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Background: Adolescent pregnancy is a public health concern worldwide, particularly in
low-income settings. Adolescent mothers face higher risks during pregnancy and delivery
compared to adult mothers and yet, may also experience worse quality of obstetrical care.
This study evaluates adherence to meeting Brazilian recommendations for prenatal care by
comparing first-time adolescent versus adult mothers in a rural, low-income setting.
Methods: Using data from the Adolescence and Motherhood Research (AMOR) project, we
evaluated adherence to national recommendations as documented in the prenatal cards of 39
adolescents (13—18 years) and 37 adults (23-28 years) from a low-income area in northeast
Brazil. Recommendations included >6 prenatal consultations, gestational age <12 weeks at the
first visit, participation in 3 educational activities, 2 serology for syphilis (VDRL) and HIV, 1
Toxoplasmosis serology, 2 urine tests, 2 blood glucose and 2 hemoglobin/hematocrit (Hb/Ht)
exams. Chi-square tests were used to compare the proportions of adolescents and adults with a
record of these procedures in the prenatal cards.

Results: Compared to adult women, the adolescent group had lower attainment of almost all
recommended components of prenatal care compared to the adult group, with statistically
significant differences for 2 blood glucose tests (46.2% vs 78.4%; p=0.004), 2 VDRL tests
(30.8% vs 54.1%; p=0.040), 2 Hb/Ht exams (35.9% vs 83.8%; p<0.001), and at least 6
consultations (84.6% vs 100%; p=0.013).

Conclusion: Despite greater health risks of adolescent fertility, the prenatal cards of
adolescent mothers presented a poorer record of adherence to recommendations for adequate
prenatal care compared to adult mothers from a low-income setting of Brazil. Health policies
for both health professionals and the target population are needed to ensure adequacy of
prenatal care and appropriate risk reduction for this vulnerable population.

Keywords: prenatal care, delivery of health care, health records, personal, pregnancy in
adolescence

Plain Language Summary

Adolescent pregnancy is a public health concern worldwide, particularly in low-income
settings. Adolescent mothers face higher risks during pregnancy and delivery compared to
adult mothers and yet, may also experience worse quality of obstetrical care. This study
evaluates adherence to Brazilian recommendations for adequate prenatal care by comparing
first-time adolescent versus adult mothers in a rural low-income setting. Using data from the

Adolescence and Motherhood Research (AMOR) project, we evaluated adherence to national
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recommendations as documented in the prenatal cards of 39
adolescents (13—18 years) and 37 adults (23-28 years) from a
low-income area in northeast Brazil. Compared to adult women,
the adolescent group had lower compliance of almost all recom-
mended components of prenatal care as recorded in the prenatal
cards. The differences were more pronounced in the screening
tests for diabetes, syphilis, and anemia. Thus, we found that,
despite greater health risks related to adolescent fertility, the
prenatal cards of adolescent mothers presented a poorer record
of adherence to recommendations for adequate prenatal care
compared to adult mothers from a low-income setting of Brazil.
Health policies for both health professionals and the target popu-
lation are needed to ensure adequacy of prenatal care and appro-
priate risk reduction for this vulnerable population.

Background

Adolescent fertility is a global concern, but of particular
interest in low-income settings due to higher pregnancy
rates among youth in these settings compared to better-off
ones.'? In Brazil, even though adolescent fertility has
declined overall since 2000, there are marked regional
differences across the country with certain poorer regions
experiencing recent increases in adolescent fertility
rates.>

The incidence of conditions such as eclampsia, puerp-
eral endometritis, and systemic infections are higher
among pregnant adolescents compared to pregnant adults.’
Preterm birth, stillbirths and newborn deaths are also more
frequent among adolescents.®’ Prenatal care is an impor-
tant strategy to reduce infant morbidity and mortality and
to promote positive health behaviors of pregnant women,
including birth preparedness.® Quality prenatal care may
assist in the early identification and treatment of dangerous
health conditions as well as mitigate certain obstetrical
risks related to early childbearing.

The quality of prenatal care may not be the same for
adolescents compared to adults. Results of studies compar-
ing the prenatal care of adolescent versus adult mothers
report poorer care for adolescents.”'” This may reflect a
need for health policies targeting young populations, as
well as the impact of cultural factors, such as stigma and
discrimination against adolescent mothers, on the prenatal
assistance. To our knowledge, there is very limited
research on this topic in Brazil, especially in the poorer
and more rural areas where adolescent fertility is frequent.

In 2011, the Brazilian Ministry of Health implemented
a strategy, called Rede Cegonha, which aims to improve
the quality of prenatal care for all pregnant women in the

country.'' This strategy aligns with international standards
for maternal and child health and was part of national
actions seeking to meet two of the Millennium
Development Goals established by the United Nations in
2000: #4 reduce child mortality and #5 improve maternal
health.'? Health professionals are expected to follow all
procedures in Rede Cegonha and record these in a preg-
nant woman’s national prenatal card (Caderneta da
Gestante). Not doing so would represent a deviation from
standard accepted practice in Brazil.

The national prenatal card is a standardized instrument
established in 2014 and updated in subsequent years. It
serves as a source of rapid consultation for health-care
professionals and ensures continuity of care for the patient.
The record of the health-care procedures documented in
the prenatal cards, as well the quality of the records,
reflects the patient’s quality of care and serves as a para-
meter to guide future clinical decisions."® Evaluation of
prenatal records and how consistently recorded practice
adheres to national recommendations may also serve to
identify weaknesses and strengths in the health-care deliv-
ery system and inform health policies aiming to improve
maternal and child health.

Thus, using pilot data collected as part of the
Adolescence and Motherhood Research (AMOR) project,
this study compares the adequacy of prenatal care for first-
time adolescent and adult mothers from a rural, low-
income population in northeast Brazil. It uses data
recorded in national prenatal cards and compares these
records with each of the national recommendations for

adequate prenatal care (Rede Cegonha strategy).

Methods

This is a cross-sectional analysis of data from the prospec-
tive longitudinal AMOR pilot project, which aimed to
establish a research platform to examine the pathways
linking adolescent childbearing to adverse health conse-
quences later in life. The AMOR pilot was designed to
assess the feasibility of a study that could be used to test
the hypothesis that adolescent pregnancy increases the risk
of Non-Communicable Diseases over the long term.'* This
study was performed in the Trairi region of the Rio Grande
do Norte state from July 2017 to January 2019. The
AMOR project consisted of three waves of data collection:
baseline within the first 16 weeks of pregnancy, first fol-
low-up during the third trimester, and final follow-up
between 4 and 6 weeks postpartum. Because the AMOR
pilot collected data on both adolescent and adult women
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pregnant for the first time in a high-fertility, rural region of
Brazil, it provided a unique opportunity to explore the
research objective presented in this study. For this study,
we used data from the third wave of data collection, when
information about prenatal care across the pregnancy was
expected to be fully recorded.

Study Sample
The baseline sample size for AMOR was established at
100 participants because this number provided sufficient
power to assess most epidemiological instruments and
biomarker concentrations of interest to the pilot study.
The current study uses the unique data collected from
AMOR, but sample size estimates were not calculated
for this specific study, a limitation we cover in the
discussion.

Fifty first-time pregnant adolescents (13—18 years) and
50 adults (23-28 years) from five cities of the Trairi region
(Santa Cruz, Lajes Pintadas, Tangara, Campo Redondo and
Sdo Bento do Trairi) comprised the baseline study sample.
The age range for the adolescent group was defined as a
minimum of 13 years old because the median age of
menarche in Brazil is of 12.1 years,'® and thus very few
girls are capable of pregnancy before 13 years. The max-
imum age cap at 18 years was defined because childbirth-
related risks decline dramatically at and after that age,'®
which suggests that a woman’s body after that age has
become sufficiently mature for childbirth. It also represents
the age of majority in Brazil. The age group of 23-28 for the
adults was selected based on evidence suggesting this age
group is at lowest childbirth-associated risk of chronic dis-
ease, which was an endpoint of interest in AMOR.'”""*

Participants were recruited from the primary health-care
units of the participant cities between July 2017 and May
2018. Primary care is universally funded by the Brazilian
government and there is almost complete coverage of pre-
natal care in the region.’®*' Participants with up to 16 weeks
of pregnancy were included and followed across their preg-
nancies. Chronic conditions diagnosed before pregnancy, and
prolonged use of medications such as antidepressants and
anxiolytics were considered as exclusion criteria since the
AMOR study examined cardiometabolic biomarker concen-
trations across time (n=1). For the present analysis, we
excluded participants whose prenatal cards were not pro-
vided during the postpartum evaluation. From the 100 parti-
cipants evaluated at the baseline, 9 (5 adults and 4
adolescents) were excluded from the present analysis for
having had a miscarriage, 4 (1 adult and 3 adolescents) for

having withdrawn consent, and 1 (adolescent) for having not
been located for follow-up evaluations. Another 10 partici-
pants were excluded for not having provided the prenatal
card during data collection (3 adults and 2 adolescents) or
they provided a version of the card that is used only in private
health-care centers (4 adults and 1 adolescent), which do not
have all necessary information to evaluate the adherence to
national recommendations for prenatal care. This led to a
final sample of 76 participants (39 adolescents and 37 adults).

Study Procedures

Interviewers were trained on conducting epidemiological
research with vulnerable populations, as part of an inter-
national capacity strengthening project.”? Data were col-
lected in the public health-care units of the towns included
in the study or in the university research center located in
the municipality of Santa Cruz.

We collected the following participant demographic
information: age, marital status (single/dating or married/
stable union), education (years of study), family income
sufficiency (very good, suitable, not very good/not at all),
and ethnicity (white, brown or black). We also asked if the
pregnancy was planned with the following response
options: totally planned, somewhat planned or not at all.

The participants’ prenatal cards were recorded by
photographing all pages using a tablet device (Samsung,
Galaxy model A 10.1), which was protected by a password
known only by the interviewers and research coordinator.
The images were later analyzed to evaluate the adequacy
of the prenatal care provided (as described below).

We evaluated whether the following set of tests and
exams, as recommended by Rede Cegonha, were adhered
to or not: ABO/Rh blood test, Toxoplasmosis serology
(IgM), HBsAg examination, hemoglobin electrophoresis,
obstetric ultrasonography, cervico-vaginal cytopathology,
two urine tests, two fasting glycaemia, two serologic tests
for syphilis (VDRL), two hemoglobin/hematocrit (Hb/Ht)
exams, and two HIV tests. We also evaluated the record of
participation in at least three educational activities during
pregnancy, which refers to group meetings led by health
professionals aiming to discuss important health-related
subjects on pregnancy and childbirth.

Additionally, we analyzed the signal indicators for
adequate prenatal care according to national recommenda-
tions: a minimum of six prenatal visits, early admission to
health services (before the 12th week of pregnancy), and
adhering to the timeline for when certain exams and tests
must be performed. The recommendations establish that
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the Hb/Ht exam, fasting glycaemia, VDRL, and HIV tests
must be performed once up to the 20th week of pregnancy
and repeated between the 28th and 36th weeks; an ordin-
ary urine test must be performed up to the 20th week; and
a urine culture exam between the 28th and 36th weeks.

Statistical Analysis

Data were analyzed using SPSS software, version 20.0. First,
we described the socioeconomic characteristics of the two
groups of women (adolescent versus adult) and compared
them using Chi-square and Mann—Whitney tests. Next, we
calculated levels of adherence to the national recommenda-
tions based on percentage attainment and compared the
groups with a Chi-square test. With this, we compared both
groups in relation to the adherence to each recommendation.
We calculated 95% CI and p<0.05 for each analysis.

Results

Table 1 presents the sample characteristics. There were
limited differences in sociodemographic characteristics
between the groups. Education was statistically different
between groups, as would be expected given the age differ-
ences between the groups. Importantly, the two groups did
not differ significantly in terms of pregnancy planning.

Table 2 presents the proportion of first-time pregnant
adolescents and adults whose prenatal cards documented
receiving the tests and exams as recommended by Rede
Cegonha. When comparing both groups, of the 25 items
analyzed, the adolescent group presented a lower propor-
tion of compliance on 18, with significantly different
results for: 2 fasting glycaemia tests (p=0.01), fasting
glycaemia between 28th and 36th weeks of pregnancy
(p=0.04), 2 VDRL exams (p= 0.04), 2 Hb/Ht tests
(p<0.01), Hb/Ht between 28th and 36th weeks of preg-
nancy (p<0.01) and “at least 6 consultations” (p=0.01).

Only 5 recommendations presented high compliance
rates for the total sample (around 90%): first prenatal con-
sultation up to 12 weeks of pregnancy, at least 6 prenatal
consultations, | ABO/Rh exam, fasting glycaemia and Hb/Ht
up to the 20th week of pregnancy. The recommendations for
attending at least three educational activities, one hemoglo-
bin electrophoresis and one cervico-vaginal cytopathology
presented very low compliance rates, being recorded in only
one or none of the prenatal cards.

Discussion
This paper highlights that compliance with the Rede
Cegonha strategy prenatal recommendations are, in general,

Table | Sample Characteristics of First-Time Pregnant Adolescent and Adult Women (N=76)

Characteristics Adolescents (13-18 y) Adults (23-28 y) Total N=76 p-value
N=39 N=37
N (%) or Median (IQR)
Marital status
Married/in union 28 (71.8%) 33 (89.2%) 61 (80.3%) 0.06*
Single Il (28.2%) 4 (10.8%) 15 (19.7%)
Years of schooling 9.00 (3.00) 11.00 (3.00) 11.00 (3.00) <0.01°
Income sufficiency
Very good 6 (15.4%) 7 (19.4%) 13 (17.3%) 0.87%
Suitable 23 (59%) 21 (58.3%) 44 (58.7%)
Not very good/not at all 10 (25.6%) 8 (22.2%) 18 (24.0%)
Race/ethnicity
Black | (2.6%) 4 (11.1%) 5 (6.7%) 0.15*
Brown 29 (74.4%) 20 (55.6%) 49 (65.3%)
White 9 (23.1%) 12 (33.3%) 21 (28.0%)
Pregnancy planning
Planned 16 (41%) 18 (48.6%) 34 (44.7%) 0.80*
Somewhat planned 6 (15.4%) 5 (13.5%) 11 (14.5%)
Not at all planned 17 (43.6%) 14 (37.8%) 31 (40.8%)

Notes: *p-value for Chi-square test. ®p-value for Mann—Whitney test.
Abbreviation: IQR, Interquartile range.
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Table 2 Proportion of Participants Whose Prenatal Cards Recorded the Indicators of Rede Cegonha for Adequate Care (N=76)

Strategic Indicators Adolescents (13-18y) Adults (23-28y) Total p-
N=39 N=37 N=76 value®
N (%)

Prenatal consultation

First prenatal consultation up to 12 weeks of pregnancy 33 (84.6%) 34 (91.9%) 67 (88.2%) | 033

At least 6 prenatal consultations 33 (84.6%) 37 (100%) 70 (92.1%) | 0.0l

Participation in 3 educational activities* 0 (0.0%) 1 (2.9%) I (1.5%) 1.00

Laboratory tests

I ABO/Rh exam 37 (94.9%) 37 (100%) 74 (97.4%) | 0.16

2 fasting glycaemia 18 (46.2%) 29 (78.4%) 47 (61.8%) | 0.0l
Fasting glycaemia (up to the 20th week of pregnancy) 35 (89.7%) 32 (86.5%) 67 (88.2%) | 0.66
Fasting glycaemia (between the 28th and 36th week of 10 (25.6%) 18 (48.6%) 28 (36.8%) | 0.04

pregnancy)

2 VDRL exams 12 (30.8%) 20 (54.1%) 32 (42.1%) | 0.04
VDRL (up to the 20th week of pregnancy) 29 (74.4%) 27 (73.0%) 56 (73.7%) | 0.89
VDRL (between the 28th and 36th week of pregnancy) 8 (20.5%) 14 (37.8%) 22 (28.9%) | 0.10

2 HIV tests 16 (41.0%) 18 (48.6%) 34 (44.7%) | 0.50
HIV test (up to the 20th week of pregnancy) 31 (79.5%) 29 (78.4%) 60 (78.9%) | 091
HIV test (between the 28th and 36th week of pregnancy) 11 (28.2%) 12 (32.4%) 23 (30.3%) | 0.69

2 Hb/Ht exams 14 (35.9%) 31 (83.8%) 45 (59.2%) | <0.01
Hb/Ht (up to the 20th week of pregnancy) 33 (84.6%) 33 (89.2%) 66 (86.8%) | 0.56
Hb/Ht (between the 28th and 36th week of pregnancy) 8 (20.5%) 23 (62.2%) 31 (40.8%) | <0.01

| urine culture 15 (38.5%) 20 (54.1%) 35 (46.1%) | 0.17
Urine test (up to the 20" week of pregnancy) 31 (79.5%) 29 (78.4%) 60 (78.9%) | 091
Urine culture (between the 28th and 36th week of pregnancy) | 8 (20.5%) 10 (27.0%) 18 (23.7%) | 0.50

| Toxoplasmosis serology (IgM) 20 (51.3%) 27 (73.0%) 47 (61.8%) | 0.05

| HBsAg exam 34 (87.2%) 34 (91.9%) 68 (89.5%) | 0.50

I hemoglobin electrophoresis 0 (0.0%) 0 (0.0%) 0 (0.0%) 1.00

| obstetric ultrasonography 38 (97.4%) 37 (100.0%) 75 (98.7%) | 033

| cervico-vaginal cytopathology | (2.6%) 0 (0.0%) I (1.3%) 1.00

Notes: *Nine cards had no place for this item. *p-value for Chi-square test.

Abbreviations: VDRL, Venereal Disease Research Laboratory; Hb/Ht, hemoglobin and hematocrit; HIV, human immunodeficiency virus; IgM, immunoglobulin M; HBsAg,

hepatitis B surface antigen.

poorer for first-time adolescent mothers than for first-time
adult mothers in a low-income area of northeast Brazil,
according to records containing in these women’s national
prenatal cards. According to all 25 recommendations ana-
lyzed, the cards of the adolescent group presented lower
proportions of compliance for 18 recommendations, with
statistically significant differences (p<0.05) for six of them.

Among the Brazilian recommendations of laboratory
tests for low-risk prenatal women, there are the minimum
of two fasting glycaemia, two VDRL and two Hb/Ht. In this
study, total compliance to these recommendations was
around 60% for the total sample. This is a concerning result
since these tests allow for the screening and/or management
of gestational diabetes, syphilis and anemia, respectively.
These clinical conditions, when present during pregnancy,

are associated with several complications for the mother
and the child.**** The situation is even more concerning
when comparing the group of adolescents with adults, since
records of completing these exams were worse among the
adolescents. Previous studies have reported that adolescent
pregnancy is associated with higher incidence of complica-
tions during pregnancy than during adulthood, including
conditions such as anemia, urinary and vaginal infections,
as well as higher rates of preterm birth, low birth weight and
perinatal mortality.”> The lack of records for these exams
may contribute to the increased risk for this group, since it
reduces the possibility of identification and, consequently,
mitigation of these risk factors. Thus, it is worrying that
despite overall greater risk, adolescents may be receiving

poorer prenatal care than adults.
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The fasting glucose tests were recorded on 62% of the
prenatal cards for the total sample, with significant differ-
ences between adolescents and adults. Although 88% of the
total sample had a record on the prenatal cards of this exam
being performed during the first 20 weeks of pregnancy, this
proportion was only 36.8% for the exam being performed
during the third trimester, and even lower for the adolescent
group compared to the adults. Another study found similar
results, with 77% of the women in northeast Brazil having a
record of the first glycaemia exam in the prenatal cards, and
only 28% of the second exam.”® The low compliance with
this recommendation is particularly concerning, because the
prevalence of gestational diabetes has increased over the past
years in the Brazilian population.”® Identification of gesta-
tional diabetes is necessary for proper management during
pregnancy, which can reduce many of the related risks such
as induced labor, gestational hypertension, preeclampsia,
excessive weight gain and post-partum hemorrhage.**

The VDRL exam is necessary to diagnose syphilis,
which is a major public health concern in Brazil and the
Americas. A national report showed that from 2007 to
2017, there was an increase in the rates of congenital
syphilis in Brazil among children under one year,”’” despite
the condition being entirely preventable through low-cost
treatment. Similarly, according to a report from the Pan
American Health Organization (PAHO), 85% of all con-
genital syphilis cases diagnosed in the Americas are from
1.%® Data from 2017 indicate that northeast Brazil
ranked second highest among the Brazilian regions for

Brazi

congenital syphilis, representing 28% of total registered
cases of this condition in the country.?” In areas character-
ized by the high rates of vertical transmission of congeni-
tal syphilis, it is strongly recommended that every
pregnant woman be tested for syphilis twice during
pregnancy,'’ because of the immunological window of
syphilis and the possibility of contamination occurring
between the first and the second tests. In our study, less
than half of the total sample recorded two VDRL tests
during pregnancy in their cards, with significantly lower
percentages among adolescents than adults. Most of the
participants performed this test in the first 20 weeks of
pregnancy, but only one-fifth of the adolescents and 38%
of the adults had documentation of a VDRL test during
their third trimester. A study conducted in Brazil between
2011 and 2012 also reported lower records of the second
serology for syphilis among pregnant women from the
north and northeast regions compared to the other
Brazilian regions, with poorer results for adolescents than

for adults.”® This inadequate screening of syphilis during
pregnancy may explain why the rates of congenital syphi-
lis continue to increase irrespective of the high access to
prenatal care for women in Brazil and the Americas
(around 80%).%®

Anemia is a major public health concern worldwide,
with pregnant women and low-income populations con-
sidered high-risk groups for this condition.”> Anemia dur-
ing pregnancy is associated with low birth weight, preterm
delivery and perinatal mortality.*® Given these risks and
because treatment of anemia is relatively inexpensive and
straightforward, all pregnant women should be screened.
Hb/Ht exams are recommended to diagnose anemia during
pregnancy, and in this study, records of these exams at two
time points during pregnancy were found for only 60% of
the total sample, being much higher for the adults when
compared to adolescents. Although more than 80% of the
adolescent group completed the Hb/Ht test during the first
20 weeks of pregnancy, record of the second test (third
trimester) was found for only 20% of this group. This is a
concerning result given that adolescent mothers have the
highest prevalence of anemia during pregnancy of any age
group, and because iron and folic acid deficiencies, impor-
tant causes of anemia, increase during the third trimester
of pregnancy.”’

Another important indicator of adequate prenatal care
is the early admission to health services and the number of
prenatal consultations. While access to prenatal care has
increased in the Americas in the past decade, reaching
around 80% of the population, these high rates mask
disparities among different socioeconomic, ethnic, and
age groups.”® In our study, there was no difference
between adolescents and adults in relation to early admis-
sion to prenatal care; however, the percentage of adoles-
cents with six prenatal consultations was significantly
lower than the percentage of adults. It has been reported
that adolescent pregnancy is associated with low adher-
ence to prenatal care, manifested by the low number of
consultations, which may contribute to a higher prevalence
of low birth weight and premature births in this group.”

The lower adherence to prenatal care in adolescents
may also explain differences in completion of the exams
between the two groups, especially those occurring during
the third trimester of pregnancy. In our study, pregnant
adolescents had lower percentages than adults of docu-
mentation of all tests performed in the third trimester of
pregnancy, with significant differences for fasting blood
glucose and Hb/Ht. Failure to perform such tests or to
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perform them outside the established timeframe does not
allow for the proper identification and management of
important health conditions such as diabetes and gesta-
tional anemia during pregnancy. Moreover, among the
six recommendations to be performed more than once
during prenatal care (educational activities, urine tests,
blood glucose, VDRL, Hb/Ht and HIV test), three were
less frequent among adolescents.

Three recommendations presented very low propor-
tions of compliance in the total sample: participation in
3 educational activities, hemoglobin electrophoresis test,
and cervico-vaginal cytopathology. These health promo-
tion educational activities aim to increase pregnant
women’s knowledge about gestation, childbirth and
post-partum procedures, and to encourage healthy beha-
viors. The hemoglobin electrophoresis test screens for
sickle cell anemia and has been a recommended test for
all pregnant women in Brazil since 2011, as the test
supports early management of the disease and subsequent
reduction of its associated risks.!" However, it is an
expensive exam, performed by only few laboratories,
which may explain low adherence to this national recom-
mendation. The cervico-vaginal cytopathology screens for

31 Because

cervical cancer and its precursor lesions.
women are accessing care more frequently during preg-
nancy, this procedure is recommended without restric-

is considered an
31

tions during pregnancy since it
opportune period for detection of preneoplastic lesions.
The low compliance with this national recommendation is
concerning given the fact that cervical cancer is the most
common malignancy in the world and one of the greatest
causes of death due to cancer among women. A previous
study carried out in northeast Brazil also found that only a
low percentage (11%) of women completed a cervico-
vaginal cytopathology during pregnancy. These authors
report that lack of information and encouragement by
health professionals were the main determinants of not
having this exam.*?

Although we did not assess the reasons for the lower
compliance with the prenatal recommendations among the
adolescent group, some hypothesis can be raised. Pregnant
adolescents may miss exams and procedures during prena-
tal care more frequently than adults because of their lower
knowledge about the importance of prenatal care for their
health and that of their child. Supporting this hypothesis,
unpublished results from the AMOR project showed that
95% of the adolescent group had inadequate health literacy,
which may contribute to insufficient prenatal care. Another

hypothesis is related to cultural aspects. National guidelines
for prenatal care highlight the importance of health services
providing support to young pregnant women, making no
value judgments or discrimination against them, and ensur-
ing services offer privacy and are confidential. However,
teenage pregnancy is often considered socially shameful,
mainly among non-officially married girls, and it is still
viewed with prejudice and discrimination by some health
professionals.*® It is possible that pregnant adolescents may
avoid visiting the health-care units for fear of being judged
negatively or mistreated.

This study has several limitations. By evaluating the
records on women’s prenatal cards, it is not possible to
decisively confirm whether the exams and tests were not
performed or if they were simply not recorded by health
professionals. Although it is unlikely that the proportion of
failure by the health professionals to document compliance
to the recommendations differed between groups, it is
possible that the lower compliance among adolescents is
because they may have more frequently forgotten to take
their cards to prenatal appointments when compared to
adults. However, national guidelines for prenatal care
advise that health professionals must record all procedures
in women’s medical records, which remain in the health-
care unit, and update the prenatal cards with the missing
information in subsequent visits. Moreover, other causes
may explain the failure in performing some exams and
may explain the different proportions in relation to the
different blood exams that could be performed with the
same blood sample, such as failure in requesting some of
them by the health-care provider or the lack of necessary
reagents to perform all tests. Irrespective of the reason, it
is an indication that there is an inadequacy of prenatal
assistance according to national recommendations mainly
for pregnant adolescents, and each of them have a different
implication for the care of the pregnant woman.
Additionally, since this is a secondary analysis of a cohort
study, some results may reflect our recruitment process
and eligibility criteria. For instance, we included partici-
pants at <16 weeks in their pregnancy at baseline. Thus, it
was expected that almost all participants from both groups
were receiving prenatal care relatively early in their preg-
nancies, which may not be representative of all women in
the region (e.g. those who present late for care). However,
given their early recruitment into prenatal care, we would
expect all women in the sample to have more opportunities
for proper compliance with the Rede Cegonha strategy.
Thus, these results may overestimate the level of
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compliance with this strategy compared to the underling
sample frame. Finally, the small sample size limited the
power of our analyses, as AMOR pilot was designed for
the purposes of this study.

This study also has several strengths. It provides valu-
able information on an understudied population. Our results
may reflect the situation of other low-income settings with
similar characteristics and can inform the implementation
of health policies aiming to improve adequacy of prenatal
care in these regions. Furthermore, regardless of reasons for
poorer documentation of adherence to national recommen-
dations for adequate prenatal care among pregnant adoles-
cents, this study highlights the need for improvements in
these records to ensure higher quality of care for this high-
risk group. Additionally, analyzing the information
recorded in prenatal cards reduces any participant recall
bias about the examinations performed during pregnancy.

Conclusions

Despite greater risks for short- and long-term adverse
health outcomes for both mother and child, adolescent
women appear to be receiving poorer prenatal care than
their older counterparts in this low-income region of north-
east Brazil. This underscores the need for awareness and
education policies for both health professionals and the
target population on the importance of adhering to and
recording prenatal recommendations to ensure adequacy
of prenatal care. Further work is also needed to assess if
these results are similar in other regions of Brazil.
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