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Abstract Objective To assess the knowledge and compliance of health professionals regarding the
diagnostic and treatment practices for syphilis in patients admitted for childbirth in public
maternity hospitals in the city of Teresina, in the state of Piauí, Northeastern Brazil.
Methods A cross-sectional study was performed in 2015 with obstetricians and
nurses working in the public maternity hospitals in Teresina (n ¼ 159) using a self-
administered questionnaire, with 5% of losses and 10% of refusals. The study used 21
evaluation criteria: 13 of them were related to knowledge (5 on serological tests and 8
on treatment adequacy); 8 were related to practices (3 on diagnosis, 4 on treatment,
and 1 on post-test counseling). The knowledge of and compliance to the practices was
estimated as the proportion of health professionals’ answers that were in agreement
with Brazilian Ministry of Health protocols.
Results Theobstetricianswere in agreement with two criteria concerning the knowledge
of serological tests, one for diagnostic practices, and one for treatment practice. Among
nurses, no single match between actual procedures and guidelines was observed.
Conclusions Low compliance with the protocols results in missed opportunities for
the diagnosis and treatment of pregnant and postpartum women and their partners.
Strategies for training and integrating the various professional groups, improved data
recording on prenatal cards, and greater accountability of the hospital team in
managing the women’s partners are needed to overcome the barriers identified in
the study and to interrupt the syphilis transmission chain.
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Introduction

The most recent available global estimates of syphilis in
pregnancy, obtained from World Health Organization (WHO)
databases, indicate that � 1.4 million pregnant women pre-
sented active syphilis infectionworldwide in 2008, distributed
across Asia (44.3%), Africa (39.3%), the Americas (7.8%), the
Pacific (4.0%), the Mediterranean (3.0%), and Europe (1.6%). In
the absence ofadequatediagnosis and treatment, an estimated
710,000 pregnancies evolve to adverse outcomes associated
with the infection, including stillbirth, early fetal deaths,
neonatal deaths, prematurity, low birth weight, and infected
newborns,1 with an extremely high burden of disease.2

The elimination of congenital syphilis (CS) is a top public
health priority. The goal is to reduce the incidence of congeni-
tal syphilis to below 0.5 cases per 1,000 live births.3–5 In Brazil,
19,228 new cases of CS were reported to the Information
System on Notifiable Diseases (Sinan, in the Portuguese acro-
nym) in2015,withan incidence rateof6.5per1,000 livebirths,
which 13 times higher than the goal of elimination.6

The principal strategy for the control of CS is the identifica-
tion and treatment of pregnant womenwith syphilis infection
during prenatal care. However, worldwide, some two thirds of
the adverse outcomes associated with syphilis in pregnancy
occur in women who received prenatal care but were not
tested and/or treated for syphilis.1 Therefore, in order to
achieve the goal of eliminating CS, theWHO established three
process goals related to the care provided to pregnant women:

offer prenatal care, test for diagnosis of syphilis, and treat the
disease during pregnancy, with coverage of at least 95%.5

The Brazilian Ministry of Health (MoH) also recommends
serological testing at thefirst prenatal visit, with an additional
test at the beginning of the third trimester of pregnancy and
another test upon hospital admission for childbirth or curet-
tage. This additional testing aims to identify cases or inade-
quate treatments during pregnancy,7 and provides new
opportunities for the diagnosis and treatment of the mothers,
their partners and newborns at the time of childbirth.8

In Brazil, of all cases of CS registered in 2015, 78.4% of the
pregnant women had received prenatal care, but only 51.4%
underwent a syphilis diagnostic test during pregnancy, only
34.6% underwent it during admission for childbirth or curet-
tage, only 8.9% underwent it after that period, and 5.1% with
diagnostic period ignored. From those pregnant womenwho
received prenatal care, 56.5% received inadequate treatment,
and 27.3% were untreated, whereas the majority of their
partners were untreated (62.3%) or with ignored registered
information about treatment (23.8%),6 thus revealing serious
flaws in this care.

An evenworse situationwas observed in some states of the
Northeast of Brazil (the least economicallydeveloped regionof
the country). Piauí is one of the Northeastern states, with a CS
rate of 7.8 per 1,000 live births in 2015,6 and its capital,
Teresina, is the state’s largest city, with 800,000 inhabitants,
andaCS rateof 15.3per1,000 livebirths. In this city, of all cases
of CS registered in2015, 43.2%underwent a syphilis diagnostic

Resumo Objetivo Avaliar o conhecimento e a conformidade em práticas de diagnóstico e
tratamento no manejo da sífilis por ocasião da admissão para o parto entre os
profissionais de saúde atuantes nas maternidades públicas de Teresina, Piauí, na
Região Nordeste do Brasil.
Métodos Realizou-se, em 2015, um estudo transversal com a população de médicos
obstetras e enfermeiros atuantes nas maternidades públicas de Teresina (n ¼ 159) por
meio de formulários autoaplicáveis, tendo sido registradas 5% de perdas e 10% de
recusas. Foram utilizados 21 critérios de avaliação: 13 relacionados ao conhecimento
(5 sobre exames sorológicos e 8 sobre adequação do tratamento) e 8 relacionados às
práticas (3 sobre diagnóstico, 4 sobre tratamento, e 1 sobre aconselhamento pós-
teste). A conformidade dos conhecimentos e práticas foi estimada como a proporção
de respostas dos profissionais em concordância com os protocolos do Ministério da
Saúde brasileiro.
Resultados Foi observada concordância em dois critérios de conhecimento sobre
exames sorológicos, um relacionado às práticas diagnósticas, e um de prática de
tratamento, entre os médicos. Entre os enfermeiros, nenhum critério avaliado
apresentou concordância com os critérios padrão.
Conclusões O perfil observado de baixa conformidade quanto aos critérios avaliados
resulta em oportunidades perdidas de diagnóstico e tratamento das gestantes/
puérperas e de seus parceiros. Estratégias de capacitação e integração das diversas
categorias profissionais, melhoria nos registros no cartão de pré-natal e maior
responsabilização da equipe hospitalar no manejo do parceiro são necessárias para
superar as barreiras encontradas e interromper a cadeia de transmissão da doença.
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test during admission for childbirth or curettage, and 10.3%,
after that period; 76.5% of them were inadequately treated,
21.1% had absence of treatment/ignored information (21.1%),
and 77.5% of their partners were not treated.9

Given the gap between Brazil’s epidemiological situation
and the goal of eliminating congenital syphilis, plus the need
to intervene to avoid missing the opportunity to diagnose
and treat women with syphilis and their newborns, this
study aims to assess the knowledge of and compliance to the
practices in the diagnosis and treatment of syphilis upon the
admission of pregnant women for childbirth by the health
professionals working in the public maternity hospitals in
Teresina, Piauí, in relation to Brazilian MoH protocols.

Methods

A cross-sectional study was conducted from February 1st to
March 31st, 2015, with the obstetricians and nurses working
in the public maternity hospitals in Teresina, Piauí (three
municipal and one state hospital), in operation during the
study period. The sample excluded professionals that were
working exclusively in management, administrative, outpa-
tient, and materials and sterilization services or in the
maternal intensive care unit (ICU).

The health professionals were contacted by the principal
investigator during their ward duty at the maternity hospi-
tals. After an invitation to participate in the study, they
received a self-applied questionnaire with multiple-choice
questions, to be returned in a sealed, unidentified envelope
at the end of their shift or on a date and time suggested by the
participant.

Refusalswere defined asprofessionalswho stated that they
declined to participate, returned the questionnaire blank, or
failed to return the questionnaire after scheduling three
attempts for this purpose, while losses were defined as pro-
fessionals that were not contacted because they were on
maternity or sick leave or vacation during the study period.
A field spreadsheet was used to control the return of the
questionnaires, in which there was no key field connected to
the questionnaires, which enabled the calculation of the
response ratewhile safeguarding the participants’ anonymity.

The professionals’ profile was characterized through a
descriptive analysis of their demographic and training char-
acteristics and careers, with a point estimate of proportions
and respective 95% confidence intervals (95%CIs).

In order to assess the health professionals’ knowledge and
practices in the management of syphilis in patients admitted
for childbirth, we used the normative evaluation as the theo-
retical reference,10 according to the guidelines in the MoH
protocols, as of the study’s starting date.7,11 The guidelines
were summarized in 21 evaluation criteria: 13 of them were
related toknowledge (5on serological tests and8on treatment
adequacy based on hypothetical clinical cases); 8 were related
to practices (3 on diagnosis, 4 on treatment, and 1 on post-test
counseling).Agreementwasassessedbythegroupof research-
ers considering the core of contents, which were expressed in
multiple choice questions comparing and contrasting the
professionals’ answers about their knowledge and practices

in the diagnosis and treatment of syphilis vis-à-vis the stan-
dard procedures as stated in the manuals.

Compliance with the evaluation criteria was estimated as
the proportion of the health professionals’ answers that
agreed with the MoH protocols, with the respective 95%CI.
The criteria were considered compliant when the interval
estimate included 95% compliance or greater, according to
the standard adopted by the WHO for diagnostic and thera-
peutic goals for syphilis in pregnancy.5 The questionnaires
were keyed into the EpiData (EpiData Association, Odense,
Denmark) software, version 3.1, with duplicate keying-in of
15% of the questionnaires and correction of errors as identi-
fied. Statistical analyses were performed using the Statistical
Package for the Social Sciences (SPSS, IBM Corp., Armonk,
NY, US) software, version 20.

The research project was approved by the Institutional
Review Boards of our institutions (CAAE case review no.
861.845). In order to ensure the research subjects’ anonymity,
rather than an informed consent form, a letter of invitation
that contained information on the study and relevant infor-
mation on the investigators, the same procedure adopted in a
previous study, was sent.12 Thus, filling out and returning the
questionnaire were considered expressions of consent by the
health professional to participate in the study.

Results

A total of 237 obstetricians and nurses working in the public
maternity hospitals in Teresina were considered eligible, of
whom 13 (5%) were on vacation or maternity or sick leave,
and were thus not invited to participate. Of the 224 health
professionals invited to participate in the study, 22 (10%)
refused. Of the questionnaires received, 59 were filled out by
obstetricians, 100 by nurses who worked with women
admitted for childbirth, and 43 by nurses who worked only
with the newborns. The latter group was not included in the
present study, as our aimwas to evaluate the knowledge and
practices related to women’s care.

Of the 159 professionals that participated in the study, the
majority were women (67%), under 40 years of age (65%),
who had graduated from higher education less than 10 years
before the present study (53%), with less than 10 years of
experience working in maternity hospitals (71%), and with
job stability in the public service (74%). Among the nurses,
there was a statistically higher percentage of women, youn-
ger individuals (under 30 years of age), and of respondents
with less time since graduation and fewer years of experi-
ence working in maternity hospitals when compared with
the obstetricians (►Table 1).

An analysis of the participants’ complementary training
showed that 88% of them had attended some kind of gradu-
ate course, and 54% of these had a specialization or residency
in maternal and child health; the percentages were statisti-
cally lower for nurses in both cases.

Total 39% of the professionals stated that they had partic-
ipated in some training on syphilis management, of whom
more than 2/3 (69%) had received their most recent training
1 to 5 years before the study. Nearly 2/3 (64%) of the subjects
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Table 1 Demographic, training, and work characteristics of health professionals in public maternity hospitals. Teresina, state of
Piauí, Brazil, 2015 (n ¼ 159)

Obstetricians
(n ¼ 59)

Nurses
(n ¼ 100)

Total
(n ¼ 159)

Variables n % (95%CI)� n % (95%CI)� n % (95%CI)�

Sex

Female 20 34 (22.4 - 47. 5) 86 86 (77.2–91.8) 106 67 (58.7–73.8)

Male 39 66 (52.5–77.6) 14 14 (8.1–22.7) 53 33 (26.2–41.3)

Age group (years)

< 30 4 7 (2.2–17.3) 39 39 (29.5–49.3) 43 27 (20.4–34.8)

30–39 25 42 (29.8–55.9) 35 35 (25.9–45.2) 60 38 (30.3–45.8)

40–49 13 22 (12.7–35.0) 14 14 (8.1–22.7) 27 17 (11.7–23.9)

� 50 16 27 (16.7–40.5) 9 9 (4.4–16.3) 25 16 (10.6–22.5)

Time since graduation

< 10 years 15 25 (15.4–38.7) 70 70 (59.9–78.5) 85 53 (45.4–61.3)

� 10 years 43 73 (59.5–83.2) 29 29 (20.6–39.1) 72 45 (37.4–53.3)

Time working in the maternity hospital

< 10 years 26 44 (31.4–57.5) 87 87 (78.4–92.6) 113 71 (63.3–77.8)

� 10 years 32 54 (40.8–67.1) 9 9 (4.4–16.8) 41 26 (19.3–33.4)

Employment relationship in maternity hospital

Stable/public servant 49 83 (70.6–91.1) 69 69 (58.8–77.7) 118 74 (66.6–80.7)

Temporary 10 17 (8.8–29.4) 30 30 (21.4–40.1) 40 25 (18.8–32.8)

Graduate training

Yes 59 100 (92.4–100.0) 81 81 (71.7–87.9) 140 88 (81.7–92.5)

No 0 0 (0.0–7.6) 17 17 (10.5–26.1) 17 11 (6.5–16.8)

Most recent types of graduate training

Specialization/residency 53 90 (78.5–95.8) 68 68 (57.8–76.8) 121 76 (68.6–82.3)

Master’s 2 3 (0.6–12.7) 13 13 (7.4–21.6) 15 9 (5.5–15.3)

PhD 3 5 (1.3–15.0) 0 0 (0.0–4.6) 3 2 (0.5–5.9)

Other 1 2 (0.1–10.3) 0 0 (0.0–4.6) 1 1 (0.0–4.0)

Most recent type of specialization/residency��(���)

Maternal and child health 47 89 (76.3–95.3) 18 26 (16.8 - 38.8) 65 54 (44.4–62.7)

ICU/urgency and emergency 1 2 (0.1–11.4) 18 26 (16.8 - 38.8) 19 16 (10.0–23.7)

Family health /public health 0 0 (0.0–8.4) 10 15 (7.6–25.8) 10 8 (4.2–15.0)

Other 6 11 (4.7–23.7) 19 28 (18.1–40.3) 25 21 (14.0–29.2)

Participation in training on syphilis

Yes 22 37 (25.3–50.9) 40 40 (30.5–50.3) 62 39 (31.5–47.1)

No 36 61 (47.4–73.2) 57 57 (46.7–66.7) 93 58 (50.4–66.2)

Most recent training���

< 1 year 0 0(0.0–18.5) 3 8 (1.9–21.5) 3 5 (1.2–14.4)

1 to 5 years 13 59 (36.7–78.5) 30 75 (58.5–86.7) 43 69 (56.2–80.1)

> 5 years 9 41 (21.5–63.3) 6 15 (6.2–30.5) 15 24 (14.6–37.0)

Knows MoH manual

Yes 31 52 (39.2–65.5) 71 71 (60.9–79.4) 102 64 (56.1–71.5)

No 26 44 (31.4–57.5) 25 25 (17.1–34.8) 51 32 (25.0–40.0)
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reported knowing the MoH manual on prevention of con-
genital syphilis, and 70% of them had last consulted it
between 1 and 5 years before the study. The manual had
been read in its entirety by 23% of the professionals.

In relation to the knowledge of serological tests (►Table 2),
79% of the obstetricians and nurses identified the Venereal
Disease Research Laboratory (VDRL) test as a non-treponemal
test, 77% identified the fluorescent treponemal antibody-
absorption (FTA-Abs) test and the Treponema pallidum hem-
agglutination assay (TPHA) as treponemal tests, and 50%
identified the rapid syphilis test as a treponemal test. The
obstetricians showedhigher agreement rates for theVDRL and
FTA-Abs tests and the TPHA compared with the nurses.

Six percent of the professionals correctly identified the
VDRL test’s relevant characteristics for the clinical manage-
ment in pregnancy, while the lowest percentage of correct
answers was associated with the fact that this test is also
considered qualitative (32%). About 1/3 of the professionals
(29%) have correctly indicated the characteristics of the trepo-
nemal tests, while 31% have erroneously stated that trepone-
mal tests become “non-reactive” after adequate treatment,
and 28% stated that they can be used to control the cure.

Agreement rates about the knowledge of the treatment of
syphilisduringpregnancyvaried from21%(95%CI: 14.9–28.0%)
to 76% (95%CI: 68.6–82.3%) (►Table 3), and the lowest propor-
tionofcorrect answerswas for theminimumtimebetween the
conclusion of the treatment and childbirth for the mother’s
treatment tobeconsideredadequate. The results also showeda
low proportion of adequate management of the pregnant
woman in relation to penicillin allergy (32%), in the evaluation
ofmaternal serological titers following treatment (41%), and in
the interval between doses of penicillin benzathine (48%)
during the pregnant woman’s treatment. The obstetricians
showed a statistically higher agreement rate than the nurses
in three clinical cases:management of a pregnantwomanwith
a lowserological titerduring pregnancyand report of adequate
prior treatment; prescription of treatment with the correct

interval betweendoses of penicillin benzathine; and treatment
of the partner.

Ofall theprofessionals, 74%stated that theyrecordedonthe
patient chart and/oron thehospital admission formthe results
of the serological tests for syphilis contained on the prenatal
card and 82% of the treatments received by the woman.
Ordering “syphilis serology” for all women admitted for
childbirth or curettage was reported by 40% of the professio-
nals, and was statistically more common among obstetricians
(96%; 95%CI: 87.2–99.4%). Among nurses, 47% reported not
ordering the tests (95%CI: 37.0–57.2%) and 36% reported not
being allowed to order them (95%CI: 26.8–46.3%) (►Table 4).

Obstetricians and nurses differed significantly in relation
to the correct procedure in the treatment of syphilis accord-
ing to the stage of the disease. Among the obstetricians, 66%
(95%CI: 52.5–77.6%) reported the correct treatment of
primary syphilis, 52% (95%CI: 39.2–65.5%) reported the
correct treatment of secondary syphilis, and 95% (95%CI:
84.9–98.7%) reported the correct treatment of syphilis of
unknown duration. The majority of nurses reported not
being allowed to prescribe any medicine for the pregnant
women in the maternity hospital, regardless of the stage of
the disease (58%; 95%CI: 47.7–67.7%).

The offer of 3 recommended instructions during the post-
test counselingwas reported by 73% of theprofessionals.More
than 1/3 of the professionals (37%) reported calling in the
partners of thepregnantwomenwith syphilis to thematernity
hospital to order the VDRL test and prescribe treatment.

The main barriers to the adequate management of syphilis
in thematernity hospitalswere lackof records of thediagnosis
on the prenatal card (50%) and of the treatments received
during prenatal care (65%); the pregnant women’s lack of
information on the treatments performed during prenatal
care (64%); and difficulties in conversing with the women’s
partners (50%) (►Table 5). The nurses reported statistically
greater difficulty in explaining the test result to the pregnant
women (41%; 95%CI: 31.4–51.3) when compared with the

Table 1 (Continued)

Obstetricians
(n ¼ 59)

Nurses
(n ¼ 100)

Total
(n ¼ 159)

Variables n % (95%CI)� n % (95%CI)� n % (95%CI)�

Last time consulting the MoH manual���

< 1 year 4 13 (4.2–30.8) 12 17 (9.4–28.0) 16 16 (9.5–24.5)

1 to 5 years 23 74 (55.1–87.4) 48 68 (55.3–77.9) 71 70 (59.6–78.1)

> 5 years 2 6 (1.1–22.8) 9 13 (6.3–23.2) 11 11 (5.8–18.9)

Read MoH manual ���

Yes, entirely 13 42 (25.1–60.7) 11 16 (8.3–26.4) 24 23 (15.9–33.1)

Yes, partially 16 52 (33.4–69.4) 57 80 (68.8–88.4) 73 72 (61.6–79.8)

No 2 6 (1.1–22.8) 3 4 (1.1–12.7) 5 5 (1.8–11.6)

Abbreviations: 95%CI, 95% confidence interval; ICU, intensive care unit; MoH, Ministry of Health.
Notes: �Proportions of the total obstetricians (59) and nurses (100): the totals for each variable differ due to the small number of “missing” cases;
��multiple-choice question; ���question answered by participants that answered yes to the previous question.
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obstetricians (17%; 95%CI: 8.8–29.4%). For the other difficul-
ties, there was no statistically significant evidence of differ-
ences between obstetricians and nurses (►Table 5).

Discussion

The results of the present study reveal a series of gaps in the
knowledge and practices among health professionals in-
volved in obstetric care, whose answers express approaches
that fail to agree consistently with the Brazilian MoH7,11 and
international protocols.4

The obstetricians agreedwith two criteria pertaining to the
knowledge of serological tests (the VDRL test as a non-trepo-
nemal test, and the TPHA and FTA-Abs test as treponemal
tests), one criteria about diagnostic practices (“ordering syph-

ilis serology for all pregnant women admitted for childbirth
andcurettage”), andonecriteria regarding treatmentpractices
(“treatment of syphilis of unknown duration”). Among the
nurses, no criterion agreed with the protocols. These findings
are worrisome, since this performance could be defined as
incompatible with any concerted attempt to curb CS.

Low agreement rates were observed for laboratory tests
used to diagnose syphilis, which is essential to properly
manage each case. The lowest agreement rate was with the
rapid syphilis test. Brazil’s health care system only imple-
mented this test in 2011,13 which might explain the health
professionals’ lower familiaritywith its use. It appears that the
implementation strategiesused so farhavebeen insufficient to
increase the knowledge and uptake of this test. Once applied
properly, it may produce relevant benefits in terms of greater

Table 2 Agreement of the health professionals’ knowledge on laboratory tests in relation to the management of syphilis in
pregnancy. Teresina, state of Piauí, Brazil, 2015

Criteria Obstetricians
(n ¼ 59)

Nurses
(n ¼ 100)

Total
(n ¼ 159)

n % (95%CI)� N % (95%CI)� n % (95%CI)�

The VDRL test is non-treponemal

In agreement 54 92 (80.6–96.8) 72 72 (62.0–80.3) 126 79 (71.9–85.1)

Not in agreement/not informed 5 8 (3.1–19.4) 28 28 (19.7–38.0) 33 21 (14.9–28.1)

The rapid syphilis test is treponemal

In agreement 28 48 (34.5–60.8) 51 51 (40.9–61.0) 79 50 (41.7–57.7)

Not in agreement/not informed 31 52 (39.2–65.5) 49 49 (38.9–59.1) 80 50 (43.3–58.3)

The TPHA and FTA-Abs test are treponemal

In agreement 54 92 (80.6–96.8) 69 69 (58.8–77.7) 123 77 (69.9–83.4)

Not in agreement/not informed 5 8 (3.1–19.4) 31 31 (22.3–41.1) 36 23 (16.5–30.1)

Characteristics of the VDRL test��

1. Qualitative test 18 31 (19.5–44.0) 33 33 (24.1–43.2) 51 32 (25.0–40.0)

2. Can become non-reactive after adequate treatment 41 70 (56.0–80.4) 47 47 (37.0–57.2) 88 55 (47.3–63.1)

3. Can be used to control the cure 46 78 (64.9–87.3) 43 43 (33.2–53.3) 89 56 (47.9–63.8)

4. Cross-reactive with other infections 51 86 (74.5–93.5) 28 28 (19.7–38.0) 79 50 (41.7–57.7)

5. Does not know how to interpret the test 0 0 (0.0–7.6) 8 8 (3.8 - 15.6) 8 5 (2.3–10.0)

In agreement (with items 1,2,3, and 4) 9 15 (7.6–27.4) 1 1 (0.1–6.2) 10 6 (3.2–11.6)

Not in agreement / Not informed 50 85 (72.5–92.4) 99 99 (93.8–99.9) 149 94 (88.4–96.8)

Characteristics of the treponemal tests��

1. Qualitative tests 39 66 (52.5–77.6) 49 49 (38.9–59.1) 88 55 (47.3–63.1)

2. Can become non-reactive after adequate treatment 21 36 (23.9–49.2) 29 29 (20.6–39.1) 50 31 (24.4–39.3)

3. Can be used to control the cure 26 44 (31.4–57.5) 19 19 (12.1–28.3) 45 28 (21.6–36.1)

4. Cross-reactive with other infections 7 12 (5.3–23.5) 11 11 (5.9–19.2) 18 11 (7.0–17.5)

5. Does not know how to interpret the tests 0 0 (0.0–7.6) 19 19 (12.1–28.3) 19 12 (7.5–18.3)

In agreement (only with item 1) 20 34 (22.4–47.5) 26 26 (18.0–35.9) 46 29 (22.2–36.7)

Not in agreement/Not informed 39 66 (52.5–77.6) 74 74 (64.1–82.0) 113 71 (63.3–77.8)

Abbreviations: 95%CI, 95% confidence interval; FTA-Abs, fluorescent treponemal antibody-absorption; TPHA, Treponema pallidum hemagglutination
assay; VDRL Venereal Disease Research Laboratory.
Notes: �Proportions of the total obstetricians (59) and nurses (100): the totals for each variable differ due to the small number of “missing” cases.
��Multiple choice question.
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case-resolution, user-friendlyexecution, andgains inbiosafety
andpatient comfort, since it doesnot requirevenouspuncture.
The nurses showed the greatest level of difficulty in interpret-
ing the test result and in explaining the result to the women.
Although rapid tests are probably more useful and relevant in
primary care settings, health care professionals should be able
to interpret test results and evaluate the adequacy of syphilis
treatment during pregnancy.

All eight criteria for assessing the physicians’ and nurses’
knowledge about the treatment failed to agreewith theMoH
protocols. The lack of knowledge about the treatment of
syphilis on the part of physicians and nurses has been
reported in previous Brazilian studies focused on health
professionals working in primary care. In a study conducted
in the city of Recife in 2012,14 more than 2/3 (69%) of the
physicians and nurses knew how to treat a pregnant woman
whowas allergic to penicillin. In a study conducted in the city
of Fortaleza in 2009, approximately half of the nurses did not

know how to treat a pregnant woman with a VDRL test titer
of 1:1.15 In another study conducted in the same city and
year, 51% of the nurses prescribed the correct dose
for secondary syphilis, and 41% knew the correct 7-day
interval between doses.16

The treatment practices for syphilis reported by the obste-
tricians showed variable agreement according to the stage of
the disease. The most frequent errors observed were over-
treatment of the pregnant women, which by itself is not a
problem for the prevention of CS. However, it does mean a
waste of medicines, which is aggravated by the lack of raw
material to formulate the medicine, which happened during
the study, besides the fact that it is a painful and unnecessary
intervention for the pregnant women.

In April 2015, the recommendation to treat secondary and
recent latent syphilis was modified in Brazil, reducing the
total dose of penicillin G benzathine from 4,800,000 IU to
2,400,000 IU,17,18 which is similar to the protocol adopted in

Table 3 Agreement of the health professionals’ knowledge concerning the treatment guidelines for themanagement of syphilis in
pregnancy. Teresina, state of Piauí, Brazil, 2015

Criteria Obstetricians
(n ¼ 59)

Nurses
(n ¼ 100)

Total
(n ¼ 159)

n % (95%CI)� n % (95%CI)� n % (95%CI)�

(I) Pregnant woman allergic to penicillin

In agreement 24 41 (28.3–54.2) 27 27 (18.8–37.0) 51 32 (25.0–40.0)

Not in agreement/not informed 35 59 (45.8–71.7) 73 73 (63.0–81.2) 108 68 (60.0–75.0)

(II) Low titer (1:2) at childbirth, no diagnosis, or prior treatment

In agreement 44 75 (61.3–84.6) 56 56 (45.7–65.8) 100 63 (54.8–70.3)

Not in agreement/not informed 15 25 (15.4–38.7) 44 44 (34.2–54.3) 59 37 (29.7–45.2)

(III) Treatment dose

In agreement 51 86 (74.5–93.5) 70 70 (59.9–78.5) 121 76 (68.6–82.3)

Not in agreement/not informed 8 14 (6.4–25.5) 30 30 (21.4–40.1) 38 24 (17.6–31.4)

(IV)Time elapsed between the conclusion of the treatment and delivery

In agreement 11 19 (10.1–31.3) 22 22 (14.6–31.6) 33 21(14.9–28.0)

Not in agreement/not informed 48 81 (68.7–89.9) 78 78 (68.4–85.4) 126 79 (71.9–85.1)

(V) Serological scar

In agreement 50 85 (72.5–92.4) 60 60 (49.7–69.5) 110 69 (61.3–76.1)

Not in agreement/not informed 9 15 (7.6–27.5) 40 40 (30.5–50.3) 49 31 (23.9–38.7)

(VI) Persistent titer after treatment

In agreement 24 41 (28.3–54.2) 42 42 (32.3–52.3) 66 41 (33.8–49.6)

Not in agreement/not informed 35 59 (45.8–71.7) 58 58 (47.7–67.7) 93 59 (50.4–66.2)

(VII) Partner not treated

In agreement 52 88 (76.4–94.7) 67 67 (56.8–75.9) 119 75 (67.2–81.2)

Not in agreement/not informed 7 12 (5.3–23.5) 33 33 (24.1–43.2) 40 25 (18.8–32.8)

(VIII) Interval between treatment doses

In agreement 38 64 (50.8–76.1) 39 39 (29.5–49.3) 77 48 (40.4–56.4)

Not in agreement/not informed 21 36 (23.9–49.2) 61 61 (50.7–70.4) 82 52 (43.6–59.5)

Abbreviation: 95%CI, 95% confidence interval.
Note: �Proportions of the total obstetricians (59) and nurses (100); due to the small number of “missing” cases, the values were combined as “not in
agreement”.

Rev Bras Ginecol Obstet Vol. 39 No. 9/2017

Knowledge and Compliance in Practices in Diagnosis and Treatment of Syphilis Santos et al. 459



Table 4 Agreement of the health professionals’ practices concerning the management of syphilis in pregnancy. Teresina, state of
Piauí, Brazil

Criteria Obstetricians Nurses Total

n % (95%CI) n % (95%CI) n % (95%CI)

Diagnostic practices

(A) Recording the test results�� Obstetricians
(n ¼ 55)

Nurses
(n ¼ 68)

Total
(123)

In agreement (test results recorded) 40 73 (58.8–83.4) 51 75 (62.8–84.4) 91 74 (65.2–81.3)

Not in agreement /not informed 15 27 (16.5–41.2) 17 25 (15.6–37.2) 32 26 (18.7–34.8)

(B) “Syphilis serology” ordered Obstetricians
(n ¼ 59)

Nurses
(n ¼ 100)

Total
(159)

(1) For all women admitted for childbirth, but not for curettage 1 2 (0.1–10.3) 4 4 (1.3–10.5) 5 3 (1.2–7.6)

(2) Only other criteria� 0 0(0.0–7.6) 4 4 (1.3–10.5) 4 2 (0.8–6.7)

(3) Does not order 1 2 (0.1–10.3) 47 47 (37.0–57.2) 48 30 (23.3–38.0)

(4) Not allowed to order tests 0 0 (0.0–7.6) 36 36 (26.8–46.3) 36 23 (16.5–30.1)

In agreement (for all women admitted for childbirth or curettage) 57 96 (87.2–99.4) 7 7 (3.1–14.4) 64 40 (32.6–48.3)

Not in agreement /not informed 2 4 (0.6–12.7) 93 93 (85.6–96.9) 95 60 (51.7–67.3)

(C)Management of partner

In agreement (treatment of partner at the maternity hospital) 25 42 (29.8–55.9) 34 34 (25.0–44.2) 59 37 (29.7–45.1)

Other approaches 31 53 (39.2–65.5) 47 47 (37.1–57.2) 78 49 (41.1–57.1)

No management of partner or not informed 3 5 (1.3–15.1) 19 19 (12.1–28.3) 22 14 (9.1–20.4)

Treatment practices

(A)Recording the treatments performed�� Obstetricians
(n ¼ 55)

Nurses
(n ¼ 68)

Total
(123)

In agreement 46 84 (70.7–91.8) 55 81 (69.2–89.0) 101 82 (73.9–88.2)

Not in agreement 9 16 (8.2–29.3) 13 19 (10.9–30.8) 22 18 (11.8–26.0)

(B)Treatment of primary syphilis Obstetricians
(n ¼ 59)

Nurses
(n ¼ 100)

Total
(159)

Not allowed to prescribe 0 0 (0.0–7.6) 58 58 (47.7–67.7) 58 36 (29.1–44.5)

In agreement (Penicillin G Benzathine 2,400,000 IU) 39 66 (52.5–77.6) 29 29 (20.6–39.1) 68 43 (35.0–50.8)

Does not know how to treat/not informed 20 34 (22.4- 47.5) 13 13 (7.4–21.6) 33 21 (14.9–28.0)

(C)Treatment of secondary syphilis

Not allowed to prescribe 0 0 (0.0–7.6) 58 58 (47.7–67.7) 58 36 (29.1–34.5)

In agreement (Penicillin G Benzathine 4,800,000 IU) 31 52 (39.2–65.5) 26 26 (18.0–35.9) 57 36 (28.5–43.9)

Does not know how to treat/not informed 28 48 (34.5–60.8) 16 16 (9.7–25.0) 44 28 (21.0–35.4)

(D)Treatment of syphilis of unknown duration

Not allowed to prescribe 0 0 (0.0–7.6) 58 58 (47.7–67.7) 58 37 (29.1–34.5)

In agreement (Penicillin G Benzathine 7,200,000 IU) 56 95 (84.9–98.7) 32 32 (23.2–42.2) 88 55 (47.3–63.2)

Does not know how to treat/not informed 3 5 (1.3–15.0) 10 10 (5.2–18.0) 13 8 (4.6–13.9)

Post-test counseling

(1) Always provides orientation on the risks of the disease for the
pregnant woman with diagnosis of syphilis and her child

55 93 (82.7–97.8) 81 81 (71.7–87.9) 136 86 (78.9–90.4)

(2) Always provides orientation on the importance of the
partner’s treatment to avoid reinfection

57 97 (87.2–99.4) 90 91 (82.0–94.8) 147 92 (86.9–95.9)

(3) Always provides orientation on the importance of
condom use to avoid reinfection

48 81 (68.7–89.9) 81 81 (71.7–87.9) 129 81 (74.0–86.7)

In agreement (with items 1, 2, and 3) 46 78 (64.9–87.3) 70 70 (59.9 - 78.5) 116 73 (65.2–80.0)

Not in agreement /not informed 13 22 (12.7 - 35.1) 30 30 (21.4 - 40.1) 43 27 (20.4–34.8)

Abbreviation: 95%CI, 95% confidence interval.
Notes: �Only for pregnant women without tests recorded on the prenatal card or who did not receive prenatal care; for all pregnant women with
history of syphilis during pregnancy or for all pregnant women with lifetime history of syphilis; �� question only answered by health professionals in
charge of women’s hospitalization before delivery.
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other countries. Strategies aimed at reinforcing the items
that remained unaltered, highlighting the changes, and
avoiding overtreatment are needed to disseminate and im-
plement this new protocol.

The current study showed limited ordering of tests and
treatment prescription by the nurses, revealing their low
autonomy in this context. Under Brazilian legislation (Federal
Law 7.498/1986 and Resolution 195/1997 of the Federal
Council of Nursing – COFEN, in the Portuguese acronym),19,20

registered nurses who are actual members of the health care
team can order routine and complementary tests and pre-
scribe medicines included in public health care protocols and
in routines approved by the health care institution. Our study
did not assess the causes of this low performance, but some
possible explanations include fear of being held accountable
for the diagnosis and prescription; the nurses’ incomplete
knowledge of their professional responsibilities; the feeling
that this is the obstetricians’ exclusive responsibility; resis-
tance by health care service administrators and attending
physicians; less time since graduation and on the job in
maternity hospitals among nurses (as shown by the study’s
empirical data); and the high proportion of nurses without
stable employment contracts in the maternity hospital, who

are thus subject to greater turnover and are probably less
familiar with the protocols.

Evidence from previous studies showed that the outsourc-
ing of job positions in Brazil has been accompanied by lower
wages, greater instability and job turnover, accumulation of
tasks, and longer work weeks,21 which can hinder the estab-
lishment of routines and effective professional training, gen-
erating inadequate practices and increasing the risk of work
accidents.22 In a 2015 publication by the BrazilianMoH, in the
city of Vitória da Conquista, in the Northeastern state of Bahia,
high workforce turnover was one of the problems mentioned
as a barrier to the elimination of congenital syphilis.23

Regardless of the reason, the low performance of the
nurses is a limiting factor in the efforts to curb syphilis,
especially in such a strikingly heterogeneous country as
Brazil, where regions and social strata display profoundly
diverse realities in the availability of human resources and
infrastructure.24

In the current study, fewer than half of the health pro-
fessionals reported calling the partners of pregnant women
with syphilis to appear at the maternity hospital to be tested
and treated,making evident importantmissed opportunities
for timely diagnosis and treatment. In addition, nearly 50%

Table 5 Barriers reported by health professionals to the management of syphilis in the maternity hospital. Teresina, state of Piauí,
Brazil, 2015 (n ¼ 243)

Barriers Obstetricians
(n ¼ 59)

Nurses
(n ¼ 100)

Total
(n ¼ 159)

n % (95%CI) n % (95%CI) n % (95%CI)

(1) No record of the diagnosis on the prenatal card 33 56 (42.5–68.6) 47 47 (37.0–57.2) 80 50 (42.3–58.3)

(2) No record of the treatments on the prenatal card 44 75 (61.3–84.6) 60 60 (49.7–69.5) 104 65 (57.4–72.6)

(3) Women’s lack of information on treatments
received during prenatal care

42 71 (57.7–81.9) 59 59 (48.7–68.6) 101 64 (55.5–70.9)

(4) Other health professionals in the maternity hospital do not
record relevant information on syphilis on the patient’s chart

17 29 (18.1–42.2) 20 20 (12.9–29.4) 37 23 (17.1–30.7)

(5) Other health professionals in the maternity hospital
do not order necessary tests for diagnosis and treatment

5 9 (3.2–19.4) 5 5 (1.8–11.8) 10 6 (3.2–11.6)

(8) Delay in the turnaround time of the results of the
tests ordered in the maternity hospital

16 27 (16.7–40.5) 16 16 (9.7–25.0) 32 20 (14.4–27.4)

(9) Difficulty in interpreting the test results 2 3 (0.6–12.7) 11 11 (5.9–19.2) 13 8 (4.6–13.9)

(10) Women’s resistance to the waiting time in
the postpartum period to receive the test result

12 20 (11.4–33.2) 18 18 (11.3–17.2) 30 19 (13.3–26.0)

(11) Lack of medicines for treatment 2 3 (0.6–12.7) 1 1 (0.0–6.2) 3 2 (0.5–5.8)

(12)Difficulty in conversing with the women’s partners 37 63 (49.1–74.6) 42 42 (32.3–52.3) 79 50 (41.7–57.7)

(13)Difficulty in conversing with the women about
the possible forms of syphilis infection

12 20 (11.4–33.2) 29 29 (20.6–39.1) 41 26 (19.3–33.4)

(14)Difficulty in informing the women about the
consequences of syphilis for her and the infant

7 12 (5.3–23.5) 24 24 (16.3–33.8) 31 20 (13.8–26.7)

(15)Difficulty in explaining the test result to the women 10 17 (8.8–29.4) 41 41 (31.4–51.3) 51 32 (25.0–40.0)

(16)Difficulty in orienting the women on treatment 5 9 (3.2–19.4) 26 26 (18.0–35.9) 31 19 (13.8–26.7)

(17)Difficulty in orienting the women on condom use 7 12 (5.3–23.5) 19 19 (12.1–28.3) 26 16 (11.1–23.2)

No difficulties 2 3 (0.5–12.7) 7 7 (3.1–14.4) 9 6 (2.8–10.8)

Not informed 2 3 (0.5–12.7) 4 4 (1.3–10.5) 6 4 (1.5–8.4)

Abbreviation: 95%CI, 95% confidence interval.
Note: The health professionals could choose more than one answer.
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reported difficulty in conversing with the women’s partners
as a barrier to the effective management of syphilis. Other
studies in Brazil have revealed the health professionals’
difficulty in addressing the women’s partners. In four mater-
nity hospitals in the countryside of the Northeastern state of
Pernambuco in 2005, a quite modest proportion of partners
of pregnant women with syphilis were successfully brought
in for concurrent treatment.25 In public maternity hospitals
in the Federal District (Midwestern Brazil), in 2009 and 2010,
the principal underlying reason for the inadequate manage-
ment of the pregnant womenwas the lack of approach or the
inadequate management of the partner.26 In a large public
mother and child hospital in the Southeastern state of São
Paulo, no information about the treatment of the sexual
partner was available for 73.9% of the cases of maternal
syphilis identified from 2007 to 2014.27 In the city of Rio de
Janeiro, Southeastern Brazil, a study in 2007 with prenatal
care staff working in public health care units also showed the
inadequate management of the partners by physicians and
nurses, such as sending the test orders or treatment pre-
scriptions via the pregnant woman rather than addressing
the partner directly.12

Difficulties in treating the sexual partner are associated
with the characteristics of the health care services and
policies, which historically do not focus on men’s health,
and with an underestimation of the relevance of social and
cultural issues.28 The Brazilian MoH drafted guidelines
aimed at the communication with the sexual partners of
pregnant women with syphilis, preferably via a letter re-
questing the partner to appear at the health service.17

However, this strategy seems more appropriate for primary
care services. In maternities, the greatest challenge in ad-
dressing the partner relates to the fact that he is not
hospitalized. On the other hand, themale partner is normally
present at the maternity hospital while the woman is hospi-
talized, which represents a good opportunity to address him.
Thus, the professional team at the maternity hospital should
devise strategies to approach the partner when he visits the
woman in the postpartum period. Although such access is
sometimes difficult, it is essential to interrupt the transmis-
sion chain, provide counseling, and prevent the infection in
future pregnancies.

In the current study, the obstetricians failed to counsel the
patients on the importance of condom use. Among the
nurses, no counseling practice achieved satisfactory rates.
The difficulty of the physicians and nurses in counseling on
issues related to sexually transmitted diseases (STDs), like
transmission routes, health consequences, treatment, and
prevention, was also reported by prenatal care staff working
in health units in the city of Rio de Janeiro.12

Other barriers frequently mentioned by staff for the ade-
quate management of syphilis in the maternities included lack
of records of the diagnostic and treatment data on thewomen’s
prenatal card, and the women’s lack of information about the
treatments performed during prenatal care. These difficulties
were also reported in a study in the Federal District of Brazil,
with a low proportion of postpartumwomenwith syphilis that
had prior knowledge of their diagnosis, in addition to incom-

plete information on the partner’s treatment in the prenatal
card and on the patient’s chart in thematernity hospitals.26 In a
Braziliannational studyconductedbetween2011and2012that
analyzed almost 17,000 prenatal cards, 89.1% had the result of
the first “syphilis serology” recorded, and only 41.1% had the
result of the second serology, with regional heterogeneities.29

Conclusions

The present study, which was conducted among obstetri-
cians and nursesworking in the publicmaternity hospitals in
the city of Teresina, in the state of Piauí (in the Northeast of
Brazil, a region with particularly high CS rates), showed that
their knowledge and practices in themanagement of syphilis
in women admitted for childbirth had low levels of agree-
ment with the Brazilian MoH protocols, resulting in missed
opportunities for diagnosis, treatment, and counseling of
pregnant and postpartum women with syphilis and their
partners.

The lack of knowledge about the specific characteristics of
the serological tests for the diagnosis of syphilis and about
the adequate treatment of the pregnant women and her
partners are barriers to the adequate management of the
cases of syphilis. Training is considered a strategy with weak
results for the implementation of guidelines, but it can
increase the familiarity with the guideline contents. In this
study, the health professionals had lowaccess to training and
manuals about themanagement of syphilis in pregnancy and
the prevention of congenital syphilis. Specific training pro-
grams combined with other local strategies for the imple-
mentation of guidelines, such as the use of implementation
tools, audits and feedback, should emphasize the uptake and
adoption of the recommended protocols.

Training the nurses and other strategies to encourage and
support their work in the maternity hospital are urgent.
These should emphasize the responsibilities and attributions
of each group of professionals in the management of syphilis
during pregnancy and increase the nurses’ involvement in
actions related to syphilis control aimed at reducing missed
opportunities for diagnosis and providing adequate treat-
ment to the pregnant women and their partners.

There is also a clear need to improve the link between
primary care services andmaternities, by properly recording
on the pregnant women’s prenatal card the test results and
treatments performed during prenatal care; the integration
of the hospital team to approach themale partner at the time
of his visit to the postpartum woman also needs to improve.
Offering diagnosis, treatment, and adequate counseling for
the women and their partners are essential actions to inter-
rupt the syphilis transmission chain. Women’s counseling
would also reduce the lack of information on tests and
treatments during antenatal care, which was reported by
the health professionals as a barrier to syphilis control.
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