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KEYWORDS Abstract

Congenital syphilis; Objective: To describe the caregiver adherence to the various interventions proposed by the
Treatment Ministry of Health in the follow-up of children infected with or exposed to Treponema pallidum
adherence; during pregnancy.

Clinical protocol; Method: This is a prospective cohort study that included 256 children treated for congenital
Syphilis syphilis during the neonatal period. The children were referred from maternity to a reference

outpatient clinic in the state of Rio de Janeiro between 2016 and 2021. Adherence was used as
the outcome variable. It was assessed in two components: clinical-laboratory adherence (basic
adherence) and adherence to specialist consultations (final adherence). Factors associated with
adherence were investigated using logistic regression.

Results: 1t was observed that 41 % of the children were followed for at least 18 months, and 68 %
had two consecutive non-reactive VDRL tests. Basic adherence was 32 %, while final adherence
(including specialist consultations and clinical-laboratory follow-up) was only 16 %. Additionally,
36 children presented permanent sequelae during follow-up. Factors such as higher maternal
age (OR=1.10; 95% CI:1.03—1.20) and the presence of permanent sequelae in the children
(OR=4.87; 95% Cl: 2.29-10.35) were predictors of adherence. Loss to follow-up occurred in
68 % (173/256) of the cases.

Conclusion: This study highlights a very low level of caregiver adherence to the congenital syph-
ilis management protocol recommended by the Brazilian Ministry of Health. The presence of
sequelae in children and higher maternal age were associated with improved adherence.
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infected newborns are asymptomatic, yet serious sequelae
may occur even after adequate treatment, underscoring the
need for follow-up during early childhood [2,3]. Monitoring
enables the detection of abnormalities and timely interven-
tions during a critical period of development [4]. Late con-
genital syphilis results from untreated early lesions or
persistent inflammation, predominantly affecting bones,
teeth, and the central nervous system [5].

Diagnosis remains challenging because no single test reli-
ably confirms or excludes infection, and most serological
tests detect maternal IgG transferred across the placenta
[6]. Given the above, the Brazilian Ministry of Health (MS)
and several international organizations recommend follow-
up of children exposed to or infected with Treponema pal-
lidum during pregnancy for at least 18 months [7]. During
follow-up, several interventions are proposed, with minimal
differences between protocols [8—11]. In Brazil, clinical and
laboratory follow-up is recommended for the child, with two
consecutive non-reactive VDRL tests before the sixth month
of life [7]. Since 2019, children have been referred to pri-
mary care services for serological and clinical monitoring
and, when necessary, are referred by pediatric care to spe-
cialist evaluation, [4] representing a shift from earlier proto-
cols that emphasized routine specialist assessment for all
exposed infants. This change is particularly relevant in set-
tings with limited specialist availability, as it reduces unnec-
essary referrals of clinically normal exposed infants.

Evidence indicates that adherence to long-term care
remains low even among patients with chronic health con-
ditions [12]. This challenge is likely to be even greater
among asymptomatic children who have already completed
treatment for congenital syphilis in maternity services,
reinforcing the need to identify groups at higher risk of loss
to follow-up and to develop more effective monitoring
strategies.

Although several studies have examined the incidence
and initial management of congenital syphilis, few have
investigated long-term adherence to outpatient follow-up.
This gap is particularly relevant in middle-income countries
like Brazil, where social determinants and structural
inequalities may hinder continuity of care [13,14].

The primary objective of this study was to evaluate
adherence to the follow-up interventions recommended by
the Ministry of Health among children exposed to or
reported for congenital syphilis. The secondary objective
was to identify maternal and neonatal factors associated
with loss to follow-up.

Methods

This is a prospective cohort study conducted between 2016
and 2021, involving children referred from maternity hospi-
tals to the outpatient clinic of a public hospital specializing
in sexually transmitted infections (STls) in the state of Rio
de Janeiro. All referred children who attended the outpa-
tient clinic had their consultations scheduled and were fol-
lowed by a pediatrician. However, only those meeting the
eligibility criteria were included in the study. The inclusion
criteria were: (1) exposure to syphilis during pregnancy (at
birth, they did not meet the criteria for congenital syphilis
notification, meaning no clinical, laboratory, or imaging

findings compatible with congenital syphilis, and their moth-
ers were adequately treated during pregnancy; (2) children
meeting the criteria for congenital syphilis notification
(newborns whose mothers were untreated or inadequately
treated but who showed no clinical, laboratory, or imaging
signs compatible with congenital syphilis); (3) children with
congenital syphilis (defined as the presence of clinical, labo-
ratory, or imaging findings compatible with syphilis and/or a
neonatal VDRL titer greater than two dilutions above the
maternal VDRL titer at birth).

Exclusion criteria were: (1) age over six months at the
first consultation; (2) children with genetic disorders or con-
genital malformations; and (3) children treated for syphilis
after the first month of life.

According to the guidelines of MS, outpatient follow-up
was conducted until 18 to 24 months of age by pediatricians
and specialists. Three specialist evaluations were recom-
mended — ophthalmology, audiology, and neurology — to be
performed between six18 24 months of age. Children were
referred to these specialists through a formal consultation
request, and the findings were recorded in the medical
chart.

Adherence to follow-up was defined as:

- Clinical and laboratory adherence (basic adherence):
clinical follow-up until at least 18 months of age and two
consecutive non-reactive VDRL tests (With the second
performed after three months of age)

Adherence to specialists: the child attended at least one
consultation with a neurologist, an ophthalmologist, and
an audiologist.

Final adherence: adherence to both clinical and labora-
tory follow-up and adherence to specialist consultations.

Loss to follow-up: the child did not complete clinical fol-
low-up for at least 18 months and did not achieve two
consecutive non-reactive VDRL results.

Permanent abnormalities: neurological, auditory, or oph-
thalmologic conditions diagnosed by specialists that per-
sisted until the end of follow-up.

In addition, the authors defined small for gestational age
(SGA) neonates as those born below the 10th percentile for
gestational age.

All data were collected in a database built in Excel (Office
365) and subsequently exported and analyzed using the Sta-
tistical Package for Social Science (SPSS®), version
21.0—2012 for Windows. Continuous variables were graphi-
cally assessed for distribution and described using mean,
minimum, and maximum values. Categorical variables were
initially described using absolute numbers and percentages.
For comparisons, adherence definitions were used as the
outcome variable. The Student’s t-test was applied to com-
pare the means of continuous independent variables, and
Fisher’s exact test was used for categorical variables. Fac-
tors associated with adherence were analyzed using binary
logistic regression. Variables with p < 0,25 in the bivariate
analysis were included in the multivariate model, with
selection performed using the backward method. The model
fit was assessed using the Hosmer-Lemeshow test [15]. All
hypotheses were two-tailed, with a significance level set at
0,05. Variables with less than 5 % missing data were analyzed
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using complete-case analysis, whereas those exceeding this
threshold were excluded to avoid bias.

The study was approved by the Research Ethics Committee
of Instituto de Puericultura e Pediatria Martagao Gesteira
(IPPMG) at the Federal University of the State of Rio de
Janeiro: CAAE: 77,073,017.0.0000.5264 and the General Hospi-
tal of Nova Iguagu (HGNI): CAAE: 77,073,017.0.3002.8044.

Results

A total of 256 children were included, of whom 14 % (35/256)
were born symptomatic, and 26 % (67/256) met notification
criteria, despite 94.5% (242/256) of mothers having
attended prenatal care. Additionally, 75% of pregnant
women attended an adequate number of consultations (six
or more), but 32 % (82/256) were not treated, and in 5% (9/
174), treatment was inadequate. Maternal age ranged from
13 to 44 years (mean 23.6 years). Notably, 99 % (254/256) of
newborns received some treatment regimen for syphilis dur-
ing hospitalization.

The mean age at the first follow-up visit was 2.4 months,
and 68% achieved two consecutive non-reactive VDRL
results, with a mean age of 7.8 months at the second test.
The treponemal tests performed at the end of follow-up
were non-reactive (69/256) (Table 1).

A total of 39% (100/256) of children attended at least one
consultation with all specialists, totaling 684 evaluations, but
adherence declined nearly 90 % between the first and last visits
(Table 2). Overall, 36 children (14 %) presented 40 permanent
abnormalities (six auditory, 25 neurological, nine ophthalmo-
logical). In the analysis of basic adherence, prenatal care,
illicit drug use, and small-for-gestational-age status were sig-
nificant in the bivariate model but not after adjustment.
Maternal age, when analyzed as a continuous variable,
remained associated with adherence, but this association was
lost after categorization (Table 3). Only permanent alterations

Table 1
2016—-2021.

remained independently associated (crude OR=7.43; 95 %Cl:
3.37—-16.37; aOR=6.71; 95 %Cl: 2.76—16.32).

For final adherence (42/256), higher maternal age and per-
manent alterations were the main predictors (aOR=1.10;
95 9%Cl: 1.03—1.17; aOR = 6.37; 95 %Cl: 2.60—15.59) (Table 4).

No collinearity was detected among the independent var-
iables (tolerance 0.61-0.91; VIF < 2), and the Hos-
mer—Lemeshow test indicated a good model fit for both
analyses (basic follow-up: x*>=9.31, p=0.317; final adher-
ence: x*=6.8, p=0.549).

Discussion

The follow-up of children exposed to or infected with Trepo-
nema pallidum during pregnancy is essential for identifying
late manifestations and sequelae and ensuring timely inter-
ventions [13].

In this study, which evaluates adherence to follow-up of
children exposed to or infected with Treponema pallidum
during pregnancy, the authors observed 32 % adherence to
basic follow-up and 16 % to total follow-up, considering visits
to specialists. However, classic socioeconomic inequities,
such as non-White skin color, low income, fewer years of
schooling, lack of prenatal care, and inadequate treatment
during pregnancy, were not statistically associated with
adherence to follow-up. Regarding the basic adherence
component, the apparent protective effect of prenatal care
observed in the crude model was explained by confounding:
younger mothers were more likely to attend prenatal care
but exhibited lower adherence overall. Additionally, in the
Brazilian context, attendance alone does not guarantee
high-quality prenatal care, particularly for women with
syphilis. National assessments, such as the study by Tomasi
et al., [16] demonstrate substantial heterogeneity and social
inequality in prenatal care quality, with essential compo-
nents of comprehensive prenatal care frequently omitted,

Laboratory follow-up of children exposed to or diagnosed with congenital syphilis at the STI Outpatient Clinic (RJ),

Numerical Variables

Descriptive Statistics

N (%) Mean (months)-(Min-Max)?
First VDRL performed (frequency and mean age) 247 (96.5) 3.7 (1-18)
Second VDRL performed (frequency and mean age) 190 (74.2) 7.1(2-27)
Two non-reactive VDRL (frequency and mean age) 174 (68) 7.8 (3-27)
Treponemal test (frequency and mean age) 69 (27) 20.2 (5—-39)

Table 2
2016—-2021.

Specialist follow-up of children exposed to or diagnosed with congenital syphilis at the STI Outpatient Clinic (RJ),

Specialist consultations First consultation N ( %)/

Mean (months, min—max)®?

Second consultation N (%) /
Mean (months, min—max)

Third consultation N (%) /
Mean (months, min—max)

Neurology
Ophthalmology
Speech therapy / Audiology

142 (55.5) / 9.8 (1-63)
143 (55.8) / 10.4 (1-38)
161 (62.0) / 6.6 (1-22)

66 (25.8) / 15.7 (5-33)
45 (17.6) / 16.4 (5—39)
77 (30.0) / 13.6 (4—43)

22 (8.6) / 20.6 (13—43)
7(2.7) / 24.2 (16—35)
21 (8.2) / 18.1 (7—29)
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Table 3  Simple and multivariate logistic regression of maternal sociodemographic factors, prenatal care, maternal behavioral
factors, child birth conditions, and outpatient follow-up associated with basic adherence. STI Clinic (RJ), 2016—2021.
Variables N =256 Basic adherence® pvalue Crude OR® Adjusted OR
(95 % CI°) (95% CI°)
No Yes
N (%) N (%)
Prenatal care attendance N = 242 168 (69) 74 (31) 0.02 0.24 (0.08—0.75) 1.01 (0.17-5.92)
Tobacco use during pregnancy N =253 26 (59) 18 (41) 0.21 1.60 (0.82—3.13) 1.01 (0.39-2.58)
Illicit drug use during pregnancy N =253 7 (39) 11 (61) < 0.01 3.70 (1.37-9.94) 1.63 (0.33-7.94)
Alcohol use during pregnancy N =253 66 (68) 31 (32) 1.00 0.99 (0.57—1.71)
History of miscarriage N = 251 23 (57,5) 17(42,5) 0.13 1.77 (0.88—3.55) 1.58 (0.72—3.48)
History of stillbirth N = 251 13 (81) 3(19) 0.40 0.48 (0.13—1.74)
Employment status N =256 32 (76) 10 (24) 0.21 0.60 (0.28—1.29) 0.51 (0.21-1.25)
Maternal age category N =253 0.10 1.77 (0.92-3.41)
< 20 years 45 (76) 14 (24)
20—34 years 122 (67) 61 (33)
> 34 years 5 (45) 6 (55)
Maternal age (mean in years) N =253 22.9 25.16 0.03 1.07 (1.02—1.13) 1.08 (1.02—1.14)
Maternal education (mean in years) N = 251 9.77 9.71 0.85 0.99 (0.89—-1.09)
Adequate treatment during prenatal care N=256 112 (68) 53 (32) 0.90 1.03 (0.60—1.79)
Family income (mean in BRL) (N = 254) 1.244,72 1.071,69 0.07 1.00 (0.99—1.00) 1.00 (0.99—-1.00)
Number of living children N = 253 0.29 1.46 (0.75—2.84)
Up to two 144 (70) 63 (30)
More than two 28 (61) 18 (39)
Prematurity N = 256 8 (57) 6 (43) 0.39 1.60 (0.53—4.79)
Low birth weight N = 255 9 (47) 10 (53) 0.07 2.48 (0.96—6.36) 0.52 (0.11—-2.28)
Small for gestational age (SGA) N =255 7 (39) 11 (61) 0.01 3.60 (1.34-9.66) 3.11 (0.80—12.07)
Child classification N = 256 1.00 0.99 (0.58—1.69)
Exposed N = 154 104 (67.5) 50 (32.5)
Infected + Notified N = 102 69 (68) 33 (32)
children with permanent alterations N = 256 10 26 <0001 7.43 (3.37-16.37) 6.71(2.76—16.32)

@ Basic adherence (clinical and laboratory adherence) - clinical follow-up until at least 18 months of age and two consecutive non-reac-

tive VDRL tests.
b OR, Odds ratio; c- Cl, Confidence Interval.

including adequate counseling, risk assessment, routine lab-
oratory testing, and continuity of follow-up.

Although illicit drug use showed no independent associa-
tion with adherence, unmeasured confounding may explain
this finding. In many cases, children of mothers with sub-
stance use were brought by other caregivers, potentially
masking the direct effect of maternal behavior. This high-
lights the role of support networks in contexts of social vul-
nerability.

Higher maternal age remained independently associated
with adherence. When maternal age was categorized, more
than one quarter of mothers in the non-adherent group were
adolescents, compared with a smaller proportion among those
who adhered. This finding aligns with the well-described vul-
nerabilities of adolescent motherhood, such as lower auton-
omy, reduced health literacy, unstable support networks, and
greater difficulty navigating health services [17].

A study conducted at the Federal University of Parana
Hospital [13] found that maternal age over 30 years was
associated with discontinuation of follow-up, whereas in our
cohort, higher maternal age, both as a continuous and cate-
gorical variable, was significantly associated with greater
final adherence. Similar findings were reported in a prospec-
tive cohort study conducted in disadvantaged communities

in England, [18] where increasing maternal age was associ-
ated with better physical health, improved language devel-
opment, and higher vaccination adherence in children up to
five years of age when compared with children of younger
mothers. Together, these results suggest that maternal
maturity and experience may enhance understanding of the
importance of follow-up care and engagement with health
services. Conversely, younger mothers may face more socio-
economic and emotional barriers that hinder adherence,
reinforcing the need for additional counseling and social
support strategies for this group.

Several inadequacies in the follow-up recommended by
the MS were observed in this cohort. The mean age at the
first consultation was two months, while the recommenda-
tion is that the first visit should occur within the first
month of life [7]. The same phenomenon was observed in
a retrospective study conducted in three public maternity
hospitals and an infectious disease service in a city in
Minas Gerais, which identified 54 children meeting the cri-
teria for congenital syphilis. Of these, 79,6 % were not
even referred for outpatient follow-up, [19] demonstrat-
ing difficulties in complying with actions recommended by
the MS. Kawaguchi et al. reported outpatient follow-up
records for children treated for syphilis in maternity
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Table 4  Simple and multivariate logistic regression of maternal sociodemographic variables, prenatal care, maternal behavioral
factors, child birth conditions, and outpatient follow-up associated with the outcomes of having final adherence. STI clinic (RJ),
2016—2021.
Variables N = 256 Final adherence® pvalue Crude OR® (95%Cl) Adjusted OR (95 %CI)
No Yes
N (%) N (%)
Prenatal care attendance N =242 203 (84) 39 (16) 0.70 0.70 (0.18—2.64)
Tobacco use during pregnancy N =253 36 (82) 8 (18) 0.65 1.18 (0.50-2.77)
Illicit drug use during pregnancy N =253 12 (67) 6 (33) 0.049 2.85(1.00-8.11) 3.67 (0.81—-16.50)
Alcohol use during pregnancy N =253 82 (85) 15(15)  0.86 0.91 (0.45—1.82)
History of miscarriage N = 251 31(77.5) 9(22,5) 0.24 1.62 (0.70-3.73) 1.26 (0.48—3.30)
History of stillbirth N =251 14 (87.5) 2(12.5) 1.00 0.71 (0.15-3.28)
History of syphilis treatment in the past N = 256 35 (80) 9 (20) 0.50 1.39 (0.61-3.17)
Employment status N = 256 36 (86) 6 (14) 0,82 0.82 (0.32—-2.10)
Maternal age (mean in years) N =253 23.13 26.1 <0.01 1.09 (1.03—1.16) 1.10 (1.03—1.17)
Maternal age category (N =253) 0.003 2.52 (1.09—5.84)
< 20 years 59 (89) 7(11)
20—34 years 148 (83) 30 (17)
> 34 years 4 (44) 5 (56)
Maternal education (mean in years) N = 251 9.80 9.49 0.69 0.97 (0.85—-1.10)
Adequate treatment during prenatal care N=256 138 (84) 27 (16) 1.00 1.00 (0.50-2.01)
Family income (mean in BRL) N = 254 1.232,75 964.02 0.02 0.99 (0.99-1.00) 0.99 (0.99-1.00)
Number of living children N = 253 1.00 0.91 (0.37-2.21)
Up to two 173 (84) 34 (16)
More than two 39 (85) 7 (15)
Prematurity N =256 11 (79) 3(21) 0.70 1.42 (0.37-5.32)
Low birth weight N = 255 13 (68) 6 (32) 0.09 2,56 (0.91-7.18) 1.03 (0.26—4.01)
Small for gestational age (SGA) N =255 15 (83) 3(17) 1.00 1.01 (0.28-3.67)
Child classification N =256 1.00 1,03 (0.52—-2.02)
Exposed 129 (84) 25 (16)
Infected + Notified 85 (83) 17 (17)
children with permanent alterations N = 256 20 16 <0.001 5.96 (2.75-12.94) 6.37 (2.60—15.59)

2 Final adherence was defined as being followed for at least 18 months, achieving two consecutive non-reactive VDRL tests, and attend-
ing at least one consultation with a neurologist, an ophthalmologist, and an audiologist.

b OR, Odds ratio; c-Cl, Confidence Interval.

hospitals up to six months of age in only 9.9 % of cases.
[20] Similarly, Lago et al., [21] in a cohort of 398 children,
showed that 30 % of those who met the criteria for syphilis
and 22.5 % of those exposed were followed for only eight
months of life. In the current study, both the group that
met the criteria for syphilis and the exposed group demon-
strated a basic adherence rate of 32 %, with a mean fol-
low-up duration of 16 months. One possible explanation
for the lack of adherence is that most children are asymp-
tomatic at birth [7] and receive treatment in the mater-
nity hospital, demonstrating that outpatient follow-up
until serological negativization is very challenging in
patients who have already shown clinical improvement.
During follow-up, the Brazilian Ministry of Health recom-
mends 10 to 12 appointments until the child reaches 18 to
24 months of age [7]. Despite follow-up appointments
being scheduled by the pediatrician within the same facil-
ity, the number of consultations was lower than recom-
mended, with an average of six per patient.

An exploratory and descriptive study conducted in pri-
mary care in Fortaleza, Ceard, analyzed the child healthcare
(puericulture) of children whose mothers had gestational

syphilis [22] found that none underwent VDRL testing during
routine visits, indicating major gaps in follow-up. In con-
trast, laboratory adherence was the best-performing indica-
tor in our cohort: 68% achieved two consecutive non-
reactive VDRL tests. The mean age of seroreversion was 7.8
months, later than the 3.8 months reported in another study,
[14] although 86 % achieved their first non-reactive result
between one and three months of age. These findings rein-
force the need for team training, improved network organi-
zation, and streamlined workflows to ensure timely testing,
especially because the absence of seroreversion after six
months requires reassessment [7].

The treponemal test was performed in only 27 % of the
children, all of whom were non-reactive. It was observed
that 34 % of the children who met criteria for infection at
birth achieved seroreversion. One study [21] found that
among 550 children who met the notification criteria for
syphilis (born to mothers without adequate treatment)
but were asymptomatic, only two had a reactive trepone-
mal test after 18 months. Conversely, only 10% of the
children with infection criteria achieved seroreversion
after 18 months. It is suggested that the treponemal test
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be performed at the end of follow-up (after 18 months) to
detect IgG antibodies [7]. A reactive result at this age
indicates that the child had syphilis, as maternal antibod-
ies would no longer be present. However, a non-reactive
result after 18 months does not rule out infection at birth.
Studies show that children with clinical signs at birth con-
sistent with syphilis may still achieve seroreversion dur-
ing follow-up [21,23]. A study conducted in Canada [24]
with 16 children meeting the criteria for congenital syphi-
lis showed that 11 (68.8 %) had a negative treponemal test
after 18 months, while five (31.2 %) did not achieve seror-
eversion. Among these five, 60% received treatment
starting after the second month of life. It is believed that
treatment initiated in utero or immediately after birth
may influence the humoral response in the context of an
immature immune system [11,24]. The Sao Paulo Society
of Pediatrics recommends that infants with a reactive
treponemal test after 18 months should undergo long-
term follow-up, at least until the age of five [23].

Another important factor contributing to poor adher-
ence, as reported in the literature, is financial hardship
[13]. Although mean family income was not statistically
associated with adherence in our analysis, this likely reflects
the socioeconomic homogeneity of the study population,
composed predominantly of low-income families receiving
care through the public health system. The municipality
where the study was conducted presents marked social vul-
nerability, which limits variability in income and may
obscure statistical associations. Nonetheless, structural bar-
riers related to poverty, such as transportation difficulties
and limited access to services, continue to indirectly affect
follow-up. Therefore, in order to improve adherence, it is
essential that follow-up care be provided at primary care
facilities close to the family’s residence. This approach
allows for monitoring missed appointments, conducting
active searches, and developing strategies to improve the
engagement of both the children and their caregivers in the
follow-up process.

Starting in 2019, the Ministry of Health limited special-
ist referrals to children with clinical alterations [7]. How-
ever, specialized care in Brazil continues to face major
constraints, with high demand and long waiting lists. In
our cohort, specialist follow-up showed substantial losses,
with over a 90% reduction in subsequent evaluations
despite all visits being pre-scheduled. This suggests that
factors other than appointment availability may further
influence continuity of specialist care. In contrast, pri-
mary care offers a comprehensive set of recommended
follow-up actions that, when properly implemented, allow
early detection of problems. The Pan American Health
Organization (PAHO) International Seminar on Specialized
Health Care emphasizes strengthening primary care by
expanding coverage, increasing problem-solving capacity,
and improving access management [25]. Key child-health
actions include recording anthropometric data in the vac-
cination card using World Health Organization (WHO)
growth charts and assessing neurodevelopment across
four domains: personal-social, fine motor-adaptive, gross
motor, and language development [26].

A cohort study reported sequelae in 13.3% of children
exposed to or treated for congenital syphilis; in our study,
14% presented permanent conditions. Caregivers of these

children were six times more likely to adhere to follow-up,
likely reflecting greater concern when health needs are evi-
dent. In contrast, a qualitative study showed that non-
adherence often stems from caregivers seeking care only
when the child is symptomatic, highlighting the prioritiza-
tion of curative rather than preventive actions [27]. The
lower adherence among asymptomatic children highlights
the persistent challenge of health systems that prioritize
curative over preventive care. When no symptoms are pres-
ent, health professionals may fail to prioritize asymptomatic
children, and families may likewise underestimate the need
for follow-up, reinforcing a well-recognized barrier to conti-
nuity of preventive services.

A limitation of this study is that maternal data were
obtained from prenatal care booklets and maternity dis-
charge summaries, which may contain recording errors or
underreporting. Additionally, the study included two pan-
demic years, which could have affected attendance.
Although our internal comparison found no significant differ-
ences in adherence between pandemic and non-pandemic
periods, this remains a limitation and reflects pre-existing
weaknesses in care. These similar adherence patterns sug-
gest that longstanding gaps in access, continuity, and care-
giver support were already influencing follow-up for
children exposed to congenital syphilis.

This cohort shows low caregiver adherence to the follow-
up recommended by the Ministry of Health. Permanent child
conditions and higher maternal age were associated with
greater adherence, while younger mothers showed lower
continuity of care. Evidence indicates that low adherence is
largely driven by structural health-system barriers, and our
findings reflect the same pattern. Strengthening Primary
Health Care, improving coordination between maternity
services and primary care, and implementing active track-
ing, especially for infants of younger mothers, may help
reduce losses to follow-up. Policies that expand access, con-
tinuity of care, and support for vulnerable families are
essential to ensure consistent follow-up and improve out-
comes.
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