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Effectiveness of Pregnancy Check Boxes
on Death Certificates in Identifying
Pregnancy-Associated Mortality

Isabelle L. Horon, DrPHa
Diana Cheng, MDb

SYNOPSIS
Objectives. Information that would allow the identification of women who were
pregnant at the time of death or within the year preceding death has historically been underreported on death certificates. As a result, the magnitude of
the problem of pregnancy-associated mortality is underestimated. To improve
the identification of these deaths, check boxes for reporting pregnancy status
have been added to death certificates in a number of states. We used multiple
external data sources to determine whether check boxes have been effective in
identifying pregnancy-associated deaths.
Methods. We collected data on deaths occurring among pregnant or recently
pregnant women residing in Maryland during the years 2001–2008 using multiple data sources. We determined the percentage of these deaths that could
be identified through check boxes placed on death certificates.
Results. Overall, 64.5% of pregnancy-associated deaths were identified
through pregnancy check boxes on death certificates, including 98.1% of
maternal deaths—defined as deaths occurring during pregnancy or within 42
days of delivery from any cause related to or aggravated by the pregnancy
or its management but not from accidental or incidental causes—and 46.7%
of deaths from nonmaternal causes, such as homicide, suicide, accidents, and
substance abuse.
Conclusions. Check boxes on death certificates are effective in identifying
pregnancy-associated deaths resulting from maternal causes. However, they are
far less effective in identifying deaths resulting from nonmaternal causes, such
as homicide, accidental death, and substance abuse, which represent three of
the four leading causes of pregnancy-associated death in Maryland.
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The term “pregnancy-associated death” was introduced
by the Centers for Disease Control and Prevention
(CDC), in collaboration with the Maternal Mortality
Special Interest Group of the American College of
Obstetricians and Gynecologists, to define a death from
any cause during pregnancy or within one calendar
year of delivery or pregnancy termination, regardless
of the duration or anatomical site of the pregnancy.1
Pregnancy-associated deaths include deaths commonly
associated with pregnancy, such as hemorrhage, pregnancy-induced hypertension, and embolism, as well
as deaths not traditionally considered to be related to
pregnancy, such as accidents, homicide, and suicide.
Previous studies have shown that physicians completing death records fail to report that a woman was
pregnant or had a recent pregnancy in 50% or more
cases.2–5 As a result, these deaths cannot be identified as
being associated with pregnancy. Because death records
collected by the states are the source of data used to
compute published state and national pregnancyassociated mortality rates, these rates and the problem
of pregnancy-associated mortality are considerably
underestimated.
In response to the problem of underreporting of
pregnancy-associated deaths, the U.S. Standard Certificate of Death, which the states use as a guide in
developing their death certificates, was revised in 2003
to include, among other changes, the addition of a
question for female decedents on pregnancy status in
the year preceding death (Figure 1). Inclusion of this
question on the death certificate was recommended by
the Panel to Evaluate the U.S. Standard Certificates and
Reports and was consistent with a recommendation of
the World Health Assembly in the International Classification of Diseases, 10th Revision (ICD-10).6
The Maryland Department of Health and Mental
Hygiene (DHMH) has had a program in place for
enhanced surveillance of pregnancy-associated deaths
since 1993 and has been collecting detailed information on pregnancy status on Maryland death certificates
since 2001. In addition to the check box asking if a
female decedent was pregnant in the 12 months pre-

Figure 1. Pregnancy item on the
U.S. Standard Certificate of Death
If female:
q Not pregnant within past year
q Pregnant at time of death
q Not pregnant, but pregnant within 42 days of death
q Not pregnant, but pregnant 43 days to one year before death
q Unknown if pregnant within the past year

ceding death, the Maryland death certificate includes
questions on the outcome of pregnancy and the date
of delivery (Figure 2). Maryland DHMH also identifies pregnancy-associated deaths from other sources,
including linkage of death records with birth and
fetal death records and review of medical examiner
records.5,7
The availability of comprehensive data collected
from multiple sources provided the opportunity to
study the effectiveness of check boxes on death certificates in identifying pregnancy-associated deaths.
The few previous studies that have assessed the
effectiveness of pregnancy check boxes did not use
comprehensive, enhanced surveillance to identify all
pregnancy-associated deaths, including deaths due to
nonmedical causes, such as accidents, homicide, and
suicide.8,9 The study by Comas et al. made the assumption that check boxes were marked on all death records
that were pregnancy-associated and did not use any
external sources to identify possible missing cases.8
The study by MacKay et al. used records obtained from
state vital records offices, few of which use enhanced
surveillance techniques to ensure that all pregnancyassociated deaths are identified. As a result, the dataset
was incomplete.9
METHODS
We collected data on pregnancy-associated deaths
occurring during the years 2001 through 2008 from
three main sources: (1) a review of death certificates
to identify those records on which the pregnancy
check box was checked or a complication of pregnancy, childbirth, or the puerperium (ICD-10 codes
O00-O99) was listed as an underlying or contributing
cause of death (COD); (2) linkage of death certificates
of reproductive-age women with corresponding live
birth and fetal death records to identify a pregnancy
within the year preceding death; and (3) a review of
medical examiner records for evidence of pregnancy
at the time of death or evidence of a recent pregnancy.
In addition, we identified deaths through newspaper
articles, obituaries, and reports from hospital staff and
local health departments.
We obtained vital records data from the Vital Statistics Administration of the Maryland DHMH. We
accomplished identification of pregnancy-associated
deaths through linkage of vital records by matching
death certificates for all women between the ages
of 10 and 50 years against live birth and fetal death
records to identify pregnancies occurring in the year
preceding death. We achieved successful linkage of
records by matching either the mother’s social secu-
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Figure 2. Pregnancy items on the Maryland Certificate of Death
If female:
Was decedent pregnant in
   the past 12 months?
   q Yes q No
   q Unknown

If yes, outcome of pregnancy
q Live birth q Fetal death q Ectopic pregnancy
q Pregnant at time of death q Other (specify) _____________
q Unknown

rity number or mother’s name and date of birth on
the death record with corresponding information on
live birth and fetal death records. We reviewed all
linked records manually to ensure accurate matching
of records. We reviewed medical examiner records,
which include autopsy reports and police records,
for women of reproductive age who died during the
study period. Maryland law mandates that the medical
examiner investigate all deaths that occur by violence,
suicide, casualty, unexpectedly, or in any suspicious or
unusual manner. We obtained death certificates for all
women for whom medical examiner records indicated
evidence of pregnancy.
Records that did not contain a marked check box
or indication of a maternal COD were reviewed by a
board-certified obstetrician/gynecologist and two certified nosologists to determine the ICD-10 code of the
underlying COD that would have been assigned if a
history of pregnancy had been reported on the death
certificate. Each pregnancy-associated death was classified as either a maternal or nonmaternal death based
on standard definitions. A maternal death is defined
as a death “while pregnant or within 42 days of termination of pregnancy, irrespective of the duration and
the site of the pregnancy, from any cause related to or
aggravated by the pregnancy or its management but not
from accidental or incidental causes.”10 A nonmaternal death is a death occurring from (1) an incidental
cause or an injury while pregnant or within 42 days
of termination of pregnancy or (2) a death from any
cause occurring 43 to 365 days following delivery or
pregnancy termination.
We reviewed all death records to determine whether
pregnancy status was reported. We examined the percentage of maternal and nonmaternal death records
with marked check boxes by time of death, pregnancy
outcome, COD, maternal age, and maternal race.
RESULTS
We identified 301 pregnancy-associated deaths
occurring among Maryland residents during the
years 2001–2008. We identified 194 of these records
(64.5%) through information reported on Maryland

Date of delivery
Month   Day   Year

death certificates, including 137 through a marked
pregnancy check box, two through COD information,
and 55 through both a marked pregnancy check box
and COD information (Table 1). Check boxes were
considered to be marked on the two certificates that
reported pregnancy through COD information alone,
as pregnancy status was clearly indicated.
Check boxes were marked on nearly all certificates
of women whose deaths were classified as maternal
deaths (98.1%), but on fewer than half (46.7%) of certificates of women whose deaths were determined to be
from nonmaternal causes. The percentage of maternal
death records with marked check boxes was close to
100% regardless of time of death (during pregnancy
vs. following pregnancy), outcome of pregnancy, COD,
maternal age, or maternal race (Table 2). In contrast,
the percentage of death records with marked check
boxes for women who died of nonmaternal causes
varied by time of death, outcome of pregnancy, COD,
and maternal age and race. More than 80% of records
of women who died from nonmaternal causes either
during pregnancy or within 42 days postpartum had
marked check boxes, compared with the records of
only 32.4% of women who died 43–365 days postpartum. In terms of pregnancy outcome, check boxes
were marked on the records of 86.1% of women who
died of nonmaternal causes while pregnant, compared
with 55.6% of the records of women who died following a fetal death and 35.6% of records of women who
died following a live birth. The likelihood that check
boxes were marked on the records of women dying as
a result of nonmaternal causes also varied widely by
the underlying COD.
With the exception of infections, check boxes
were more frequently marked on the death records
of women who died as a result of medical conditions,
such as hemorrhage, embolism, hypertensive diseases,
and cardiovascular disorders, than on the records of
women who died as a result of nonmedical causes,
such as homicide (45.2%), accidental death (45.0%),
suicide (42.9%), or substance abuse (33.3%). Check
boxes were more frequently marked on the death
records of teenagers (71.4%) who died of nonmaternal
causes than on the records of older women (43.8%)
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Table 1. Pregnancy-associated deaths by subgroup and source of identification, Maryland, 2001–2008

Source of identification
Death record
Check box only
Cause of death only
Both check box and cause of death
Other
Total

All pregnancyassociated deaths
N (percent)

Maternal
deaths
N (percent)

Nonmaternal
deaths
N (percent)

194 (64.5)
137
2
55
107 (35.5)
301 (100.0)

102 (98.1)
48
1
53
2 (1.9)
104 (100.0)

92 (46.7)
89
1
2
105 (53.3)
197 (100.0)

who died of nonmaternal causes, and more likely to
be marked on the records of white women (52.6%)
than black women (40.8%).
DISCUSSION
Despite the addition of check boxes to the Maryland
death record to collect information on pregnancy
status in the year preceding death, 35.5% of pregnancyassociated deaths occurring during the study years—
nearly all from nonmaternal causes—could not be
identified using death certificate information alone.
Although this figure represents a substantial improvement over the 72.9% of pregnancy-associated deaths
that were unreported on death records in a study
conducted in Maryland prior to the addition of the
check box,5 more than one-third of all pregnancyassociated deaths remain unreported, suggesting that
identification of all pregnancy-associated deaths is likely
to continue to require the collection of data from data
sources in addition to the death record.
Check boxes were extremely effective in identifying
pregnancy-associated deaths resulting from maternal
causes. More than 98% of maternal deaths occurring in the years 2001–2008 were identified on death
records, compared with only 62% in the eight-year
period before check boxes were added to the Maryland
death certificate.7
Check boxes were far less effective in identifying
pregnancy-associated deaths from maternal causes,
which in Maryland were the leading causes of pregnancy-associated death. While death certificate data
alone indicated that the leading causes of pregnancyassociated death were cardiovascular disorders and
embolism, data collected using enhanced surveillance
methods showed that the actual leading CODs were
homicide and motor vehicle accidents.
Data on pregnancy mortality are collected from the
states by two centers within CDC, the National Center
for Health Statistics (NCHS) and the National Center

for Chronic Disease Prevention and Health Promotion
(NCCDPHP). NCHS collects death certificate data from
the states through the National Vital Statistics System
and compiles and publishes maternal mortality data.11 If
the pregnancy check boxes used by other states are as
effective as the Maryland questions, the completeness
of national maternal mortality data should improve
greatly once all states adopt the new certificate. As
of August 2009, only half of the states were using
the revised certificate due to lack of resources for
implementation.12
NCCDPHP seeks to obtain a broader range of
pregnancy mortality data by requesting that the
states voluntarily submit for inclusion in the Pregnancy Mortality Surveillance System (PMSS) not only
maternal death records, but also death records for
nonmaternal pregnancy-associated deaths and copies
of other materials that might be available, including
maternal mortality review summaries, autopsy reports,
case reports, and hospital records.13 Although some
states have enhanced surveillance methods in place
to collect comprehensive pregnancy-associated death
data or the additional information requested by PMSS,
most do not. Because the check boxes identify fewer
than half of all nonmaternal deaths occurring 43–365
days after delivery, the information available in the
PMSS is likely to continue to be incomplete even after
all states adopt the revised death certificate. Because
homicide, accidental death, and substance abuse are
three of the four leading causes of pregnancy-associated
death overall, the underreporting of this information
is a serious concern.
An issue that complicates the collection of complete,
uniform pregnancy mortality data is that nearly half
of the states with pregnancy questions on their death
certificates ask the question in a way that does not
conform to the U.S. Standard Certificate of Death.
The intent is for states to collect information on all
deaths occurring during pregnancy or within one year
of delivery or pregnancy termination. The Maryland
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Table 2. Pregnancy-associated deaths by subgroup, source of identification,
and selected pregnancy and death characteristics, Maryland, 2001–2008
All pregnancyassociated deaths

Maternal
deaths

Nonmaternal
deaths

All sources
of data

Death records
N (percent)

All sources
of data

Death records
N (percent)

Total

301

194 (64.5)

104

102 (98.1)

Time of death
During pregnancy
#42 days following pregnancy
$43 days following pregnancy
Unknown

72
79
145
5

67
75
47
5

(93.1)
(94.9)
(32.4)
(100.0)

36
67
0
1

36
65
0
1

Pregnancy outcome
Live birth
Fetal death
Therapeutic abortion
Undelivered
   Ectopic
   Other
Unknown

203
18
5
72
5
67
3

107
14
4
67
5
62
2

(52.7)
(77.8)
(80.0)
(93.1)
(100.0)
(92.5)
(66.7)

57
9
2
36
5
31
0

Underlying cause of death
Homicide
Substance abuse
Cardiovascular disordersa
Accidents
Embolism
Hemorrhage
Neoplasm
Infection
Hypertensive diseases
Suicide
Other

42
37
40
41
28
17
18
20
15
7
36

19
13
33
19
27
17
10
10
14
3
29

(42.5)
(35.1)
(82.5)
(46.3)
(96.4)
(100.0)
(55.6)
(50.0)
(93.3)
(42.9)
(80.6)

Maternal age (in years)
,20
20–24
25–29
30–34
35–39
$40

23
65
62
63
66
22

17
39
37
36
48
17

Characteristic

Maternal race
White
Black
Other

133
159
9

All sources
of data

Death records
N (percent)

197

92 (46.7)

(100.0)
(97.0)
(0.0)
(100.0)

36
12
145
4

31
10
47
4

(86.1)
(83.3)
(32.4)
(100.0)

55
9
2
36
5
31
0

(96.5)
(100.0)
(100.0)
(100.0)
(100.0)
(100.0)
(0.0)

146
9
3
36
0
36
3

52
5
2
31
0
31
2

(35.6)
(55.6)
(66.7)
(86.1)
(0.0)
(86.1)
(66.7)

0
1
23
1
23
16
0
9
12
0
19

0
1
22
1
23
16
0
8
12
0
19

(0.0)
(100.0)
(95.7)
(100.0)
(100.0)
(100.0)
(0.0)
(88.9)
(100.0)
(0.0)
(100.0)

42
36
17
40
5
1
18
11
3
7
17

19
12
11
18
4
1
10
2
2
3
10

(45.2)
(33.3)
(64.7)
(45.0)
(80.0)
(100.0)
(55.6)
(18.2)
(66.7)
(42.9)
(58.8)

(73.9)
(60.0)
(59.7)
(57.1)
(72.7)
(77.3)

2
15
19
22
33
13

2
15
19
20
33
13

(100.0)
(100.0)
(100.0)
(90.9)
(100.0)
(100.0)

21
50
43
41
33
9

15
24
18
16
15
4

(71.4)
(48.0)
(41.9)
(39.0)
(45.5)
(44.4)

87 (65.4)
100 (62.9)
7 (77.8)

38
61
5

37 (97.4)
60 (98.4)
5 (100.0)

95
98
4

50 (52.6)
40 (40.8)
2 (50.0)

a
Includes cardiomyopathy, congenital heart disease, pulmonary hypertension, endocarditis, valvular dysfunction, and other cardiac conditions
related to or aggravated by pregnancy

questions do this, albeit in more detail than required
by national standards. However, some states collect
information only on deaths occurring during a shorter
postpartum period, ranging from 42 days to six months
(Unpublished data, National Association for Public
Health Statistics and Information Systems, 2009).

CONCLUSIONS
Although maternal mortality rates have fallen dramatically during the past century, young, apparently
healthy women continue to die as a result of medical
conditions related to pregnancy, as well as a result
of a broader range of factors that may be related to
pregnancy, such as homicide, suicide, and substance
abuse.5 The inclusion of pregnancy check boxes on

Public Health Reports / March–April 2011 / Volume 126

200  Research Articles

death certificates greatly improves the completeness of
data for deaths resulting from maternal causes; that is,
deaths while pregnant or within 42 days of termination
of pregnancy from any cause related to or aggravated
by the pregnancy or its management, but not from
accidental or incidental causes. However, check boxes
are less effective in identifying pregnancy-associated
deaths resulting from nonmaternal causes, such as
homicide, accidental death, and substance abuse, which
represent the majority of pregnancy-associated deaths
occurring in Maryland.
Effective strategies to prevent pregnancy-associated
mortality from all causes are predicated on the availability of valid and reliable surveillance data. Both the
states and CDC should continue efforts to improve
the collection of complete and accurate pregnancyassociated death data. States should be encouraged to
adopt the revised certificate, which will substantially
improve the completeness of maternal death data,
and to implement enhanced surveillance methods for
identifying deaths resulting from nonmaternal causes.
The use of additional sources of data to improve the
identification of pregnancy-associated deaths, such as
hospital discharge data, should be explored. The inclusion of pregnancy check boxes on death certificates
is an important step, but cannot be the final step, in
providing the surveillance data needed to formulate
effective strategies for preventing pregnancy-associated
deaths.
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