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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Low birth weight is defined as a weight of less than 2,500
grams. It is one of the leading causes of infant morbidity and
mortality; furthermore, in the long term, it contributes to the
development of severe malnutrition, neurological disorders,
respiratory complications, and immune deficiencies, as well
as to increased costs for the national healthcare system. This
is an observational, analytical, cross-sectional study. The data
are drawn from the “Live Births 2024 administrative registry
database, managed by Ecuador’s National Institute of Statistics
and Census (INEC), covering the period from January 1 to
December 31, 2024. A majority of mothers (91.7%) identified
as mestizo, followed by indigenous (6.1%), Afro-Ecuadorian
(1.2%), and Montubio (1.0%). The lowest average birth weight
was in the Indigenous population (3063.2 g) and the highest
in the Afro-Ecuadorian population (3095.8 g). Furthermore, a
modest positive statistical association was observed between
the number of prenatal visits and birth weight (7.30 g per
additional visit), which should be interpreted with caution
given the cross-sectional design. The overall prevalence of low
birth weight was 8.7%, ranging from 8.2% among Montubio to
10.1% among Afro-Ecuadorian newborns; after adjustment for
sociodemographic covariates, indigenous ethnicity remained
associated with higher odds of low birth weight relative to the
mestizo reference group (adjusted OR 1.13), and Montubio
ethnicity was associated with a significant reduction in mean
birth weight only after accounting for geographic region.
These findings highlight the importance of analyzing the
various risk factors associated with low birth weight, including
sociodemographic characteristics and prenatal care.

Key words. Birth weight, low birth weight, prenatal care,
ethnic groups, Ecuador, health equity.

Introduction.

The World Health Organization (WHO) defines low birth
weight (LBW) as a birth weight of less than 2,500 grams,
regardless of gestational age or cause [1]. LBW is a predictor
of infant mortality; furthermore, it contributes to the long-term
development of severe malnutrition, neurological disorders,
respiratory complications, and immune deficiencies, as well as
to increased costs for the national healthcare system, since the
newborn must remain hospitalized for a longer period under
specialized care [2].

Currently, low birth weight is considered a general indicator
of health. The epidemiology of low birth weight is one of the
healthcare challenges faced by healthcare professionals, due to
the growing and disproportionate number of newborns with this
condition at birth worldwide [1].

There are regional variations in the prevalence of LBW: South
Asia has a rate of 28%, sub-Saharan Africa 13%, and Latin
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America 9%. In recent decades, LBW has shown a downward
trend, with a prevalence of 19% in developing countries and
5%-7% in developed countries. In 2019, the LBW rate in the
Americas region was 8.1 overall, while in Latin America it was
8.0 [3].

In Ecuador, according to data from the National Institute of
Statistics and Censuses (INEC), 9.4% of live births in 2023
were classified as low-birth-weight. In the Sierra Region, 9,977
live births were recorded with low birth weight, representing
10.9%; in the Coastal Region, 11,336 live births were recorded
with low birth weight, representing 8.8% [4].

International human rights law includes fundamental
obligations on the part of States to ensure that women and
adolescent girls survive pregnancy and childbirth as part of
their right to health and sexual and reproductive rights and can
live a life of dignity. The World Health Organization (WHO)
envisions a world where “every pregnant woman and every
newborn receives quality care during pregnancy, childbirth, and
the postnatal period [5]”.

Prenatal care (PNC) is defined as the care provided by qualified
health professionals to pregnant women and adolescents to ensure
the best possible health outcomes for both the mother and the
baby during pregnancy. The components of PNC include: risk
identification; prevention and treatment of pregnancy-related or
concurrent conditions; and health education and promotion [6].

In this regard, PNC is based on a series of medical interventions
carried out through interviews or home visits scheduled with
the primary-care health unit, aimed at safeguarding maternal
and fetal well-being and ensuring adequate preparation for
childbirth to reduce pregnancy-related risks [7].

Its importance during pregnancy is well documented in
current research. Based on this, the WHO recommends at least
8 prenatal visits, which should begin before the 12th week of
pregnancy. However, the Ministry of Public Health considers
five visits to be optimal. Therefore, these figures vary from
country to country depending on the needs or resources of the
health system [8].

Ethnic self-identification in Ecuador includes groups such
as mestizos, indigenous peoples, Afro-Ecuadorians, and
Montubios. This ethnic diversity in Ecuador influences access
to health care services and perceptions of their quality. These
differences may be linked to social, cultural, and economic
inequalities that shape the use of health services and the
experience of care within the health system [9].

Access to health care and health status have a direct impact
on the relationship between indigenous ethnicity and poverty in
Latin America. To put it more simply, indigenous peoples in the
region have inadequate and limited access to health care and, on
average, are in poorer health than other population groups [10].
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The health inequities faced by people of African descent occur
within a context of institutional discrimination and racism, often
exacerbated by gender inequalities. These inequities manifest
from the earliest years of life, and cumulative health risks
increase with age, leading to significant differences in mortality
rates and life expectancy. Consequently, various factors
linked to discrimination and stigmatization, along with gender
inequalities and social and economic disadvantages, account for
the poor health outcomes of people of African descent [11].

In general, in the area of health care, there is evidence of unequal
treatment of patients from indigenous and Afro-Ecuadorian
communities. This is evident in the limited investment in public
health, in policies shaped by colonial frameworks that aim to
change behaviors perceived as barriers to effective healthcare,
in the lack of intercultural dialogue, and, finally, in the poor
quality of care received by those who seek services [12].

Health care and its relationship to discrimination, unequal
access, and poor service conditions for specific population
groups based on their ethnic and racial characteristics reveal
a collective failure to ensure adequate health care for people
because of their skin color, culture, or ethnic origin, a
phenomenon known as institutional racism. This form of racism
is not related to any moral characteristic of individuals, but
rather permeates institutions, where discriminatory practices,
codes, and mechanisms are produced that affect people
differently based on their level of power in society. Ultimately,
this affects the quality and effectiveness of health services and
the guarantees of equitable access [12].

The objective of this study is to determine the association
between the number of prenatal care visits and birth weight,
comparing ethnic groups and using the mestizo population as
the reference group.

Methods.

This is an observational, analytical, cross-sectional study.
The data are drawn from the “Live Births 2024” administrative
registry database, managed by Ecuador's National Institute of
Statistics and Census (INEC), covering the period from January
1 to December 31, 2024.

The study population comprised 217,986 live-birth records
registered during the study period. Exclusions were applied
sequentially as follows: 8,359 records corresponding to multiple
pregnancies or unknown plurality; 1,534 records with missing
birth weight or birth weight below 500 g or above 6,000 g; 354
records with missing gestational age or gestational age below
22 or above 42 weeks; and 5,362 records with missing data on
one or more adjustment covariates (maternal age, educational
level, or area of residence) or with an ethnic self-identification
outside the four categories examined (mestizo, indigenous,
Afro-Ecuadorian, or Montubio). After applying these criteria,
202,377 live-born infants (92.8% of the initial cohort) were
retained for analysis.

The dependent variable was defined as birth weight, analyzed
as a continuous variable expressed in grams and, secondarily, as
the binary outcome low birth weight (<2,500 g). The primary
independent variable was exposure to the health care system,
measured by the total number of prenatal visits. The covariates
included in the adjustment models were maternal self-identified
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ethnicity, maternal age in full years, highest level of education
attained, area of residence, gestational age in weeks at delivery,
infant sex, parity (number of previous deliveries), and geographic
region of maternal residence (Costa, Sierra, Amazonia, or
Insular/Other, derived from province of residence). Covariates
were selected based on their recognized association with
birth weight in the perinatal epidemiology literature and their
availability in the INEC administrative registry.

The descriptive analysis characterized the sample using
means and standard deviations for continuous variables with
a parametric distribution, medians and interquartile ranges for
non-parametric continuous variables, and absolute frequencies
and proportions for categorical variables.

Bivariate analysis assessed differences between ethnic groups
using analysis of variance (ANOVA), the Kruskal-Wallis
test, and the chi-square test, in accordance with each test's
assumptions. To estimate effects, multiple linear regression
models were constructed to estimate the B coefficients of birth
weight as a function of the number of prenatal checkups and
ethnicity, while simultaneously adjusting for sociodemographic
covariates. Statistical interaction terms were incorporated into
the multivariate model to determine whether the categorical
variable of ethnicity modifies the magnitude of the effect of
prenatal care on the dependent variable.

Additionally, the prevalence of low birth weight (<2,500 g)
was estimated by ethnic group and compared using the chi-
square test, and a multivariable logistic regression model was
fitted with low birth weight as the binary outcome, including
the same covariates used in the linear regression models;
results are reported as adjusted odds ratios (aOR) with 95%
confidence intervals. Before interpretation, model assumptions
were evaluated, including linearity of the association between
continuous covariates and birth weight, homoscedasticity
and approximate normality of residuals, and the absence of
problematic multicollinearity among covariates (variance
inflation factor, VIF); geographic region of maternal residence
was included as a fixed-effect covariate to account for broad
regional variation, although the registry did not identify the
specific health facility or canton of care, which precluded
formal cluster-robust variance estimation at that level and is
acknowledged as a limitation. The joint statistical significance
of the three ethnicity X prenatal-visit interaction terms were
additionally assessed using a Wald test. The level of statistical
significance was set at p < 0.05 for all two-tailed tests.

The data were analyzed using STATA version 15.

Results.

Table 1 presents the sociodemographic characteristics and
perinatal outcomes of a sample comprising 202,377 live-birth
records. The majority of mothers (91.7%) identified as mestizo,
followed by indigenous (6.1%), Afro-Ecuadorian (1.2%), and
Montubio (1.0%). Statistical analysis confirmed differences in
mean birth weight among ethnic groups (ANOVA, p < 0.001).
The lowest average birth weight was recorded in the indigenous
population (3063.2 g) and the highest in the Afro-Ecuadorian
population (3095.8 g). The median number of prenatal visits
was 6 in all groups; the Kruskal-Wallis test revealed differences
in the distribution of this variable (p < 0.001), as evidenced by
the interquartile ranges.



A higher proportion of rural residence was found in the
indigenous stratum (51.2%) than in the overall sample average
(23.9%; p < 0.001). The proportion of male newborns did not
differ across ethnic groups (51.3% overall; p = 0.261). Parity
(median 2 prior deliveries in all groups) differed modestly
across groups (p < 0.001). Geographic distribution by natural
region differed markedly by ethnicity (p <0.001): the Montubio
population was heavily concentrated in the Costa region
(91.5%), while the indigenous population was distributed mainly
between the Sierra (51.1%) and Amazonia (43.8%) regions,
in contrast to the overall sample, which was predominantly
located in the Costa (57.5%) and Sierra (35.5%) regions. The
overall prevalence of low birth weight (<2,500 g) was 8.7%,
ranging from 8.2% in the Montubio group to 10.1% in the Afro-
Ecuadorian group, without statistically significant differences
across ethnic groups (¥*> p =0.071).

The multiple linear regression model detailed in Table 2 was
estimated to identify the determinants of birth weight, adjusting
for maternal age, educational level, area of residence, gestational
age, infant sex, parity, and geographic region. The data indicate
a positive association between attendance at prenatal checkups
and birth weight; an increase of 7.30 g was estimated for each

additional prenatal visit (95% CI: 6.57 to 8.03; p < 0.001).
The variable for self-identified ethnicity showed differential
effects relative to the mestizo reference group. Belonging to
the indigenous group was associated with a reduction of 31.40
g in newborn weight (95% CI: -39.36 to -23.44; p < 0.001),
and belonging to the Montubio group was associated with a
reduction of 28.24 g (95% CI: -45.20 to -11.29; p = 0.001),
after adjustment for other factors. This Montubio disparity
was not evident in unadjusted comparisons and emerged only
after accounting for geographic region, since the Montubio
population is heavily concentrated in the Costa region (91.5%,
versus 57.5% in the overall sample); this illustrates how
regional confounding can mask genuine ethnic disparities when
the geographic distribution of a group differs markedly from
the reference population. The estimate obtained for the Afro-
Ecuadorian population (-3.13 g; 95% CI: -18.77 to 12.52; p =
0.695) did not reach statistical significance.

Table 3 presents the analysis of the interaction between ethnic
category and the number of prenatal visits to assess changes in
the effect of healthcare on birth weight. In the Mestizo reference
population, the effect of prenatal visits was associated with an
increase of 7.19 g per visit (p < 0.001). The interaction terms

Table 1. Sociodemographic characteristics and perinatal outcomes of the sample by self-reported ethnicity.

Characteristic Total Mestizo
(n=202,377) (n=185,517)

Birth weight (g)

Moan (SDg) & 3082.0 (488.6)  3083.0 (489.5)

Number of ANC visits Median (IQR) 6 (5 - 8) 6(5-9)

Maternal age Mean (SD) 26.7 (6.6) 26.8 (6.6)

Rural residence 23.9% 22.0%

Male sex, n (%) 51.3% 51.3%

Parity, Median (IQR) 2(1-3) 2(1-3)

Low birth weight (<2,500 g), n (%) 8.7% 8.7%

Indigenous Afro-Ecuadorian 'Montubio _value
(n=12,315) (n=2,451) (n=2,094) P
3063.2 (464.9) 3095.8 (544.8) 3085.5 (478.8) <0.001
6(4-38) 6(5-8) 6(5-28) <0.001
25.9(7.3) 26.9 (6.6) 25.5(6.5) <0.001
51.2% 26.3% 26.5% <0.001
50.6% 52.5% 52.0% 0.261
2(1-3) 2(1-3) 2(1-3) <0.001
8.9% 10.1% 8.2% 0.071

Table 2. Determinants of birth weight: multiple linear regression model to assess the effects of prenatal care and ethnicity.

Predictor Variable Adjusted P coefficient for birth weight (g) 95%Cl p-value
Number of ANC visits (Global) +7.30 (6.57; 8.03) <0.001
Ethnicity (Ref: Mestizo)

Indigenous -31.40 (-39.36; -23.44) <0.001
Afro-Ecuadorian -3.13 (-18.77; 12.52) 0.695
Montubio -28.24 (-45.20; -11.29) 0.001

Table 3. Analysis of the interaction between ethnicity and the number of prenatal care visits on birth weight variability.

Predictor Variable Adjusted B Coefficient (g) 95% CI p-value
ANC visits (effect in the reference group: Mestizo) +7.19 (6.43; 7.95) <0.001
Interaction Terms (Ethnicity x ANC Visits)

Interaction: Indigenous x ANC Visits +1.14 (-1.61; 3.90) 0.415
Interaction: Afro-Ecuadorian X ANC Visits +4.98 (-1.41; 11.37) 0.127
Interaction: Montubio X ANC Visits -3.06 (-9.97; 3.86) 0.386
Table 4. Adjusted logistic regression model for low birth weight (<2,500 g).

Predictor Variable Adjusted OR for low birth weight 95%CI p-value
Number of ANC visits 0.95 (0.94; 0.96) <0.001
Ethnicity (Ref: Mestizo)

Indigenous 1.13 (1.03; 1.23) 0.007
Afro-Ecuadorian 1.15 (0.98; 1.37) 0.095
Montubio 1.18 (0.99; 1.42) 0.068
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included in the model were not statistically significant for the
Indigenous group (+1.14 g; p = 0.415), the Afro-Ecuadorian
group (+4.98 g; p = 0.127), or the Montubio group (-3.06 g;
p = 0.386). The statistical evidence suggests that the weight
gain associated with each prenatal visit does not differ across
the various ethnic categories evaluated, indicating that the
ethnic disparities reported in the main model operate as baseline
structural differences rather than differences in responsiveness
to prenatal care. The joint significance of the three interaction
terms was additionally evaluated using a Wald test, confirming
the absence of significant effect modification by ethnicity as a
group (F(3, 202,356) = 1.25; p = 0.290).

As detailed in Table 1, the overall prevalence of low birth
weight was 8.7%, without statistically significant differences
across ethnic groups in the unadjusted comparison (y*> p =
0.071). However, in the adjusted logistic regression model
(Table 4), indigenous ethnicity was associated with higher odds
of low birth weight relative to the mestizo reference group
(aOR 1.13; 95% CI 1.03 to 1.23; p=0.007), while the estimates
for the Afro-Ecuadorian (aOR 1.15; 95% CI 0.98 to 1.37; p
= 0.095) and Montubio (aOR 1.18; 95% CI 0.99 to 1.42; p =
0.068) groups did not reach conventional statistical significance,
although both showed a similar direction of association. Each
additional prenatal visit was associated with lower odds of
low birth weight (aOR 0.95; 95% CI 0.94 to 0.96; p < 0.001),
a pattern consistent with the continuous birth-weight models
but subject to the same caveats regarding reverse causality and
confounding by indication discussed below.

Discussion.

Racial/ethnic disparities in child health are common in several
South American countries, according to Rios et al. [13]; one
such disparity is birth weight: newborns of mothers who self-
identified as indigenous had the lowest average birth weight;
According to the study conducted by Garcia et al. [14], this issue
is linked to factors such as poverty and limited access to medical
care, with common causes including maternal malnutrition
and maternal age at the extremes of childbearing age, as well
as environmental factors, geographic location, and access to
medical care in indigenous communities.

In contrast, newborns of African descent had the highest
average birth weight of all the groups. This finding is consistent
with the studies by Matos et al. [15] and Weigel et al. [16],
which indicate that Afro-Ecuadorian infants were heavier and
taller than mestizo or Amerindian children, regardless of sex,
and exhibited better growth trajectories in height and weight-
for-age during the first five years of life.

While genetic or population characteristics could explain
differences in average birth weights, it is also important to
analyze the social determinants of these differences. In this
context, the results of the present study reinforce the association
between maternal age and birth weight and reveal significant
differences across age groups. The maternal age associated with
the highest fetal weight is observed in the 25-29 age range,
while younger mothers, especially those under 19 and over 35,
are associated with lower fetal weight and a higher incidence of
adverse outcomes [17]. This trend is consistent with the study
by Devaguru A. [18] et al., which observed a higher percentage
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of low birth weight in mothers under 19 and over 35 years of
age. This is because advanced maternal age is associated with
reduced fetal growth potential due to the biological aging
of maternal tissues and systems, or the cumulative effects of
underlying comorbidities [19].

Similarly, another social determinant associated with low birth
weight is the mother’s geographic origin. According to Jauregui
et al. [20], mothers from rural areas had a higher proportion of
low-birth-weight newborns, with 96% of the cases analyzed in
the study involving mothers from rural areas. This situation could
be explained by factors such as poverty, increased susceptibility
to infections, a nutrient-deficient diet, and the continuation of
physically demanding activities during pregnancy.

Similarly, Bekela et al. [21] note that rural women were
more likely to have low-birth-weight babies than their urban
counterparts. Poor access to health facilities and limited use
of maternal health services in rural areas may increase the
likelihood of babies being born with low birth weight. This
finding is critically consistent with our results, which showed
that rural residence among the indigenous population reaches
an alarming 51.2%, more than double the overall sample
average (23.9%), and constitutes a structural determinant that
exacerbates the weight disadvantage observed in this ethnic
group.

Institutional discrimination and racism in health care systems
remain key determinants of the quality of maternal care.
According to Rios et al. [13], women of African descent and
Indigenous women face discrimination from healthcare staff,
which limits their access to health services. This highlights that,
although birth weight indicators are positive for newborns of
African descent, the quality of care and equity in access remain
critical challenges for this demographic group.

The high prevalence of rural residence among the indigenous
population, compared to the general average, not only poses
a socioeconomic risk but also constitutes the main physical
barrier to timely health care. It is in this context of isolation that
prenatal care (PNC) plays a critical role, as it is one of the most
cost-effective interventions for reducing neonatal mortality
and morbidity. In developing countries, where access to care,
women’s empowerment, and decision-making power are low,
ANC services are vital [22].

Prenatal care is one of the preventive maternal and child health
interventions that can be provided at the lowest possible cost.
Neonatal mortality and low birth weight can be reduced by
following guidelines for initiating prenatal care during the first
trimester of pregnancy [23].

In our study, the data indicate a positive association between
attendance at prenatal checkups and birth weight, with an
estimated increase of 7.30 g for each additional prenatal visit,
which is consistent in direction with a study by Sautam et al. [24]
indicating that each additional prenatal care visit is associated
with a 22-gram increase in birth weight and a 1.2 percentage
point reduction in the probability of low birth weight.

Although statistically significant, the estimated magnitude
of this association is modest in absolute terms: 7.30 g per
visit represents approximately 0.24% of the mean birth
weight observed in this cohort (3,082.0 g) and corresponds
to an effect size of roughly 0.015 standard deviations. Even



comparing women at the first and third quartiles of prenatal-
visit attendance (5 versus 8 visits), the model-implied difference
is approximately 22 g, a magnitude with limited relevance at the
individual clinical level, even though it may carry public health
significance when considered at the population level.

A methodologically noteworthy finding was that the birth-
weightdisadvantage associated with Montubio self-identification
became statistically significant only after adjustment for
geographic region, whereas it was not significant in a model
without regional adjustment. This pattern is explained by the
strong geographic concentration of the Montubio population in
the Costa region (91.5% of Montubio mothers, versus 57.5% in
the overall sample); because the Costa region is independently
associated with higher birth weight in this cohort, failing to
account for regional distribution masked the Montubio disparity
in earlier, more parsimonious models. This finding illustrates
the confounding-by-omission risk that can arise when relevant
geographic covariates are excluded from adjustment models,
and underscores the value of including geographic region as
a covariate whenever ethnic groups are unevenly distributed
across a country’s territory.

On the other hand, the number of prenatal visits is important in
preventing low birth weight; thus, the study by Caira et al. [25]
found that six or more postpartum care visits were associated
with better birth weight outcomes. The WHO recommends
eight prenatal visits to reduce perinatal mortality and improve
women’s experience with healthcare [26]. In this study, a
threshold of six or more was used, as Ecuadorian technical
standards guarantee these favorable maternal outcomes with
five prenatal visits in the Ecuadorian population [27].

Furthermore, it is important to note that ethnicity plays a very
significant role in prenatal care because, as Vilorio et al. [28]
point out, rural women in Latin America face greater barriers
related to geographical distance and a lack of health services.

Ecuador is no different from other Latin American countries;
according to research by Viscarra et al. [29], women in rural and
indigenous communities face challenges in accessing prenatal
care. Some of these barriers include a lack of transportation, the
high cost of medical services, and a lack of cultural sensitivity
among health care professionals toward these communities.

Research conducted both in Ecuador and in other parts of the
world shows that deeply rooted cultural norms and the traditional
beliefs of indigenous communities are key determinants of
access to prenatal care [30]. These determinants are similar
to those identified by Uldbjerg et al. [31], who also noted that
a lack of support from partners contributes to women’s non-
attendance at prenatal services.

Study Limitations.

Among the limitations of this study, the lack of data on
the gestational week of the first prenatal visit precluded
construction of a validated care-adequacy index, so the number
of visits was used as a proxy for prenatal care utilization rather
than adequacy; the cross-sectional design further limits causal
interpretation of the association between visit frequency and
birth weight, which may partly reflect reverse causality and
confounding by indication rather than a true protective effect.
Unmeasured maternal comorbidities, pregnancy complications,
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detailed socioeconomic status, and smoking represent potential
residual confounding, and the complete-case analytic approach
may have introduced selection bias if missingness was not
random across sociodemographic groups; finally, the absence
of health-facility or canton identifiers precluded cluster-robust
variance estimation, despite the inclusion of geographic region
as a covariate.

Conclusion.

An analysis of sociodemographic determinants in Ecuador
reveals that ethnic disparities in birth weight are primarily due
to underlying structural and social inequalities, rather than
differences in the clinical quality of the health care services
received. Although self-identification as indigenous or Montubia
was associated with a significant reduction in birth weight after
adjusting for the covariates included in this study, the number
of prenatal care visits showed only a modest positive statistical
association with birth weight across all ethnic groups, with no
significant modification of the effect by ethnic origin.

Because the median number of prenatal visits was similar
across ethnic groups, the disparities observed appear to
operate largely independently of visit frequency. Therefore,
to mitigate low birth weight and its associated risk of adverse
neonatal outcomes, public health policies must move beyond
an exclusive focus on health-service coverage and implement
multisectoral interventions that directly address rurality, poverty,
and intercultural barriers that perpetuate structural disadvantage
from the earliest stages of gestation.
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