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Reclassifying causes of obstetric death in Mexico: a repeated cross-
sectional study

Margaret C Hogan,? Biani Saavedra-Avendano,’ Blair G Darney,” Luis M Torres-Palacios,© Ana L Rhenals-Osorio,*
Bertha L Vdzquez Sierra,® Patricia N Soliz-Sanchez,® Emmanuela Gakidou? & Rafael Lozano®

Objective To describe causes of maternal mortality in Mexico over eight years, with particular attention to indirect obstetric deaths and
socioeconomic disparities.

Methods We conducted a repeated cross-sectional study using the 2006-2013 Busqueda intencionadayy reclasificacion de muertes maternas
(BIRMM) data set. We used frequencies to describe new cases, cause distributions and the reclassification of maternal mortality cases by
the BIRMM process. We used statistical tests to analyse differences in sociodemographic characteristics between direct and indirect deaths
and differences in the proportion of overall direct and indirect deaths, by year and by municipality poverty level.

Findings A total of 9043 maternal deaths were subjected to the review process. There was a 13% increase (from 7829 to 9043) in overall
identified maternal deaths and a threefold increase in the proportion of maternal deaths classified as late maternal deaths (from 2.1% to
6.9%). Over the study period direct obstetric deaths declined, while there was no change in deaths from indirect obstetric causes. Direct
deaths were concentrated in women who lived in the poorest municipalities. When compared to those dying of direct causes, women dying
of indirect causes had fewer pregnancies and were slightly younger, better educated and more likely to live in wealthier municipalities.
Conclusion The BIRMM is one approach to correct maternal death statistics in settings with poor resources. The approach could help the
health system to rethink its strategy to reduce maternal deaths from indirect obstetric causes, including prevention of unwanted pregnancies
and improvement of antenatal and post-obstetric care.
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Introduction

Maternal mortality — defined as the death of a woman during
pregnancy, childbirth or in the 42 days after delivery - is used
as an outcome measure for any health system. The indicator
of maternal mortality is the maternal mortality ratio (MMR),
which is defined as the number of maternal deaths per 100000
live births. MMR is a problematic indicator to measure, due to
the relative few maternal deaths.'™ It is even more challenging
to measure cause-specific maternal mortality, since available
methods have either low sensitivity or specificity.® Therefore,
accurate estimates of cause-specific maternal mortality are often
not available in many countries.”

The International statistical classification of diseases and
related health problems, 10th revision (ICD-10)* manual divides
the causes of maternal mortality into three broad categories:
direct obstetric deaths (resulting from obstetric complications
of the pregnant state); indirect obstetric deaths (resulting from a
disease, often pre-existing and aggravated by the physiologic ef-
fects of the pregnancy); and late maternal death (death between
42 days and one year post-obstetric event).*” Sequelae, which
is maternal deaths that occur one year or more after delivery, is
included in the late maternal death category. Indirect maternal
deaths represent on average 20% of a country’s overall maternal
mortality,'""* but this proportion varies considerably across
settings. Particularly indirect and late maternal causes are likely
to be misclassified as non-maternal deaths.*'*'* Even within
countries with a very high quality vital registration system, there
is a wide variation in the fraction of maternal deaths attributable

to indirect causes; estimates range from zero to more than half
of all reported maternal deaths.”*~*

In recent decades, Mexico has improved its measurement
of maternal mortality, but problems of underreporting and
misreporting in its vital statistics systems still exist.”*** In re-
sponse, a new strategy was undertaken by the government in
2002 that aimed to identify all maternal deaths in Mexico using
an approach of intentional search, review and reclassification
of maternal deaths. A new procedure, referred to as Biisqueda
intencionada y reclasificaciéon de muertes maternas (BIRMM)
was put in place,”*° which provides a mechanism for a compre-
hensive examination of maternal deaths in Mexico.

There has been a rapid increase in obesity,”** diabetes,
hypertension, and hypercholesterolaemia in Mexico,”*° which
puts women of reproductive age at higher risk for pre-existing
hypertensive disorders and diabetes mellitus. The epidemiologic
transition from communicable to noncommunicable diseases
has implications for maternal health.

The purpose of this study is to describe the reclassified
and newly identified maternal deaths — especially indirect
obstetric deaths - identified through the BIRMM process. We
also compared sociodemographic characteristics at individual
and municipality level of the women who died from direct and
indirect causes.

Methods

We conducted a repeated cross-sectional study using the 2006-
2013 BIRMM data set, which includes all deaths in women
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Table 1. 1CD-10 codes for indirect causes of maternal deaths®

Category Sub-category Title

010 010.0-010.9 Pre-existing hypertension complicating pregnancy,
childbirth and the puerperium

024 024.0-024.9 Diabetes mellitus during pregnancy

098 098.0-098.9 Maternal infectious and parasitic diseases classifiable
elsewhere but complicating pregnancy, childbirth and the
puerperium

099 099.0-099.8 Other maternal diseases classifiable elsewhere but

complicating pregnancy, childbirth and the puerperium

ICD: International classification of diseases and related health problems, 10" revision.

of reproductive ages (10-54 years). The
aim was to identify miscoded maternal
deaths. We investigated the underlying
cause of death for those who had been
assigned to a subset of 46 ICD-10 codes
that we suspected of being maternal
deaths but did not have maternal codes
from the ICD-10 O chapter.”” (The list
of the 46 ICD codes are available from
the corresponding author). In addition
to these 46 codes, we also investigated:
deaths that were assigned maternal codes
found in the ICD-10 O chapter (Table 1);
deaths with suspicious or incomplete
codes; deaths with complications but
without a valid underlying cause of
death; and all death certificates where
the pregnancy checkbox had been ticked.

The BIRMM review process collates
maternal mortality and sociodemo-
graphic data from available mortality
data sources including death certificates,
medical records, verbal autopsy records
and confidential enquiry or autopsy re-
ports. (The distribution of information
contributed by each data source is avail-
able from the corresponding author). The
collated information was reviewed by two
independent coders. In the event of a dis-
agreement when assigning the appropri-
ate code, a senior reviewer examined all
documents and assigned the final cause.
Full details of the BIRMM protocol have
been published elsewhere.”

We extracted the following data from
the BIRMM: individual-level sociodemo-
graphic data (age, marital status, educa-
tion level, number of pregnancies and
number of prenatal visits during the last
pregnancy); care-related information on
each maternal death (place of care where
first complication was documented and
where skilled birth attendant care was
provided); and place of death. The pro-
portions of missing data for each year for
the care-related information are available
from the corresponding author. We used
cause-of-death data as reported before

and after the intentional review process. In
addition, we used the 2010 municipality-
level development index” as a measure
of community level socioeconomic
status. The development index data were
grouped into quintiles and merged into
the individual level BIRMM data record
according to the residence municipality of
the deceased. To calculate the MMR, live
births data for 2006-2013 were obtained
from the General Directorate of Health
Information.”” This study was approved
by the ethics committee of the National
Institute of Public Health, Mexico.

Analysis

Table 1 presents the ICD-10 categories
and associated sub-categories and titles
for codes used for deaths identified as
indirect obstetric deaths, as listed in
the manual. The list includes all codes
that constitute the internationally
agreed definition of indirect maternal
death. Maternal deaths related to hu-
man immunodeficiency virus (HIV)
infections were treated as special cases
due to evolving ICD-10 coding rules.
HIV-related deaths coded to the spe-
cific HIV ICD codes (B20-B24) and the
recently created HIV ICD code (098.7)
were included and recoded as indirect
maternal deaths.

New and recoded indirect maternal
deaths, their cause distribution and
reclassification by development index
quintile were examined using tabula-
tions. We used descriptive statistics
to examine differences in direct and
indirect cause, before and after the re-
view process and across the eight years
(2006-2013). Sociodemographic char-
acteristics and health service use were
examined and tested using t-test and x?
tests for differences in the proportion
and means of direct and indirect deaths.
Maternal mortality cause was analysed
by municipality-level development
index. All analyses were done in Stata
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version 13.1 (StataCorp. LP, College Sta-
tion, United States of America).

Results

The total number of deaths in women of
reproductive age during the study period
obtained from the BIRMM was 357 446,
of which 9043 deaths (2.5%) were sub-
jected to the maternal death cause review
and reclassification process.”

Table 2 summarizes the findings
from the reclassification process. Before
the review 7829 deaths were classified as
maternal deaths. Of the deaths coded
as non-maternal, we reclassified 1214
(13.4%) to maternal deaths. The number
of late maternal deaths increased from
192 (2.1%) before the review to 628
(6.9%) after the review, representing
over threefold increase in the proportion
of late maternal deaths. There was a 6.8%
(from 2099 to 2243 deaths) and 11.4%
(from 5538 to 6172 deaths) increase
in deaths categorized as indirect and
direct, respectively. Deaths that were
categorized the same before and after the
review were, 85.5% (5281/6172) of di-
rect, 68.8% (1544/2243) of indirect and
28.3 (178/628) of late maternal deaths.

In the poorest municipalities, 14.7%
(694) of maternal deaths were recoded
from non-maternal to maternal, while in
the wealthiest municipalities this figure
was 8.1% (108). An additional 14.8%
(30) of all direct deaths in the wealthi-
est quintile were reclassified to indirect
deaths (Table 2).

Table 3 (available at: http://
www.who.int/bulletin/vol-
umes/94/5/15-1633560) shows the
original codes of the deaths recoded to
indirect maternal deaths. Many indirect
maternal deaths were originally misclas-
sified as infectious and parasitic diseases
(96), diseases of the circulatory system
(94), diseases of the respiratory system
(70) and neoplasms (56). In addition,
there was miscoding within the mater-
nal chapter of the ICD. For instance,
40 deaths were originally assigned to
010-016 (oedema, proteinuria and
hypertensive disorders in pregnancy,
childbirth and the puerperium); 46
deaths were assigned to 021, 023-031,
034 (other complications of pregnancy)
and 46 more maternal deaths were as-
signed with the codes 089-092 (other
complications during the puerperium).
Two hundred and twenty indirect mater-
nal deaths were coded as direct obstetric
causes before the correction.
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Table 2. Summary of the intentional search and review outcomes of maternal deaths,
by municipality-level development index quintiles, Mexico, 2006-2013

Cause of death After review
Cause of death, no. (%) Total, no.
Indirect® Direct® Late (%)
maternal*
All quintiles
Before review
Non-maternal 479 (21.3) 365 (5.9) 370 (58.9) 1214 (13.4)
Indirect? 1544 (68.8)° 514 (8.3) 41 (6.5) 2099 (23.2)
Direct® 218 (9.7) 5281 (85.5)¢ 39(6.2) 5538 (61.2)
Late maternal® 2(0.1) 2(0.2) 178 (28.3)¢ 192 (2.1)
Total 2243 (100.0) 6172 (100.0) 628 (100.0) 9043 (100.0)
Quintile 1 (poorest)
Before review
Non-maternal 280 (21.1) 193 (6.4) 221 (57.7) 694 (14.7)
Indirect? 921 (69.4)¢ 303 (10.1) 22(5.7) 1246 (26.4)
Direct® 124 (9.3) 2507 (83.3)¢ 23 (6.0) 2654 (56.2)
Late maternal® 2(0.2) 5(0.2) 117 (30.5)¢ (2.6)
Total 1327 (100.0) 3008 (100.0) 382 (100.0) 4718 (100.0)
Quintile 5 (wealthiest)
Before review
Non-maternal 38(18.8) 36 (3.3) 34 (64.1) 08 (8.1)
Indirect?® 134 (66.3)° 48 (4.4) 5(94) 87(13.9)
Direct® 30(14.8) 1008 (92.1)¢ 1(1.9) 1039 (77.0)
Late maternal® 0(0.0) 2(0.2) 13 (24.5)¢ 5(1.1)
Total 202 (100.0) 1094 (100.0) 53(100.0) 1350 (1 00.0)

¢ Indirect is defined as maternal deaths resulting from a disease, often pre-existing and aggravated by the
physiologic effects of the pregnancy.

® Direct is defined as maternal deaths resulting from obstetric complications during pregnancy.

¢ Late maternal is defined as death between 42 days and one year post-obstetric event.

4 All other maternal deaths not coded to direct, indirect or later maternal.

¢ Concordant pair before and after review.

Fig. 1. Direct and indirect maternal deaths before and after the review process, Mexico,
2006-2013
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For maternal deaths categorized as
direct, there was a declining trend in
MMR between 2006 and 2013, from 46.4
to 32.1 deaths per 100000 live births.
There was no change for indirect ma-
ternal deaths. MMR for indirect deaths
was 12.2 deaths per 100000 live births
in 2006 and 13.3 deaths per 100 000 live
births in 2013. There was a peak in 2009,
mainly due to the Influenza A (HIN1)
epidemic, which is known to increase
the risk of hospitalization, severe ill-
ness and death in pregnant women.***
The trends for both direct and indirect
causes were similar before and after re-
classifying the causes of deaths (Fig. 1).

Comparison of sociodemographic
characteristics and health system use
showed that women who died of indirect
maternal causes had fewer pregnancies,
were slightly younger and were better
educated than women dying of direct
causes. The deceased women were also
more likely to have delivered, received
care for their first complication and died
in Instituto Mexicano del Seguro Social
facilities, which are employment-based
insurance-affiliated facilities. Skilled
birth attendants were more likely to
have been present for the mothers who
died of direct causes, but this could be
due to the fact that women who died
of indirect causes died before delivery
(Table 4; available at: http://www.who.
int/bulletin/volumes/94/5/15-1633560).

For direct causes, poorer munici-
palities had a higher MMR, but also a
slightly higher ratio of maternal indirect
deaths (Fig. 2). Fig. 3 and Fig. 4 show
the MMR by direct and indirect causes
between the wealthiest and poorest
quintiles by year. Between 2006 and
2013, direct causes of maternal deaths
among women residing in the poorest
municipalities have nearly halved, go-
ing down from 119.1 to 72.7 deaths per
100000 live births (Fig. 3). The decline
in MMR due to direct causes of maternal
death in the wealthiest municipalities
was 23.5%, going down from 35.2 to 26.9
deaths per 100000 live births (Fig. 3).
For each year and in both poorest and
wealthiest quintiles, MMRs for indirect
death causes were lower than the MMRs
for direct causes. It is only in 2008 and
2010 that the poorest quintile had a sta-
tistically significant higher MMR due to
indirect causes than the wealthiest quin-
tile (Fig. 4). In 2009, there was a peak
in indirect deaths among the wealthiest
municipalities, presumably due to the
HINI epidemic (Fig. 4).
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Fig. 2. Direct and indirect maternal deaths by municipality-level development index,

Mexico, 2006-2013
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Fig. 3. Direct maternal deaths for the wealthiest and poorest quintile, Mexico,

2006-2013
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Discussion

This paper presents the results of a
review and reclassification of causes of
maternal death in Mexico, for the pe-
riod 2006 to 2013. The identified 13%
increase in the number of maternal
deaths after the BIRMM review sug-
gests that this type of exercise is one
approach to correct misclassification
of maternal cause-of-death data. There
is progress in Mexico towards achiev-
ing a reliable assessment of the causes

of death in women of reproductive
age, with the aim of generating im-
proved data on the causes of maternal
mortality.

Our findings show that MMR from
direct maternal deaths has been declin-
ing between 2006 and 2013; it nearly
halved among the poorest women.
However, there was no such change in
indirect deaths. Given the increase in the
burden of noncommunicable diseases
and associated risk factors,” indirect
deaths may continue to account for
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an increasing proportion of maternal
deaths. Despite the overall decline in
MMR from direct deaths, socioeconom-
ic disparities among the poor persist.
However, for indirect deaths, women
residing in both poor and wealthy areas
are affected. These findings are consis-
tent with other studies that examined the
obstetric death transition from direct to
indirect causes.’

Similar projects to the BIRMM have
been implemented in other settings as
well; however there is a wide variation in
the level of maternal death underreport-
ing between settings. Correction factors
for the number of maternal deaths range
from 1.9 in north-east Brazil’** to 3.2
in Menoufia, Egypt.”” In high-income
countries the correction factor ranges
between 0.9 and 2.2.*° This observed
variation limits our ability to generalize
the extent of underreporting or misclas-
sification across settings.

Our review also highlighted the im-
portance of the maternal death review to
explain an unusual disease pattern, such
as the 2009 HIN1 epidemic in Mexico.
This type of temporary change in the
pattern of maternal deaths has also been
observed in Rwanda and South Africa."!
Such increases should be anticipated
during an epidemic.

The feasibility of a project that
focuses on reclassifying maternal death
causes in a given country is dependent
on the level of maternal death misclas-
sification or under-coding. In countries
with relatively few maternal deaths, ex-
tensive review of suspected cases may be
feasible. For example, the reproductive
age mortality study (RAMOS) investi-
gates all reported deaths in women of
reproductive age.”*” In our study, we
applied a cost-saving approach which
uses expert opinion to identify a subset
of maternal death cases.”® Our approach
may be more appropriate for countries
with poor resources.

Most maternal health interventions
are timed around the delivery period of
the pregnancy and they focus mainly on
skilled birth attendance or emergency
obstetric care.” These interventions
have an impact on direct deaths and
subsequently on the reduction of overall
maternal mortality. However, except in
cases where complications arise during
labour, indirect deaths may not be avert-
ed through these delivery-focused in-
terventions.”' To reduce indirect deaths,
obstetricians and other health-care per-
sonnel interacting with pregnant women
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Fig. 4. Indirect maternal deaths for the wealthiest and poorest quintile, Mexico,

2006-2013
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Note: Number of indirect deaths per 100000 live births, by year, for the wealthiest and poorest quintile of

the municipality-level development index.

during the postpartum period need to
be trained to treat the entire woman and
not just her pregnancy.**** Planning for
such training requires the development,
dissemination and adoption of clinical
guidelines.”® Effective implementation
of such guidelines requires collaboration
and the establishment of referral systems
between specialities that deal with the
major causes of indirect deaths.*' For
example obstetricians need to be able to
effectively communicate with chronic
disease specialists regarding at-risk
cases.”! There is a need for additional sur-
veillance of pregnant women to identify
at-risk pregnancies to respond to them
appropriately. A health education pro-
gramme focused on addressing indirect
obstetric death risk factors, particularly
for women with pre-existing conditions,
is needed as well.* Access to and use of
effective contraception and safe abortion
remains a key strategy to reduce maternal
mortality worldwide.*”

The Mexican Ministry of Health,
recognizing the need for quality and
state-level maternal mortality estimates,
used its authority to ensure cooperation
from states for the BIRMM project. While

integration of the BIRMM as part of the
vital statistics system treats the maternal
mortality review as a core public health
function,” there is no separate specific
budget for it from the ministry of health.
The project is being implemented as
a non-routine activity, subsidized by
committed individuals and interested
groups of public health practitioners.”
Annual results from the BIRMM are used
to adjust official estimates of MMR. The
adoption of electronic death registration
would allow real-time reporting and
validation of suspected maternal deaths.

This study has several limitations.
First, the review process did not target
all deaths in women of reproductive
age, but a subset identified based on
the registered cause of death. While
the codes used to identify cases capture
most misclassified or miscoded mater-
nal deaths, there may be some missed
and not investigated.”**’ Second, the
review process relies on the availability
and quality of additional mortality data
sources beyond the death certificate. For
some deaths, the additional available
information to make a reclassification
decision was quite limited. Third, the role

Margaret C Hogan et al.

of improved ascertainment and catego-
rization must not be overlooked when
examining the trends in this analysis.
Since the same search procedures have
been used each year, it seems unlikely
that the observed increase in indirect
deaths would be solely due to improved
ascertainment. Fourth, a few causes of
death, considered to be indirect obstetric
causes such as ICD-10 code 026.6 (liver
disorders), are subsumed within chapters
of the ICD broadly considered for direct
maternal deaths. Full ICD-10 codes to
the 4-digit level were not available for all
deaths so the broader 3-digit categories
were used and these cases were consid-
ered to be of questionable quality. This
means that some rare causes of indirect
deaths may have been grouped with
direct causes, and if so, the analysis may
have underestimated the contribution of
indirect deaths. Fifth, missing data in the
covariates is another limitation. Sixth,
when examining socioeconomic dispari-
ties, the use of the municipality-level de-
velopment index may hide within group
differences. It is likely that the individual
women dying of maternal deaths across
all quintiles of the development index
are the poorest women within those
municipalities. The area-level nature of
this component of the analysis does not
allow for commentary about how an
individual’s access to resources affects
her risk of maternal death.

Conclusion

This study presents a useful strategy
towards achieving a relatively complete
and accurate assessment of the causes
of maternal mortality in a country with
complete vital registration. It provides
useful lessons for other countries look-
ing to improve maternal mortality mea-
surement and highlights the importance
of developing an appropriate health
system response to address indirect
maternal deaths. H
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Résumé

Redlassification des causes obstétricales de déces au Mexique:

Objectif Décrire les causes de mortalité maternelle au Mexique sur une
période de huitans, en sintéressant particulierement aux déces dus a des
causes obstétricales indirectes ainsi qu‘aux disparités socioéconomiques.
Méthodes Nous avons réalisé une étude transversale répétée a l'aide
des données de l'outil Busqueda intencionada y reclasificacion de muertes
maternas (BIRMM) 2006—2013. Nous nous sommes basés sur les
fréquences pour décrire les nouveaux cas, la répartition des causes et la
reclassification des cas de mortalité maternelle selon la procédure BIRMM.
Nous avons utilisé des tests statistiques pour analyser les différences, sur
le plan des caractéristiques sociodémographiques, entre les décés pour
cause directe et indirecte, ainsi que les différences dans la proportion
globale de déces pour cause directe et indirecte, par année et par niveau
de pauvreté des municipalités.

Résultats Un total de 9043 déces maternels a été examiné. Nous avons
constaté une augmentation de 13% du nombre global de déces maternels
identifiés (de 7829 a 9043) et la proportion de déces maternels classés
comme décés maternels tardifs a été multipliée par trois (passant de

une étude transversale répétée

2,1% a 6,9%). Sur la période étudiée, le nombre de déces dus a des
causes obstétricales directes a diminué, mais il n‘a été observé aucun
changement dans le nombre de déces dus a des causes obstétricales
indirectes. Les déces pour cause directe étaient concentrés chez les
femmes vivant dans les municipalités les plus pauvres. En comparaison
des femmes décédées de causes directes, les femmes décédées de causes
indirectes avaient eu moins de grossesses et étaient légerement plus
jeunes, plusinstruites et plus susceptibles de vivre dans des municipalités
plus riches.

Conclusion La procédure BIRMM est une approche qui permet de
rectifier les statistiques sur les décés maternels dans les zones ayant peu
de ressources. Cette approche pourrait permettre de repenser la stratégie
du systeme de santé en vue de réduire le nombre de décés maternels
dus a des causes obstétricales indirectes, avec notamment la prévention
des grossesses non désirées et I'amélioration des soins prénataux et
post-obstétricaux.
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Pesiome

MoBTopHaa KnaccmomKaLma NPUUNH akyLlepcknx cmepTell B MeKcmKe: NOBTOPHOe O4HOMOMEHTHOe

nonepeyHoe ncciegoBaHne

Lenb Onvcatb NpuYmHbI MaTEPUHCKOW CMEPTHOCTY B MeKkcuke 3a
BOCEMb NeT, yaenaa 0coboe BHUMAHVE aKylepCKM CMePTAM Mo
HENPAMBIM NPUYMHAM, @ TaKXKe 13-3a COLMaNbHO-3KOHOMMYECKOrO
HepaBeHCTBa.

MeTopap! bbino nposefeHO NOBTOPHOE OAHOMOMEHTHOE NOMNepeYHoe
nccnefoBaHMe C UCMONb30BaHWeM Habopa AaHHbIX BUsqueda
intencionada y reclasificacion de muertes maternas (BIRMM) 2006—
2013 rr. InAa onvcaHmna HOBbIX Cllyyaes, pacnpeaeneHna NpuymnH 1
MOBTOPHOM KNaccudukaLlmm cyyaes MaTePUHCKOM CMepPTHOCTU
C nomoubto npoueaypsbl BIRMM rcnonb3oBanvchb AaHHble O
4acToTHOCTM. C MOMOLbIO CTATUCTUYECKMX KpuTepures Obiin
NpOoaHanM3nMpPOBaHbl Pasnnuna B COLMANbHO-AeMOrpaduyeckmnx
XaPaKTEPUCTMKAX POXKEHWML, YMEPLLIMX MO MPAMbBIM 1 HEMPAMbIM
APVYMHAM, 1 Pa3NNUVA B JONE, KOTOPYIO 3T CMePTV COCTaBNANN B
obLiem KonMyecTse cMepTel Mo NPAMBIM 1 HENPAMbIM MPUYMHAM,
B 3aBMCMMOCTM OT roAa M ypoBHA 6eHOCTV MyHMLMUMNANbHOro
0bpa3oBaHus.

Pe3ynbratbl B xofe nccnegosaHna 6bino 13ydeHo 9043 cnydan
cmepTen cpean matepen. Obluee KONMYECTBO onpefeneHHbIX
MATEPUHCKMX CMepTel yBenuumnocb Ha 13% (c 7829 no 9043), a

J10/1A MAaTePUHCKUX CMepPTEN, KNacCUPULMPOBAHHbBIX Kak MO3AHSS
MaTepPUHCKaA CMepTb, yBeNnuMnach B Tpu pasa (€ 2,1 1o 6,9%). Ha
NPOTAKEHWN UCCNe0BaHNA KONMYECTBO aKyLepCKUX cMepTel
Mo NPAMBIM MPUYMHAM CHU3MAOCh, OAHAKO KOMMUYEeCTBO CMepTei
no HenmpAMbIM aKyLWepCKUM NPUYMHaM He 1n3meHunocs. CmMepTb
no NpAMbIM MPUYMHaM B BONbWIMHCTBE CNyYyaeB HacTynana
Cpeav »KeHLMH, MPOXKMBABLLMX B GefHENWNX MyHULMNANbHBIX
obpazoBaHuAXx. 10 CpaBHEHWIO C POXKEHMLAMN, YMEPLIVMI MO
MPAMBIM MPUUMHAM, KEHLLMHbI, Y CMEPTb HAaCTyNMa NO HEMPAMbIM
NPUYMHAM, UMENW MeHblie 6epeMeHHOCTEN 1 BN HECKONbKO
Mnaguwe, nydyiie o6pa3oBaHHbl U C OONblEN BEPOATHOCTLIO
MPOXMBANU B 60Mee 3aXKUTOUHbBIX MOCENEHMAX.

BbiBog lNpouenypa BIRMM npeactasnseT coboi oavH 13 Noaxoa0s
K NOMy4YeHMIo MPaBWIbHOM CTATUCTVKM MO MATEPUHCKOM CMEPTHOCTY
B YCJIOBUAX OrPaHNYeHHOCTY pecypcoB. C NOMOLLbIO 3TOrO Noaxoaa
CNevumanmcTbl CUCTeMbI 3APABOOXPAHEH A MO Obl MepecMoTPeTb
CBOIO CTpATernio No COKPAaLWEeHWo KoNMyecTBa MaTePUHCKINX
cMepTelt MO HEMPAMBIM aKyLWEePCKUM MPUUYMHAM, BKAOYAIOLLYIO
npenynpexaeHne HexenatensHon 6epeMeHHOCTY 1 MOBbILLEHNE
KayecTBa JOPOAOBOW 1 MOCNEPOAOBOM MOMOLLN.

Resumen

Redlasificacion de las causas de muerte obstétrica en México: un estudio transversal repetido

Objetivo Describir las causas de la mortalidad materna en México
durante ocho afios, con especial atencion a las muertes obstétricas
indirectas y a las desigualdades socioeconémicas.

Métodos Se realizd un estudio transversal repetido utilizando el
conjunto de datos Busqueda intencionada y reclasificacion de muertes
maternas (BIRMM) de 2006-2013. Mediante el proceso de la BIRMM, se
utilizaron frecuencias para describir nuevos casos, las distribuciones de
las causas y la reclasificacion de los casos de mortalidad materna. Se
utilizaron pruebas estadisticas para analizar las diferencias en cuanto
a las caracteristicas sociodemograficas entre las muertes directas e
indirectas y las diferencias en el porcentaje del total de muertes directas
e indirectas, por afo y por nivel de pobreza de los municipios.
Resultados Un total de 9 043 muertes maternas fueron sujetas al
proceso de revision. En general, el nimero de muertes maternas
identificadas aumenté un 13% (de 7 829 a 9 043) y el porcentaje de

muertes maternas clasificadas como muertes maternas tardfas se
triplicé (de un 2,1% a un 6,9%). Durante el periodo de estudio, las
muertes obstétricas directas se redujeron, mientras que las muertes
derivadas de causas obstétricas indirectas se mantuvieron sin cambios.
Las muertes directas se concentraron en mujeres que vivian en los
municipios mds pobres. En comparacion con aquellas que fallecian por
causas directas, las mujeres que fallecian por causas indirectas tuvieron
menos embarazos y eran ligeramente mds jévenes, tenian una mejor
educacion y mas posibilidades de vivir en municipios mds adinerados.
Conclusion La BIRMM es un enfoque cuyo objetivo es corregir las
estadisticas de mortalidad materna en entornos con pocos recursos. El
enfoque podria ayudar al sistema sanitario a reconsiderar su estrategia
para reducir las muertes maternas por causas obstétricas indirectas,
incluyendo la prevencién de embarazos no deseados y la mejora del
cuidado prenatal y postobstétrico.
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Margaret C Hogan et al.

Table 3. Cause of death reclassified as indirect maternal deaths, Mexico, 2006-2013

1CD-10 block®

Title

No. of recorded
cases (%) (n=699)

Non-maternal
A15-B49
C00-C14

C15-C96, D10-D48

D00-D09
D55-D89
EO0-E90
F50-F59

G00-G99
100199
J00-J99
K00-K93
L00-LO8
M00-M99

NOO-N99
Q00-Q99

R10-R19

R50-R69
R95-R99
V01-Y98
Maternal
001
002-008
010-016

020, 045-046, 067

021,023-031,034
022,087

035-043, 068-069
047-048, 060-075

072

088

089-092
096-097

A34, 085-086

Infectious and parasitic diseases

Malignant neoplasms of lip, oral cavity and
pharynx

Other malignant, benign and uncertain or
unknown behaviour neoplasms

In situ neoplasms (carcinoma)
Diseases of blood and blood-forming organs
Endocrine, nutritional and metabolic diseases

Behavioural syndromes associated with
physiological disturbances and physical factors

Diseases of the nervous system

Diseases of the circulatory system

Diseases of the respiratory system

Diseases of the digestive system

Infections of the skin and subcutaneous tissue

Diseases of the musculoskeletal system and
connective tissue

Diseases of the genitourinary system

Congenital malformations, deformations and
chromosomal abnormalities

Symptoms and signs involving the digestive
system and abdomen

General symptoms and signs
lll-defined and unknown causes of mortality
External causes

Hydatidiform mole
Other pregnancy with abortive outcome

Oedema, proteinuria and hypertensive
disorders in pregnancy, childbirth and the
puerperium

Premature separation of placenta and other
haemorrhage of pregnancy or birth

Other complications of pregnancy

Other maternal disorders predominantly
related to pregnancy

Fetal distress and other complications of
pregnancy or birth

Prolonged pregnancy, other complications of
labour

Postpartum haemorrhage

Obstetric embolism

Other complications during the puerperium
Late and sequelae maternal death

Obstetrical tetanus, complications
predominantly related to the peurperium

96 (13.7)
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Table 4. Characteristics of indirect and direct maternal deaths, Mexico, 2006-2013

Characteristics Cause of death
Indirect Direct
Number of pregnancies (mean, SD) 245 (0.04) 3.03 (0.03)*2
Age (mean, SD) 2740 (0.14) 28.70 (0.09)*=
Number of prenatal visits (mean, SD) 3.26 (0.07) 2.86 (0.04)*2
Marital status, n 2208 6022
Single, n (proportion) 394 (0.18) 900 (0.15)
Common law, divorced or widowed, n (proportion) 869 (0.39) 2415 (0.40)
Married, no. (%) 945 (0.43) 2707 (0.45)*>
Education, n 2131 5807
Primary, no. (%) 849 (0.40) 2660 (0.46)
Secondary, no. (%) 726 (0.34) 1851 (0.32)
High school or more, no. (%) 557 (0.26) 1296 (0.22)*0
Place of death, n* 1732 4331
Secretaria de Salud, no. (%) 903 (0.52) 2143 (0.49)
IMSS/ISSSTE/SEDENA, no. (%) 511(0.30) 1010 (0.23)
Private medical unit, no. (%) 92 (0.05) 410 (0.09)
Home, street, other, no. (%) 226 (0.13) 768 (0.18)*>
Place of delivery, n 1657 5329
Secretaria de Salud, no. (%) 901 (0.54) 2603 (0.49)
IMSS/ISSSTE/SEDENA, no. (%) 491 (0.30) 1048 (0.20)
Private medical unit, no. (%) 150 (0.09) 833(0.16)
Home, street, other, no. (%) 115 (0.07) 845 (0.16)*°
Place of care for first complication, n 1875 5129
Secretaria de Salud, no. (%) 1044 (0.56) 2864 (0.56)
IMSS/ISSSTE/SEDENA, no. (%) 533(0.28) 1069 (0.21)
Private medical unit, no. (%) 285 (0.15) 1104 (0.22)
Home, street, other, no. (%) 13 (0.01) 92 (0.02)*®
Development index, (municipality), n 2237 6145
Quintile T - Poorest, no. (%) 202 (0.09) 1094 (0.18)*>
Quintile 2, no. (%) 194 (0.09) 666 (0.11)
Quintile 3, no. (%) 197 (0.09) 604 (0.10)
Quintile 4, no. (%) 317 (0.14) 773(0.13)
Quintile 5 — Wealthiest, no. (%) 1327 (0.599 3008 (0.49)
Skilled birth attendant, n 1910 5477
Doctor, no. (%) 1361 (0.71) 4267 (0.78)
Nurse/auxiliary/midwife, no. (%) 43(0.02) 460 (0.08)
Relative/other, n (proportion) 20(0.01) 231(0.04)
No delivery, n (proportion) 486 (0.25) 519(0.09)

IMSS: Instituto Mexicano del Seguro Social, ISSSTE: Instituto de Seguridad y Servicios Sociales de los
Trabajadores del Estado, SEDENA: Secretaria de la Defensa Nacional, SD: standard deviation.
*P<0.05**P<001.

@ Tested using differences in mean

® Tested using an overall Pearson y>.
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