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Abstract

Background Ecuador is a major host country for Colombians fleeing violence and Venezuelans escaping a complex humani-
tarian crisis, many of whom are pregnant women.

Methods We used national birth registry data (2018-2020) to compare the maternal care and infant outcomes of Venezuelan
and Colombian immigrants with Ecuadorian nationals.

Results Venezuelanimmigrantshadaloweradjustedodds(AOR)foradequateprenatalcare(AOR =0.64;95%CI=0.62,0.67)buta
higherAOR forinstitutional (AOR =2.68;95%CI = 1.84,3.93)and C-sectiondelivery (AOR =1.28;95%CI = 1.23,1.32)andbirth-
ing infants who were moderate-late preterm (AOR =1.12;95%CI =1.05,1.20), very preterm (AOR = 1.20;95%CI = 1.04,1.40),
extremely pre-term (AOR=1.65;95%CI=1.27,2.14), low birthweight (LBW) (AOR=1.11;95%CI=1.05,1.17),
very LBW (AOR=1.35;95%CI=1.12,1.62), and extremely LBW (AOR=1.71;95%CI=1.36,2.16). Colombians had
decreased AORs for adequate prenatal care (AOR=0.82;95%CI=0.78,0.87) but increased AORs for institutional
(AOR =2.03;95%CI=1.19,3.46) and C-section deliveries (AOR =1.07;95%CI=1.01,1.13) and birthing infants with moder-
ate-late preterm (AOR =1.17;95%CI =1.05,1.30) but not LBW.

Discussion The findings underscore the need to address the causes of adequate prenatal care, excess C-sections, and poorer
infant outcomes among refugee and immigrant women, especially Venezuelans.

Keywords Prenatal care - Cesarean-section delivery - Preterm birth - Low birthweight - Refugee and immigrant health -
Colombian refugees - Venezuelan refugees

Background During the past four decades, armed conflicts in Colombia

between governmental forces and guerilla groups (FARC,
South America is home to millions of forcibly displaced =~ ELN), paramilitary organizations, and narco-traffickers
persons from the same region including an estimated  resulted in an estimated 50,000-200,000 deaths and the
7.0 million Colombians and 5.6 million Venezuelans [1, 2]. displacement of millions more [3—5]. Although the Colom-
Ecuador is a major receiving country for both groups [2].  bian government and FARC signed a peace accord in 2016,
renewed armed conflict and criminal gang activities caused
the security situation along the Colombian-Ecuador border
to deteriorate in 2018. However, even with the advent of
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current complex humanitarian emergency date back more
than a decade [8]. However, in recent years, the country’s
economic, political, and human rights situation deterio-
rated even further as inflation soared, violence and crime
increased, and shortages of food, medicine, vaccines, and
basic services (e.g., water, electricity, health care) became
more common. This situation contributed to high rates of
malnutrition, infectious and chronic disease morbidity, and
maternal-infant mortality [2, 8-10]. The number of Venezu-
elan refugees living in Ecuador has been increasing since
2016 and in 2018, surpassed those from Colombia. Ecua-
dor presently hosts 430,000 legally recognized Venezuelan
refugees [3, 8, 9] but many thousands more undocumented
persons also are believed to be in the country [9].

Refugees and other forcibly displaced persons can have
poor health due to the multiple physical and mental hard-
ships they experience prior to, during, and/or after migra-
tion such as harsh environmental conditions, hunger,
infectious diseases, exacerbation of pre-existing health con-
ditions, physical violence, and stress, among others [11-14].
These exposures, coupled with reduced access to maternal
and other health care, can increase maternal-fetal risk for
adverse outcomes [15-17].

Few studies have reported on the maternal care and
birth outcomes of pregnant Venezuelan refugees living in
South American host countries and none have done so for
Colombian refugees. These limited findings suggest that
Venezuelan refugees giving birth in either Brazil [18, 19]
or Colombia [20, 21] tend to have limited prenatal care and
often deliver by Cesarean-section (C-section) [18-20]. Two
Colombian studies also reported that low birth weight was
more prevalent among the infants of Venezuelan refugees
than local country nationals but disagreed with respect to
preterm births and low Apgar scores [20, 21]. Examination
of the specific maternal care challenges and infant birth out-
comes of Venezuelan and Colombian immigrants, including
those who are refugees, living in Latin American host coun-
tries and other immigrants has practical value for informing
public health policy and interventions to improve maternal-
child outcomes.

We analyzed Ecuadorian live birth registry data (2018—
2020) to compare the maternal care and infant outcomes of
Colombian and Venezuelan immigrants, most of whom are
most likely refugees, with those of Ecuadorian nationals.
Our working hypothesis was both immigrant groups would
have poorer access to prenatal care, institutional deliver-
ies, and skilled birth attendants compared to Ecuadorians
because of migration-related barriers. We also hypothesized
that they would be more likely to give birth by C-section
and deliver infants with low birthweight (LBW), preterm
birth (PTB), and low Apgar scores due to migration-related
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exposure to stressors that negatively impact maternal-fetal
health.

Methods
Data Source and Participants

We analyzed the three most recent years of national live birth
registry records collected and maintained by the Ecuadorian
National Institute of Statistics and Census (Spanish acro-
nym: INEC) [22]. The birth registry data were recorded on
a standard form that was completed by the medical profes-
sional (institutional births) or a civil registry official/other
authorized personnel (home/other non-institutional births).
The de-identified database included all live births registered
in Ecuador between January 1, 2018-December 31, 2020
(n=845,814). We sequentially excluded multiple gesta-
tions (n=12,304) and cases missing data on infant number
(n=20,312), gestational age (n=8,690), infant birthweight
(n=832), prenatal care (n=433), and maternal age, ethnic-
ity, and other sociodemographic variables (n=896). We
also excluded foreign nationals whose reported nationality
was other than Colombian or Venezuelan (n=3,866) and as
well as records missing data on nationality (n=360). This
resulted in a total of 798,121 cases available for the analy-
ses: Venezuelans (n=22,619), Colombians (n="7,638), and
Ecuadorian nationals (n=767,864).

The United Nations High Commission on Refugees
(UNHCR) defines refugees as, “people who have fled
war, violence, conflict or persecution and have crossed an
international border to find safety in another country” [23].
Based on circumstantial evidence from INEC migration sta-
tistics [24] and published reports from UNHCR and other
refugee-serving organizations for the same time period sug-
gests that the majority of the Venezuelan and Colombian
immigrants whose birth were recorded in the INEC birth
registry database were most likely refugees [2, 3, 8, 9, 25].
However, since the database did not provide information on
the legal status of these women, in this paper, we refer them
as “immigrants.”

Maternal Care and Infant Birth Outcomes

The database contained information on the number but not
the timing of prenatal visits. Thus, we used a modification
of WHO antenatal care recommendations [26] to clas-
sify prenatal care adequacy: delivery at weeks 21-23, (=2
contacts), weeks 24-26 (=3 contacts), weeks 27-30 (=4
contacts), weeks 31-34 (=5 contacts), weeks 35-36 (=6
contacts), weeks 37-38 (=7 contacts), and weeks 39-42
(=8 contacts). Other maternal care outcomes analyzed
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in the study included birth attendant (skilled, unskilled),
delivery mode (vaginal, C-section), and delivery site type
(institutional, non-institutional). Institutional deliveries
were defined as those that occurred in a public, private, or
non-governmental health care facility and non-institutional
deliveries were those that took place in a home or other
non-health care setting. The Ministry of Public Health oper-
ates the single largest public health care system in Ecua-
dor. It provides universal health care through its extensive
network of hospitals and regional health clinics. The Ecua-
dorian Social Security Institute operates the second largest
public health care system in the country. IESS hospitals
and clinics provide services for its members and their fami-
lies through employee and employer payroll deductions or

through voluntary payments. The Guayaquil Welfare Board
is a large non-profit non-governmental organization that
operates several hospitals in Guayaquil, Ecuador’s largest
city. Hospital and clinics run by the national armed forces,
national police service, and municipal hospitals and clin-
ics constitute other types of public health care entities in
Ecuador. The private for-profit health care institutions were
comprised of privately operated hospital, clinics, and medi-
cal offices. The two non-institutional delivery sites reported
in the database were home (i.e., home births) and other
locations where women gave birth such as public roadways,
parks, and commercial centers.

Infant gestational age was classified as extremely preterm
(<28 wk), very preterm (28-32 wk), moderate-late preterm

Table 1 Maternal characteristics compared Ecuadorian Colombian  Venezuelan
by maternal country of permanent residence nationals immigrants  immigrants
(n=767,864) (n=7,638) (n=22,619)
No. (%) No. (%) No. (%) p-value

Sociodemographic characteristics
Age 26.0+£6.6 26.5+6.6 254+5.6 0.0001
10-19 years 144,691 (18.8) 1193 (15.6) 3387(15.0)  0.0001
20-35 years 527,413 (68.7) 5401 (70.7) 17,605 (77.8)
>35 years 95,760 (12.5) 1044 (13.7) 1627 (7.2)
Ethnicity
Indigenous 39,512 (5.1) 83 (1.1) 26 (0.1) 0.0001
Afro-descendant 18,171 (2.4) 829(10.9) 276 (1.2)
Mestizo 709,065 (92.3) 6429 (84.2) 20,965 (92.7)
Other 1116 (0.1) 297 (3.9) 1352 (6.0)
Education
Primary school or less (0-6 years) 255,325 (40.1) 2729 (40.1) 7642 (45.7) 0.0001
Secondary education (7—12 years) 344,899 (54.1) 3717 (54.7) 7894 (47.2)
Post-secondary (academic or 36,844 (5.8) 354 (5.2) 1182 (7.1)
technical)
Literacy
Literate 764,422 (99.6) 7586 (99.4) 22,595(99.9) 0.0001
Non-literate 2938 (0.4) 45 (0.6) 16 (0.1)
Marital status
Legally married 212,491 (27.7) 1125(14.7) 2570 (11.4)
Common law union (cohabitating) 161,705 (21.1) 3871 (50.7) 9045 (40.0)  0.0001
Single 377,262 (49.1) 2604 (34.1) 10,944 (48.4)
Divorced/separated/widowed 16,398 (2.1) 32(0.4) 42(0.2)
Urbanicity
Rural 171,524 (22.3) 1530 (20.0) 2816(12.4)  0.0001
Urban 596,340 (77.7) 6108 (80.0) 19,803 (87.6)
Province region
Andean highlands 284,897 (37.1) 3157 (41.3) 11,585(51.2) 0.0001
Pacific coastal 444,289 (57.9) 2858 (37.4) 10,512 (46.5)
Ecuadorian Amazon 37,603 (4.9) 1619 (21.2) 517 (2.3)
Insular region (Galapagos Islands) 1075 (0.1) 4(0.1) 5(0.0)
Reproductive history characteristics
Parity 2.10£1.3 2.10£1.2 1.83+1.0 0.0001
Primipara 299,720 (39.0) 2846 (37.3) 10,673 (47.3) 0.0001
Multipara 468,144 (61.0) 4792 (62.7) 11,946 (52.8)
Number of living children 2.07+1.2 2.08+1.2 1.81+1.0 0.0001
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(32-36 wk), and term birth (=37 wk). Birthweight was cate-
gorized as extremely low birthweight (< 1000 gm), very low
birthweight (1000-1499 gm), low birthweight (1500-2499
gm), and average birthweight (2500-3999 gm). One- and
S-minute Apgar scores were categorized as low (<7) or not
low (=7).

Data Analysis

Summary data are presented as number (%) or mean+ SD.
Our initial analyses compared maternal nationality with
maternal care and infant birth outcome variables using X?
or ANOVA, as appropriate. We used GLM to analyze the
unadjusted and adjusted associations of maternal nationality
(Venezuelan immigrant, Colombian immigrant, Ecuadorian
national) with the average number of prenatal visits. The
adjusted model included maternal age, ethnicity, educa-
tion, marital status, urbanicity, parity, gestational age, birth
year, and province region. Bivariate logistic regression

models were constructed to analyze the association of
maternal nationality with maternal care categorical indica-
tors including prenatal care (adequate, inadequate), delivery
site (institutional, non-institutional), delivery mode (vagi-
nal, C-section), and birth attendant (skilled, unskilled). The
bivariate regression models produced unadjusted (OR) and
adjusted odds ratio (AOR) estimates with their 95% confi-
dence intervals.

Multinomial logistic regression was used to analyze the
association of maternal nationality with infant categori-
cal outcomes: gestation length (extremely pre-term, very
pre-term, moderate-late pre-term, term) and birthweight
(extremely low birthweight, very low birthweight, low
birthweight, average birthweight). Bivariate logistic regres-
sion analysis was used for the 1-and 5-minute Apgar scores
(low, not low). The logistic regression models produced
unadjusted (OR) and adjusted odds ratio (AOR) estimates
with their 95% confidence intervals.

Table 2 Maternal care among women who delivered a live-born singleton infant in Ecuador, 2018-2020

Ecuadorian Colombian immigrants Venezuelan immigrants
nationals (n=7,638) (n=22,619)
(767,864)
No. (%) No. (%) OR Adjusted OR' No. (%) OR Adjusted
95%CI)  (95% CID) (95%CI)  OR!
(95% CI)
Prenatal care
Adequate prenatal care' 300,586 2662 0.83 0.82 7010 0.70 0.64
(39.1) (34.9) (0.79, (0.78,0.87)* (31.0) (0.68, (0.62,
0.87)* 0.72)* 0.67)*
Inadequate prenatal care 467,278 4976 Reference  Reference 15,609 Reference  Reference
(60.9) (65.1) (69.0)
Type of delivery
Institutional delivery? 765,352 7618 1.25 2.03 22,581 1.95 2.68
(99.7) (99.7) (0.81,1.94) (1.19,3.46)# (99.8) (1.42, (1.84,
2.69)* 3.93)*
Non-institutional delivery 2512 20 Reference  Reference 38 Reference  Reference
0.3) 0.3) 0.2)
Birth attendant
Skilled® 767,088 7632 1.24 1.58 22,597 0.97 0.96
(99.9) (99.9) (0.50, 3.06) (0.65,3.84) (99.9) (0.64, 1.48) (0.58,
1.59)
Not skilled 770 (0.1) 6(0.1) Reference Reference 22(0.1) Reference Reference
Delivery mode
Vaginal delivery 402,081 4606 Reference  Reference 13,014 Reference  Reference
(52.4) (60.3) (57.5)
Caesarean section delivery 365,783 3032 0.89 1.07 9605 1.23 1.28
(47.6) (39.7) (0.85,0.94)* (1.01, 1.13)~  (42.5) (1.20, 1.27)* (1.23,

1.32)*

! Adequate prenatal care: gestation weeks 21-23 (=2 contacts), 24-26 wks (>3 contacts), 27-30 wks (=4 contacts), 31-34 wks (=5 contacts),
35-36 wks (=6 contacts), 37-38 wks (=7 contacts), and 39—42 wks (=8 contacts) as per modified WHO (2016) recommendations

2 Delivery at a hospital, clinic, or other medical facility

3 Birth attended by medical physician, nurse midwife (obstetriz), or nurse

OR =0dds ratio; * p=0.0001, # p=0.009, * p=0.02

All models adjusted for maternal age, ethnicity, marital status, education, urbanicity, parity, birth year, province region of residence; C-section
model also adjusted for prenatal care adequacy, gestational age, delivery site
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The maternal care and infant birth outcome models
adjusted for conceptually relevant covariates including
maternal age, ethnicity, education, marital status, parity, and
urbanicity. In addition to these variables, the delivery mode
model also adjusted for gestational age, prenatal care ade-
quacy and delivery site while the Apgar score models also
included gestational age. Furthermore, all of the multivari-
ate models also adjusted for birth year and province region.
The publicly available, de-identified live-birth registry data-
base published by INEC was classified, as “Research not
subject to human subjects regulations,” and was exempt
from human subject review by the Indiana University Insti-
tutional Review Board (https://research.iu.edu/compliance/
human-subjects/review-levels/index.html).

Other non-health care site**[1] &
Home (2] 02

o
: facility |
Other public facility* | o}
4 All women
2 Licuadorian nationals

Guayaquil Welfare Board* | |3 ton
s Veneruelan immigrants
= Colombian immigrants

Private for-profit facility*
Soclal Sceurity Institute facility* gy 5

Ministry of Public Health facility* K79

Fig. 1 Delivery sites of who delivered a live-born singleton
infant in Ecuador, 2018-2020: Colombian and Venezuelan
immigrants vs. Ecuadorians. NOTES: [1] Colombian immi-
grants (n=4); Venezuelan immigrants (n="7); Ecuadorian
nationals (n=942). [2] Colombian immigrants (n=16);
Venezuelan immigrants (n=31); Ecuadorian nationals
(n=1570)

Table 3 Comparison of infant outcomes of women who delivered a live-born singleton infant in Ecuador, 2018-2020

Ecuadorian Colombian immigrants Venezuelan immigrants
nationals (n=7,638) (n=22,619)
(767,864)
No. (%) No. (%) No. (%) Adjusted OR No. (%) OR Adjusted OR
(95% CI) (95% CI) (95% CI)
Gestational age (wks)'
Extremely preterm birth (<28 1861 18 0.98 0.81 86 1.59 1.65
weeks) (0.2) (0.2) (0.62, 1.56) (0.47, 1.41) 0.4) (1.28, 1.98)* (1.27,2.14)*
Very preterm birth (28-32 7139 81 1.15 1.14 264 1.27 1.20
weeks) (0.9) (1.1) (0.92, 1.43) (0.90, 1.45) (1.2) (1.13, 1.44)* (1.04, 1.40)#
Moderate-late preterm birth 40,207 451 1.14 1.17 1,412 1.21 1.12
(32-36 weeks) (5.2) (5.9) (1.03, 1.25)** (1.05,1.30)@  (6.2) (1.15, 1.28)* (1.05, 1.20)~
Term birth (>37 wks) 718,657 7,088 Reference Reference 20,857 Reference Reference
(93.6) (92.8) 92.2)
Birthweight categories
Extremely low birthweight 2291 26 1.15 1.05 110 1.67 1.71
(<1000 g) (0.3) (0.3) (0.78, 1.69) (0.68, 1.61) 0.5) (1.38,2.02)* (1.36,2.16)*
Very low birthweight 4211 55 1.32 1.21 182 1.50 1.35
(1001-1499 g) (0.5) (0.7) (1.00, 1.72) (0.90, 1.63) (0.8) (1.30, 1.75)* (1.12, 1.62)»
Low birthweight (1500-2499 g) 55,552 559 1.02 1.02 2,035 1.27 1.11
(7.2) (7.3) (0.93,1.11) (0.93,1.12) 9.0) (1.22, 1.34)* (1.05, 1.17)*
Average birthweight 705,810 6998 Reference Reference 20,292 Reference Reference
(2500-3999 g) 91.9) 91.6) (89.7)
Apgar scores?
1-minute score (<7) (low) 27,496 353 1.31 X 1.21 1,050 1.31 1.30
(3.6) (4.6) (1.17, 1.45) (1.08, 1.37)* (4.6) (1.23, 1.40)* (1.20, 1.40)*
1-minute score (=7) (not low) 74,036 7285 Reference Reference 21,569 Reference Reference
(96.4) (95.4) (95.4)
S-minute score (<7) (low) 6516 100 1.31 1.68 253 1.32 1.38
(0.8) (1.3) (1.17,1.45)"  (1.35,2.09)* (1.1) (1.17, 1.50)* (1.18, 1.61)*
S-minute score (=7) (not low) 761,348 7538 Reference Reference 22,366 Reference Reference
(99.2) (98.7) (98.9)

*p=0.0001; **p=0.008; @p=0.003; # p=0.02; *p=0.001

! Adjusted model covariates: maternal age, marital status, ethnicity, education, urbanicity, parity, infant sex, birth year, province region

2 Adjusted model covariates: maternal age, marital status, ethnicity, education, urbanicity, parity, infant sex, gestational age, birth year, prov-

ince region
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Results

Table 1 compares the characteristics of Venezuelan and
Colombian women immigrants with the Ecuadorian refer-
ence group. As it indicates, the two immigrant groups dif-
fered from Ecuadorian nationals as well as from each other
on maternal age, ethnicity, education, parity, and other
sociodemographic and reproductive history characteristics.

Venezuelan (adj. mean=5.4; 95% C.1.= 5.3, 5.4 visits)
and Colombian immigrants (adj. mean=>5.9; 95% C.1.=5.8,
5.9 visits) reported fewer prenatal visits, on average, than
Ecuadorians (6.0; 95% C.1.=6.0,6.0 visits) even after adjust-
ment for parity, education, and other covariates (p=0.0001).
As Table 2 shows, Venezuelan and Colombian immigrants
had an unadjusted OR for adequate prenatal care that was
respectively reduced by 30% and 17% compared to the
reference group. The addition of covariates to the adjusted
model further reduced the odds of adequate prenatal care
by 36% among Venezuelans and 18% among Colombians.

Figure 1 reports on the specific institutional health care
and non-institutional sites where women delivered their
pregnancies. 65% of all women in the study gave birth at a
Ministry of Public Health facility with a significantly greater
proportion of immigrant women doing so compared to the
Ecuadorian reference group. In contrast, a greater propor-
tion of Ecuadorians than immigrants delivered at facilities
operated by private, for-profit entities, Guayaquil Welfare
Board, Social Security Institute, or other public institutions.
Relatively few women in the study gave birth at home or at
another non-medical site (e.g., public roadway, park, com-
mercial center). As Fig. 1 indicates, fewer than 60 of such
births occurred among Venezuelan and Colombian immi-
grants compared to 2,500 recorded for Ecuadorians.

The unadjusted odds of an institutional delivery by Ven-
ezuelan and Colombian immigrants was 2.0 and 1.3 times
higher than that recorded for Ecuadorians (Table 2). After
inclusion of covariates, the adjusted ORs for institutional
delivery increased to 2.7 for Venezuelans and 2.0 for Colom-
bians. As Table 2 also indicates, both the unadjusted and
adjusted ORs for having a skilled birth attendant present at
delivery were similar for both immigrant groups compared
to Ecuadorians. Nearly half (47.4%) of all women delivered
by C-section delivery. The unadjusted and adjusted ORs for
C-section delivery among Venezuelans was around 25%
higher than the Ecuadorian reference group. The unadjusted
OR for delivering by C-section among Colombian immi-
grants was 11% lower than Ecuadorians. However, the addi-
tion of parity and other model covariates increased the odds
of C-section birth by 9% compared to Ecuadorians.

Table 3 shows that infants born to the immigrant women
in the study, especially Venezuelans, had generally less
favorable birth outcomes compared to those born to the
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Ecuadorian reference group. For example, infants delivered
by Venezuelans had unadjusted ORs for extremely pre-
term, very preterm, or moderate-to-late preterm birth that
were 1.2 to 1.6 times higher than those of reference group
women. After adding model covariates, the adjusted OR for
extremely preterm birth increased only minimally while
that of the other two preterm birth categories was slightly
attenuated. Different from Venezuelan infants, those born to
Colombian immigrant women exhibited a higher odds only
for moderate-late preterm but not the other two preterm
birth categories. The inclusion of covariates in the model
minimally increased their unadjusted OR of 1.1 to 1.2 over
that of the Ecuadorian reference group infants.

Infants delivered by Venezuelan but not Colombian immi-
grants had higher adjusted odds for low birthweight, very
low birthweight, and extremely low birthweight that were
increased 1.3 to 1.7 times over that of Ecuadorian infants.
Adjustment for covariates produced only relatively minor
changes in the adjusted ORs for all three low birthweight
categories (Table 3). Finally, the infants of both immigrant
groups had unadjusted ORs for low 1-minute and 5-minute
Apgar scores that were increased by 1.3 times higher than
those of infants born to the Ecuadorian reference group.
The adjusted 1-minute and 5-minute ORs of infants born to
Venezuelan immigrants showed only a small change after
inclusion of the model covariates. The infants of Colom-
bian immigrants showed a relatively small decrease in
their adjusted OR for the 1-minute Apgar score different
from their adjusted 5-minute Apgar score OR which was
1.7 times higher compared to Ecuadorian reference group
infants.

Discussion

Ecuador is a major host country for Colombians fleeing vio-
lence and Venezuelans escaping a complex humanitarian
crisis. Migration under these conditions is associated with
significant challenges. Many experience physical hardships,
emotional stress, physical violence, food insecurity, and
other exposures and many have only limited or no access to
health care, all of which can negatively impact their health
and well-being [11-14, 27, 28]. Pregnant refuges and other
immigrants are particularly vulnerable to the effects of
migration-related stressor which can affect their access to
maternal care services and negatively affect maternal-fetal
outcomes [15-17].

To the best of knowledge, ours is the first study to exam-
ine these important issues in Venezuelan and Colombian
immigrants in Ecuador, many whom the circumstantial evi-
dence suggests are refugees [2, 3, 8, 9, 24, 25]. One of the
major findings was that although Venezuelan and Colombian



Journal of Immigrant and Minority Health

immigrants appeared have better or similar access to certain
maternal care services institutional deliveries and skilled
birth attendants compared to the Ecuadorian reference
group, they were less likely to have adequate prenatal care.
This is an important concern since adequate prenatal care is
documented as one of the most cost-effective public health
interventions for reducing the risk for adverse maternal-
perinatal outcomes [26]. Although the prenatal care finding
is consistent with the limited data reported for Venezuelan
refugees living in other Latin American host countries, i.e.,
Brazil and Colombia [18-21], we are unable to compare our
findings on those from Colombia due to a lack of published
studies.

Refugees and other immigrants in Ecuador, regardless of
their legal status or income, are eligible for free prenatal
care and other health services through the Ministry of Public
Health system [9, 29]. There are several possible reasons
why the immigrant women in the study had a lower odds
of adequate prenatal care compared to Ecuadorian nation-
als. One possibility is that some could have spent part or
most of their pregnancy in their own home country or on the
road prior to arriving in Ecuador. This could have impeded
their prenatal care access but once in Ecuador, they were
able to access labor and delivery services, primarily through
the Ministry of Public Health system. It is also possible that
some of the same barriers reported in a recent survey of Ven-
ezuelan refugees in Ecuador [9] also could have influenced
prenatal care access. The two most common frequent health
care barriers identified by Venezuelan refugees were dif-
ficulties in obtaining an appointment (40%) and excessive
distance/lack of transportation to get to the appointment site
(15%) rather than a lack of funds (11%) or legal documen-
tation issues (2%) [9]. The same survey also reported that
many refugees seemed to know their constitutional rights
to medical attention or options for accessing health care
services.

Other reports have suggested that medical appointment
access has become more complicated in recent years due to
an economic downturn in Ecuador coupled with the massive
influx of Venezuelan refugees which severely taxed the abil-
ity of the public health system to provide routine services
[30-32]. Further austerity measures adopted in the months
prior to the covid-19 epidemic and the epidemic itself are
reported to have negatively impacted health care services
including population access to maternal care in Ecuador
[33, 34]. Data from the present INEC birth registry data-
base supports this notion since the prevalence of adequate
prenatal care among the study women decreased from 2018
to 2020 with the largest declines occurring in Venezuelan
immigrants (-31%), followed by Colombian immigrants
(-17%), and Ecuadorian nationals (-15%).

Why the Venezuelan and Colombian immigrants in the
study had less adequate prenatal care but better access to an
institutional delivery than Ecuadorian nationals is unclear.
One reason might be because both immigrant groups, par-
ticularly Venezuelans, are more likely to live in urban areas
where most of the health care institutions in Ecuador are
located and where urban transportation is easier to obtain to
get to the hospital to deliver different from the situation in
rural areas. It is possible that some of the Ecuadorians liv-
ing in rural areas were unable to make it to the hospital on
time. These geographic and other potential factors should be
explored in future studies.

The higher odds for a C-section delivery identified
among the immigrant women in our study, especially Ven-
ezuelans, is worrying. Although this finding is consistent
with that reported for refugees from Venezuela who deliv-
ered in Brazil [22], it differs from another indicating that
C-section births among Venezuelan refugees was slightly
reduced compared to Colombian nationals [23].

The reasons for the excess C-section risk identified among
immigrant women in the study, Especially Venezuelans, is
uncertain. The database did not indicate as to whether these
were emergency vs. elective C-sections nor if they were
primary or repeat surgeries. The higher odds of preterm
birth, low birthweight, and low Apgar scores identified for
the infants of one or both immigrant groups suggests that
many had high-risk pregnancies which could have increased
their risk for a C-section delivery. Our analyses controlled
for factors such as parity, prenatal care adequacy, birth site,
and several other variables linked to higher C-section risk
but could not do so for any potential maternal, fetal, pla-
cental or amniotic fluid pathologies since no information on
these was included in the database. In any case, the excess
C-section deliveries identified in this study for Venezuelan
and Colombians immigrants in Ecuador is an important
issue requiring further investigation. When medically justi-
fied, a C-section delivery can effectively reduce the risk for
maternal-infant mortality and morbidity but it is, neverthe-
less, a surgical intervention associated with both short- and
longer-term health risks for both mother and infant [35].

The excess of low birthweight identified among those
of Venezuelans in our study is consistent with a study of
Venezuelan refugees living in Colombia that analyzed birth
registry data for 2016-2018 [21] and another based on the
same data source for a single year (2017) [20]. The excess
in preterm births identified for babies born to Venezuelans
in our study also is consistent with the aforementioned
20162018 Colombian birth registry study [21] but differs
from the single year study reporting a lack of association
[20]. The lower 1- and 5-minute Apgar score odds identi-
fied for infants born to Venezuelan immigrants concurs with
those reported by the single year Colombian birth registry
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study [20] but not that of the multiyear study [21]. The gen-
erally poorer birth outcomes identified for infants born to
the immigrant mothers in our study has clinical and public
health importance since those born too early or too small
are at-risk for perinatal morbidity and mortality, postnatal
growth and development perturbations, and future develop-
ment of obesity, cardiometabolic and other chronic diseases,
and premature mortality [36—39].

The limited information contained in the Ecuadorian
live birth registry database used for the analyses did not
permit the identification of proximate risk factors associ-
ated with preterm birth, low-birthweight, and low Apgar
scores. Examples include undertreated pre-existing chronic
and gestational conditions, specific stressors such as food
insecurity, undernutrition, infectious diseases, intimate part-
ner and other forms of violence that have been reported to
impact Colombian [13, 40-42] and Venezuelan refugees
living in Ecuador [9, 30-32]. Other reports indicate that
refugees and other immigrants from these two countries
often experience persistent social, economic, and political
exclusion and discrimination, a situation that is reported to
have worsened with the large recent influx of the latter into
Ecuador [4, 9, 30-32]. Other reported sources of stress for
these includes difficulties in obtaining formal paid employ-
ment, adequate housing, or schooling for children and other
challenges caused by the Covid-19 epidemic [5, 9, 12, 32].
This is important since fetal exposure to maternal stress
hormones, poor nutrition, and other environmental stressors
can adversely affect fetal growth, development, and other
fetal programming [43—45].

This study has some limitations. One is that its cross-
sectional design allows for inference but not establish-
ment of causal effects. Its findings are applicable only to
women delivering live-born singleton infants. Thus, the
prevalence of preterm birth, low birthweight, and/or low
Apgar scores could be underestimated because of poten-
tial selection bias. In addition, the birth registry database
did not contain data on stillbirth, postnatal mortality, and
maternal mortality, all of which are important indicators for
assessing maternal-infant health. The database specified the
nationality of women but for foreign nationals, it did not
specify their legal status, length of residence in Ecuador,
nor reasons for migration. However, indirect evidence from
INEC government migration statistics, and the data and
reports published by the UNHCR and other refugee-serving
organizations strongly suggests that most were either docu-
mented or undocumented refugees. Another limitation was
that we were unable to adjust for certain conceptually rel-
evant maternal, fetal, and other covariates in some models
because they were not contained in the database. However,
despite its limitations, our study contributes to the limited
data identifying disparities in maternal care and clinically
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relevant infant birth outcome indicators in Colombian
and Venezuelan refugees and immigrants living in a Latin
American host country, in this case, Ecuador.

Conclusions

Our analysis of live birth registry data identified disparities
in the prenatal care and infant outcomes of Colombian and
Venezuelan immigrants compared to Ecuadorian nation-
als. Pregnant immigrants who delivered a liveborn single-
ton infant in Ecuador during 2018-2020 had fewer average
prenatal visits and were less likely to have adequate prena-
tal care than Ecuadorian nationals although they had good
access to institutional deliveries, particularly through the
MSP public health system. Immigrant women were also
more likely than Ecuadorians to give birth by C-section,
deliver infants classified as moderate-late preterm, and had
low 1- and 5-minute Apgar scores. Moreover, Venezuelan
immigrants also delivered babies with more severe forms of
prematurity as well as low birthweight. Future cohort design
studies should be conducted to confirm our study findings.
Mixed-methods investigations would also be useful to help
better understand the specific challenges and concerns of
refugee and other immigrant women as well as to identify
the structural and other barriers that may contribute to their
poorer prenatal care and infant outcomes. In turn, this can
be used to inform public health policy and develop more
effective interventions to improve maternal-child outcomes.
* p=0.0001; ** linear association p=0.04.
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