
Articles
Quality of life, depressive symptoms, anxiety, and
sexual function in mothers of neonates with
congenital syphilis in the Northeast Brazil: A cohort
study
Carolina Santos Souza Tavares,a,b Sheila Jaqueline Gomes dos Santos Oliveira,a,b Vanessa Tavares de Gois-Santos,a,b

Andreia Centenaro Vaez,b,c Max Oliveira de Menezes,d Hudson P Santos Jr,e Victor Santana Santos,a,f and
Paulo Ricardo Martins-Filho,a,b*

aGraduate Program in Health Sciences, Federal University of Sergipe, Aracaju, Brazil
bInvestigative Pathology Laboratory, Federal University of Sergipe, Hospital Universit�ario, Rua Cl�audio Batista, s/n. Bairro
Sanat�orio, Aracaju CEP: 49060-100, Brazil
cDepartment of Nursing, Federal University of Sergipe, Aracaju, Brazil
dDepartment of Nursing, Tiradentes University, Aracaju, Brazil
eBiobehavioral Laboratory, University of North Carolina, Chapel Hill, USA
fCentre for Epidemiology and Public Health, Federal University of Alagoas, Arapiraca, Brazil
The Lancet Regional
Health - Americas
2022;7: 100127
Published online 1
December 2021
https://doi.org/10.1016/j.
lana.2021.100127
Summary
Background Congenital syphilis is an important public health problem in low- and middle-income countries. Poor
neonatal health outcomes associated with the disease may lead to maternal psychological distress and feelings of
helplessness. This study aimed to evaluate the quality of life, anxiety levels, depressive symptoms, and sexual func-
tion in mothers of neonates with congenital syphilis in the Northeast of Brazil.

Methods This cohort study compared patient-centered outcomes between mothers of neonates with congenital
syphilis and mothers of healthy neonates during the first three months of the postpartum period. The study was con-
ducted in Sergipe state, Northeast Brazil, a region with one of the highest rates of congenital syphilis (14¢1 cases per
1000 live births). Quality of life, depressive symptoms, anxiety levels, and sexual function were evaluated by using
the World Health Organization Quality of Live - shortened version (WHOQoL-BREF) instrument, Beck Depression
Inventory, Spielberger State-Trait Anxiety Inventory, and Female Sexual Function Index, respectively. Unadjusted
differences between groups were anayzed by using the Mann-Whitney test. Glass's delta with 95% confidence inter-
val (CI) was used to measure the effect size.

Findings Sixty-three women were included in each group. During the in-hospital stay, mothers of neonates with
congenital syphilis had lower scores for overall quality of life (p < 0¢001; large effect size: -0¢559 [95% CI -0¢683 to
-0¢405]) and higher levels of anxiety (p < 0¢001; large effect size: 0¢558 [95% CI 0¢403 to 0¢681]) and depressive
symptoms (p < 0¢001; large effect size: 0¢561 [95% CI 0¢407 to 0¢684]) than mothers of healthy neonates. Three
months after childbirth, we found persistent depressive symptoms (p = 0¢021; small effect size: 0¢239 [95% CI
0¢041 to 0¢419]) and low overall sexual function (p = 0¢041; small effect size: -0¢211 [95% CI -0¢394 to -0¢012]) among
mothers of neonates with congenital syphilis compared to the control group.

InterpretationMothers of neonates with congenital syphilis present poorer quality of life, mental health, and sexual
function compared to mothers of healthy neonates.
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Research in context

Evidence before this study

Vertical transmission of syphilis remains a public health
problem especially in low- and middle-income coun-
tries. Congenital infection has been associated with
poor fetal and neonatal health outcomes including
bone deformities, severe anemia, neurological disability,
and death, which may increase the risk of maternal psy-
chological distress and health-related quality of life
worsening. We searched PubMed, Embase, and Web of
Science databases with no date or language restrictions
up to June 10, 2021, for published studies analyzing
patient-centered outcomes (quality of life, mental
health status, and sexual function) among mothers of
neonates with congenital syphilis. The search terms
were (“congenital syphilis”) AND (“quality of life” or
“mental health” or “anxiety” or “depression” or “depres-
sive symptoms” or “sexual satisfaction” or “sexual dys-
function”). No published studies were found.

Added value of this study

This was the first study to compare quality of life, anxi-
ety levels, depressive symptoms, and sexual function
between mothers of neonates with congenital syphilis
and mothers of healthy neonates. In addition, we ana-
lyzed changes of these outcomes during three months
after childbirth. This study was conducted in Sergipe
state, Northeast Brazil, a poor region of the country with
one of the highest rates of congenital syphilis (14¢1
cases per 1000 live births). During the in-hospital stay,
mothers of neonates with congenital syphilis had lower
scores for quality of life, and higher levels of state anxi-
ety and depressive symptoms than mothers of healthy
neonates. Sexual function was similar between groups.
Three months after childbirth, mothers of neonates
with congenital syphilis continued to have higher levels
of depressive symptoms and presented lower scores for
arousal and orgasm compared to the control group.

Implications of all the available evidence

This study adds evidence that mothers of neonates with
congenital syphilis may experience poorer quality of
life, higher levels of anxiety and depressive symptoms,
and lower sexual function than mothers of healthy neo-
nates. Early identification and adequate psychological
support and counselling in the postpartum period can
lead to an improvement in the mental health and qual-
ity of life for these mothers.
Introduction
Syphilis is a sexually transmitted infection (STI) caused
by Treponema pallidum that can be transmitted vertically
from an infected mother to the fetus resulting in con-
genital syphilis.1 Most cases of maternal-fetal transmis-
sion of syphilis occur through the transplacental route
at any time during pregnancy, but transmission during
childbirth has also been documented.2,3 In recent years,
there has been an increased number of syphilis cases in
the general population and neonates leading to a public
health crisis.4 More than 5 million cases of syphilis are
diagnosed each year, mainly in low-income and middle-
income countries.5 In Brazil, 152,915 cases of sexually
acquired syphilis and 24,130 cases of congenital syphilis
were reported in 2019, with an incidence rate of 72¢8
cases per 100,000 inhabitants and 8¢2 cases per 1000
live births, respectively. In 2009, the incidence rate was
2.1 cases per 1000 live births, which represents an
increase of 290% in the last 10 years.6

The incidence of congenital syphilis is considered an
important indicator of quality in the public health sys-
tem and reflects the prevalence of the disease at the
community level and the interventions adopted during
prenatal care.7 This indicator is used by health services
to reduce unfavourable outcomes including spontane-
ous abortion, intrauterine fetal death, prematurity, low
birth weight, neonatal deaths,8 and full-term neonates
with signs of infection.9 Failures in prenatal care are
driving the sudden increase in congenital syphilis espe-
cially related to the lack of timely prenatal care and ade-
quate maternal treatment.10 Recently, an ecological
study revealed the precarious conditions of maternal
and child healthcare in Brazil and the influence of social
vulnerability on congenital syphilis estimates and dis-
ease-related outcomes.11

STIs are an important global health problem as they
impact the economies of countries and individuals,
affecting their sexual/reproductive health and quality of
life. The prevention and control of STIs are one of the
world's goals to improve the population's well-being.12

In Brazil, mothers of neonates with congenital syphilis
have poor knowledge about the disease leading to exac-
erbated feelings during the length of hospital stay
including distress generated by the hospital environ-
ment, the need for antibiotic therapy and intensive care
for the neonate, and distance from family members.13

In addition, the postnatal period has been associated
with psychological, social, and somatic changes, which
can be overcome according to the mother's psychic func-
tioning, the context of pregnancy, and the experiences
with childbirth.14−16

Although there are several studies on the mental
health and quality of life in mothers of neonates with
congenital infections,17−21 to the best of our knowledge,
no published studies evaluated these outcomes in moth-
ers of neonates diagnosed with congenital syphilis. The
early identification of psychological symptoms and
changes in the quality of life in this population may con-
tribute to the prevention of behavioural problems, possi-
ble trauma, and improvement in the mother-child and
marital relationships. In low- and middle-income coun-
tries, it has been found an association between maternal
www.thelancet.com Vol 7 Month March, 2022
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mental disorders and child growth and development.22
−24 This study aimed to evaluate the quality of life, anxi-
ety levels, depressive symptoms, and sexual function in
mothers of neonates with congenital syphilis in North-
east Brazil.
Method

Study design
This was a cohort study conducted with mothers of
healthy neonates and mothers of neonates diagnosed
with congenital syphilis in a philanthropic maternity
hospital under contract with the Unified Health System
(SUS) in Sergipe state, Northeast Brazil, the poorest
region in the country. Sergipe is the smallest state of
Brazil, has an estimated population of »2¢3 million peo-
ple, and Human Development Index of 0¢665. The inci-
dence of congenital syphilis in Sergipe is 14¢1 cases per
1000 live births, considered the second-highest rate of
disease in the country.6
Eligibility criteria and study groups
In this study, we included women aged 18 years and
above who gave birth in the hospital from January 2018
to March 2019. Women with a previous diagnosis of
mental or psychomotor disorders and those hospitalized
in the Intensive Care Unit (ICU) were excluded. The
diagnosis of congenital syphilis was based on the medi-
cal history and clinical examination of the mother,
detailed physical examination of the neonate, and
results of laboratory and radiological tests.25 Mothers of
healthy children were selected according to socio-demo-
graphic characteristics similar to mothers of neonates
with congenital syphilis, namely: age, education and
income. The ratio of one mother of a child with congeni-
tal syphilis to one mother of a healthy child was estab-
lished. After diagnosis, the participants were allocated
into two groups: (1) mothers of neonates with congenital
syphilis, and (2) mothers of healthy neonates.
Interviews
The interviews were conducted in two moments for
mothers of neonates with congenital syphilis: during
the first 48 hours after the neonate was admitted to the
Neonatal Intermediate Care Unit and three months
after birth in the return visit at the hospital. Mothers of
healthy neonates were interviewed during the first 24 h
after delivery and three months after birth in the basic
health units of the SUS.
Sample size
Sample sizes were calculated for each of the four out-
comes (quality of life, depressive symptoms, anxiety,
and sexual function) to provide 80% power (1 - b) to
detect a five points difference on each group using a 2-
www.thelancet.com Vol 7 Month March, 2022
tailed hypothesis at an a (type I error) of 5%. Details of
the sample size for each of the outcomes are described
in the Supplementary file (Table S1). The largest sample
size calculated was 100 (50 in each group). These calcu-
lations included a 15% inflation rate, to account for the
possibility that the outcomes would not be normally dis-
tributed.26 Thus, the minimum required sample size
was 116 (58 in each group). We enrolled a total of 126
women, 63 in each study group.
Outcome measures
A predefined protocol was used for data collection and
included information on mothers' educational, socioeco-
nomic, demographic, and obstetric conditions, and
characterization of the neonate. We collected data on
quality of life, depressive symptoms, anxiety levels, and
female sexual function by using cross-culturally adapted
and validated questionnaires for the Brazilian popula-
tion. Quality of life was evaluated by using the World
Health Organization Quality of Live - shortened version
(WHOQoL-BREF) instrument, which allows the assess-
ment of the physical, psychological, social, and environ-
mental domains, as well as the perception of global
quality of life and general health. For each domain,
scores range from 0 to 100 and higher values indicate a
better quality of life.27,28

Depressive symptoms were assessed by using the
Beck Depression Inventory (BDI), a self-report rating
questionnaire composed of 21 items that included ques-
tions on mood, pessimism, sense of failure, self-dissatis-
faction, guilt, punishment, self-dislike, self-accusation,
suicidal ideas, crying, irritability, social withdrawal,
indecisiveness, body image change, work difficulty,
insomnia, fatigability, loss of appetite, weight loss,
somatic preoccupation, and loss of libido. Each item is
rated on a 0 to 3 ordinal response scale for a total score
range of 0 to 63, with higher values indicating greater
depressive severity.29,30 BDI has an internal consistency
ranging from 0¢73 to 0¢92.31

The Spielberger State-Trait Anxiety Inventory (STAI)
was used to evaluate the presence of anxiety symptoms.
STAI consists of two distinct scales to assess levels of state
(STAI-S) and trait (STAI-T) anxiety. Each scale includes
20 questions rated on a 4-point Likert scale ranging from
0 to 3. The sum of the values obtained in each scale results
in a score ranging from 20 to 80 points, with higher
scores indicating greater anxiety.32−34 STAI has an inter-
nal consistency ranging from 0¢86 to 0¢95.34

Sexual function was measured by using the Female
Sexual Function Index (FSFI), a self-report question-
naire composed of 19 items and grouped into six
domains: desire, arousal, lubrication, orgasm, satisfac-
tion, and dyspareunia/vaginismus (pain). Items are
scored from 0 to 5 (arousal, lubrication, orgasm, and
pain) or from 1 to 5 (desire and sexual satisfaction), and
the total FSFI score is obtained from the sum of the
3



Fig. 1. Flow chart of the study participants.
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items in each domain multiplied by a domain factor
(0¢6 for desire; 0¢3 for arousal; 0¢3 for lubrication; 0¢4
for orgasm; 0¢4 for satisfaction; and 0¢4 for pain). Total
FSFI score ranges from 2 to 36 and higher values indi-
cate greater levels of sexual functioning.35,36
Statistical analysis
Assumptions of normality were assessed by using the
Shapiro-Wilk test and homoscedasticity by the Levene
test. Unadjusted differences between groups (mothers
of neonates with congenital syphilis vs. mothers of
healthy neonates) were anayzed by using the Chi-square
or Mann-Whitney tests. Longitudinal changes in quality
of life, depressive symptoms, anxiety, and sexual func-
tion were analyzed by using the Wilcoxon test. Glass's
delta with 95% confidence interval (CI) was used to
measure the effect size. A value < 0¢1 was considered as
no effect, 0¢1 to 0¢3 a small effect, 0¢3 to 0¢5 a moderate
effect, and 0¢5 to 1¢0 a large effect.37 Significance level
was set at 5%. Analyzes were performed using the statis-
tical software JASP (Version 9¢1¢0; Amsterdam, The
Netherlands; http://jasp-stats.org/).
Efforts to address potential sources of bias
In this study, diagnostic criteria for congenital syphilis
were well defined and we used relatively brief, easy-to-
administer, validated scoring questionnaires to measure
the outcomes of interest. In addition, to reduce the risk
of selection bias and confounding, the two groups were
selected from the same hospital and were matched
based on age, income, and education. After a compara-
tive analysis of the groups at baseline, we identified that
they also had similar obstetric characteristics.
Ethical considerations
This study was approved by the Ethics Committee of the
Federal University of Sergipe (protocol number
78636017.5.0000.5546). Written informed consent was
obtained from all study participants.
Role of the funding source
Funders had no role in study design, data collection,
data analysis, interpretation, writing of the report or
decision to submit.
Results
From January 2018 to March 2019, 13,145 deliveries
were performed, with 229 neonates diagnosed with con-
genital syphilis. Of 133 recruited mothers of neonates
with congenital syphilis, 70 did not return for follow up
at the institution’s outpatient clinic and 63 were inter-
viewed during hospitalization and three months after
birth. Regarding the comparison group, 139 mothers of
healthy neonates were recruited, 76 were lost to follow
up, and 63 remained in the study. The final sample
included 63 mothers in each group (Fig. 1). Mothers of
neonates with congenital syphilis who were excluded
due to loss of follow up presented fewer years of school-
ing and prenatal visits (Supplementary file; Table S2).
Sample characteristics
Most women in both groups were young adults
(median, 23 years old), with more than nine years of
schooling (> 60%) and stable marital relationships (>
70%). All mothers had a family income of up to three
minimum wages (» USD 630). In both groups, the
median gestational age and prenatal visits were 39
weeks and seven visits, respectively. Most women had a
vaginal delivery (> 70%) and the pregnancy was not
planned (> 60%) (Table 1). One case of twin pregnancy
in each group was reported. Among mothers of neo-
nates with congenital syphilis, 63¢5% (n = 40) were diag-
nosed with syphilis during pregnancy. As for the
characteristics of neonates, the median of birth weight
www.thelancet.com Vol 7 Month March, 2022
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Variables Mothers of neonateswith CS (n = 63) Mothers of healthy neonates (n = 63) p-value

Age
<

23¢0 (21¢0−29¢5) 23¢0 (21¢5−29¢0) 0¢746
Marital status

Married / stable union 49 (77¢8%) 45 (71¢4%) 0¢539
Single / divorced 14 (22¢2%) 18 (28¢6%)

Education

Up to 9 years of schooling 24 (38¢1%) 23 (36¢5%) 1¢000
> 9 years of schooling 39 (61¢9%) 40 (63¢5%)

Gestational age
<

39¢0 (39¢0−40¢0) 39¢0 (39¢0−40¢0) 0¢129
Prenatal consultation

<

7¢0 (5¢0−9¢0) 7¢0 (6¢0−9¢0) 0¢857
Type of childbirth

Vaginal 51 (81¢0%) 47 (74¢6%) 0¢520
Cesarean 12 (19¢0%) 16 (25¢4%)

Planned pregnancy

Yes 24 (38¢1%) 25 (39¢7%) 1¢000
No 39 (61¢9%) 38 (60¢3%)

Number of children
<

2¢0 (1¢0−2¢0) 2¢0 (1¢0−2¢0) 0¢707

Table 1: Characteristics of mothers of neonates with congenital syphilis and mothers of healthy neonates.
< Data were reported as median and interquartile range (Q1-Q3). CS, congenital syphilis.

Variables Neonates with CS(n = 64) Healthy neonates(n = 64) p-value

Sex

Male 33 (51¢6%) 21 (32¢8%) 0¢049
Female 31 (48¢4%) 43 (67¢2%)

Apgar
<

1° minute 9¢0 (9¢0-9¢0) 9¢0 (8¢0-9¢0) 0¢345
2° minute 10¢0 (10¢0-10¢0) 10¢0 (9¢0-10¢0) 0¢357
Weight(g)

<

3000¢0 (2000¢0-3000¢0) 3000¢0 (2000¢0-3000¢0) 0¢575
Cephalic perimeter

<

34¢0 (33¢0−35¢0) 34¢0 (34¢0−35¢2) 0¢307
Thoracic perimeter

<

32¢5 (31¢0−34¢0) 33¢0 (32¢0−34¢3) 0¢157
Clinical manifestations

Bone changes 8 (12¢5%) - -

Anemia 5 (7¢8%) - -

Changes in liquor 1 (1¢6%) - -

Heart problems 1 (1¢6%) - -

Hearing problems 1 (1¢6%) - -

Dental problems 1 (1¢6%) - -

Table 2: Characteristics of neonates with congenital syphilis and healthy neonates.
< Data were reported as median and interquartile range (Q1-Q3). CS, congenital syphilis.

Articles
was 3000 g and most were born with good vitality
according to the Apgar score. No differences were found
in head and chest circumference between groups. Bone
changes and anaemia were the most common clinical
findings among neonates with congenital syphilis
(Table 2).
Comparison of outcomes in mothers of neonates with
congenital syphilis and mothers of healthy neonates
During the in-hospital stay, mothers of neonates with
congenital syphilis had lower scores for overall quality
of life than mothers of healthy neonates (p < 0¢001;
www.thelancet.com Vol 7 Month March, 2022
large effect size: -0¢559 [95% CI -0¢683 to -0¢405]). Sig-
nificant differences were observed in all domains of
quality of life (physical, psychological, social, and envi-
ronmental). Higher levels of state anxiety (p < 0¢001;
large effect size: 0¢558 [95% CI 0¢403 to 0¢681]) and
depressive symptoms (p < 0¢001; large effect size: 0¢561
[95% CI 0¢407 to 0¢684]) were also observed among
mothers of neonates with congenital syphilis. There
were no statistically significant differences in FSFI
between groups, but a clinically meaningful result can
be expected based on the upper limit of the CI in all
FSFI domains. Three months after the first assessment,
mothers of neonates with congenital syphilis had higher
5



Outcomes In-hospital 3 months

Mothers of
neonates with CS

Mothers of healthy
neonates

p-value Effect size (95% CI) Mothers of
neonates with CS

Mothers of healthy
neonates

p-value Effect size
(95% CI)

Quality of life (a)

Physical 64¢3 (46¢4-78¢6) 78¢6 (71¢4-82¢1) < 0¢001* -0¢461 (-0.605 to -0.299) 71¢4 (64¢3-82¢1) 71¢4 (60¢7-82¢1) 0¢607 -0¢053 (-0.250 to 0.148)

Psychological 70¢8 (66¢7-75¢0) 79¢2 (70¢8-85¢4) < 0¢001* -0¢469 (-0.611 to -0.297) 75¢0 (62¢5-79¢2) 70¢8 (60¢4-79¢2) 0¢795 -0¢027 (-0.225 to 0.174)

Social 75¢0 (58¢3-75¢0) 75¢0 (66¢7-100¢0) < 0¢001* -0¢333 (-0.500 to -0.143) 75¢0 (66¢7-75¢0) 75¢0 (58¢3-83¢3) 0¢318 -0¢098 (-0.292 to 0.103)

Environmental 62¢0 (51¢6-67¢2) 68¢8 (62¢5-78¢1) < 0¢001* -0¢423 (-0.574 to -0.243) 62¢5 (53¢1-68¢8) 65¢6 (53¢1-71¢9) 0¢258 -0¢117 (-0.309 to 0.085)

Global 63¢0 (58¢2-71¢2) 74¢7 (68¢5-83¢7) < 0¢001* -0¢559 (-0.683 to -0.405) 68¢8 (62¢8-73¢2) 70¢3 (58¢2-78¢0) 0¢252 -0¢119 (-0.311 to 0.083)

Depressive symptoms (b) 11¢0 (7¢0-15¢0) 5¢0 (2¢0-9¢0) < 0¢001* 0¢561 (0.407 to 0.684) 10¢0 (6¢0-14¢5) 7¢0 (4¢0-10¢5) 0¢021* 0¢239 (0.041 to 0.419)

Anxiety (c)

Trait 44¢0 (37¢5-49¢0) 37¢0 (28¢5-44¢5) 0¢001* 0¢330 (0.140 to 0.684) 44¢0 (36¢5-48¢0) 41¢0 (31¢0-50¢0) 0¢203 0.132 (-0.070 to 0.323)

State 48¢0 (41¢0-54¢0) 35¢0 (31¢0-43¢0) < 0¢001* 0¢558 (0.403 to 0.681) 39¢0 (34¢0-49¢0) 39¢0 (33¢0-45¢0) 0¢438 0¢080 (-0.121 to 0.276)

Sexual function (d)

Desire 3¢0 (2¢4-4¢5) 3¢6 (3¢0-4¢2) 0¢169 -0¢141 (-0.331 to 0.061) 3¢6 (3¢0-4¢2) 3¢6 (3¢0-4¢8) 0¢185 -0¢136 (-0.326 to 0.066)

Arousal 0¢0 (0¢0-3¢9) 3¢6 (0¢0-4¢5) 0¢094 -0¢164 (-0.352 to 0.037) 3¢6 (0¢0-4¢5) 3¢9 (2¢4-5¢1) 0¢047* -0¢202 (-0.386 to -0.003)

Lubrication 0¢0 (0¢0-5¢4) 3¢6 (0¢0-4¢8) 0¢232 -0¢117 (-0.310 to 0.084) 3¢6 (0¢0-5¢3) 4¢2 (3¢5-5¢4) 0¢138 -0¢151 (-0.340 to 0.050)

Orgasm 0¢0 (0¢0-4¢4) 4¢0 (0¢0-4¢8) 0¢059 -0¢185 (-0.371 to 0.015) 3¢6 (0¢0-5¢2) 4¢4 (3¢2-5¢6) 0¢031* -0¢219 (-0.401 to -0.020)

Satisfaction 5¢2 (3¢6-6¢0) 5¢6 (4¢4-6¢0) 0¢181 -0¢135 (-0.326 to 0.067) 5¢6 (4¢2-6¢0) 6¢0 (4¢8-6¢0) 0¢334 -0¢094 (-0.288 to 0.107)

Pain 0¢0 (0¢0-5¢2) 3¢6 (0¢0-6¢0) 0¢131 -0¢147 (-0.337 to 0.054) 4¢0 (0¢0-6¢0) 4¢8 (2¢8-5¢8) 0¢380 -0¢089 (-0.284 to 0.113)

Global 9¢6 (5¢6-28¢3) 23¢9 (9¢3-28¢2) 0¢086 -0¢178 (-0.364 to 0.023) 23¢7 (8¢7-29¢4) 27¢1 (18¢9-31¢4) 0¢041* -0¢211 (-0.394 to -0.012)

Table 3: Comparison of outcomes in mothers of neonates with congenital syphilis and mothers of healthy neonates.
* p-values less than 0.05 were considered statistically significant. Analyses were performed by using the Mann-Whitney test. Data were reported as median and interquartile range (Q1-Q3). CS, congenital syphilis. CI, confidence

interval.
(a) Each domain of quality of life ranges from 0 to 100 points and higher values indicate a better quality of life.
(b) Depression scores range from 0 to 63 and higher values indicate greater depressive severity.
(c) Anxiety scores range from 20 to 80 and higher scores indicate greater anxiety.
(d) Total FSFI score ranges from 2 to 36 and higher values indicate greater levels of sexual functioning.
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In-hospital 3 months p-value Effect size (95% CI)

Quality of life (a)

Physical 64¢3 (46¢4-78¢6) 71¢4 (64¢3-82¢1) 0¢008 0.383 (0.119 to 0.597)

Psychological 70¢8 (66¢7-75¢0) 75¢0 (62¢5-79¢2) 0¢418 0.126 (-0.175 to 0.406)

Social 75¢0 (58¢3-75¢0) 75¢0 (66¢7-75¢0) 0¢429 0.144 (-0.208 to 0.463)

Environmental 62¢0 (51¢6-67¢2) 62¢5 (53¢1-68¢8) 0¢880 -0¢023 (-0.304 to 0.262)

Global 63¢0 (58¢2-71¢2) 68¢8 (62¢8-73¢2) 0¢022 0.332 (0.061 to 0.557)

Depressive symptoms (b) 11¢0 (7¢0-15¢0) 10¢0 (6¢0-14¢5) 0¢563 -0.086 (-0.361 to 0.202)

Anxiety (c)

Trait 44¢0 (37¢5-49¢0) 44¢0 (36¢5-48¢0) 0¢537 -0¢091 (-0¢360 to 0¢193)
State 48¢0 (41¢0-54¢0) 39¢0 (34¢0-49¢0) <0¢001 -0.539 (-0.713 to -0.302)

Sexual function (d)

Desire 3¢0 (2¢4-4¢5) 3¢6 (3¢0-4¢2) 0¢414 0.132 (-0.181 to 0.420)

Arousal 0¢0 (0¢0-3¢9) 3¢6 (0¢0-4¢5) 0.074 0.301 (-0.018 to 0.564)

Lubrication 0¢0 (0¢0-5¢4) 3¢6 (0¢0-5¢3) 0¢085 0.296 (-0.031 to 0.565)

Orgasm 0¢0 (0¢0-4¢4) 3¢6 (0¢0-5¢2) 0¢035 0.357 (0.042 to 0.608)

Satisfaction 5¢2 (3¢6-6¢0) 5¢6 (4¢2-6¢0) 0¢317 0.165 (-0.154 to 0.453)

Pain 0¢0 (0¢0-5¢2) 4¢0 (0¢0-6¢0) 0¢046 0.344 (0.020 to 0.603)

Global 9¢6 (5¢6-28¢3) 23¢7 (8¢7-29¢4) 0.058 0.277 (-0.002 to 0.516)

Table 4: Longitudinal changes in the outcomes for mothers of neonates with congenital syphilis.
*p-values less than 0.05 were considered statistically significant. Analyses were performed by using the Wilcoxon test. Data were reported as median and inter-

quartile range (Q1-Q3).
(a) Each domain of quality of life ranges from 0 to 100 points and higher values indicate a better quality of life.
(b) Depression scores range from 0 to 63 and higher values indicate greater depressive severity.
(c) Anxiety scores range from 20 to 80 and higher scores indicate greater anxiety.
(d) Total FSFI score ranges from 2 to 36 and higher values indicate greater levels of sexual functioning.
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scores for depressive symptoms (p = 0¢021; small effect
size 0¢239 [95% CI 0¢041 to 0¢419]) and low overall sex-
ual function (p = 0¢041; small effect size: -0¢211 [95% CI
-0¢394 to -0¢012]) compared to the control group. Differ-
ences were observed in the arousal (p = 0¢047; small
effect size: -0¢202 [95% CI -0¢386 to -0¢003]) and
orgasm (p = 0¢031; small effect size: -0¢219 [95% CI
-0¢401 to -0¢020]) domains (Table 3).
Longitudinal changes of outcomes among mothers of
neonates with congenital syphilis
Three months after birth, we found improvements in
quality of life especially related to the physical domain
(p = 0¢008; moderate effect size: 0¢383 [95% CI 0¢119 to
0¢597]) and a decreased levels of state anxiety (p <
0¢001; large effect size: -0¢539 [95% CI -0¢713 to
-0¢302]). Moreover, there was increased levels of orgas-
mic function (p = 0¢035; moderate effect size: 0¢357
[95% CI 0¢042 to 0¢608]) and pain (p = 0¢046; moder-
ate effect size: 0¢344 [95% CI 0¢020 to 0¢603]). No
changes were found in other domains of quality of life
and sexual functional, trait anxiety, and depressive
symptoms (Table 4).
Discussion
STIs have been associated with negative psychological
outcomes in women including stigma, shame, and loss
www.thelancet.com Vol 7 Month March, 2022
of self-esteem, which can lead to broken relationships
and gender-based violence.38 Vertical transmission of
syphilis is considered a sentinel health event and its
occurrence indicates the existence of flaws in syphilis
control programs and the prenatal system and has an
important financial and emotional impact.39,40 In low-
and middle income countries, syphilis is a relatively
common problem and is associated with substantial
morbidity, including adverse pregnancy outcomes.41 In
the present study, we found a high prevalence of
unplanned pregnancy and a high number of syphilis
cases undiagnosed during the prenatal care. These find-
ings suggest the need for high-quality family planning
programs and better screening for gestational syphilis.
Morevoer, mothers of neonates diagnosed with congeni-
tal syphilis have changes in mental health and low sex-
ual function in the postpartum period compared to
mothers of healthy neonates.

The assessment of quality of life in individuals diag-
nosed with STIs is critical due to the stigma attributed
to the disease.42 In this study, the vertical transmission
of syphilis, the need of hospitalization and antimicrobial
therapy for neonates, and the morbidities associated
with congenital syphilis can play a major role in worsen-
ing maternal quality of life in the first days after the
delivery when compared to women whose children
were born without health problems. Besides, mothers
live with the daily uncertainties of the disease's
7
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prognosis leading to high levels of anxiety and depres-
sive symptoms, which have repercussions on important
aspects of their quality of life.

Parents who have their children admitted to neonatal
care units experience high levels of stress related to anx-
iety, fatigue, depression, and sleep disorders, leading to
long-term emotional problems and health changes.43 In
mothers, high levels of anxiety are often documented in
several studies44−46 and are associated with factors
such as length of stay, difficulty taking care of the child,
and lack of information.46 Although high levels of anxi-
ety were observed among mothers of neonates diag-
nosed with congenital syphilis in the first days after
delivery, there was a significant reduction in the anxiety
state over time, which can be explained by hospital dis-
charge and the return of mothers to their daily lives.

There is evidence that maternal depressive symp-
toms affect mother-child interaction with negative con-
sequences for child development47,48 and the
perception of their quality of life even after the mother
remits the symptoms.49 In this study, we found that
mothers of neonates with congenital syphilis have
higher depressive symptoms when compared to moth-
ers of healthy neonates. These higher levels of depres-
sive symptoms may be associated to the lack of
psychological support, internal conflicts related to
health care, the culpability of the infection transmission
to your child, and the stigmatization of the disease. Pre-
dictive models are being created to guide health profes-
sionals to identify mothers at risk, including mothers
with history of depression and who report in the last
week loss of the ability to feel pleasure and the presence
of panic or fear.15

Currently, most cases of syphilis occur in individuals
with high-risk sexual behavior and limited access to
health care. The diagnosis of STI can lead to significant
social stigma, intense embarrassment and fear of retali-
ation, domestic violence, or loss of relationship.50 Thus,
social support for women diagnosed with syphilis dur-
ing pregnancy is extremely important for their mental
health. Greater social support during the first three
months after delivery has been associated with a reduc-
tion in anxiety and depressive symptoms.51 The postpar-
tum challenges are similar for all mothers who seek
support from their partners and family.52

During the postpartum period, sexual function prob-
lems have been related to the presence of depressive
symptoms.53−55 In the present study, we observed a
lower sexual function among mothers of neonates with
congenital syphilis, especially in arousal and orgasm
domains, aspects associated to the affective dimension
and intimacy. It has been reported that women with
depression have low activity of the hypothalamus, cin-
gulate gyrus and parahippocampal gyrus, regions of the
limbic system involved with sexual stimulation and
pleasure.56 However, the relationship between sexual
dysfunction and depression appears to be bidirectional,
as the presence of any of these conditions can trigger or
exacerbate the other, and the treatment of one condition
can improve the other.57

Moreover, the results of our study on the sexual func-
tion may also be associated with the stigma of the dis-
ease, the lack of trust in the partner, body changes, and
the woman's exclusive dedication to neonatal care. Sex-
ual dysfunction cannot be neglected by health professio-
nals55 who must be trained to address sexuality issues
during the pre- and post-natal period.53 For women with
syphilis, sexual health and their history should be rou-
tinely addressed during consultations, since the clinical
presentation of the pathology is often asymptomatic.4
Strengths and limitations
In this study, to reduce the potential introduction of
selection bias and confounding,58 we matched the par-
ticipants based on age, income, and education, and as
result, we obtained two balanced groups at the baseline.
Moreover, we found large effect sizes comparing the
outcomes in mothers of neonates with congenital syphi-
lis and mothers of healthy neonates during the in-hospi-
tal stay and moderate to large effect sizes in the
longitudinal analysis among mothers of neonates with
congenital syphilis. These results can outweigh the
combined effects of plausible confounders.

Although our study was the first to assess the impact
of vertical transmission of syphilis on the quality of life,
mental health, and sexual function of mothers, our
results are limited to a short-term evaluation. The diffi-
culty of long-term follow-up for mothers of neonates
with congenital syphilis has been reported59 and may
be associated with the low educational level and high
social vulnerability in low- and middle-income coun-
tries. The barriers to accessing essential healthcare serv-
ices may compromise the postnatal care and
improvement of public policies including health educa-
tion strategies are needed to reduce unfavorable out-
comes in this population. Future studies should be
carried out to assess maternal mental health over time
and their impact on mother-child and marital interac-
tions.

Finally, although we used well-recognized question-
naires with close-ended questions, the large number of
items was a challenge and may have led to response
fatigue and demotivation. However, there were no com-
plaints from any respondent during data collection. Fur-
thermore, self-report questionnaires are the most used
formal evaluative method for assessing patient-centered
outcomes as they are simple, inexpensive, and easy to
measure at more than one point in time.
Conclusion
Mothers of neonates with congenital syphilis present
poorer quality of life, mental health, and sexual function
www.thelancet.com Vol 7 Month March, 2022
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compared to mothers of healthy neonates. This study
highlights the importance of multidisciplinary approach
in low-resource settings in Brazil since the pre-concep-
tional assessment and the adoption of educational activ-
ities on syphilis to improve the mental health, quality of
life, and sexual function of these women.
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Aperfeiçoamento de Pessoal de N�ıvel Superior − Brasil
(CAPES) − Finance Code 001.
Contributors
CSST: conceptualisation, methodology, data collection,
data analysis, and writing. SJGSO, VTGS, ACV, MOM,
HPSJr, VSS: literature search, data interpretation, and
writing. PRMF: conceptualisation, methodology, project
administration, supervision, data analysis, and writing.
All authors discussed the results and contributed to the
final manuscript.
Data sharing statement
The data sets used and analyzed during the current
study are available from the corresponding author on
reasonable request.
Funding
Brazilian Federal Agency for Coordination of Improve-
ment of Higher Education Personnel (CAPES).
Supplementary materials
Supplementary material associated with this article can
be found in the online version at doi:10.1016/j.
lana.2021.100127.
References
1 Goh BT. Syphilis in adults. Sex Transm Infect 2005;81:448–52.
2 Stoltey JE, Cohen SE. Syphilis transmission: a review of the current

evidence. Sex Health 2015;12:103–9.
3 Hollier L, Harstad T, Sanchez P, Twickler D, Wendel Jr G. Fetal

syphilis: clinical and laboratory characteristics. Obstet Gynecol
2001;97:947–53.

4 Willeford WG, Bachmann LH. Syphilis ascendant: a brief history
and modern trends. Trop Dis Travel Med Vaccines 2016;2:2–5.

5 Lancet T. Congenital syphilis in the USA. Lancet 2018;392.
6 Brasil. Minist�erio da Sa�ude. Secretaria de vigilância em Sa�ude. Bole-
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