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Abstract
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mothers in Colombia, 2017-2020
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Chair of the Supervisory Committee:
Emmanuela Gakidou
Department of Global Health
Objectives:
This study aims to examine fetal death rates among Venezuelan migrants and Colombian nationals giving
birth in Colombia between 2017 and 2020 and to identify individual and departmental drivers of fetal
death among these groups and differences in their risk profiles to highlight key areas of future research
and policy intervention.
Methods:
Drawing upon Colombia’s vital records, existing literature, and other survey data sources, we conducted a
descriptive analysis of fetal deaths, live births, and associated department-level characteristics. We further
derived a series of logistic regressions to quantify the relationship between various indicators of interest
and the likelihood of fetal death among Colombian and Venezuelan women combined and independently.
Results:
While Venezuelan women had statistically higher rates of fetal deaths than their Colombian counterparts,
this disparity was reversed when accounting for various maternal and departmental characteristics.
Among both Venezuelan and Colombian women, parity, maternal age, not having reported education

data, and being in a department with a higher average number of prenatal visits were associated with



higher odds of fetal death, and being in departments with higher proportions of cesarean sections and
gross domestic product per capita resulted in a lower likelihood of fetal death. While having any form of
health insurance and lower levels of educational attainment were associated with lower odds of fetal death
among Colombian women, these associations were found to be insignificant among Venezuelan women.
Conclusions:

To the best of our knowledge, the present study is the first attempt to examine patterns and drivers of fetal
deaths in Colombia across the dimension of migration. Most keenly, we identified a need to lower barriers
of access to health insurance for both Colombian women and Venezuelan women as a measure to combat
fetal deaths in Colombia. Whether through improvements to the vital registration system or supplemental
mixed-methods surveys, future efforts should serve to contextualize the present findings and clarify the
mechanisms through which relevant indicators influence the likelihood of fetal deaths within both

Colombian and Venezuelan populations.



Identifying individual and departmental drivers of fetal deaths among Venezuelan and
Colombian mothers in Colombia, 2017-2020

Introduction

As 0f 2021, Venezuelans are estimated to make up roughly 3% of Colombia’s population and
93% of the country’s migrants.'* The magnitude of this influx, driven by ongoing economic and political
unrest in Venezuela, has posed a substantial challenge to Colombia’s health systems and policies.”™
Despite integration policies that grant Venezuelan migrants access to public health insurance schemes,
Venezuelan mothers in Colombia have been found to have lower health insurance coverage than their
local counterparts, while surveys of Venezuelans in the country have found high rates of sexual- and
gender-based violence and discrimination in medical settings that, in turn, dissuade healthcare seeking
behaviors.”® Despite the cultural and linguistic similarities between Venezuelan and Colombian women,
these two groups also face distinct health challenges that have been largely overlooked in existing
research.”!® Among limited available research, researchers have found, for example, that children born to
Venezuelan migrants in Colombia are at a higher risk of low birth weights and more extreme low birth
weights than their counterparts.>

Low birth weight, exposure to violence, and challenges accessing antenatal care have been
associated with increased fetal and neonatal deaths in other settings.''™'> While fetal deaths often have
indeterminate causes, studies in Europe, North America, Australia, and the Middle East have found that
migrant mothers, specifically, have higher fetal mortality rates than their local counterparts.'®!'® These
disparities are likely attributable to a combination of differences in their exposure to the aforementioned
risk factors and the stressors associated with migration.'®"? Furthermore, progress on preventing
stillbirths globally has not kept pace with reductions in early childhood mortality.''** For the women who
experience them, fetal deaths can mean complex and harmful mental health consequences and increased
risk of cardiovascular disease.”'*

Despite knowledge of existing disparities in known risk factors for fetal mortality between
Venezuelan and Colombian women in Colombia, there has been little research into the patterns of these
fatalities between the two groups and associations with other drivers. The present study sets out to fill this
gap in existing literature and examine whether the patterns in fetal deaths observed elsewhere between
migrant and non-migrant populations are similarly present in Colombia amid the growing surge of
Venezuelan migration. This study aims to quantify fetal death rates among Venezuelan migrants and
Colombian nationals giving birth in Colombia between 2017 and 2020 and highlight key areas of future
interventions and research to improve pregnancy outcomes for both Colombian nationals and the growing
segment of Venezuelan migrants. We draw upon the country’s vital records and other data sources to
further identify individual and departmental drivers of fetal death and depict differences between the risk
profiles of Venezuelan migrants giving birth in Colombia and those of their Colombian counterparts.
Methods
Vital Records

The study population is Venezuelan and Colombian women who experience a loss of pregnancy
or live birth in Colombia during the four years spanning from 2017 through 2020 as identified through the
fetal deaths and live births recorded by the Colombian National Department of Statistics (DANE).?
DANE is responsible for de-duplicating, anonymizing and publishing microdata containing Colombia’s
birth and death records. These vital records have high rates of completeness and have been lauded for
their high degree of data quality.’*** Despite some persistent gaps in coverage, these datasets represent
the most comprehensive data available pertaining to live births and fetal deaths in Colombia.

Live births have been defined by DANE as births in which the child shows signs of life
(including heartbeats, umbilical cord pulsations, or voluntary muscle movements) after separation from
the mother.*® Fetal deaths are defined as cases in which a fetus weighing 500 grams or more “does not
breath or show any other signs of life” after separation from the mother.”~ It includes, but is not limited
to, stillbirths, defined by the World Health Organization as fetal deaths at or after 20 weeks of gestation."'
For births and fetal deaths captured, DANE also reports standardized variables, including maternal age,



gestational age, type of birth or separation from the mother, and maternal health insurance status, among
others. Some variables, like number of prenatal visits and race/ethnicity of the baby, are only recorded for
live births.

Fetal death and live birth data do not contain explicit details regarding maternal nationality.
Instead, the data report on the mothers’ “country of habitual residence.” This variable has been used by
previous researchers as a proxy for migrant status to examine disparities between the children of
Venezuelan and Colombian mothers.> It follows the assumption that mothers who would identify
Venezuela as their “country of habitual residence” are likely to be Venezuelan and to have migrated to
Colombia relatively recently. For the purposes of the present analysis, women who report Venezuela as
their “country of habitual residence” are coded as Venezuelan, while women who report Colombia as
their “country of habitual residence” are deemed Colombian. A small number of mothers who report other
countries as being their “country of habitual residence” are omitted from our population of interest and
study sample. Our analysis is also restricted to semi-complete cases—records with no missing values in
the variables of interest except for educational attainment. When relevant, all the available records are
used to derive contextual departmental-level variables described below.

Supplementary Data Sources

Contextual department-level variables that could not be derived from the vital records were
drawn from a range of other sources, including previously published departmental estimates of gross
domestic product (GDP) per capita and tabulated data from the 2021 National Quality of Life survey.
Given that xenophobic experiences are known to be important factors in a migrant’s health status and
healthcare seeking behavior, we also drew upon the Colombian respondents of the 2020 Latinobarometer
survey, a publicly available and anonymized public opinion survey.”’ Latinobarometer is a representative
survey conducted annually in 18 Latin American countries, including Colombia. Details on sampling
strategy and data collection methodology, including pandemic adjustments, can be found online.?’
Directed Acyclic Graph

Given the breadth of available data and variability in existing literature regarding potential
variables of interest, the research team drew upon a directed acyclic graph (DAG) to direct variable
selection and model development (Figure 1). DAGs are a commonly used tool in epidemiology to identify
and explore assumptions or hypotheses regarding the relationships between different variables and
exposure and/or outcome of interest.’® The variables, depicted as bins, are linked through arrows that
depict the assumed direction of causal relationships. These arrows illustrate variables that are considered
confounding or mediating of the primary relationship of interest, which in this case is the association
between migrant status and likelihood of fetal death. The DAG for this analysis (Figure 1) depicts
relationships observed in existing literature pertaining to the drivers of negative maternal health and birth
outcomes, particularly among migrant populations globally.'!!6-31:32
Figure 1. Directed acyclic graph depicting associations surrounding the focal relationship between
migrant status and fetal deaths
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Individual-level Variables

We aligned the available individual-level variables included in both the live birth and fetal death
datasets with the relevant indicators of interest (Figure 1). Instances of fetal deaths were coded, per the
definitions used by the DANE, as a binary variable whereupon all rows of fetal death data were
considered cases contrary to rows of live birth data. The primary analysis was undertaken without
restriction to gestational age in alignment with Colombia’s categorization of fetal deaths and live births.
Maternal age

Maternal age was directly reported in the vital records as a categorical variable grouped into 5-
year age bins ranging from 10 to 14 years old to 50 to 54 years old. Due to the small number of pregnant
women over the age of 45 recorded in Colombia during these years, we aggregated the two oldest age
groups into a single category of women 45 to 54 years old.
Socioeconomic status

While socioeconomic variables were not directly available across the birth and death records, we
drew upon two related variables reported in both datasets: highest maternal educational grade completed
and health insurance status. The highest completed education level was reported as a continuous variable
ranging from zero (or less than a year of education) to over 13. Since educational attainment had the
greatest degree of missingness of any relevant variable, this variable was grouped into a categorical
variable to facilitate comparison of women with no education (zero completed years of education), some
or complete primary school education (1-5 years of education), and at least some secondary school
education (6 or more years of education) against those without a reported educational level. This
approach, a deviation from our otherwise complete case analysis, allows us to leverage a greater number




of observations. We did not attempt to infer missing information given clear patterns of missingness that
contraindicated most imputation strategies (Appendix Figure S1).

Maternal health insurance status was reported in the vital records as a categorical variable of no
insurance, subsidized insurance, contributive insurance, special insurance, or insurance exception. Due to
the very small number of observations in the latter two categories, they were aggregated into an “other”
insurance category. In Colombia, all citizens who are employed are mandated to receive health insurance
through contributions from themselves and their employers, deemed “contributive” insurance.” Those
who are not employed or are members of vulnerable groups receive a public form of subsidized health
insurance. In 2017, these insurance systems were made available to Venezuelan migrants with legal
documentation, although enrollment in these health insurance systems remains varied.> While emergency
healthcare services are available to all, Colombia’s health insurance options, particularly for Venezuelan
migrants and Colombian nationals, are crucially a reflection of an individual’s socioeconomic status.
Reproductive and non-reproductive medical history

The data available does not contain details on individuals’ personal medical history, including
behavioral risk factors or existence of chronic diseases, highlighting a limitation and important factor that
we cannot appropriately account for. Health insurance status as described above provides our best
approximation of the women’s ability to access primary health services to address pre-existing medical
concerns but does not speak to the actual existence of such concerns.

We can derive women’s parity, an important component of reproductive history, from the vital
records. Parity was directly reported for each live birth. The number of prior live births and number of
prior stillbirths were reported for each fetal death, allowing us to construct a continuous parity variable
akin to that in the birth records by adding both numbers together.

Department-level Variables

Several potential variables of interest were best described at the departmental-level in the absence
of detailed individual-level survey responses describing individual’s experiences. Departments, including
the capital district of Bogota, reflect important administrative units in Colombia that reflect geographic
and political differences across the country.

Availability and quality of health care

While we do not have data pertaining to the availability and quality of health care services at the
origin of individual migrant women, which is a factor that may inform a woman’s likelihood of migrating
away from a location and her likelihood of experiencing a pregnancy loss, we do have sufficient evidence
to consider the characteristics of their destination. The average number of prenatal visits was derived as a
single summary value for each department among all live births, regardless of whether their data were
missing other variables. The average number of prenatal visits reflects both adequate availability and
accessibility of prenatal care in a department. The rate of cesarean sections was also calculated as the
proportion of all pregnancies (live births and fetal deaths) that end in cesarean sections. This rate is
suggestive of the implementation and availability of medical interventions during birth. The gross
domestic product (GDP) per capita in each department was extracted from previously published literature
and used as a proxy for the overall socioeconomic condition and health care service availability in each
department.?’

Experience of xenophobic attitudes

From the Latinobarometer survey, we identified 10 relevant scale variables exploring xenophobic
attitudes of the respondent out of over 200 total variables (Appendix Section 2.1). With a limited sample
size of 1,200, of which 168 had some degree of missingness in the 10 relevant variables, we examined the
correlation between non-missing. With missingness seemingly at random and some observed correlation
between non-missing observations, we conducted multiple chained imputation for our 10 xenophobia
variables using the 49 variables with no missing values. In the final imputed dataset, each variable was
transformed into a binary in which xenophobic attitudes were expressed (1) or they were not (0). For each
respondent, these binary variables were then summed to create an index scale ranging from 0 (no
xenophobic attitudes were expressed) to 10 (the respondent only expressed xenophobic attitudes). We
took the weighted average and standard deviation of the index for each department.




Statistical Analysis
Descriptive Analysis

We conducted a thorough descriptive analysis of fetal deaths, live births, and departmental-level
indicators in Colombia during this period. We derived crude point estimates of the rate of fetal deaths per
10,000 live births stratified by department and maternal nationality, as well as the prevalence of fetal
deaths for both groups nationally by year and across the entire four-year timespan. We produced summary
statistics for the individual-level variables described above by maternal nationality and department to
characterize the study population. Additionally, we depicted these statistics through visualizations that
allowed us to compare spatial patterns in relevant department-level indicators throughout Colombia.
Logistic Regressions

To identify individual and departmental-level drivers of fetal deaths in Colombia among
Venezuelan and Colombian mothers, we leveraged fixed effects and mixed effects logistic regression
models. First, we conducted a univariate regression (Equation 1) with maternal nationality as the sole
predictor variable to establish whether there was an observed relationship between migrant status and
likelihood of experiencing a fetal death if no other variables are considered.
Equation I:

Pr(Y;=1) = logit™ (Bo + p1Ci)
Y; : The outcome of a pregnancy (1 = fetal death; 0 = live birth)
C; : Country of origin of the mother
Next, we ran univariate regressions for each individual-level variable in which each, in turn,
replaced maternal nationality (C;) in Equation 1, while stratifying the analytical sample by maternal
nationality to evaluate the association between each individual-level variable and the odds of
experiencing a fetal death in each sub-population. We additionally ran a bivariate regression (Equation 2)
with the entire sample for each individual-level variable with maternal nationality as the second predictor
variable to examine how the relationship estimated through Equation 1 was modified when controlling for
other characteristics.
Equation 2:
Pr(Y;=1) = logit™(Bo + prCi + B2X;)
Y; : The outcome of a pregnancy (1 = fetal death; 0 = live birth)
C; : Country of origin of the mother
X; : Maternal characteristic of interest

Lastly, we constructed two fixed effects logistic regression, one with all the maternal
characteristics as predictors and a second adding in the departmental-level confounders (Figure 1;
Equation 4). We ran each of these models for the entire analytical sample, including maternal nationality
as a predictor, and for samples stratified by country of origin. We conducted a separate mixed effects
logistic regression adding a random intercept on department to Equation 3 to evaluate the degree to which
variance in the odds of fetal death can be attributed to departmental-level characteristics, including those
that are not measured.

Equation 3:
Pr(Y; =1) = logit™Y(By + [B1C;] + Byparity; + fsmaternal age; + B, education;
+ Bshealth insurance;)
Y; : The outcome of a pregnancy (1 = fetal death; 0 = live birth)
C; : Country of origin of the mother

Equation 4:
Pr(Y; = 1) = logit (B, + [B1C;] + Boparity; + Bsmaternal age; + B, education;
+ Bshealth insurance;
+fsprenatal,; + Bscesarean sections, + Bsgdp per capitay)

Y; : The outcome of a pregnancy (1 = fetal death; 0 = live birth)



C; : Country of origin of the mother

All parts of the analysis were conducted using R version 4.2.1. This study did not seek
institutional review board approval because it relies solely on de-identified, free, publicly available
datasets.”**”? It involves no direct interaction with subjects, risk to the subjects, or identifiable private
information. There was no effort made to try to re-identify the anonymized data, and it was used in
accordance with the guidance described on the DANE website.” Related code can be found online, vital
statistics can be found on the DANE website, opinion poll data can be found on the Latinobarometer
website, and other supplemental data is available elsewhere online as cited.”**" %

Results
Landscape of fetal deaths in Colombia

In Colombia, there were 156,788 fetal deaths and 2,577,881 live births in 2017-2020 with an
overall rate of fetal deaths of 608.20 per 10,000 live births. The vital records recorded 44,488 fetal deaths
in 2017, 41,098 in 2018, 37,875 in 2019, and 33,327 in 2020. During the same time range, there were
656,704 live births in 2017, 649,115 in 2018, 642,660 in 2019, and 629,402 in 2020. These counts
amounted to 677.44 fetal deaths per 10,000 live births in 2017, 633.14 in 2018, 589.35 in 2019, and
529.50 in 2020. Among Colombian women, there were 154,654 fetal deaths and 2,551,340 live births
from 2017 to 2020. There were 1,774 fetal deaths and 26,095 live births among Venezuelan mothers and
360 fetal deaths and 446 live births among mothers of other countries. In other words, 2017-2020 saw a
rate of 606.17 fetal deaths per 10,000 live births among Colombian mothers, 679.82 per 10,000 live births
among Venezuelan mothers, and 966.29 per 10,000 live births among mothers of other countries nation-
wide.

Among Colombian and Venezuelan women, there was substantial variation in the rate of fetal
deaths per 10,000 live births across departments ranging from 140.52 fetal deaths per 10,000 live births in
Cesar to 1,585.84 in Putumayo and 2,121.41 in el Archipielago de San Andres, Providencia y Santa
Catalina (Figure 2; Appendix Section 1.2). El Archipielago de San Andres, Providencia y Santa Catalina,
Putumayo, and Guaviare had the highest rates of reported fetal deaths per 10,000 live births among
Colombian women (2,121.41, 1,589.56, and 1,343.11, respectively), while Narino, Huila, and Risaralda
had markedly higher rates of fetal deaths among Venezuelan women (5,151.52, 5,000.00, and 3,750.00).

The extremely high rates in several departments among Venezuelan women were driven by very
small numbers of reported deliveries (fetal deaths or live births; Appendix Section 1.2). Out of the 33
departments, five reported no deliveries by Venezuelan women, and only eight departments reported
more than 500 deliveries by Venezuelan women. Of these, Casanare had the lowest rate of fetal deaths for
Venezuelan women at 14.75 per 10,000 live births with only 2 reported fetal deaths and 1,356 live births.
Only Bogota, Arauca, and Norte de Santander reported more than 100 fetal deaths among Venezuelan
women with rates of 1,240.69, 1,261.67, and 1,209.00 fetal deaths per 10,000 live births, respectively.
Among Colombian women, only Amazonas, Guainia, and Vaupes reported fewer than 100 fetal deaths,
and these three departments also made up three-quarters of the four with the fewest number of reported
live births. Amazonas was also included in the five departments with rates of fetal deaths lower than 200
per 10,000 live births to Colombian women, while only six departments had rates higher than 1,000 per
10,000 live births in this group.



Figure 2. Geographical distribution of the rates and counts of fetal deaths and live births in Colombia among Colombian and Venezuelan women
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Demographic characteristics of study sample

Among the 2,733,863 potentially eligible observations of fetal deaths and live births from
Venezuelan and Colombian mothers, 6,011 were missing data on their parity, health insurance status, and
age and were, thus, excluded from the primary analytical sample. See Appendix Table S1 for more details
on the characteristics of the women with these missing data. Table 1 provides further details on the
demographic characteristics of the final sample of 2,727,852 Colombian and Venezuelan women used in
the present analysis. Most of the women included in the sample were 20- to 24-year-olds, representing
over a quarter of both the live births and fetal deaths (28.63% of Colombian women and 35.56% of
Venezuelan women). Among Colombian women, the second largest age group of women was 25- to 29-
year-olds (24.17%). For Venezuelan women, the second most represented age group was that of 15- to
19-year-olds (25.69%), reflecting an overall younger population of pregnant women. Despite these
differences in the age distribution of both groups, the mean reported parity fell between two and three
prior pregnancies across all segments of the sample (Table 1).

Over half of the women of both nationalities reported receiving at least some secondary schooling
and fewer than 1.00% reported having less than one year of education. The distribution of secondary
education, primary education, and no schooling was comparable across both Colombian and Venezuelan
women. However, education was the variable with the largest degree of missing information across the
entire dataset (Appendix Figure S1). This missingness particularly affected Venezuelan women who
experienced fetal deaths, among which nearly a quarter were missing educational data. While Venezuelan
women who had live births had a lower rate of missingness for educational data (11.02%), this was still
several percentage points higher than that of Colombian women (4.08% for live births and 8.42% for fetal
deaths). Differences in health insurance were also evident across both groups. Colombian women saw a
much higher rate of health insurance coverage at 93.25%, including both subsidized and contributive
insurance. Venezuelan women, on the other hand, had substantially lower health insurance coverage with
less than 5% having any form of health insurance. This disparity persists despite Venezuelan migrants’
expanded eligibility for subsidized and contributive insurance.’



Table 1. Demographic characteristics of analytical sample including Colombian and Venezuelan women with deliveries in Colombia, 2017-2020

Colombian and Venezuelan

Colombian women

Venezuelan women

women
Live births Fetal deaths Live births Fetal deaths Live births Fetal deaths
N (%) N (%) N (%) N (%) N (%) N (%)

N 2572415 155437 2546363 153665 26052 1772

Country of Colombia 2546363 153665 (98.86) | N/A

origin (98.99)
Venezuela 26052 (1.01) 1772 (1.14) N/A

Maternal age | 10-14 years old 20413 (0.79) 1528 (0.98) 20191 (0.79) 1516 (0.99) 222 (0.85) 12 (0.68)
15-19 years old 480583 (18.68) | 24105 (15.51) [ 473867 (18.61) [ 23674 (15.41) [ 6716 (25.78) 431 (24.32)
20-24 years old 743523 (28.90) [ 39457 (25.38) [ 734185 (28.83) | 38902 (25.32) | 9338 (35.84) 555 (31.32)
25-29 years old 623783 (24.25) | 34820 (22.40) [ 618191 (24.28) | 34411 (22.39) | 5592 (21.46) 409 (23.08)
30-34 years old 418224 (16.26) | 26366 (16.96) | 415563 (16.32) [ 26152 (17.02) [2661 (10.21) 214 (12.08)
35-39 years old 225503 (8.77) | 19640 (12.64) | 224275 (8.81) [ 19541 (12.72) [ 1228 (4.71) 99 (5.59)
40-44 years old 55793 (2.17) 8502 (5.47) 55525 (2.18) 8454 (5.50) 268 (1.03) 48 (2.71)
45+ years old 4593 (0.18) 1019 (0.66) 4566 (0.18) 1015 (0.66) 27 (0.10) 4(0.23)

Maternal None 26028 (1.01) 1045 (0.67) 25645 (1.01) 1027 (0.67) 383 (1.47) 18 (1.02)

education
Some or all 901958 (35.06) | 44987 (28.94) [ 895624 (35.17) | 44649 (29.06) | 6334 (24.31) 338 (19.07)
primary school
Some secondary | 1537773 96031 (61.78) | 1521310 95050 (61.86) | 16463 (63.19) | 981 (55.36)
school or more (59.78) (59.74)




Missing
education data

106656 (4.15)

13374 (8.60)

103784 (4.08)

12939 (8.42)

2872 (11.02)

435 (24.55)

Health Not insured 191909 (7.46) | 16990 (10.93) | 166930 (6.56) | 15293 (9.95) | 24979 (95.88) | 1697 (95.77)
HRHTEREE Other 55284 (2.15) | 3406 (2.19) 55283 (2.17) | 3405 (2.23) 1 (0.00) 1 (0.06)
Subsidized 1358190 74392 (47.86) | 1357192 74327 (48.37) | 998 (3.83) 65 (3.67)
(52.80) (53.30)
Contributive 967032 (37.59) | 60649 (39.02) | 966958 (37.97) | 60640 (39.46) | 74 (0.28) 9(0.51)
Parity 2.07 (1.33) 2.41(1.52) 2.07 (1.33) 2.41(1.52) 2.43 (1.56) 2.70 (1.69)

Mean (SD)




Departmental characteristics of interest

Across all 2,734,669 deliveries that occurred in Colombia from 2017 through 2020, 42.44%
(1,160,478/2,734,669) were reported to be cesarean sections. The proportion of deliveries in each
department that were cesarean sections ranged from 66.93% in Sucre to 10.20% in Vaupes (Figure 3).
The mean rate of cesarean sections across all departments was 373.50 per 1,000 deliveries (SD: 149.80
per 1,000), with a greater propensity for cesarean sections in northern departments that comprise the
Caribbean region of the country (Figure 3). Among all live births in Colombia during the same period, the
average number of prenatal visits was 6.11 (SD: 2.69; departmental range: 2.14-7.23; Figure 3).
Departments in the Andina region tended to report higher mean number of prenatal visits overall, while
those in the Amazonas and Orinoquia regions reported both fewer mean prenatal visits and lower
proportions of cesarean sections than departments in other regions (Figure 3). Patterns of GDP per capita
followed a less distinct regional pattern with Santander, Casanare, Bogota, and Meta reporting much
higher GDP per capita than most of the other departments from 21.18 to 25.11. Inversely, Vaupes,
Vichada, and Guaviare reported the lowest GDP per capita at 4.21, 5.07, and 5.22, respectively.

Drawing on the 1,200 Colombian Latinobarometer survey respondents, we derived a mean
intolerance score for 20 out of the 33 departments. The weighted mean scores and their standard
deviations for each department can be found in the Appendix Section 2.2. With a minimum score of 0
reflecting no xenophobic sentiment was expressed across any of the relevant survey questions and a
maximum score of 10 being that only xenophobic sentiment was expressed, departments ranged from
4.26 (SD: 1.65) in Cesar to 6.33 (SD: 1.57) in Boyaca. Notably, Cesar is one of the departments bordering
Venezuela. The other bordering department for which a mean intolerance score was derived, Norte de
Santander, had a higher score at 5.51 (SD: 2.30). While this is a limited contextual measure of mean
intolerance, we found that the departments with lower mean intolerance scores are correlated with those
that reported lower rates of fetal deaths among Venezuelan mothers, however, there was no clear pattern
observed when comparing intolerance scores with crude odds ratios for country of origin for each
department (Appendix Section 2.2).



Figure 3. Geographic distribution of departmental-level health, economic, and social indicators of interest
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Univariate and bivariate logistic regressions

Without controlling for any other maternal or departmental characteristics, we found that
Venezuelan women who are pregnant in Colombia had a 13% (95% confidence interval [CI]: 7%-18%)
higher odds of a fetal death than pregnant Colombian women (Table 2). When parity or maternal age
were considered, pregnant Venezuelan women still consistently had significantly higher odds of
experiencing a fetal death than their Colombian counterparts (OR: 1.06 [1.01-1.11] and 1.20 [1.14-1.26],
respectively; Table 2). However, this risk is attenuated when controlling for maternal education
whereupon country of origin no longer had a significant effect on the probability of fetal deaths (Table 2).
When only health insurance status was controlled for, pregnant Venezuelan women were estimated to
have 0.74 (0.72-0.80) times less likely to have a fetal death than their counterparts, with any of the three
health insurance options (contributive, subsidized, and other) being similarly protective of fetal deaths
relative to having no health insurance (Table 2). Given the large impact of controlling for health
insurance, we evaluated the potential collinearity of health insurance and country of origin by estimating
the variance inflation factor (VIF) but did not find them to be collinear factors (VIF: 1.10).

Among both Venezuelan women and Colombian women, increases in parity were associated with
1.10 (1.07-1.13) and 1.17 (1.17-1.17) times higher odds of fetal death without controlling for other
factors. Similarly, Venezuelan and Colombian women, alike, who were above 25 years old had
significantly higher odds of fetal deaths than women aged 20- to 24-year-olds (Table 2). Venezuelan
women over the age of 45 were an exception, however, this group was particularly small (31/27,824;
Table 1). For Venezuelan women, having completed all or some primary school or having completed no
years of schooling were not significantly independently associated with the likelihood of fetal death when
compared to women who had attended some secondary school or more (Table 2). Among Colombian
women, these lower levels of schooling were estimated to reduce the odds of fetal deaths relative to some
secondary school or more. However, missing data on their educational status was significantly associated
with an increased odds of fetal deaths with estimated odds ratios of 2.54 (2.25-2.86) among only
Venezuelan women and 2.00 (1.96-2.03) among only Colombian women, which highlights differential
patterns in data completeness. When examining only health insurance status, there was insufficient
evidence of an association with the odds of fetal deaths for Venezuelan women, while Colombian women
with any of the three forms of health insurance saw between a 40% (39-41%) and 32% (30-47%)
reduction in the odds of fetal death relative to the Colombian women with no health insurance (Table 2).

Table 2. Pooled and stratified bivariate and univariate model results for Colombian and Venezuelan

women
OR OR among OR among
(95% CI)* Venezuelan Colombian
women women
(95% CI)™ (95% C1)™
Country of origin Colombian 1.00 (reference) N/A N/A
Venezuelan 1.13(1.07-1.18) | N/A N/A
Country of origin Colombian 1.00 (reference) | N/A N/A
(Controlling for
parity) Venezuelan 1.06 (1.01-1.11) | N/A N/A
1.17 (1.17-1.17) {1 1.10 (1.07-1.13) | 1.17 (1.17-1.17)
Parity




Country of origin
(Controlling for
maternal age)

Colombian

1.00 (reference)

N/A

N/A

Venezuelan

1.20 (1.14-1.26)

N/A

N/A

Maternal age

45+ years old

4.19 (3.91-4.48)

2.49 (0.73-6.40)

4.20 (3.91-4.49)

40-44 years old

2.88 (2.80-2.95)

3.01 (2.17-4.11)

2.87 (2.80-2.95)

35-39 years old

1.64 (1.61-1.67)

1.36 (1.08-1.69)

1.64 (1.62-1.67)

30-34 years old

1.19 (1.17-1.21)

1.35(1.15-1.59)

1.19 (1.17-1.21)

25-29 years old

1.05 (1.04-1.07)

1.23 (1.08-1.4)

1.05 (1.03-1.07)

20-24 years old

1.00 (reference)

1.00 (reference)

1.00 (reference)

15-19 years old

0.94 (0.93-0.96)

1.08 (0.95-1.23)

0.94 (0.93-0.96)

10-14 years old

1.41 (1.34-1.49)

0.91 (0.48-1.56)

1.42 (1.34-1.49)

Country of origin
(Controlling for
maternal education)

Colombian

1.00 (reference)

N/A

N/A

Venezuelan

1.03 (0.98-1.08)

N/A

N/A

Maternal education

Some secondary school or more

1.00 (reference)

1.00 (reference)

1.00 (reference)

Attended some or all primary
school

0.80 (0.79-0.81)

0.90 (0.79-1.02)

0.80 (0.79-0.81)

Attended less than a year of
school

0.64 (0.60-0.68)

0.79 (0.47-1.23)

0.64 (0.60-0.68)

No education data reported

2.01 (1.97-2.05)

2.54 (2.25-2.86)

2.00 (1.96-2.03)

Country of origin
(Controlling for health
insurance status)

Colombian

1.00 (reference)

N/A

N/A

Venezuelan

0.76 (0.72-0.8)

N/A

N/A

Health insurance
status

No health insurance

1.00 (reference)

1.00 (reference)

1.00 (reference)

Other health insurance

0.67 (0.65-0.70)

14.72 (0.58-
372.34)

0.67 (0.65-0.70)

Contributive health insurance

0.69 (0.67-0.70)

1.79 (0.83-3.39)

0.68 (0.67-0.70)

Subsidized health insurance

0.60 (0.59-0.61)

0.96 (0.74-1.23)

0.60 (0.59-0.61)

OR: Odds ratio; CI: Confidence interval
*The OR for country of origin alone is estimated using Equation 1. All other ORs in this column are estimated using Equation
2 with both country of origin and the maternal characteristic of interest as fixed effects variables.
** The ORs in this column are estimated from a subset of data including only Venezuelan women and using a variation on

Equation 1.

*#%* The ORs in this column are estimated from a subset of data including only Colombian women and using a variation on




Equation 1.

Multivariate regressions

When controlling for all potentially confounding individual-level drivers of fetal deaths,
Venezuelan women were found to have 28% lower odds of fetal death than their Colombian counterparts
(OR: 0.72 [0.68-0.75]; Appendix Table S5). The full results of the individual-level fixed effects model
can be found in Appendix Section 4. Venezuelan women were found to have even lower odds of fetal
death our inclusion of a random intercept on department, which identified department-level variance of
0.67 (Table 3). In an attempt to capture the sources of this department-level variance, we included a
number of departmental-level characteristics in our full multivariate analysis. Upon the inclusion of these
additional fixed effects departmental variables, Venezuelan women were found to have 16% (12-20%)
lower odds of fetal death than their Colombian counterparts (Table 3).

On the contrary, increasing parity and having no educational data reported (relative to having
attended some or all secondary school) contributed to increased odds of fetal deaths (Table 3). Maternal
age was also significantly associated with increased odds of fetal deaths, which increased with every 5-
year age grouping above 20-24 years old (Table 3). Relative to attending some or all secondary school,
attending fewer years of schooling, both at the primary level and no schooling, were found to significantly
reduce the odds of fetal deaths, deviating substantially from the relationship observed with having no
educational data reported (Table 3). Having any form of health insurance was similarly found to
significantly lower the odds of experiencing fetal deaths compared to the women who reported having no
health insurance (Table 3). These maternal drivers are largely consistent with those associated with fetal
deaths among only Colombian women (Table 3). When limiting our analysis to only Venezuelan women,
we found that the associations between parity and lower educational attainment and the odds of fetal
death remained consistent with those observed among the whole sample. However, health insurance
status and some age groups were not significantly associated with fetal deaths in this group (Table 3).

We additionally found that when maternal characteristics are held constant, Colombian and
Venezuelan women who delivered in departments with higher mean number of prenatal visits were more
likely to experience fetal deaths (OR: 1.29 [1.28-1.30]; Table 3). The women who delivered in
departments with a greater proportion of cesarean sections were less likely to experience fetal deaths than
those with lower proportions of cesarean sections (OR: 0.57 [0.54-0.59]; Table 3). Across all women in
the sample, the GDP per capita, as a proxy for socioeconomic opportunity and infrastructure, was not
associated with the odds of fetal death (OR: 1.00 [0.99-1.00]; Table 3). However, Venezuelan women,
specifically, who delivered in departments with greater GDP per capita were found to have significantly
lower their likelihood of fetal deaths relative to other Venezuelan women in other departments (OR: 0.92
[0.91-0.94]; Table 3).

Table 3. Pooled and stratified multivariate model results of drivers of fetal deaths among Colombian and
Venezuelan women

Mixed effects Full fixed effects model

model
Variable OR OR OR among OR among
(95% CI)" (95% CI)* Venezuelan Colombian women
women (95% C)
(95% C1)**

Colombian 1.00 (reference) 1.00 (reference) | N/A N/A




Country | Venezuelan 0.64 (0.61-0.67) | 0.84 N/A N/A
of origin (0.80-0.88)
1.14 (1.14-1.15) | 1.13 1.10 1.13
Parity (1.13-1.14) (1.07-1.14) (1.13-1.14)
Maternal | 45+ years old 3.29 (3.14-3.45) | 3.26 2.20 3.27
age (3.04-3.50) (0.63-5.82) (3.04-3.51)
40-44 years old 2.31(2.25-2.37) | 2.36 2.48 2.36
(2.30-2.43) (1.74-3.47) (2.30-2.43)
35-39 years old 1.44 (1.42-1.47) | 1.47 1.1 1.47
(1.44-1.50) (0.86-1.39) (1.44-1.50)
30-34 years old 1.11 (1.09-1.13) | 1.12 1.21 1.12
(1.10-1.14) (1.01-1.44) (1.10-1.14)
25-29 years old 1.02 (1.01-1.04) | 1.02 1.18 1.02
(1.01-1.04) (1.03-1.35) (1.01-1.04)
20-24 years old 1.00 (reference) 1.00 (reference) | 1.00 (reference) | 1.00 (reference)
15-19 years old 1.02 (1.01-1.04) | 1.02 1.20 1.01
(1.00-1.03) (1.05-1.37) (1.00-1.03)
10-14 years old 1.70 (1.62-1.78) | 1.71 1.11 1.72
(1.62-1.80) (0.58-1.93) (1.63-1.81)
Maternal | Some secondary 1.00 (reference) 1.00 (reference) | 1.00 (reference) | 1.00 (reference)
educatio | school or more
n
Attended some or | 0.71 (0.70-0.72) | 0.71 0.85 0.71
all primary school (0.71-0.72) (0.75-0.97) (0.70-0.72)
Attended less than | 0.63 (0.60-0.66) | 0.54 0.72 0.53
a year of school (0.50-0.57) (0.43-1.14) (0.50-0.57)
No education data | 2.9 (2.84-2.96) 2.19 2.34 2.18
reported (2.14-2.23) (2.06-2.65) (2.14-2.22)
No health 1.00 (reference) 1.00 (reference) | 1.00 (reference) | 1.00 (reference)
Health insurance
insuranc
e status | Other health 0.64 (0.62-0.67) | 0.68 20.83 0.68
insurance (0.65-0.71) (0.81-535.97) (0.65-0.70)
Contributive 0.67 (0.66-0.68) | 0.69 1.32 0.69
health insurance (0.68-0.71) (0.59-2.63) (0.68-0.71)
Subsidized health | 0.57 (0.56-0.58) [ 0.6 0.9 0.6
insurance (0.59-0.61) (0.69-1.16) (0.58-0.61)




Departmental average number | N/A 1.29 2.18 1.29

of prenatal visits (1.28-1.30) (2.01-2.36) (1.28-1.30)

Departmental proportion of c- | N/A 0.57 1.74x107 0.58

section deliveries (0.54-0.59) (9.27x10- (0.56-0.61)
3.29x107%)

Departmental gross domestic | N/A 1.00 0.92 1.00

product per capita (0.99-1.00) (0.91-0.94) (1.00-1.00)

Random effects departmental- | 0.67 N/A

level variance

OR: Odds ratio; CI: Confidence interval; c-section: cesarean section

“The ORs in this column are estimated using Equation 4 including country of origin as a fixed effects variable.
" The ORs in this column are estimated from a subset of data including only Venezuelan women and using
Equation 4 without country of origin.

“The ORs in this column are estimated from a subset of data including only Colombian women and using
Equation 4 without country of origin.

" The ORs in this column are estimated from a variation of Equation 3 including both country of origin and a
random intercept on department.

Sensitivity Analysis

Given risk factors for fetal death can differ at different stages of gestation, we conducted a
sensitivity analysis by stratifying the sample by gestational age.” In this exploration, we estimated a
crude odds ratio for country of origin and ran our full fixed-effect multivariate logistic regression
(Equation 4) using only the observations reflecting full term deliveries at a gestation of 38 weeks or
longer. Overall, the restriction in outcome definition resulted in slightly different odds ratios but largely
affirmed the magnitude and direction of our observed associations apart from that for education. When
restricting the data to only deaths and births that occurred at full term, we found that lower levels of
maternal education increased the odds of fetal death relative to having completed some or all of secondary
school across the entire sample (OR resulting from having some or all primary school: 1.12 [1.04-1.22];
OR from no schooling: 3.08 [2.57-3.67]). Having no educational data reported remained the most at-risk
group relative to having completed some or all secondary school (OR: 3.76 [3.39-4.17]). The full results
of this analysis can be found in the Appendix Table S6.

We also conducted a further sensitivity analysis to examine whether the effect of country of
origin from our primary analysis differed among women who were not insured. Using a similar approach
to that described above, we limited our dataset to only the observations from women who did not report
having any form of health insurance. Among women with no health insurance, we found a crude odds
ratio of 0.74 (0.70-0.78) for Venezuelan women relative to Colombian women (Appendix Table S7). The
adjusted odds ratios affirmed the direction and relative strength of the associations observed in our
primary analysis, including lower levels of maternal education resulting in lower odds of fetal death
relative to some or all secondary school and the contrary for women who did not have reported
educational data (Appendix Table S7). Like in our primary analysis, Venezuelan women in both
sensitivity analyses were found to have lower odds of fetal death than their Colombian counterparts with
adjusting for all relevant variables.

Discussion

This study reflects a comprehensive examination of fetal deaths in Colombia from 2017 through
2020 and goes a step further to quantify the relationships between fetal deaths and numerous individual-
level and departmental-level characteristics. It presents how patterns in maternal and departmental traits



influence the likelihood of fetal death among pregnant Venezuelan women and Colombian women and
sheds light on previously unexamined differences in the drivers of fetal deaths between the two groups.
Across the four years of vital records, we found that Venezuelan and Colombian women in Colombia had
an overall rate of 608.20 fetal deaths per 100,000 live births, amounting to 679.82 and 606.17 fetal deaths
per 100,000 live births, respectively. Without adjusting for any other factors, Venezuelan women were
statistically more likely to experience fetal deaths than their Colombian counterparts.

However, this disparity was attenuated and, in fact, reversed when accounting for health
insurance status, maternal education, maternal age, and parity, as well as several departmental
characteristics. Interestingly, these findings deviate from some existing literature regarding the risk of
fetal death among migrant populations relative to their host communities. One systematic review of
articles from 2000 through 2019 with no geographic restrictions identified eleven studies pertaining to
stillbirths or miscarriages among refugee populations in Europe, North America, and the Middle East.'®
Ten of these eleven studies found that refugee women were more likely to experience stillbirths or
miscarriages than nationals of the host country, while the eleventh did not report a significant difference.'®
The difference in findings may be attributable, in part, to the portion of unobserved fetal deaths that may
not be captured in the vital records and could not be accounted for in our present analysis. However, our
results remained largely consistent with the finding of excess risk when independently controlling for
various maternal characteristics other than health insurance.

We consider that health insurance status, which differs substantially between the Colombian and
Venezuelan women in our sample despite existing integration policies, reflects at a woman’s
socioeconomic status, as associated with migration, but it also affects care-seeking behavior during
pregnancy. Consequently, unlike in other settings, health insurance status appears to drive an individual’s
risk of fetal death where policies are in place to allow migrants to receive public health insurance but
where the barriers to accessing it remain high for both migrants and low-income non-migrants, as is the
case in Colombia. Lowering the barriers to health insurance access, including by reducing bureaucratic
demands and employment requirements, for the whole population, including Venezuelan migrants, would
go far in reducing the overall burden of fetal deaths. Furthermore, our findings may reflect a phenomenon
coined the “health migrant effect” in which individuals who are able to move away from their country of
origin report a better baseline health status than the nationals in their host country. While there is
inconsistent evidence of such a phenomenon, it may be applicable in this context given our inability to
directly account for the prior existence of chronic or acute medical conditions that may affect a person’s
ability to migrant from Venezuela to Colombia and increase the risk of experiencing a fetal death.?'**

Across both Venezuelan and Colombian women, we found that parity and maternal age were
associated with higher odds of fetal death, while delivering in a department with higher rates of cesarean
sections and GDP per capita were associated with lower likelihood of fetal death. These drivers are
consistent with those found in other studies examining harmful and protective risk factors of fetal deaths
broadly without considering migration status.''*! For example, another study drawing upon Colombia’s
vital records from 1999 through 2008 focused solely on fetal deaths due to congenital anomalies, which
were found to be responsible for 3.4% of fetal deaths during that time period.? It similarly found that
older maternal ages resulted in increased risk of fetal death due to congenital anomalies, while a separate
study focused only on a single hospital in Bogota identified a similar relationship between being above
the age of 35 and fetal death as defined by our analysis.?**°

The risk profile of fetal deaths between the two groups did have some slight differences among
other indicators. Colombian women with any form of health insurance and with lower levels of
educational attainment were found to have lower odds of fetal death than Colombian women with no
health insurance and with some secondary schooling or more. These associations were found to be
insignificant among our sample of Venezuelan women. Contrary to our findings, previous literature has
found that women lower educational attainment had greater risk of stillbirths relative to those with higher
educational attainment.!' One explanation for the differences in our findings is in our deviation from the
WHO definition of stillbirths to align with that used by Colombia’s DANE. Alternatively, the high degree
of missingness in the education variable included in the vital records, and the higher odds of fetal death



among the women with missing education data across both Colombian and Venezuelan women, suggests
that the segment of the population for which this data is missing is that most at-risk and may substantially
influence our findings.

Furthermore, we did not find significant associations with many of our indicators and fetal death
among Venezuelan women, in particular. While many of these findings may be attributable to small
samples, it is also possible that there are additional factors that primarily affect Venezuelan women that
we were unable to incorporate. For example, while we were limited in our ability to evaluate the direct
association between fetal deaths and experiences of xenophobia, we did find evidence of xenophobic
attitudes throughout the departments for which data was available. In a 2021 survey, researchers found
high prevalence of discriminatory experiences among Venezuelan migrants along border departments at
53.6%, and an earlier 2018 survey reported that 27% were victims of xenophobic actions, including
violence.’” Discrimination by health providers can lead to both directly harmful health outcomes and, in
the long term, distrust by migrants towards health services as a whole.*® One report suggests that 17% of
the Venezuelans in border departments who did seek out health care were refused care due to their status
as a migrant, while 28% elected to not seek out care when they may have needed it because of their
perception that they may be mistreated or disrespected at the health clinics due to their nationality.” This
degree of mistrust observed in other studies and xenophobic attitudes identified above could contribute to
women being unlikely to seek care during pregnancy and documentation of a fetal death that occurs
outside of a healthcare setting, which in turn may affect the universe of Venezuelan fetal deaths captured
in Colombia’s vital records.

The findings of the present study must be considered within the context of several further
limitations, particularly pertaining to the quality and availability of the underlying data. First, this analysis
narrows in on differences in fetal death rates and drivers between Venezuelan migrants and Colombian
nationals in Colombia, however, the country’s vital records do not directly report on maternal nationality
or other migration-related characteristics.” Instead, the women’s reported “country of habitual residence”
is used a proxy for their nationality and, by extension, their migrant status. This variable been previously
applied in a similar manner to examine disparities in low birth weight and other health outcomes among
children of Venezuelan and Colombian mothers in Colombia.>'® As the closest variable to maternal
nationality, we presume that mothers who identify Venezuela as their “country of habitual residence” are
likely to be Venezuelan and to have migrated to Colombia recently without fully integrating.
Furthermore, since these mothers are likely to represent recent migrants, they are likely to have migrated
during or closely prior to their pregnancy, which would suggest that any migration-related factors in their
risk of fetal death would be more directly observable. However, the use of this proxy may obscure true
patterns in fetal mortality rates and drivers among migrants by misassigning births and deaths from
Venezuelan women who have more fully integrated to Colombian women. The paucity of migration-
specific data also restricts the feasibility of extending the present analysis to other important migration
factors, like legal status, time since arrival, and conditions at their location of origin. These factors and
their relationship to maternal outcomes are important directions for future research with more
comprehensive migration-related data than that which is currently available.

Lastly, our analysis found that pregnant women who were missing data on maternal educational
attainment in their associated vital records were far more likely to have a fetal death than those with the
information on their education filled in. These results were maintained regardless of the other
characteristics that were controlled for and suggest that the women whose deliveries do not result in
completed vital records (be it a comprehensive birth certificate or a full fetal death registration) represent
a particularly vulnerable segment of the population. However, they also hint at the fact that the
missingness in the dataset, as well as its overall completeness, may affect the generalizability of the
results beyond the analytical sample. While Colombia’s vital registry is estimated to have some of the
highest completeness in the world, it may still fail to capture up to 10% of the country’s births and
deaths.?** Births and deaths are also more likely to be missed if they occur outside of a healthcare
system, and despite the country’s attempts to fill in these gaps, 98.08% of the included deliveries in the
present analysis occurred in healthcare settings.*” The omissions from vital records may be particularly



affect counts of fetal deaths, which are infamously difficult to categorize and can take many different
forms, and counts among Venezuelan women who may face additional barriers to care.*
Conclusion

To the best of our knowledge, the present study is the first attempt to examine patterns and
drivers of fetal deaths in Colombia across the dimension of migration. While Venezuelan women in
Colombia had higher rates of fetal deaths than Colombian women during the four-year study period, this
observed disparity reflects differences in the maternal and departmental drivers of fetal deaths. Most
keenly, the descriptive and regression analyses presented highlight the need to lower barriers of access to
health insurance for both Colombian women and Venezuelan women as a measure to combat fetal deaths
in Colombia. However, the data limitations identified throughout this study highlight the need for survey
data linked to the observations of fetal deaths and live births with insights into the experiences of
individual women accessing necessary care, navigating any mistreatment or xenophobia, and prior
medical history. Whether through qualitative or quantitative measures, such insight could serve to
contextualize the present findings and clarify the mechanisms through which relevant indicators influence
the likelihood of fetal deaths within this growing population.
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