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ABSTRACT

Abstract: Maternal and perinatal mortality is a priority public health issue that is
particularly difficult to control in border areas. Objectives: To describe the behavior of
maternal and perinatal mortality in the border territories of Colombia, between 1998
and 2016; and to establish its association with sociodemographic, geographic and
health care factors. Methods: Retrospective observational study, based on official
records. Maternal mortality ratio (MMR) and perinatal mortality ratio (RMP) were
calculated for the period 1998-2016, identifying inflection points through Joinpoint
analysis. Likewise, bivariate and multivariate analyses were performed. Results:
From 54 municipalities and 12 borders townships belonging to 12 Departments,
687 records maternal mortality records and 12,786 perinatal mortality records were
obtained. The ratios observed were 88 x 100,000 BA for MMR and 16 x 1,000 NV for
PMR. The trend of these types of mortality was downward. The highest values of
perinatal mortality were significantly associated with maternal age 35-54 years, care
by subsidized regime, low educational level, women without a partner, and multiple
pregnancies.Conclusion: Maternal and perinatal mortality registered in border
municipalities is above the national average.

Key words: Maternal mortality, Perinatal mortality, Maternal health, Maternal and
Perinatal health services, Vulnerable populations.

RESUMEN

La mortalidad materna y perinatal representan un asunto prioritario de salud
publica cuyo control reviste especial dificultad en zonas de frontera. Objetivos.
Describir el comportamiento de la mortalidad materna y perinatal en los
territorios fronterizos de Colombia, entre 1998 y 2016 y establecer su asociacién
con factores sociodemograficos, geograficos y de atencién sanitaria. Métodos.
Estudio observacional retrospectivo, basado en registros oficiales. Se calcularon las
razones de mortalidad materna (RMM) y perinatal (RMP) para el periodo 1998-2016,
identificando los puntos de inflexién mediante andlisis de joinpoint. Asi mismo, se
realizaron analisis bivariados y multivariados. Resultados. De los 54 municipios y
12 corregimientos de frontera, pertenecientes a 12 Departamentos, se obtuvieron
687 registros de mortalidad materna y 12,786 de mortalidad perinatal. Las razones
observadas fueron 88 x 100,000 NV para la RMM y 16 x 1,000 NV para la RMP. La
tendencia de estos tipos de mortalidad fue descendente, Los valores mas altos de
mortalidad perinatal se asociaron significativamente con la edad materna de 35 a
54 afios, atencién por régimen subsidiado, nivel educativo bajo, mujeres sin pareja,
y embarazos multiples. Conclusion. La mortalidad maternay perinatal registrada en
los municipios fronterizos esta por encima del promedio nacional.

Palabras clave. Mortalidad materna, Mortalidad perinatal, Salud materna, Servicios
de salud materno-perinatal, Poblaciones vulnerables.

INTRODUCTION

Diseases related to pregnancy, childbirth and puerperium are the lead-
ing causes of mortality in women of reproductive age™. Maternal death
is defined as 'the death of a woman while pregnant or within 42 days of
termination of pregnancy, regardless of the duration and site of preg-
nancy, due to any cause related to or aggravated by the pregnancy itself
or its care, but not due to accidental or incidental causes'?. It is calcu-
lated using the maternal mortality ratio (MMR) expressed as deaths per
100,000 live births. According to the World Health Organization (WHO),
830 women die every day worldwide from complications related to
pregnancy or childbirth. In 2015, 303,000 MM deaths were estimated,
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mostly in low-income countries, many of which
could have been prevented with adequate con-
trols®,

Perinatal death is defined as death occurring
'during the perinatal period, which begins at 22
completed weeks of gestation and ends seven
completed days after birth'®.

Maternal and perinatal mortality continue to
be a major public health problem in the world.
These events are not only individual issues, as
they affect the mother-child dyad, the nuclear
family and society as a whole®; and they are
considered unacceptable, since many of these
deaths can be avoided by improving health ser-
vices.

Maternal and perinatal mortality shows dif-
ferential patterns in the different territories®,
indicating unjust and ethically unacceptable in-
equalities, which may be greater in border ar-
eas, where population mobility and health infra-
structure may make control difficult.

In the Colombian municipalities that share land
borders with the five neighboring countries
-Venezuela, Brazil, Ecuador, Panama and Peru-
there are marginalized populations of different
peoples and cultures, with important social
problems, rural and dispersed populations®”.
The municipalities and townships in these areas
tend to belong to the lowest socioeconomic cat-
egories, whose sanitation and road infrastruc-
ture and resources are also limited®.

There are 54 border municipalities and 12 bor-
der townships in the country, belonging to
12 departments of Colombia. Arauca, Choco,
Vaupés and Putumayo each have 4 border mu-
nicipalities or townships; Amazonas and Cesar
each have 7 border municipalities or townships;
Narifio and Guainia each have 6 border munici-
palities or townships; Boyaca has only 1 border
municipality; La Guajira and Norte de Santander
each have 10 border municipalities, and Vicha-
da has 3 border municipalities. Of Colombia's 12
border departments, 3 have border townships,
including Amazonas with 5 townships, Guainia
with 5 townships and Vaupés with 2 townships.

The situation of these municipalities could con-
stitute an obstacle to effective access to health
services.
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In Colombia, there is no known research on the
structure and dynamics of maternal and perina-
tal mortality in border areas or its association
with sociodemographic and health care condi-
tions.

MEeTHODS

This is a mortality study based on official re-
cords. The population analyzed consisted of all
maternal and perinatal deaths registered during
the period in the 54 municipalities and 12 town-
ships of Colombia's land borders. Information
on live births was obtained from vital statistics
databases. Socioeconomic and demographic
characteristics were obtained from the Unsat-
isfied Basic Needs database, officially published
by the National Administrative Department of
Statistics-NADS®'". The municipal category was
recorded according to the criteria of Law 617 of
200012,

From the official death records published an-
nually by NADS, a new database was extracted,
compiled by year and made up of all the records
of maternal and perinatal deaths that occurred
in the municipalities and townships of the land
borders during the selected period.

The explanatory variables included in the study
were classified into four categories. Contextual
variables: municipal category, multidimensional
poverty index-MPI and unsatisfied basic needs.
Clinical variables: maternal mortality ratio-MMR,
fetal mortality ratio-FMR and perinatal mortality
ratio-PMR, basic cause and direct cause. Socio-
demographic variables: area where the death
occurred, area of usual residence, country of
usual residence, social security system, marital
status of the mother, educational level of the
mother, age and ethnicity in the case of ma-
ternal deaths. Variables related to health care:
place where death occurred and medical care.
Mortality trends was analyzed by means of the
joinpoint regression technique.

A logistic regression model was applied to es-
tablish the association between perinatal deaths
and explanatory variables of a sociodemograph-
ic nature and birth characteristics. The response
variable was cases of perinatal deaths and the
control group was live births. The variables were
included in the model according to the Hos-
mer-Lemeshow criterion if the value was p<0.25.
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The population studied corresponded to 12,786
perinatal deaths (PM) and 781,140 live births.
The logistic regression model was performed
according to the recommendations of Fernan-
dez et al™. A multivariate analysis was not per-
formed for maternal death (MM), since there
was no adequate comparison group.

The power of the study, understood as the 'prob-
ability of rejecting the null hypothesis when it is
actually false', was calculated a posteriori based
on sample size, effect size, and alpha“®. The al-
pha size used was 0.05. Since each analysis yield-
ed a different effect size, the power was calcu-
lated for a minimum value of 0.1 with respect to
the OR of the insurance scheme. The power
was calculated according to the method pro-
posed by Pértegas and Pita"'¥, obtaining a power
of 91.92%. Standard deviation-SD was also cal-
culated.

Data analysis was performed using the IBM SPSS
Statistics software version 21.0 licensed by the
University of Antioquia and the Joinpoint 4.0.4
software licensed free of charge from the Na-
tional Cancer Institute of the United States®.
The project was approved by the Research Eth-
ics Committee of the Facultad Nacional de Salud
Publica (FNSP) according to certificate Cl 00411-
2018.

REsuLTs

Although maternal and perinatal mortality are
strictly monitored in Colombia, 15 (23%) of the
municipalities and townships did not report cas-
es of MM and three (5%) of the townships did
not report cases of perinatal deaths, in any of
the years of the selected time series (1998-2016).

Between 1998 and 2016, 13,270,939 live births
and 3,732,051 deaths from all causes were of-
ficially registered in Colombia, including 11,636
maternal deaths and 207,251 perinatal deaths.
Records were selected from the 54 municipali-
ties and the 12 border townships corresponding
to 687 records of maternal deaths and 12,786
perinatal deaths (Figure 1).

At the time of the study, the regions studied had
high poverty rates; 68.2% of the municipalities
belonged to the sixth municipal category; 60.6%
had more than 50% of unsatisfied basic needs;

and 92.4% of their population had a multidimen-
sional poverty index (MPI) above 60%. During
the period 1998-2016 it was estimated that there
were on average 14,856,037 women of child-
bearing age (between 10 and 54 years old) in
Colombia and of these 764,295 (5.1%) resided in
border areas (Table 1).

During the period, the median overall mater-
nal and perinatal mortality ratio in the bor-
der municipalities was 88 MM x 100,000 (66.2-
118.8; SD=15.1) and 16 MP x 1,000 NV (13.9-21.5;
SD=2.6). A median MMR of 103.8 MM x 100,000
NV and a median PMR of 13.8 x 1,000 NV were
estimated.

Trend analysis (Figure 2) showed a reduction
in MMR and MPR during the study period. The
MMR showed an inflection in 2005, with a ten-
dency to decrease the slope of reduction from
this year onwards.

Table 2 shows the distribution of maternal and
perinatal deaths according to the sociodemo-
graphic conditions of the mother. Most of the
registered deaths corresponded to women re-
siding in the county seat: MM 337 (49.1%); and
PM 8,546 (66.8%). Likewise, most of the deaths
also occurred in the county seat: 550 (80.1%) MM
and 11,680 (91.3%) PM.

Most of the events corresponded to women who
usually resided in Colombia; however, among
women coming from neighboring countries,
such as Venezuela, Ecuador, Brazil and Peru,
there were 7 (1.0%) MM and 102 (0.8%) MP.

Ficure 1. PRISMA DIAGRAM OF MATERNAL AND PERINATAL MORTALITY
RECORDS, DURING THE PERIOD FROM 1998 1o 2016.

Records identified in Colombian
Mortality Databases 1998 -2016
(n=3,732,051)

Maternal mortality (n=11,636)
Perinatal mortality (n=207,251)

Maternal mortality at borders (n=777)
Perinatal mortality (n=16,661)

(n=90) Because the cause of maternal
death is accidental

(n=3,875) Unknown week of gestation,
for perinatal deaths

We excluded (n=3,965)
records

Maternal mortality at borders (n=687)
Perinatal mortality at borders (n=12,786)

[ _included J_Chosen J§ Evaluated Il identified ]
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TABLE 1. GENERAL CHARACTERISTICS OF LAND BORDER MUNICIPALITIES IN CoLoMBIA (1998-2016).

Variable __category | . n | % |
Category 1 1 15
Category 3and 4 7 106
Category of the municipalities Category 5 1 15
Category 6 45 682
Townships 12 182
MPI >=49 - 59%. 3 45
o : . MPI >=60 - 79%. 32 485
Multidimensional poverty index-MPI
MPI>=80 - 100%. 29 439
No information 2 3
UBN >=22 - 49% 26 394
Unsatisfied basic needs-UBN UBN >=50 - 69% 23 348
UBN >=70 -100% 17 258
Men 993,248 426
Border population 2016
Women 1,335,617 574
. : Total DB records 14,856,037 100
Women of childbearing age (average) : _
Population of interest 764,295 51
o Total DB records 13270939 100
Live births (LB) : .
Population of interest 781,140 59
Cases of general deaths in Colombia Total DB records 3,732,051 100

BD=database

The majority of maternal and perinatal deaths
(44.7%-54%) were among women affiliated with the
subsidized social security system. Between 9.6%-
10.2% of the cases corresponded to women who
were not insured under a social security system.

Most of the deaths registered were related to
women living in free union: 330 (48.0%) of MM;
and 6,940 (54.3%) of PM. In the case of the MM,
the second marital status with a high number

of cases was married women, with 112 (16.3%);
while, for the PM, the second marital status with
the highest number of cases was single, with
1,895 (14.8%) PM.

The majority of deaths occurred in women aged
20-34years, 364 (53.0%) of MM and 6,971 (54.5%)
of PM. A quarter of the MMs occurred in women
aged 35-54 years, while 22.0% of the PMs were
recorded in adolescents aged 10-19 years.

FIGURE 2. TRENDS IN MATERNAL AND PERINATAL MORTALITY RATIOS IN COLOMBIA'S BORDER MUNICIPALITIES 1998-2016. JOINPOINT ANALYSIS.
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TABLE 2. MATERNAL AND PERINATAL MORTALITY ACCORDING TO SOCIODEMOGRAPHIC AND HEALTH CARE CONDITIONS OF MOTHERS IN BORDER MUNICI-
PALITIES OF CoLomBIA (1998 - 2016).

cocgories | Matermal | Penatal
— % [ % | v | % |

County seat 337 491 8546 66.8
Populated center 67 98 998 78
Area of habitual residence :
Dispersed rural 236 344 2542 199
No information 47 6.8 700 55
County seat 550 80. 11680 913
Populated center 23 33 377 29
Area where death occurred
Dispersed rural 105 153 669 52
No information 9 13 60 05
Colombia 593 86.3 12113 947
. Other bordering countries 3 04 32 03
Mother's cogntry of habitual Venezuela 4 06 70 05
residence
Other countries 3 0l
No information 87 127 568 44
Contributive 58 84 1,665 13
Subsidized 371 54 5,716 447
Social security system Other regime (Exception - special) 154 224 2,798 219
UnRnown/Uninsured 70 102 1230 96
No information 34 49 1377 108
Single 107 15.6 1895 148
Married 112 163 1506 18
Widow 5 0.7 40 03
Marital status of the mother
Free union 330 48 6,940 543
Separated/Divorced 7 1 63 05
No information 126 183 2342 183
10-19 years old 140 204 2814 2
20-34 years old 364 53 6,971 545
Mother's age
35-54 years old 176 256 1,610 126
No information 7 | 1391 109
Indigenous 87 346
Rom (Cypsy) 1 04
Mother's ethnicity BlacR, mulatto, Afro-Colombian or of 27 108
(self-reported) Afrodescendant '
None of the above 136 542
No information 49 195
Hospital/Clinic - Health Center 519 755 10,366 811
Home/Home address 99 144 1409 1
Site where death occurred
Other 59 86 371 3
No information 10 15 640 5
Yes 550 801 11584 90.6
No 102 148 694 54
Medical assistance :
Omitted 7 1 66 05
No information 28 4] 442 35

Rev Peru Ginecol Obstet. 2022;68(1) 5
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For the period 2008-2016, information on the
mother by ethnicity was available; in the border
zone 136 (54.1%) women belonged to the general
population, which in Colombia is predominant-
ly mestizo, and 34.6% to the indigenous ethnic

group.

Regarding health care conditions, most of the
events obtained institutionalized care in a hos-
pital, clinic, health center or health post: 519
(75.5%) of MM and 10,366 (81.1%) of PM. How-
ever, between 11.0 and 14.4% of the events oc-
curred in places such as the home or domicile.

In most of the events recorded, the pregnant
woman obtained care during pregnancy compli-
cations, 550 women (80.1%) of MM and 11,584
(90.6%) of PM. Between 5.4% and 14.8% of the
women with any of the events did not receive
health care. It is worth noting that 58.8% of MM
that did not receive care corresponded to wom-
en in the subsidized regime. Likewise, for wom-
en with MM who did not receive medical care,
64.7% resided in dispersed rural areas.

The top ten basic causes of MM in women in the
border municipalities of Colombia were identi-
fied. These causes accounted for 320 (46.6%) of
the deaths and can be divided into three groups:
the first group was associated with severe pre-
eclampsia with 64 events (9.3%) and other types
of preeclampsia 75 (10.9%). The second group
included causes related to hemorrhage, either
third-term or immediate hemorrhage, for a to-
tal of 73 (10.6%). The third group added diseases
of the circulatory system, respiratory system,
specified diseases and conditions complicating
pregnancy, childbirth and puerperium, and cor-
responded to 68 (9.9%) MM.

The most frequent cause of perinatal death was
respiratory distress syndrome of the newborn,
which caused 1,546 (12.1%) deaths, followed
by fetal and newborn impairment due to oth-
er morphological and functional abnormalities
of the placenta and unspecified abnormalities,
which caused 1,210 (9.5%) of the deaths.

MULTIVARIATE ANALYSIS - LOGISTIC REGRESSION

The OR of PM was estimated by multivariate lo-
gistic regression. For the social security system,
it was found that the OR of the subsidized and
contributory systems did not include the value
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1, so that neither of the two systems appeared
to be a risk factor for perinatal death; the sub-
sidized system presented an OR of 0.62 (95% ClI
0.57-0.65) and the contributory system an OR of
0.86 (95% C1 0.82-0.91).

The OR suggests a higher risk for women with-
out a partner, women aged 35 years and older,
and women with multiple pregnancies (95% Cl
3.4-4.3). See Table 3.

DiscussioN

MM and PM are events of public health interest
because they are linked to living conditions, as
well as to the characteristics of the provision of
health services. Most of them are preventable;
therefore, they reflect events of inequities and
constitute socially unacceptable phenomena.

One of the most important findings of the pres-
ent investigation, but at the same time unex-
pected, was the persistent epidemiological si-
lence for the registration of the two events!" in
several localities. In Colombia, MM and PM are
notifiable events as a component of the public
health epidemiological surveillance system®@4,
However, the present investigation identified
that, in the case of maternal deaths, several mu-
nicipalities (23%) did not report cases and for
perinatal deaths (5%) of the townships did not
do so either.

In the border municipalities, during the period,
maternal and perinatal mortality averages were
estimated as follows: 88 MM x 100,000 live births
and 16 x 1,000 live births for PM. The median
MMR identified in the study was higher than the
MMR estimated for Colombia in 20147®. The me-
dian PMR was higher than the PMR reported in
Colombia in 2016

In the country, MMR showed a decrease between
1998 and 2015; this estimator fell from 91.4 x
100,000 live births in 1998 to 51.4 x 100,000 live
births in 2015%%, The MMR has also been de-
creasing worldwide, from 380 deaths x 100,000
live birthsin 1990to 216 x 100,000 in 2015?22, In
the Latin American and Caribbean region, MMR
also declined from 135 MM x 100,000 live births
in 1990 to 67 x 100,000 live births in 20152,

According to the National Demographic and
Health Survey-NDHS, PMR has been decreasing
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TABLE 3. MULTIVARIATE ANALYSIS OF PERINATAL DEATHS ACCORDING TO MATERNAL CONDITION.

Variables Categories
Subsidized
Social security .
Contributory
Not insured
_ No partner
Marital status
With partner
10 - 19 years old
Age of mother 20 - 34 years old

35 - 54 years old

: Cesarean and instrumental
Type of delivery

Spontaneous
. Multiple
Multiplicity of pregnancy
Simple

Perinatal

Adjusted OR * .
(IC 95%) (IC 95%) P

07l 06l
0000
(069 -0.75) (057 - 0.65)
048 086
0000
(046 -052) (0.82-09])
131 133
0000
(123-159) (126~ 141)
109 103
0163
(105-115) (0.98-109)
160 163
0000
(152-169) (152-174)
079 074
0000
(0.76-0.82) (071-078)
344 386
0000
(319-372) (351-425)

* The ORs were adjusted for social security regime, educational level of the mother, marital status, multiplicity of pregnancy and type of delivery.

in Colombia over the years; in 2000, it amount-
ed to 24 x 1,000 live births; in 2005 it went to
17 x 1,000 live births; in 2010 it dropped to 14 x
1,000 live births, and in 2015 to 13.9 x 1,0004),
Latin America and the Latin Caribbean have the
highest perinatal mortality ratios, with figures of
52.8 per 1,000 live births. For the case of South
America and some Central American countries,
PMRs ranged around 21.4 per 1,000 live births®.

The decrease in maternal and perinatal deaths
in Colombia should give rise to specific studies
that go beyond the objectives of this research. It
could be associated with the implementation of
the Millennium Development Goals (MDGs) and
later with the Sustainable Development Goals
(SDGs) applied in the country since 2000©.
However, it could also be due to underreporting
and even to the attention given to cases on the
other side of the borders.

Most maternal and perinatal deaths occurred in
the county seats, despite the fact that most of
the women resided in scattered rural areas and
population centers. Others died in rural areas
without medical attention. This could be related
to the low supply of maternal services in remote
and dispersed areas.

The study established that maternal and perina-
tal mortality affects the most vulnerable popula-
tions. More than 50% of the women with maternal
or perinatal deaths were women in the subsidized
regime. These results reflect the economic disad-
vantage of women in the border population who
do not have adequate insurance coverage. Similar
to this finding, two studies that sought to reflect
the situation of maternal and perinatal mortality
in Colombia identified that most of the affected
women belonged to the subsidized regime(+2,
However, the risk of MM and PM is lower among
women who have some type of insurance when
compared to women in other regimens.

It has been described those women living in
rural areas are not able to attend medical care
in time when the complication occurs, due to
several conditions: the costs involved, the mis-
treatment many receive from health personnel,
the waiting times and the distance between the
nearest health care center and the place of res-
idence®). A maternal mortality study conduct-
ed in the department of Sucre revealed similar
findings, where the majority of the population
dies in the county seats, taking into account that
many of these women reside in populated cen-
ters and dispersed rural areas®”.

Rev Peru Ginecol Obstet. 2022;68(1) 7
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With regard to the ethnicity of the women who
presented any of the events, it is noteworthy
that, although most of the events occurred in
women registered as mestizo and white, a high
percentage occurred in indigenous women, an
important fact considering that in the border
areas there is a high number of indigenous pop-
ulation. It should be clarified here that the obli-
gation to include this information in the death
certificate came into force in Colombia in 2008,
which is why many of these data are unknown.
Despite this limitation, the findings suggest that
indigenous peoples in border areas are more ex-
posed to factors that lead to an increase in cases
of MM. Indigenous peoples are exposed to in-
equalities, given the cultural and ethnic diversity
in which they live?®.

Another aspect assessed by this study was the
marital status of the women. More than half of
the women who suffered maternal or perinatal
mortality events cohabited with a common-law
partner. A study conducted in Mexico, which
sought to analyze some social determinants as-
sociated with MM, found something contrary to
our findings, because approximately half of the
women were married®. Another study that eval-
uated maternal mortality in the Department of
Tolima found results similar to ours, where most
of the women who died lived in a common-law
marriage, followed by those who were single®9.

This study identified that most of the mothers
were in the age group with the lowest risk of ma-
ternal death between 20-34 years of age; howev-
er, there is another high number of deaths that
occurred in women older than 35 years of age.
The age of risk may vary from one country to
another or according to the conditions in which
the woman lives. Different studies that sought
to evaluate the risk of pregnancy at an advanced
age, i.e,, older than 35 years, concluded that
women who become pregnant at that age or
older have a higher risk of maternal death®'33,
However, other studies have identified the op-
posite; a study in Pasto suggests that pregnancy
at younger ages is riskier and may lead to mater-
nal death®.

Most of these deaths occurred in a hospital or
clinic; however, this study highlighted that many
deaths occurred at the pregnant woman's home
and did not receive medical attention at the
time of the complication. This condition could

8 Rev Peru Ginecol Obstet. 2022;68(1)

be associated with the remoteness of the places
where they live and where they can receive spe-
cialized care (those who died at home). It could
also be due to the scarcity of economic resourc-
es; because of this, some only consult when seri-
ous complications arise. Pregnant women, at the
time of complications or at the time of delivery,
should be attended appropriately. The fact that
maternal and perinatal deaths occur at home is
a challenge for health systems®.

The study shows that the majority of events
(about 90% of women with perinatal death and
more than 80% with maternal death) received
medical care during the complication leading to
death. This raises a question: why did maternal
or perinatal death occur if the women received
medical care during their complication? Perinatal
mortality is an indicator that provides an insight
into the quality of maternal and child care in the
first days of life; lack of medical care during the
birth period can lead to preventable death with
appropriate public policies®®).

The study also revealed that the basic causes of
maternal death were hypertensive disorders,
hemorrhage, problems of the respiratory and
circulatory systems. According to WHO data, the
main complications that can cause about 75% of
maternal deaths are: severe hemorrhage, infec-
tions, gestational hypertension (preeclampsia
and eclampsia), complications of childbirth and
unsafe abortion®.

Association analyses performed by logistic re-
gression show that there is a higher risk of peri-
natal death when the mother is older than 35
years of age. A study in Colombia suggests the
opposite, that there is a higher risk of perinatal
mortality when the pregnancy is in an adoles-
cent mother®4.

Regarding marital status, the association
showed that mothers without a partner have a
higher risk of perinatal death compared to those
with a partner. However, some studies have de-
termined that the marital status of the mother
does not influence this type of death®”.

Association analyses showed that mothers with
cesarean or instrumental delivery have a low-
er risk of perinatal death. A study carried out
in Venezuela, which evaluated the incidence of
cesarean section on perinatal mortality, found
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that cesarean sections were increasing and that
the perinatal mortality rate was also increasing.
Therefore, it was concluded that performing a
cesarean section on the mother does not influ-
ence the decrease in perinatal mortality rates,
a result contrary to the findings revealed by this
research®®. These results should be taken with
caution, since other authors have indicated the
inconvenience of cesarean section as a wide-
ly used procedure. This surgical procedure has
initially been identified as a method that seeks
to reduce both maternal and perinatal morbidi-
ty and mortality. Although cesarean section has
been defined as a way to reduce deaths, there
is a counterpart, which reveals that this surgical
procedure can put the life of newborns at risk®®.

Mothers who have multiple pregnancies, i.e.,
twins, triplets, quadruplets, among others, are
at higher risk of perinatal death. A study con-
ducted in Mexico found that mothers who had
twin pregnancies were at higher risk of perinatal
death®9.

Geographic barriers represent a problem that
the border population has to face in order to
access prenatal care services; peripheral health
centers have a low capacity to attend high-risk
pregnant women. Border municipalities have a
high incidence of MM and PM in their depart-
ments, with the exception of Boyaca, where
these events were generally rarer. In the period
studied, maternal and perinatal mortality have
decreased; however, the figures continue to be
higher than the national average and may even
be underestimated due to high underreporting.

As limitations of the study, we must consider
that this study considers secondary information
from vital statistics. The quality of these records
may cause bias in the information provided. On
the other hand, there was a high underreport-
ing, as evidenced in the results; several munic-
ipalities and townships did not report maternal
and perinatal deaths for the time series evalu-
ated.

For the analysis of PM, the records of deaths
up to the seventh day of life should be taken
into account. However, the official coding of the
NADS variables only considers the first 6 days.
It was not possible to perform other analyses of
MM due to the lack of reliable data on maternal
deaths.

The mother's ethnicity variable was included
only from the 2008 death certificates, so records
from 1998 to 2007 had to be discarded. Likewise,
the educational level variable presented a high
percentage of data loss; i.e., records with 'no
information’, and therefore had to be discard-
ed for the analyses, because there was a loss of
more than 20% of the records.
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