide prep-
aration.
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