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Problems with Epidemiological
Surveillance and Under-Reporting
of Maternal Deaths in Yucatan,
Mexico: An Analysis of Six Studies

Elsa Maria Rodriguez-Angulo, Jolly Josefina Hoil-Santos,
and Ricardo Ojeda-Rodriguez

15.1 Maternal Death and Under-Reporting

Researchers in the fields of biomedicine, public health, and the social sciences have always been
interested in knowing the actual magnitude of the problem of maternal deaths in various regions or
countries. However, classifying the causes of death as a result of pregnancy remains an important
problem for decision-making authorities and for those personnel in charge of maternal death epide-
miological surveillance.

Maternal and perinatal mortality is an indicator, or proxy, of a country’s development. Because of
this, maternal morbidity statistics have had an impact on the health information systems—health ana-
lysts, public health authorities, and international agencies carefully evaluate it to determine the overall
quality of the national health services. For example, in New Zealand, the reporting rate for serious
maternal and perinatal events that reach official surveillance networks is low—fewer than 9% of local
serious adverse events (SAEs) are captured and reported. This has been attributed to a low level of
local review of those events eligible for analysis (Farquhar et al. 2015), with the consequence that the
quality of perinatal medical care cannot be adequately monitored.

Despite the progress that has been made in some countries in the registration services of maternal
mortality, a true epidemiological surveillance system of maternal deaths that guarantees reliability in
terms of the actual magnitude of the problem has not been implemented. In the United Kingdom
(UK), attempts to improve the registration of maternal deaths for the past 60 years have been made
through the review of several data sources that allow for information triangulation. The UK recog-
nizes that it is insufficient to base the registration of the causes of maternal death solely on the review
of the death certificates, as the woman’s pregnancy is not a reportable event (WHO 2004).

For many years, the reporting of cases of maternal death has been based on the identification of
cases through the retrospective review of death certificates, where the major cause(s) of death are
stated, together with information on the woman’s condition (if she was pregnant or in the puerperium
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at the time of death). However, in some jurisdictions, there are mistakes as to the correct completion
of the certificates that deviate from the actual cause(s) of death, resulting in under-reporting or under-
notification of the cases of maternal death. In those instances where there are doubts about the causes
of death of a pregnant woman, relatives of the deceased woman can be interviewed (termed the verbal
autopsy) in order to ascertain information regarding the pregnancy and the onset of the signs and
symptoms of the complication(s), up to the moment when care was sought at a hospital or death inter-
vened (Curtis et al. 2015). Moreover, there are important social determinants that can influence the
mechanisms and causes of maternal death (Lewis 2003, 2008).

A maternal death is the result of complications that arise during pregnancy, labor and delivery, or
the puerperium. The causes are specified in the International Classification of Diseases, Tenth Revision
(ICD-10), and the major etiologies include the hypertensive diseases of pregnancy (preeclampsia and
eclampsia), postpartum hemorrhage, sepsis, and abortions (PAHO 1995; Schwartz 2015a, 2015b,
2015c). Accidental or incidental causes are not taken into account when counting the number of
occurrences, but deaths derived from iatrogenic conditions, misdiagnoses, or incorrect treatments are.

One of the main problems regarding maternal mortality surveillance is that the reference docu-
ments used to report maternal deaths and their cause(s) differ between countries. Most of them utilize
the ICD-10 and, based on the cause(s) reported in the death certificates, codify the major cause to be
considered in the statistical calculation. In 2012, the International Classification of Diseases for
Maternal Mortality (ICD-MM) was published by the World Health Organization (2016); suicide was
reclassified as a direct cause of maternal death instead of an indirect one. In spite of this reclassifica-
tion, the registration of pregnancy-related suicides has not been taken into account in the calculation
of the maternal mortality ratio (MMR) except in some countries (i.e., United Kingdom) where it was
incorporated into the statistics several years ago.

There are many publications regarding the under-reporting or under-notification of maternal deaths
in the literature (Farquhar et al. 2015; McCaw-Binns et al. 2015; Simoes and Almeida 201 1; Karimiam-
Teherani et al. 2002; Turner et al. 2002), but such reports addressing the situation in Latin-American
countries are scarce. Even though advanced information technologies have been implemented in
some Latin-American countries as part of their surveillance and reporting systems, they have not yet
achieved optimal quality standards to capture the total number of mother deaths. In Yucatan in the
year 2002, studies were launched to analyze the under-reporting of cases of maternal death, which
allowed to demonstrate their existence (Rodriguez et al. 2005, 2007, 2009; Rodriguez 2010). This
paper presents the results of the analysis of the problems regarding epidemiological surveillance and
the under-reporting of maternal mortality cases in the state of Yucatan.

15.2 Methodology to Analyze Under-Reporting of Maternal Deaths

The state of Yucatan is located in the southeastern region of Mexico. It has 2,097,175 inhabitants
(INEGI 2015), out of which 51% are women, and out of them, 27.6% are between 15 and 49 years of
age and live distributed in 106 municipalities (INEGI 2016). Between the years 2002 and 2011, six
studies were carried out to analyze the under-reporting of cases of maternal death in different commu-
nities of Yucatan. Four of the studies examined the period between 1997 and 2001; another compared
this period in addition to mother deaths occurring between 2002 and 2010, and one more comprised the
first period and extended up to the year 2008. All of them were cross-sectional retrospective studies.
Utilizing diagnostic entities from the ICD-10 as a basis, maternal deaths were classified into two cat-
egories: (1) direct obstetric deaths and (2) indirect obstetric deaths. Direct obstetric death results from
obstetric complications that occur during pregnancy, delivery, or puerperium, from interventions, omis-
sions, incorrect treatment, or a chain of events resulting from any of the aforementioned circumstances.
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Indirect obstetric deaths result from a previously existing disease or one that developed during pregnancy,
which was not due to direct obstetric causes but was aggravated by the physiologic effects of pregnancy.
These two categories were considered in analyzing the classification of maternal death. Other categories
include late maternal death and pregnancy-related death. The former is the death of a woman from direct
or indirect obstetric causes, more than 42 days but less than 1 year after the termination of pregnancy. The
latter is the death of a woman during pregnancy or puerperium, regardless of the cause (ICD-10).

Following the methodology described by Laurenti (1988) based on a list of diagnoses associated
with maternal death, death certificates and medical/necropsy records were reviewed, and interviews
with the relatives of the deceased women (whose deaths were due to an obstetric complication with
an unspecific diagnosis or those whose records showed no cause associated to pregnancy, delivery, or
puerperium but the pregnant state was recorded) were carried out. The cases of death of women
whose ages ranged between 9 and 50 years of age were selected. The Registry Office provided 57%
of the death certificates and the Ministry of Health, 100%. Identification information of the deceased
women, addresses, and death diagnoses were obtained from the case registry system at the State
Ministry of Health. With this information, the domiciles of the deceased women, who resided in the
different municipalities of the state of Yucatan, were located. When evidence of pregnancy or puerpe-
rium at the time of death was recorded in the death certificate or when the main cause of death cor-
responded to an obstetric complication, according to causes O00—-095 as codified in the ICD-10, the
case was considered as probable maternal death. Once these cases were selected, the information on
the obstetric history of the deceased woman, her condition of being pregnant or in puerperium at the
time of death, and the circumstances and clinical characteristics involved in her death were compiled.
Information was collected by means of semi-structured interviews carried out with the deceased
women’s relatives (mothers, mothers-in-law, sisters) who were well acquainted with the circum-
stances of the death and the events occurred during the journey for care of the obstetric complication
(verbal autopsy). Before interviewing the relatives, their informed consent was obtained, including
the request to record the interviews. When the procedure triggered the relative’s tears and sadness,
psychological support to achieve resilience was available. When the relative spoke in the Mayan lan-
guage, a translator was necessary, and the interview was transcribed in Spanish.

When the diagnosis was non-specific, the relatives were asked if the women had been pregnant
within 1 year before dying. Thus, it was possible to relate the cause of death to the pregnancy.
Information obtained from certificates, records, necropsies, and relatives was cross-checked, pro-
cessed, and analyzed through descriptive statistical testing. To estimate the under-reporting of mater-
nal mortality, the number of deaths found was compared to the deaths officially reported by the
National Institute of Statistics, Geography, and Informatics (Instituto Nacional de Estadistica,
Geografia e Informdtica) (INEGI 2016) during the period studied. The following variables related to
the cases of maternal deaths were analyzed: age at the time of death, place of residence, place of
death, main cause of death, and classification of obstetric death. Finally, the percentage of under-
reporting corresponding to each study was estimated.

15.3 Studies on the Under-Reporting of Maternal Deaths
15.3.1 First Study of Under-Reporting

During the period between 1997 and 2001, a 19% under-reporting of maternal deaths was found in the
state of Yucatan, i.e., there were only 98 deaths reported in the official records, while in reality there
had actually been 121. Women had died in 51 municipalities in the state, and not in 37, as it had been
reported (Fig. 15.1). Under-reporting was higher in very marginalized areas, where the magnitude of
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Fig. 15.1 Municipalities with maternal mortality in the state of Yucatan

underestimation of maternal deaths ranged between 50% and 100%. The main causes of under-
reporting were mistakes regarding the interpretation of the clinical diagnosis, omission when codify-
ing, and by not taking into account the pregnant condition of the woman recorded in the death
certificate. The main regions with under-reporting were Merida, the state capital, 26 eastern munici-
palities, as well as Tizimin and Chemax.

15.3.2 Second Study of Under-Reporting

In the period between 1997 and 2001, there were 26 cases of maternal death in Merida. Five of
these were late maternal deaths, which should not be included in the calculation of the MMR. Out
of the 21 (81%) taken into account for the calculation, 16 were officially reported, and five corre-
sponded to cases of under-reporting. The MMR was 0.2 per 1000 children born alive (BA).
Furthermore, four (15%) were pregnancy-related deaths, and one (4%) was a case of late maternal
death. The mean age of the decedents was 28 years, in a range between 19 and 38. Out of the 21
maternal deaths, 20 (95%) took place in a hospital and one (5%) at home. Seventeen (81%) of the
maternal deaths occurred during puerperium and four (19%) during pregnancy. The main causes of
maternal death in the cases of under-reporting were septic shock, puerperal fever, choriocarcinoma
(a malignant tumor of the placental trophoblast), multiple organ failure, and pulmonary thrombo-
embolism. Nineteen (90.5%) women died from direct obstetric causes based upon criteria accord-
ing to the IDC-10. Regarding the pregnancy-related deaths, two (50.0%) were suicides (asphyxia
by hanging) in women who were 20 and 24 years old. Official data had reported 16 maternal deaths
in Merida during the period studied, and we identified five additional cases. The years with under-
reporting of maternal deaths were 1997, 1998, and 2000, with 14%, 50%, and 75%, respectively.
Twenty-four percent, or almost one quarter, of maternal deaths went under-reporting during the
5 years analyzed in the Merida municipality.
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15.3.3 Third Study of Under-Reporting

In our investigation of maternal death under-reporting occurring in nine communities of eastern
Yucatan during the same period of study, 757 death certificates and 1316 death certificates were
reviewed. Of all the certificates, 543 (41.3%) corresponded to women, and among these, 99 (18.2%)
were between 9 and 50 years of age. Twenty-one cases (21.2%) of maternal deaths were identified, six
(28.6%) of which had not been reported. The years with highest under-reporting were 1998 and 1999,
with 40% and 50% of deaths missed, respectively. The highest MMR was 14 deaths per 1000 children
BA in the year 2000. The percentage of under-reporting made the total MMR increase to 3.1 more
women dead per every 1000 children BA. Most of the maternal deaths corresponded to women
between 20 and 29 years of age (47.6%), followed by women between 35 and 44 years of age (33.3%).
The most frequent cause of death was hemorrhage, occurring in five (23.8%) cases.

15.3.4 Fourth Study of Under-Reporting

In another under-reporting study which we conducted in 15 municipalities in the eastern region of the
state, a comparison between the deaths occurring during two periods (1997-2001 and 2002-210) was
carried out. Thirty-two maternal deaths took place in each period, in 7 and 14 municipalities, respec-
tively. During the first period, no under-reporting was found, but during the second period, one case,
corresponding to a maternal death in the Valladolid municipality, was found. The MMR of the two time
periods studied were compared, and the highest were recorded in the smallest municipalities, like
Uayma (12 per 1000 children BA), Quintana Roo (37 per 1000 children BA), and Sucila (11 per 1000
children BA). When studying the trend in the two municipalities with the highest number of maternal
deaths (Valladolid and Chemax), with 14 and 9 deaths, respectively, a decrease in the number of mater-
nal deaths was observed. However, regarding the Valladolid municipality, there was a trend toward
increased deaths starting in the year 2010. When comparing the number of deaths between four groups
of maternal deaths (1997-2001 vs. 2002-2006 and 1997-2001 vs. 2007-2010), significant differences
were found between both comparisons (p = 0.049 and p = 0.0002, respectively) (Table 15.1).

The leading cause of maternal death in the 1997-2001 period was obstetric hemorrhage and, in the
2002-2010 period, eclampsia. Deaths due to puerperal sepsis were reported only in the first period.
Regarding the locations where the deaths occurred, it was observed that the highest number took place
during transfer between the women’s community and the hospital where they were treated (p = 0.035)
(Table 15.2).

15.3.5 Fifth Study of Under-Reporting
The study was conducted in the Tizimin municipality, where death certificates from 1997 to 2008

were reviewed, and 31 were selected as probable maternal deaths. After carrying out the interviews
(verbal autopsies) with the relatives, 19 cases of maternal death were confirmed, out of which two

Table 15.1 Comparison of maternal mortality according to time periods

Periods Number of deaths X2 p
1997-2001 vs. 2002-2006 32 vs. 21 3.85 0.049
1997-2001 vs. 2007-2010 32vs. 12 13.74 0.0002
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Table 15.2 Location of demise for the maternal death cases in the municipalities of eastern Yucatan

1997-2001 2002-2010 X?
Location of demise Cases Percentage Cases Percentage p
Hospital with ICU* 13 40.6 5 22.5 1.88 0.17
Hospital without ICU 7 21.9 2 9.1 0.75 0.385
Transfer 2 6.3 7 31.8 4.43 0.035
Home 5 15.6 6 27.6 0.49 0.483
*Intensive care unit
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Fig. 15.2 Communities of the Tizimin municipality with maternal death under-reporting

(one from 1997 and one from 1998) had not been recognized or reported. During the 12 years ana-
lyzed, a 10.5% under-reporting was found. Two decedents who we classified as late maternal deaths
and two pregnancy-related deaths were also identified. The annual MMR had a decreasing trend start-
ing in 2002, which was the year with the highest number of deaths, with 5.4 maternal deaths per 1000
children BA. The main causes of death were hemorrhage in nine (47.4%) cases and hypertensive
disorders in six (31.6%). In four (21%) cases of deaths, evidence of pregnancy, delivery, or puerpe-
rium at the time of death was recorded, and they were classified as “other causes” since the basic
cause of death was not codified by the ICD-10. Out of the total maternal deaths, 15 (78.9%) were
classified as direct obstetric maternal deaths and four (21%) as indirect obstetric maternal deaths. The
deceased women were from five far-distant communities away from the municipal seat, where emer-
gency services to treat obstetrical complications were not available (Fig. 15.2). Among the 19 con-
firmed maternal deaths, 12 (63.2%) took place in social assistance institutions, 5 (26.3%) at the
deceased women’s home, and 2 (10.5%) in private clinics. Underlying diseases (HIV/condylomatosis,
cirrhosis, arterial hypertension, and diverticular disease) were found in four (21.1%) of the deceased
women. Most deaths took place during puerperium (84.2%), two (10.5%) occurred during pregnancy,
one (5.3%) took place during delivery, and six (31.6%) infants died together with their mother.
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Table 15.3 Main results of the studies of under-reporting of maternal deaths in the state of Yucatan, Mexico

Under-
Region Number of reporting
studied communities | Period (%) Maternal death diagnoses Causes of under-reporting
State of |51 1997-2001 19% - Misinterpretation of the
Yucatan clinical diagnosis and
Merida 1 1997-2001 | 24% | Septic shock, puerperal fever, |omission when codifying
choriocarcinoma, organic
failure, pulmonary
thromboembolism
Eastern 9 1997-2001 28.6% | Acute renal impairment, Basic cause undefined and
region anemia, wasting syndrome, omission when codifying
liver cancer, fulminant liver
failure
Eastern 15 2002-2010 3% Suicide Omission of evidence of
region pregnancy when codifying
Tizimin 1 1997-2008 10.5% | Hypovolemic shock, Omission of evidence of
hypertensive crisis pregnancy and puerperium
when codifying
Chemax 1 1997-2001 22% Arteriovenous Incorrect completion of the
malformations, left certificates due to a
hemisphere frontoparietal misreporting of the sequence
aneurysm of events that led to death

15.3.6 Sixth Study of Under-Reporting

This study was carried out in Chemax, a Mayan community considered to be highly marginalized and very
deeply rooted in its indigenous cultural traditions, where the population speaks the Mayan language. Nine
maternal deaths were found there for the 1997-2001 quinquennium, of which two (22%) had not been offi-
cially recognized or reported. The total number of maternal deaths in this community corresponded to 9.2%
of the deaths reported in the whole state of Yucatan during that period, and the decedents were distributed
equally between the two age groups of 20-24 and 35-39 years. Seven (77.7%) deaths were classified as
direct obstetric deaths, and two (22.2%) were indirect. Eight (88.8%) deaths took place during puerperium
and one (11.1%) during pregnancy. Four (44.4%) deaths occurred in a tertiary care hospital, and two (22.2%)
occurred in a secondary care hospital. Two (22.2%) maternal deaths occurred during transfer, and one
(11.1%) while at home. The estimated time between the onset of the complication, the search for medical
care, and the actual care was prolonged in the cases of eclampsia (5 h). In the two cases of under-reporting,
the time was 4 h for arteriovenous malformations and unknown for the case of left hemisphere aneurysm.
Under-reporting was due to the incorrect completion of the death certificates, since the report of the sequence
of events that led to death was incorrect, and as a result, the main cause of death was missed.

Table 15.3 summarizes the percentages of maternal death under-reporting, the municipalities
where the six studies were carried out, the diagnoses recorded in the death certificates, and the main
causes of under-reporting.

15.4 Discussion and Conclusions

The under-reporting of maternal death in the state of Yucatan remains a problem that requires atten-
tion, as is evidenced in the six studies discussed in this chapter. Although under-reporting was mainly
observed in the 1997-2001 period, which was followed by a trend toward a decrease in the cases of
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death, it cannot be asserted with certainty yet that the notification surveillance system is working
under optimal conditions. The last study included results up to the year 2010, and from that time on,
no new studies have been undertaken to discover whether under-reporting of maternal deaths is still
occurring.

The magnitude of under-reporting identified in the six studies conducted in Yucatan varied accord-
ing to the size of the locality. For example, in urban areas like Merida, the rate of under-reporting was
lower (24%) in comparison with smaller communities where the phenomenon was occurring in
between 50% and 100% of cases. Under-reporting in Latin America and the Caribbean was 10.1% in
2011 (PAHO-WHO 2013). However, there are significant variations between countries, such as the
case of Argentina, which has declared an under-reporting level of 9.5% for maternal deaths (CEDES
2004), lower than the one found in our study. Brazil declared a 30% under-reporting (Simoes and
Almeida 2011), whereas Bolivia and Haiti reached under-reporting levels of up to 50% (CEPAL
2010), similar to the rates that we found in rural Yucatan.

Even though Latin-American countries have made an effort to improve the maternal death registra-
tion system, there is still much work to be done in order for the number of deaths reported to coincide
with reality. In other words, there are still lags in the information systems that prevent optimal results
regarding the cases of maternal death. International organisms like the UN Maternal Mortality
Estimation Interagency Group (MMEIG) and the Institute for Health Metrics and Evaluation IHME)
have created complex calculation models of the MMR based on estimations; however, they have to be
taken with caution since they are built on assumptions (Family Care International 2012). Making the
estimates of the MMR is difficult when death registers are few because the value per 100,000 children
BA cannot be used since the results would include decimals that would hinder interpretation. This was
the case of our studies, where we used the constant per 100,000 BA to derive integers. This has made
it difficult to contrast our results with other countries” MMR, but it allowed us to identify the areas at
higher risk of maternal death in the state (Rodriguez and Ordéfiez 2006). Deaths caused by maternal
hemorrhage prevailed in the first 5 years studied, in accordance with what has been reported by other
authors as the characteristic cause of maternal death in marginalized communities (Islam and Yoshida
2009). However, in the following decade, the hypertensive diseases of pregnancy—preeclampsia-
eclampsia—were the major etiology. These conditions can be detected during prenatal consultations
through a series of alarm signs, and adequate treatment can be of potential in preventing preeclampsia
from progressing (SEGOB 2016). A community intervention designed to improve awareness of the
signs of alarm was tested in a Mayan locality. The intervention involved an interdisciplinary team
with specialists in medical and social anthropology, public health, psychology, education, and nurs-
ing, as well as the participation of health aids from the community who served as Mayan translators.
The experience was successful because there was significant progress in the recognition of the signs
and symptoms of preeclampsia-eclampsia and hemorrhage by the Mayan women who participated
(Rodriguez et al. 2012a). Although cases of puerperal sepsis were the second leading cause of death
during the first years studied, there could have been an under-reporting of cases of death by infection,
resulting from the increase of such invasive bacteria such as group A Streptococcus (GAS) to the
antibiotic resistance, to the rise of cesarean sections, and to the prevalence of obesity among women,
as has been reported in the United Kingdom and the Netherlands, which have experienced an increase
in maternal deaths due to these causes (Acosta and Knight 2013). In Yucatan, maternal mortality com-
mittees have been created in hospitals to address serious cases of obstetrical complications. The
Committee analyse the situation in cases of death and determine the medical procedures that had been
attempted to treat the complication. When the information on the circumstances surrounding the death
is not clear, the deceased women'’s relatives are interviewed (verbal autopsy) in jurisdictional areas
where health information from certain number of municipalities is centralized. After the case has been
analyzed at a hospital level, the State Interinstitutional Committee, made up by representatives from
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the health sector, meet, and the case is presented and analyzed again, and strategies to prevent further
deaths are discussed and agreed upon. However, even though this is a well-intended attempt to prevent
maternal deaths from occurring, we do not know if there has been a systematic follow-up of the pro-
posed strategies to see if they are implemented. Moreover, it is essential to have permanent surveil-
lance systems of the sociocultural, political, and structural causes involved in the process of providing
care for pregnant women with serious complications, since these aspects can result in formidable
barriers that delay response to obstetrical emergencies and can ultimately lead to death (Rodriguez
et al. 2012b; Rodriguez et al. 2014). Delays in providing care for an obstetrical complication have also
been reported due to the difficulty for the pregnant women and her relatives to reach a hospital given
the long distances they must travel to reach a hospital with an ICU, indispensable to address emergen-
cies (Rodriguez et al. 2009). This difficulty, representing the second delay of the three delays model
of maternal mortality, accounted for some of the cases of maternal death during the study on under-
reporting conducted in the eastern municipalities of Yucatan.

After the occurrence of a maternal death in Yucatan, the sequence that the information must follow
can delay the updating of the data on the number of cases. This in turn can impact the results when
trying to determine the number of deaths occurring at any given moment. When a maternal death
takes place, whether it occurs in the home, at the hospital, or elsewhere in the locality, it has to be
notified to the next level of information (Sanitary Jurisdiction) within 24 h so it can be reported to the
state-level agency (Yucatan State Health Services). The state-level agency reports it to the Health
Ministry in Mexico City (central level), where the information from the death certificate, the verbal
autopsy, and the rulings of the hospital and interinstitutional mortality committees is analyzed. In
other words, at the central level, the case is analyzed once again, and it is finally ruled as a maternal
death or not. Then, those cases which are definitely certified as maternal deaths are officially reported
to international instances.

The perception of the procedures that are undertaken to reduce maternal deaths has created a puz-
zling environment among the personnel at the hospitals and the health units regarding the notification
process. This is due to attention being focused on the statistics and on fulfilling numerous requests for
immediate information on the individual cases, but the personnel do not perceive the changes or
improvements proposed by the committees to prevent maternal mortality (oral communication).

There are studies that document that hospital information systems are not monitored for the quality
of the data. In other words, the death diagnoses from the certificates are captured digitally, but the
quality of the report to confirm that the correct diagnosis was captured is not analyzed (Kihuba et al.
2014).

The major causes of under-reporting which we identified in this study using several search meth-
ods and including verbal autopsies, such as the mistakes in the diagnoses stated in the death certifi-
cates, have also been reported in Los Altos de Chiapas, Mexico. In this region, 8.4% of maternal
deaths were not reported in the year 2001 (Freyermuth-Enciso and Cardenas-Elizalde 2009).

The delay in submitting forensic reports of maternal deaths has been identified as a cause of under-
reporting in other countries, along with the misclassification of the diagnostic reports (McCaw-Binns
et al. 2015). The second phenomenon was also identified in our studies. Hence, the importance of
training personnel on the correct causes of death and how to report them on the certificates, so they
are able to recognize both the diagnoses and the coding details of maternal deaths.

The risk associated with the age of the pregnant woman has always been considered an important
factor for maternal mortality. However, there are limitations in asserting that maternal mortality
increases in adolescent pregnancies. This can be seen from the results of a study in 144 countries,
which showed lower mortality rates in this age group, compared with women older than 30 years
(Nove et al. 2014). Greater attention to the study of this risk factor will have to be implemented in the
future, as the number of adolescent pregnancies is increasing worldwide. Even though the impact of
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this condition on human development during adolescence is well known, in Yucatan the magnitude of
the risk associated to this age group remains unknown.

It will be particularly important to delve into the under-reporting of violence-related maternal
deaths (a component of obstetric violence), since the studies carried out in the eastern region of the
state have reported that pregnant women were physically abused by their husbands leading to miscar-
riages (Rodriguez et al. 2012c). In municipalities such as Chicxulub Puerto and Tahdzid, depression-
related violence and low-weight newborns have been found (Oliva et al. 2016). This evidence should
alert us to intensify surveillance for cases of pregnant women with emotional disorders such as
untreated depression, which can culminate in suicide. Codifying these causes as direct obstetric deaths
will allow us to capture those under-reported deaths resulting from maternal suicide. This will have a
significant impact in the future when calculating the MMR, and they will be considered when imple-
menting mortality prevention strategies (Knight et al. 2016).

Organizing a highly functional and effective maternal death surveillance system in Yucatan will be
a challenge for the health system in the coming years. The effective training of individuals responsible
for coding of obstetrical diagnoses will be a challenge to achieve.

It will also be necessary to train health personnel, consisting mostly of registered medical practi-
tioners and those who are fulfilling their social service in different communities throughout the state,
as they are the health professionals that recognize and certify the cause(s) of death of women, be it at
home, during transfer, or at the hospital.

References

Acosta, C. D., & Knight, M. (2013). Sepsis and maternal mortality. Current Opinions in Obstetric & Gynecology, 25,
109-116. https://doi.org/10.1097/GCO.0b013e32835e082

CEDES Centro de Estudios de Estado y Sociedad. (2004). Mortalidad materna en Argentina. Diagndstico para la
reorientacion de politicas y programas de salud. Area Salud, Economia y Sociedad. Retrieved October 4, 2016,
from http://www.fasgo.org.ar/archivos/ComSexRep/CEDES.pdf.

CEPAL Comisién Econdémica para América Latina. (2010). Reporte de avance en el ODM5 en América Latina y el
Caribe. Mejorar la salud materna. Retrieved September 20, 2016, from http://www.cepal.org/MDG/noticias/pagi-
nas/2/40012/ODM_5.pdf.

Curtis, S. L., Mswia, M. G., & Weaver, E. H. (2015). Measuring maternal mortality: Three case studies using verbal
autopsy with different platforms. PLoS One, 10(8), e0135062. http://journals.plos.org/plosone/article?id=10.1371/
journal.pone.0135062

FCI Family Care International. (2012). Estimaciones de la mortalidad materna en América Latina y el Caribe: Un
breve panorama. Retrieved September 8, 2016, from http://www.familycareintl.org/UserFiles/File/GTR_SP.pdf.

Farquhar, C., Armstrong, S., Kimm, B., Mason, V., & Sadler, L. (2015). Under-reporting of maternal and perina-
tal adverse events in New Zealand. British Medical Journal Open, 5(7), e007970. https://doi.org/10.1136/
bmjopen-2015-007970

Freyermuth-Enciso, G., & Cérdenas-Elizalde, R. (2009). Evaluacién del subregistro de la mortalidad materna en
Los Altos de Chiapas, mediante las estrategias RAMOS y RAMOS modificada. Salud Publica de Mexico, 51(6),
450-457.

INEGI Instituto Nacional de Estadistica Geograffa e Informdtica México. (2016). Estratificador INEGI. Retrieved
October 11, 2016, from http://www.inegi.org.mx/est/contenidos/proyectos/estratificador/.

INEGI Instituto Nacional de Estadistica Geografia e Informatica México. (2015). Informacién por entidad. Nimero
de habitantes. Retrieved October 12, 2016, from http://www.cuentame.inegi.org.mx/monografias/informacion/yuc/
poblacion/default.aspx ?tema=me&e=31.

Islam, M., & Yoshida, S. (2009). Women are still deprived of access to lifesaving essentials and emergency obstetric
care. International Journal of Gynaecology and Obstetrics, 106(2), 120—124.

Karimian-Teherani, D., Haidinger, G., Waldhoer, T., Beck, A., & Vutuc, C. (2002). Under-reporting of direct and indi-
rect obstetrical deaths in Austria. 1980-98. Acta Obstetricia et Gynecologica Scandinavica, 81(4), 323-327.


https://doi.org/10.1097/GCO.Ob013e32835e082
http://www.fasgo.org.ar/archivos/ComSexRep/CEDES.pdf
http://www.cepal.org/MDG/noticias/paginas/2/40012/ODM_5.pdf
http://www.cepal.org/MDG/noticias/paginas/2/40012/ODM_5.pdf
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0135062
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0135062
http://www.familycareintl.org/UserFiles/File/GTR_SP.pdf
https://doi.org/10.1136/bmjopen-2015-007970
https://doi.org/10.1136/bmjopen-2015-007970
http://www.inegi.org.mx/est/contenidos/proyectos/estratificador/
http://www.cuentame.inegi.org.mx/monografias/informacion/yuc/poblacion/default.aspx?tema=me&e=31
http://www.cuentame.inegi.org.mx/monografias/informacion/yuc/poblacion/default.aspx?tema=me&e=31

15 Problems with Epidemiological Surveillance and Under-Reporting of Maternal Deaths in Yucatan 31

Kihuba, E., Gahara, D., Mwinga, S., Kospei, R., Mogoa, W., Nyamai, R., et al. (2014). Assessing the ability of health
information systems in hospitals to support evidence-informed decisions in Kenya. Global Health Action, 7, 24859.
https://doi.org/10.3402/gha.V7.24859. eCollection 2014.

Knight, M., Manisha, N., Brocklehurst, P., Kenyon, S., Neilson, J., Shakespeare, J., et al. (2016). Examining the
impact of introducing ICD-MM on observed trends in maternal mortality rates in the UK 2003-13. BioMed Central
Pregnancy and Childbirth, 16, 178—185. https://doi.org/10.1186/s12884-016-0959-z

Laurenti, R. (1988). Marcos referenciais para estudos e investigacoes em mortalidade materna. Revista de Saiide
Publica, 22(6), 507-512.

Lewis, G. (2003). Beyond the numbers: Reviewing maternal deaths and complications to make pregnancy safer. British
Medical Bulletin, 67, 27-37.

Lewis, G. (2008). Reviewing maternal deaths to make pregnancy safe. Best Practice & Research. Clinical Obstetrics &
Gynaecology, 22, 447-463. https://doi.org/10.1016/j.bpobgyn.2007.10.007

McCaw-Binns, A. M., Mullings, J. A., & Holder, Y. (2015). Vital registration and under-reporting of maternal mor-
tality in Jamaica. International Journal of Gynaecology and Obstetrics, 128, 62—67. https://doi.org/10.1016/].
1j£0.2014.07.023

Nove, A., Mathews, Z., Neal, S., & Camacho, A. V. (2014). Maternal mortality in adolescent compared with women
of other ages: Evidence from 144 countries. Lancet Global Health, 2(3), e155—-e164. https://doi.org/10.1016/
$2214-109X(13)70179-7

Oliva, P., Santana, A., Andueza, G., Holil, J., Ojeda, R., Garcia, G., et al. (2016). Risk factors associated with domes-
tic violence and homicidal violence of women: The case of Yucatan, Mexico. Psychology, 7, 62—73. https://doi.
org/10.4236/psych.2016.71008

PAHO (Panamerican Health Organization). (1995). Clasificacion estadistica internacional de enfermedades y prob-
lemas relacionados con la salud, 10 revision. Retrieved August 9, 2016, from http://www.sssalud.gov.ar/hospitales/
archivos/cie_10_revi.pdf.

PAHO-WHO Panamerican Health Organization-World Health Organization. (2013). Indicadores Bdsicos 2013.
Indicadores demogrdficos. Retrieved September 12, 2016, from http://www.paho.org/per/images/stories/D y
E/1B2013.pdf.

Rodriguez, E. (2010). Epidemiologia sociocultural de las defunciones maternas en Yucatdn, México. In G. Rosado
(Ed.), Voces entretejidas (pp. 275-292). México: Instituto para la Equidad de Género en Yucatdn. Gobierno del
Estado de Yucatan.

Rodriguez, E., Andueza, G., Montero, L., & Hoil, J. (2005). Subregistro de muertes maternas en Mérida, Yuc. México
(1997-2001). Ginecologia y Obstetricia de Mexico, 73(7), 347-354.

Rodriguez, E., Andueza, G., Montero, L., & Hoil, J. (2009). Subregistro de muertes maternas en comunidades mayas
del oriente de Yucatan, México. Revista Biomedica, 20(2), 90-98.

Rodriguez, E., Andueza, G., Rosado, L., Ortiz, E., & Herndndez, B. (2012a). Effect of a community-based intervention
to improve the knowledge on the warning signs of maternal complications among Mayan women from Yucatan
randomized controlled trial. Revista de Investigacion Clinica, 64(2), 154-163.

Rodriguez, E., Aguilar, P., Montero, L., Hoil, J., & Andueza, G. (2012b). Demoras en la atencién de complicaciones
maternas asociadas a fallecimientos en municipios del sur de Yucatan, Mexico. Revista Biomedica, 23(1), 23-32.

Rodriguez, E., Andueza, G., & Montero, L. (2012c). Un abordaje cualitativo de las defunciones maternas en Tizimin,
Yucatdn, México. Alteridades, 22(43), 145-158.

Rodriguez, E., Montero, L., Andueza, G., & Manrique, W. (2007). Caracteristicas médico-sociales de las muertes
maternas en una comunidad maya de Yucatan, Méx. Ginecologia y Obstetricia de Mexico, 75(2), 79-85.

Rodriguez, E., & Ordénez, M. (2006). Mortalidad materna y marginalidad. Revista Biomedica, 17(4), 237-242.

Rodriguez, E., Palma, M., & Zapata, R. (2014). Causas de demora en la atencién de pacientes con complicaciones
obstétricas ;qué es necesario atender? Ginecologia y Obstetricia de México, 82, 647-658.

Schwartz, D. A. (2015a). Unsafe abortion: A persistent cause of maternal death and reproductive morbidity in resource-poor
nations. In D. A. Schwartz (Ed.), Maternal mortality: Risk factors, anthropological perspectives, prevalence in develop-
ing countries and preventive strategies for pregnancy-related death (pp. 425-439). New York: Nova Science Publishers.

Schwartz, D. A. (2015b). The pathology of maternal death - the importance of accurate autopsy diagnosis for epidemio-
logic surveillance and prevention of maternal mortality in developing countries. In D. A. Schwartz (Ed.), Maternal
mortality: Risk factors, anthropological perspectives, prevalence in developing countries and preventive strategies
for pregnancy-related death (pp. 215-253). New York: Nova Science Publishers.

Schwartz, D. A. (2015¢). Interface of epidemiology, anthropology and health care in maternal death prevention in
resource-poor nations. In D. A. Schwartz (Ed.), Maternal mortality: Risk factors, anthropological perspectives,
prevalence in developing countries and preventive strategies for pregnancy-related death (pp. ix—xiv). New York:
Nova Science Publishers.


https://doi.org/10.3402/gha.V7.24859
https://doi.org/10.1186/s12884-016-0959-z
https://doi.org/10.1016/j.bpobgyn.2007.10.007
https://doi.org/10.1016/j.ijgo.2014.07.023
https://doi.org/10.1016/j.ijgo.2014.07.023
https://doi.org/10.1016/S2214-109X(13)70179-7
https://doi.org/10.1016/S2214-109X(13)70179-7
https://doi.org/10.4236/psych.2016.71008
https://doi.org/10.4236/psych.2016.71008
http://www.sssalud.gov.ar/hospitales/archivos/cie_10_revi.pdf
http://www.sssalud.gov.ar/hospitales/archivos/cie_10_revi.pdf
http://www.paho.org/per/images/stories/D

312 E. M. Rodriguez-Angulo et al.

SEGOB Secretaria de Gobernacion México. (2016). Norma Oficial Mexicana NOM-007-SSA2-2016, Para la atencion
de la mujer durante el embarazo, parto 'y puerperio y de la persona recién nacida. Retrieved May 24, 2016, from
https://drive.google.com/file/d/0B_Wsl17nCOpWNGtjd1dYSTZXYzQ/view.

Simoes, P. P., & Almeida, R. M. (2011). Geographic accessibility to obstetric care and maternal mortality in a large met-
ropolitan area of Brazil. International Journal of Gynaecology and Obstetrics, 12, 25-29. https://doi.org/10.1016/j.
1j£0.2010.07.031

Turner, L. A., Cyr, M., Kinch, R. A., Liston, M., Kramer, R. S., Fair, M., et al. (2002). Under-reporting of maternal
mortality in Canada: A question of definition. Chronic Disease in Canada, 23(1), 22-30.

WHO. (2016). Application of ICD-10 to deaths during pregnancy, childbirth and the puerperium; ICD-MM. Retrieved
September 12, 2016, from http://apps.who.int/Iris/bitstream/10665/70929/1/9789241548458_eng.pdf?ua=1.

WHO World Health Organization. (2004). Beyond the numbers: reviewing maternal deaths and complications to make
pregnancy safer. Retrieved October 4, 2016, from http://apps.who.int/iris/bitstream/10665/42984/1/9241591838.
pdf.


https://drive.google.com/file/d/0B_Wsl17nCOpWNGtjd1dYSTZXYzQ/view
https://doi.org/10.1016/j.ijgo.2010.07.031
https://doi.org/10.1016/j.ijgo.2010.07.031
http://apps.who.int/Iris/bitstream/10665/70929/1/9789241548458_eng.pdf?ua=1
http://apps.who.int/iris/bitstream/10665/42984/1/9241591838.pdf
http://apps.who.int/iris/bitstream/10665/42984/1/9241591838.pdf

	15: Problems with Epidemiological Surveillance and Under-Reporting of Maternal Deaths in Yucatan, Mexico: An Analysis of Six Studies
	15.1	 Maternal Death and Under-Reporting
	15.2	 Methodology to Analyze Under-Reporting of Maternal Deaths
	15.3	 Studies on the Under-Reporting of Maternal Deaths
	15.3.1	 First Study of Under-Reporting
	15.3.2	 Second Study of Under-Reporting
	15.3.3	 Third Study of Under-Reporting
	15.3.4	 Fourth Study of Under-Reporting
	15.3.5	 Fifth Study of Under-Reporting
	15.3.6	 Sixth Study of Under-Reporting

	15.4	 Discussion and Conclusions
	References




