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Summary
Vaginal bleeding during pregnancy has been considered a marker of an at-risk pregnancy, but the
accuracy of reported bleeding has not been assessed. We sought to evaluate the agreement in
vaginal bleeding reports based on prospective daily diary and retrospective recall at first trimester
interview and to investigate predictors of reporting accuracy. Participants recruited prior to
pregnancy for a community-based pregnancy cohort (n=153) completed web-based daily diaries
beginning prior to pregnancy up through the end of the first trimester. A comprehensive first-
trimester interview was conducted, and the bleeding data from diary and interview were
compared. Kappa statistics were used to quantify agreement. Log-linear models were used to
investigate maternal age, prior miscarriage, and current pregnancy outcome as potential predictors
of agreement. We found that bleeding characteristics (number of bleeding episodes, bleeding
heaviness, duration, and gestational timing) from the diary and interview were reported with high
levels of agreement. Kappas ranged from 0.77-0.84. Retrospective report of any bleeding had a
sensitivity of 0.80 and specificity of 1.0; however, sensitivity was lower when examined within
smaller time intervals. Important predictors of agreement were not identified in this analysis, but
the sample was small. Overall, the presence of vaginal bleeding, a common and potentially
alarming symptom of early pregnancy, may be assessed by interview later in pregnancy with
reasonable accuracy.

Introduction
Vaginal bleeding is common in early pregnancy, and has been associated with adverse
outcomes.1-4 Most studies of vaginal bleeding rely on recalled data, which may be
influenced by outcome and other pregnancy events.5,6 No studies have evaluated the
accuracy of vaginal bleeding reports in pregnancy.

This analysis was undertaken to compare retrospective bleeding data collected from
interview with prospective data obtained from daily diaries in a sample of pregnant women.
We assessed the extent of agreement between interview and diary.
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Methods
Study Population

Right From the Start (RFTS) is an ongoing community-based pregnancy cohort that began
enrollment of pregnant women in several states (North Carolina, Tennessee, Texas) of the
United States (US) in 2000.7 Briefly, participants were at least 18 years old, English- or
Spanish-speaking, had not used assisted reproductive technologies to conceive, and intended
to carry the pregnancy to term. Women who were not yet pregnant but attempting to
conceive could pre-enroll prior to pregnancy and were followed until formal enrollment at
the time of a positive pregnancy test. A subset of pre-enrolled women completed a web-
based daily diary during the pre-enrollment period and throughout the first trimester. The
diary included information about common symptoms and signs of pregnancy, including
vaginal bleeding and spotting. A comprehensive telephone interview was completed
(median gestational week 13) which collected detailed information about the first trimester,
including information about bleeding symptoms. Informed, signed consent was obtained
from each study participant in compliance with all Institutional Review Board procedures.

This analysis is based on the 153 participants enrolled in RFTS who completed both the
daily diary during the first trimester and completed the first trimester interview.

Bleeding Episodes
This analysis evaluated first trimester bleeding episodes, regardless of pregnancy outcome.
Bleeding episodes that terminated within four days of miscarriage were not included.

First-trimester interview—Participants reported the total number of episodes
experienced during the first trimester, and detailed information was collected about the
timing, heaviness, and duration of bleeding for the first three reported episodes. Participants
provided the date on which an episode began, and episode duration was reported in days of
bleeding. A ‘spotting’ episode was one that was only noticed when wiping; a ‘bleeding’
episode included at least one day of light or heavy bleeding.

Daily diary—In the daily diary, bleeding and spotting were queried separately. Episodes
were defined in a manner similar to that in the interview. All episodes were classified
according to their timing (date began), duration (number of days with any bleeding or
spotting), and heaviness (bleeding or spotting).

Statistical Analysis
Interview and diary reporting were compared for the occurrence of any episode, the total
number of episodes (no report, 1 episode, or 2+ episodes), the total duration of all episodes
combined (no report, 1 day, or 2+ days), the timing of the first episode (no report, before 7
weeks gestation, 7-9 weeks gestation, 10+ weeks gestation), and the heaviness of the
heaviest episode (no report, spotting only, bleeding) for all women. Sensitivity, specificity,
and kappa for presence of any episode were calculated, and a weighted kappa statistic was
calculated for all other comparisons. For the weighted kappa, categories were equally spaced
and weighted according to squared differences. Sensitivity and specificity were also
calculated for episodes reported in the diary and the interview, in one- and two-week
intervals of the first trimester.

Log-linear models were used to evaluate maternal age, prior miscarriage, and current
pregnancy outcome as possible predictors of agreement for the number of episodes reported
and heaviness of bleeding. This method models the distribution of observations in a
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contingency table, accounting for agreement due to chance and beyond-chance agreement in
the data.8-10

Stata (version 9.2) and StatXact (version 6) were used for all analyses.

Results
The majority of participants were white, married, and had at least a college education (Table
1). About half of all women with prior pregnancies reported having had a miscarriage.
Sixty-five women (42%) reported at least one episode of spotting or bleeding in the diary;
fifty-two of these women reported at least one episode in the first-trimester interview
(sensitivity=0.80). No participants reported episodes in the interview without reporting at
least one episode in the diary (specificity=1.0). More spotting episodes were reported in the
diary compared to interview. The thirteen women who had episodes recorded in the diary
and did not report any episodes in the interview recorded only spotting episodes in the diary.
All participants who recorded bleeding episodes in the diary reported at least one episode
(spotting or bleeding) in the interview, although some misclassification in heaviness was
present.

The extent of agreement between information reported in the diary and interview was
evaluated by calculating Cohen's kappa and weighted kappa statistics. The kappa for overall
agreement of bleeding or spotting reported at any time of gestation was 0.82 (95% CI 0.73,
0.91). Results from the diary and interview were also reported with high levels of agreement
for specific bleeding characteristics, with kappas ranging from 0.77 to 0.84 (Table 2).

When all reported bleeding episodes were examined by week of gestation, the sensitivity of
interview compared with diary was generally low for a given week (range 0.08, 1.0) but
specificity remained high (≥ 0.94 for all weeks). When gestational age at reported bleeding
was categorized in two-week intervals, the sensitivity increased (range 0.48, 0.73).

None of the factors that we examined as potential predictors of agreement (maternal age,
prior miscarriage, or miscarriage in current pregnancy) were important predictors of
agreement. Estimates were imprecise with wide confidence intervals (data not shown).

Discussion
Our overall measures of agreement were high, suggesting that early pregnancy bleeding is
accurate when recalled at the end of the first trimester. Our results also show that exact
timing is not well reported. Narrow categorization of bleeding episodes into one-week
intervals yielded low week-specific sensitivity. However, the increase in sensitivity of
episode reports based on two-week intervals indicates that women can retrospectively
approximate the timing of their bleeding.

Overall, bleeding episode information obtained from the diary was more detailed compared
to interview data. The number, duration, and heaviness of episodes reported in the diary
were attenuated when reported in the interview. More episodes were reported in the diary
compared to the interview, but these were spotting episodes, suggesting that spotting is more
easily forgotten than bleeding.

The major limitation of this analysis is the homogeneity of our study population.
Participants were highly educated women who planned their pregnancy and volunteered for
our study. A third had had a prior miscarriage. These participants are likely to be highly
aware of their pregnancy-related symptoms and motivated to report episodes both in the
daily diary and in the first trimester interview. The proportion of women reporting any
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bleeding in interview (approximately 34%) was higher in this analysis compared to a related
analysis of the entire cohort, in which 27% of participants reported any bleeding. The act of
filling out the diary may improve reporting in the interview for this subgroup of women.
Additionally, participants were asked to recall events over a relatively short time period.
Thus, our results may be viewed as a best-case scenario, based on a select population of
women whose recall may be better than the general population.

To conclude, we found high levels of agreement for reports of vaginal bleeding episodes
obtained from daily diary and recalled interview.
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Table 1

Participants who completed the daily diary and first trimester interview (n=153), Right From the Start
(2000-2008)

n (%)

Maternal age (years)

 ≤ 30 95 (62.1)

 >30 58 (37.9)

Race

 White 132 (86.8)

 Other 20 (13.2)

 Missing 1

Education

 Less than college 16 (10.4)

 College or more 137 (89.5)

Marital status

 Married, cohabiting 152 (99.3)

 Single 1 (0.7)

Smoking in pregnancy

 No 148 (96.7)

 Yes 5 (3.3)

Gravidity

 Primigravida 54 (35.3)

 1 or more prior pregnancy 99 (64.7)

History of miscarriage

 Primigravida 54 (35.3)

 No 50 (32.7)

 Yes 49 (32.0)

History of induced abortion

 Primigravida 54 (35.3)

 No 85 (55.6)

 Yes 14 (9.2)

Outcome

 Miscarriage 19 (15.4)

 Live birth/stillbirth 104 (84.6)

 Missing 30*

*
These participants were still pregnant at time of analysis
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