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We sought to estimate the accu-
racy, relative to maternal medical
records, of perinatal risk factors re-
corded on fetal death certificates.
We conducted a validation study
of fetal death certificates among
women who experienced fetal
deaths between 1996 and 2001. The
number of previous births, estab-
lished diabetes, chronic hyperten-
sion, maternal fever, performance
of autopsy, anencephaly, and Down
syndrome had very high accuracy,
while placental cord conditions and
other chromosomal abnormalities
were reported inaccurately. Addi-
tional population-based studies are
needed to identify strategies to im-
prove fetal death certificate data. (Am
J Public Health. 2005;95:1948–1951.
doi:10.2105/AJPH.2004.044305)

Rates of fetal mortality declined dramati-
cally in the United States in the decades pre-
ceding 1990.1 However, since 1990, US
fetal mortality rates have remained steady at
between 6.7 and 7.5 per 1000 births. These
trends in fetal mortality rates and the limited
understanding of the etiology of fetal death
are so compelling that the Centers for Dis-
ease Control and Prevention, as well as the
National Institutes of Health, have identified
this as a high priority area for epidemiologi-
cal research.2,3

One national research goal is to improve
the quality and completeness of fetal death
certificates, which are currently the major
source of data on stillbirths.2,3 No studies
have assessed the accuracy of the informa-
tion on perinatal risk factors in fetal death

certificates compared with medical records.
Thus, we examined the validity of fetal
death certificates for identifying risk factors
among women experiencing stillbirths in a
tertiary care center in Washington State.

METHODS

In Washington State, fetal death report-
ing is required by law for all spontaneous
pregnancy losses occurring at 20 weeks or
more. We identified 211 fetal death records
between January 1, 1996, and December
31, 2001, using electronic vital records
files. The following factors, considered eti-
ologies of stillbirth in previous perinatal
epidemiological studies,4–14 were assessed:
reproductive history, pregnancy risk factors,
labor and delivery complications, and fetal
conditions and characteristics.

A trained medical record abstractor re-
viewed each woman’s medical record, in-
cluding physician and nurses’ notes, au-
topsy and pathology reports, medical and
surgical consultations, and prenatal records.
Using standard protocol definitions, peri-
natal risk factors were coded as either
present or absent. To assess the reliability,
one of the authors reabstracted 15 ran-
domly selected medical records, with no
disagreements.

Using the medical record as the gold
standard, we estimated the accuracy of di-
chotomous variables recorded on the fetal
death by calculating the true positive rate
(TPR), false positive rate (FPR), positive pre-
dictive value (PPV), and negative predictive
value (NPV). The accuracy parameters were
defined as follows: TPR is the proportion of
women with a positive assessment on the
fetal death certificate among those with a
positive medical record assessment; FPR is
the proportion of women with a positive
assessment on the fetal death certificate
among those with a negative medical rec-
ord assessment; PPV is the proportion
of women with a positive medical record
assessment among those with a positive
fetal death certificate assessment; and
NPV is the proportion of women with a
negative medical record assessment among
those with a negative fetal death certificate
assessment.
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TABLE 1—Validation Measures for Maternal and Perinatal Conditions on Fetal Death
Certificates Compared With Medical Records in a Tertiary Care Center: Washington State,
1996–2001 (n=211)

Frequencya TPR (95% CI) FPR (95% CI) PPV (95% CI) NPV (95% CI)

Reproductive history

≥ 1 prior pregnancies 153 95.0 (90, 98) 1.9 (0.05, 10) 99.3 (96, 100) 88.3 (77, 95)

≥ 1 prior live births 171 64.4 (52, 75) 7.1 (0.2, 34) 97.9 (89, 100) 33.3 (19, 50)

≥1 spontaneous terminations <20 wks 49 67.4 (51, 81) 4.6 (2, 10) 78.4 (62, 90) 91.1 (86, 95)

≥1 spontaneous terminations ≥20 wks 15 53.3 (27, 79) 6.1 (4, 12) 42.1 (20, 67) 96.0 (92, 98)

≥ 1 induced terminations 36 66.7 (48, 92) 2.5 (0.7, 6) 84.6 (65, 96) 93.5 (89, 97)

Pregnancy risk factors

Anemia 3 66.7 (9, 99) 1.7 (.4, 5) 40.0 (5, 85) 99.4 (97, 100)

Established diabetes 5 100.0 (48, 100) 0.6 (0.01, 3) 83.3 (36, 100) 100.0 (98, 100)

Gestational diabetes 3 50.0 (1, 99) 0.0 (0, 2) 100.0 (3, 100) 99.4 (97, 100)

Chronic hypertension 22 81.0 (58, 95) 2.5 (0.7, 6) 81.0 (58, 95) 97.5 (94, 99)

Preeclampsia 23 63.6 (41, 83) 1.9 (0.4, 5) 82.4 (57, 96) 95.2 (91, 98)

Incompetent cervix 14 71.4 (42, 92) 3.0 (1, 7) 66.7 (38, 88) 97.6 (94, 99)

Uterine bleeding 16 33.3 (12, 62) 4.8 (2, 9) 38.5 (14, 68) 94.1 (89, 97)

Maternal smoking 42 78.6 (59, 92) 1.6 (0.2, 5) 91.7 (73, 99) 95.6 (91, 98)

Amniocentesis 58 55.2 (42, 68) 9.3 (5, 15) 69.6 (54, 82) 84.0 (77, 89)

Labor and delivery complications

Febrile 8 83.3 (36, 100) 10.5 (6, 16) 21.7 (8, 44) 99.4 (96, 100)

Abruptio placenta 17 68.8 (41, 89) 3.7 (1, 8) 64.7 (38, 86) 96.9 ( 93, 99)

Placenta previa 3 0.0 (0, 71) 0.6 (0.02, 3) 0.0 (0, 97) 98.3 (95, 100)

Cord prolapse 8 57.1 (18, 90) 2.9 (1, 7) 44.4 (14, 79) 98.2 (95, 100)

Fetal conditions and characteristics

Autopsy performed 87 96.3 (90, 99) 0.0 (0, 3) 100.0 (95, 100) 97.3 (92, 99)

> 1 Plurality 38 85.2 (66, 96) 0.0 (0, 3) 100.0 (85, 100) 97.1 (93, 99)

Placental cord conditions 96 19.7 (11, 30) 15.9 (9, 25) 51.7 (33, 71) 54.8 (46, 63)

Anencephalus 3 100.0 (16, 100) 0.0 (0, 2) 100.0 (16, 100) 100.0 (98, 100)

Other chromosomal abnormalities 35 28.1 (14, 47) 1.6 (0.2, 6) 81.8 (48, 98) 84.4 (77, 90)

Down syndrome 8 87.5 (47, 100) 1.3 (0.2, 5) 77.8 (40, 97) 99.3 (96, 100)

Note. TPR = true positive rate; CI = confidence interval; FPR = false positive rate; PPV = positive predictive value; NPV = negative
predictive value. Estimates were based on women with nonmissing data.
aData source was a medical record.

We assessed the agreement of nondichoto-
mous factors using weighted κ statistics (for
ordinal measures and count data), intraclass
correlation coefficients (for continuous mea-
sures), and the absolute difference between
the values on the fetal death certificate versus
the medical record.

Women with missing fetal death certificate
data on the item of interest were dropped from
the analyses. Overall, data was missing for
1.4% to 25.1% of maternal and perinatal con-
ditions in the fetal death certificate. All of the
analyses were performed using Stata version
8.0 (Stata Corporation, College Station, TX).

RESULTS

Our study sample was comparable to
the statewide fetal death cohort (data not
shown). The fetal death certificate was most
accurate in reporting the presence of 1 or
more prior pregnancies (TPR=95%), estab-
lished diabetes (TPR=100%), chronic hy-
pertension (TPR=81%), incompetent cervix
(TPR=71%), maternal smoking (TPR=
79%), maternal fever more than 100°F
(83%), autopsy performed (96%), more
than 1 plurality (85%), anencephaly (100%),
and Down syndrome (88%; Table 1). How-

ever, estimates of TPR were low for sponta-
neous terminations at 20 weeks or more
(53%), gestational diabetes (50%), amnio-
centesis (55%), uterine bleeding (33%), pla-
cental cord conditions (20%), cord prolapse
(57%), and other chromosomal abnormali-
ties (28%). Except for fever more than
100°F and placental cord conditions, FPRs
were consistently low. Similarly, NPVs were
consistently high, with 2 exceptions: 1 or
more prior live births and placental cord
conditions. The PPVs for spontaneous abor-
tion (42%), anemia (40%), and uterine
bleeding (39%) were also low, indicating
that the medical records often did not
indicate the presence of these conditions
when they were coded on the fetal death
certificates.

Agreement was quite high for 10 of the 11
nondichotomous perinatal factors (Table 2).
Intraclass correlations ranged from 0.87 for
the clinical estimate of gestation to 0.99 for
the date of last menstrual period. The ob-
served agreement was high for most ordinal
measures and count data, ranging from 81%
for total prior pregnancies to 98% for plural-
ity. The agreement was poor for the average
number of cigarettes per day (weighted κ=
0.43), although the absolute mean difference
in the recorded number of cigarettes per
day was small.

DISCUSSION

This is the first study to compare fetal
death certificate data to medical records for
the detection of maternal and perinatal risk
factors. We found that fetal death certificates
had very good validity for reporting of the
number of prior births, established diabetes,
chronic hypertension, maternal fever, per-
formance of autopsy, plurality, anencephaly,
and Down syndrome. However, some report-
ing was markedly inaccurate, such as that for
placental cord conditions and chromosomal
abnormalities other than Down syndrome.
The low accuracy of these two variables may
be explained by the lack of specific diagnostic
criteria for these conditions. We suspect that
ambiguous terms such as “condition” or
“other” are used loosely and that conditions
that fall under these broad categories often
go unreported.
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TABLE 2—Agreement of Maternal and Perinatal Factors on Fetal Death Certificate
Compared With Medical Record in a Tertiary Care Center, 1996-2001 (n=211)

% ICC Weighted κ Absolute 
Agreement (95% CI) Statistic (95% CI) Mean Difference

Ordinal and count data

Total prior pregnancies 80.60 .96 (.94, .97) .87 (.77, .98) .24

No. prior live births now living 91.35 .98 (.97, .99) .93 (.80, 1.06) .09

Plurality 97.50 .95 (.93, .96) .92 (.79, 1.05) .03

Timing of fetal death 86.47 .73 (.66, .81) .63 (.48, .78) .14

Trimester of amniocentesis (n = 27)a 92.59 .66 (.45, .87) .64 (.34, .94) .07

Average no. of cigarettes per day (n = 19)b 47.37 .55 (.23, .87) .43 (.16, .70) 3.05

Continuous data

Date of LMP . . . .99 (.99,.99) . . . 26.05

Weight before pregnancy, lbs . . . .97 (.95, 1) . . . 2.14

Weight gained during pregnancy, lbs . . . .88 (.75, 1) . . . 4.38

Clinical estimate of gestation, days . . . .87 (.83, .92) . . . 10.65

Birth weight, g . . . .97 (.96, .98) . . . 45.92

Note. ICC = intraclass correlation coefficient; CI = confidence interval. Estimates were based on women with nonmissing data.
aBased only on women who had an amniocentesis.
bBased only on women who smoked.

Generally, reporting of continuous variables,
such as weight gained during pregnancy, was
accurate. The agreement of ordinal and count
data was less consistent. Reporting of the
number of prior pregnancies, number of prior
live births now living, and plurality was very
accurate, whereas the accuracy of the average
number of cigarettes smoked per day was
quite low.

We know of no research on the accuracy
of fetal death certificate reporting of mater-
nal and fetal risk factors with which to com-
pare our findings. The generalizability of our
findings is limited, given that our study pop-
ulation is from a single tertiary care center
in Washington State. In a study that evalu-
ated the accuracy of live birth certificates
among a population of women giving birth
in 19 Washington State hospitals, however,
the reported accuracies of this tertiary care
hospital were similar to other statewide
hospitals.15

We found that fetal death certificates had
substantial missing data compared with the
medical records. A Massachusetts study of
574 fetal cause-of-deaths reported that many
fields of the Massachusetts fetal death certifi-
cate were incomplete as well.16 Missing fetal
death certificate data result in the underre-
porting of national surveillance-based vital

statistics. The 2003 revised US Standard
Report of Fetal Death Certificate includes a
greater number of measurements that re-
quire advanced judgment on the part of the
recorder. Consequently, quality assurance
will become increasingly important.17

Improvements are needed in the quality of
reporting in fetal death certificates. Until then,
variables with poor accuracy should be used
with caution. Additional population-based
studies are needed to identify strategies to
improve fetal death certificate data.
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