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Objective: To assess the knowledge of Brazilianmedical students regardingmedical abortion (MA) and the use of
misoprostol forMA, and to investigate factors influencing their knowledge.Methods:All students from 3medical
schools in São Paulo State were invited to complete a pretested structured questionnaire with precoded re-
sponse categories. A set of 12 statements on the use and effects of misoprostol for MA assessed their level of
knowledge. Of about 1260 students invited to participate in the study, 874 completed the questionnaire, yield-

ing a response rate of 69%. The χ2 test was used for the bivariate analysis, which was followed by multiple
regression analysis. Results: Although all students in their final year of medical school had heard of misoprostol
for termination of pregnancy, and 88% reported having heard how to use it, only 8% showed satisfactory knowl-
edge of its use and effects. Academic level was the only factor associated with the indicators of knowledge
investigated. Conclusion: The very poor knowledge of misoprostol use for MA demonstrated by the medical stu-
dents surveyed at 3 medical schools makes the review and updating of the curriculum urgently necessary.
© 2012 International Federation of Gynecology and Obstetrics. Published by Elsevier Ireland Ltd. All rights reserved.
1. Introduction

Medical abortion (MA) is widely used not only in countries with
liberal abortion laws but also, clandestinely, in many countries with
very restrictive abortion laws.

In Brazil, abortion is legally permitted when pregnancy is the result
of rape or if it threatens the woman's life. It is also often authorized by
judicial order when the fetus has a malformation incompatible with
extrauterine life. The Ministry of Health encourages access to legal ter-
mination of pregnancy in those circumstances and has published guide-
lines on the comprehensive care of women and adolescents subjected
to sexual violence and on the humanizing of abortion care—the latter
including guidelines on the use of misoprostol for legal pregnancy ter-
mination [1]. Obstetricians and gynecologists in Brazil and most other
countries also use misoprostol for other indications. A product con-
tainingmisoprostol ismanufactured andmarketed in Brazil for labor in-
duction at term, in cases of fetal death, and for pregnancy termination
within the law.

Brazilian medical students are expected to receive complete infor-
mation on the different uses of misoprostol, including for MA, in the
course of their studies. The present study was carried out to assess the
extent of their knowledge regarding MA and the use of misoprostol
for MA, and to explore factors that may contribute to their receiving
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and retaining information on thesematters. The study also investigated
the students' familiarity with mifepristone, which in many countries is
used forMA in combinationwithmisoprostol. However, sincemifepris-
tone has not been approved for use in Brazil, it was not expected that
most medical students would be familiar with the drug.

2. Participants and methods

All students from 3medical schools of the state of São Paulowere in-
vited to participate in a survey. At the hospitals associated with at least
2 of these schools, legal abortion services are provided to women who
fulfill the conditions stated in the Brazilian Penal Code or after judicial
order. Three trained research assistants were responsible for contacting
the students in their classroom, explaining the study objectives to them,
and collecting completed questionnaires in a locked ballot box.

A pretested, structured, self-administered questionnaire consisting
of itemswith precoded response categories was used to obtain informa-
tion. It collected the following information about the students: age, sex,
marital status, the geographic region of birth, year of medical school ad-
mission, year ofmedical studies (fromfirst to sixth), religion, and impor-
tance of religion in the student's life. It also included a series of questions
to test students' knowledge ofMAand theuse ofmisoprostol andmifep-
ristone in MA.

All students present in the classrooms when the questionnaire was
distributed were also handed a letter explaining the study objectives
and methodology. As required by the Brazilian Ministry of Health, the
letter also contained information on all ethical aspects of the study
Published by Elsevier Ireland Ltd. All rights reserved.
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Table 1
Number and percentage of medical students who knew that misoprostol could be used
to induce medical abortion (MA) at 3 university hospitals in São Paolo, Brazil.

Knowledge statement a No. (%)

Ever heard of misoprostol to induce MA (n=869) 622 (71.6)
Ever heard how to use misoprostol for MA (n=860) 446 (51.9)
Use knowledge score (n=853)

7 1 (b0.1)
5–6 39 (4.6)
3–4 108 (12.7)
1–2 236 (27.7)
0 469 (55.0)

Effects knowledge score (n=853)
5 28 (3.3)
4 131 (15.3)
3 148 (17.4)
1-2 169 (19.8)
0 377 (44.2)

Total knowledge score (n=853)
11–12 2 (0.2)
9–10 22 (2.6)
7–8 81 (9.5)
5–6 141 (16.5)
3–4 164 (19.2)
1–2 87 (10.2)
0 356 (41.7)

a The numbers vary between indicators because of missing answers.
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and stressed that participation was voluntary and the participants'
identity confidential [2]. The study topic being controversial, with
legal implications, students were not asked to sign an informed consent
form. It was understood that by completing and returning the question-
naire they were giving their consent to participate. If all registered
students had been present at all 3medical schools at the time of recruit-
ment, the total number of returned questionnaires would have been
1260. As 874 questionnaires were returned, the response rate was
69% at minimum. Data collection began on April 1 and ended on
July 7, 2011. The research protocol was evaluated and approved by
the Ethical Review Committee of the Faculty of Medicine of the State
University of Campinas, São Paulo, Brazil, and by the WHO Research
Ethics Review Committee.

Knowledge about misoprostol for MA was evaluated by presenting
12 statements and requesting the students to indicate for eachwhether
they thought it was true or false, or whether they did not know. The 12
statements were the following: (1) Misoprostol/Cytotec (Cytotec being
the trade name [Pfizer, NewYork, USA]) is indicated in all cases to safely
induce first- and second-trimester abortions [true]; (2) The longer the
gestational duration, the higher the dose to be used [false]; (3) The vag-
inal route of administration causes fewer adverse effects than the oral or
sublingual routes [true]; (4) A dose of 800 μg of misoprostol alone, by
the vaginal route, is effective and associatedwith a low risk of complica-
tions [true]; (5) The best results are obtained by taking 400 μg bymouth
and 400 μg vaginally [false]; (6) Misoprostol used sublingually is not
effective [false]; (7) Cramping occurs in almost every woman who un-
dergoes abortion with misoprostol [true]; (8) In most cases, the expul-
sion of the uterine contents occurs within the first 24 hours [true]; (9)
Expected temporary unwanted effects of misoprostol are nausea,
vomiting, diarrhea, fever, and shivering [true]; (10) Misoprostol is
more effective in inducing abortionwhen taken orally [false]; (11) Vag-
inal bleeding is themost frequent complicationwhen usingmisoprostol
[true]; (12)Misoprostol can be usedwithout admission to a hospital up
to 9 weeks of gestation [true]. The answers to statements 2, 3, 4, 5, 6, 10,
and 12 permitted to evaluate knowledge about the use of misoprostol
whereas those to statements 1, 7, 8, 9, and 11 permitted to evaluate
knowledge about misoprostol effects. One point was attributed to
each correct answer, and no point was attributed to incorrect answers
or if the respondent had never heard about misoprostol. A general
score was reached by adding up the scores for the 12 answers. The
FIGO recommendations for the use of misoprostol for pregnancy termi-
nation in the first trimester were used to formulate the questions and
evaluate the correctness of the answers [3].

A student was considered to have satisfactory knowledge if 75% of
the questionswere answered correctly. However, because the numbers
of questions about knowledge ofmisoprostol use and knowledge ofmi-
soprostol effects were different, cutting points were 71% for use knowl-
edge (at least 5 of 7 items correct), 80% for effects knowledge (4 of 5
items correct), and 75% for general knowledge (9 of 12 items correct).

Six dependent variableswere analyzed: (1)whether the student had
ever heard aboutmisoprostol as ameans to induce abortion; (2)wheth-
er the student had ever heard how to use misoprostol to induce
abortion; (3) whether the score on how to use misoprostol was 5 or
higher; (4) whether the score on effects of misoprostol was 4 or higher;
(5)whether the score on general knowledge aboutmisoprostol was 9 or
higher; and (6) whether the student had ever heard about mifepristone
to induce abortion.

The predictor variables investigated for all models were the follow-
ing: age; sex; marital status; religion; importance of religion for the stu-
dent; attendance at lectures on MA; and year of medical school. All
predictor variables were initially included in all models, and backward
elimination criteria were used to retain only the significant ones.
When a predictor variable was not significant, it was excluded and a
new model was estimated without it.

For the bivariate analysis, the statistical significance of relationships
between predictor and dependent variables was assessed using the
Yates χ2 test for 2-category predictors and the Pearson χ2 test for the
other relationships [4]. Poisson multiple regression analysis was used
to study the relationships between knowledge about MA and the pre-
dictor variables while controlling the effects of other predictors [5].
Prevalence ratios are presented for the predictors that were statistically
significant.

Datawere entered in 2 separate databases by 2 different persons and
any inconsistencies were resolved. Verification and analysis were done
using SPSS software, version 17.0 (IBM, Armonk, NY, USA). STATA soft-
ware, version 7.0 (STATA, College Station, TX, USA) was also used in
some cases.

3. Results

The percentages of the students who had heard about misoprostol
as a means to induce abortion and about how to use it for abortion
were 72% and 52%. However, the answers to the questions specifically
testing their knowledge of the use and effects of misoprostol for abor-
tion indicated that less than 5% of the students had satisfactory use
knowledge, less than 20% had satisfactory effects knowledge, and less
than 3% had satisfactory general knowledge. More than half (55%)
scored zero on use knowledge and 44% scored zero on effects knowl-
edge. Few students achieved the maximum score for either of these
categories (Table 1).

Of the students aged 25 years or older, 91% had heard ofmisoprostol
as a means to induce abortion whereas only 40% of those younger than
20 years had. Female students and those in a marital union were more
likely to have heard of misoprostol than were male or single students.
All those differences were statistically significant. The relationship be-
tween knowledge of misoprostol and religion was also examined on
the hypothesis that those belonging to the Catholic church, which is op-
posed to induced abortion in all circumstances, might not have paid as
much attention as other students to media and lectures teaching how
to terminate a pregnancy. However, neither religion nor the importance
given to religion was associated with having heard of misoprostol as a
means of inducing abortion (Table 2). When the same predictors were
used to compare levels of knowledge on misoprostol use, the only sig-
nificant association found was with marital status (data not shown).

Nearly all students who had attended lectures on MA said that they
had heard about misoprostol, compared with two-thirds of those who
had not (Table 3). Just over one-third of first-year students, more than



Table 2
Percentage of medical students who had ever heard of misoprostol to induce medical
abortion, according to their background characteristics.

Variable a No. (%) P value

Age, y
b20 96 (39.6) b0.001
20–24 610 (71.6)
≥25 155 (91.0)

Sex
Male 355 (67.6) b0.05
Female 514 (74.3)

Marital status
Single 829 (70.7) b0.05
In union 32 (90.6)

Religion
None 240 (70.4) NS b

Catholic 403 (71.2)
Other 210 (72.4)

Importance of religion
Very important 214 (66.4) NS b

Important 310 (74.5)
Unimportant/No religion 333 (71.8)

a The numbers vary because of missing answers.
b Not significant.
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50% of second-year students, 90% of fourth-year students, and all
students in their final year had heard about misoprostol for inducing
abortion. In contrast, the proportion who had heard of mifepristone
for abortion was very low, rising from just over 1% among first-year
students to about 8% among those in their final year. Only about 10%
those who had attended lectures on MA had heard about mifepristone
for pregnancy termination.

Only one-fifth of the first-year students reported hearing how to
use misoprostol to induce abortion, a proportion that increased with
the year of study, reaching 88% among students in their final year.
Similarly, fewer than half of those who had not attended lectures on
MA had heard how to use misoprostol, compared with 83% of those
who had attended lectures (Table 4).

Even though most students in their final year reported having
heard how to use misoprostol for abortion, the answers to the specific
questions showed that only a small proportion had a satisfactory
knowledge of the use and effects of misoprostol. Less than 1% of the
first-year students had satisfactory use knowledge and just 10% had
satisfactory effects knowledge. Around 20% of students in their last
years obtained satisfactory scores on these 2 indicators of MA knowl-
edge. Curiously, the greatest improvement on the use knowledge
score appeared between the fifth and sixth year, whereas there was
no improvement in effect knowledge score after the fourth year. An
Table 3
Percentage of medical students who had heard about misoprostol or mifepristone to
induce medical abortion, according to exposure to lectures on MA and year of medical
studies.a

Variable Heard about
misoprostol
No. (%)

P value Heard about
mifepristone
No. (%)

P value

Lectures on MA
No 713 (65.9) b0.001 712 (2.5) b0.001
Yes 145 (98.6) 144 (9.7)

Years of medical studies
1 148 (36.5) b0.001 148 (1.4) b0.01
2 186 (52.7) 186 (2.2)
3 143 (71.3) 144 (1.4)
4 158 (89.9) 158 (4.4)
5 114 (93.9) 111 (7.2)
6 118 (100.0) 115 (7.8)

a The numbers vary because of missing answers.
even lower proportion of students had a satisfactory total score (the
score based on all answers to the specific knowledge questions):
even among 6th-year students and those who had attended lectures
on MA, just 8% had a satisfactory total score (Table 4).

Even using a much less stringent standard for the satisfactory num-
ber of correct answers, 6 of 12, a substantial percentage of the advanced
students would be found having less than that minimal level of knowl-
edge. Among the 6th-year students, 49% had wrong or no answers to
half or more of the questions; and among the 5th-year students, it was
74%. Indeed, 32% and 11% of the 5th and 6th year students, respectively,
gave correct answers to fewer than 4 of the 12 items (data not shown).

The multiple regression analysis showed the students' year at med-
ical school to be the main variable determining their knowledge of mi-
soprostol andmifepristone forMA. Having attended lectures onMAalso
had a significant effect on their use knowledge of misoprostol and on
their having heard of mifepristone. None of the indicators of the stu-
dents' personal characteristics had a significant effect on any of the
knowledge indicators in the multivariate analysis.

4. Discussion

Themedical students' knowledge ofMAwas very poor at the 3med-
ical schools where the study was conducted. And yet, these schools are
located in the region of Brazil considered to be the most developed.
Even though all students in their final year had heard aboutmisoprostol
to induce abortion, and nearly 90% said that they had heard how to use
it, their answers to more specific questions showed that only 1 in every
5 had satisfactory knowledge in these 2 matters. Indeed, nearly half of
the 6th-year students gave incorrect answers to at least 6 of the 12
questionnaire items regarding knowledge of MA.

Fewmedical students had heard aboutmifepristone as a drug that is
used to induce abortion. However, the lack of familiarity with that drug
was expected: it is not available in Brazil, it is not included inMinistry of
Health guidelines on abortion, and it is therefore not used at hospitals
that provide legal abortion.

It is notable that 17% of those who said they had attended lectures
on MA also said they had not heard how to use misoprostol to induce
abortion. It was not clear whether those students did not retain the in-
formation or missed a lecture discussing the topic, or if some of the lec-
tures did not present the topic.

Neither the students' religion nor the importance they attributed to
religion had any bearing on their use knowledge of misoprostol for
abortion. Nor did age, sex, or marital status have any effect on their
overall knowledge about MA once academic year and exposure to lec-
tures were taken into account.

A major limitation of the study is that it is restricted to 3 of the 31
medical schools in the state of São Paulo. The schools were selected by
convenience and not randomly, which means that the results cannot
be generalized to all students residing in the state of São Paulo and
certainly not nationwide. There is, however, no reason to expect that
students are better informed about MA at other Brazilian medical
schools. Some of the students surveyed in the present study attended
themedical school associatedwith the first teaching hospital to provide
legal abortion in Brazil, and this hospital currently serves as a referral
center for the service.

The response rate of 69% was considered satisfactory. The study de-
sign did not permit to determine whether the willingness to complete
the questionnaire was associated with age, sex, or religious beliefs.
Even if it was, the effects on the results would probably be small
because these variables did not significantly affect the answers once
the years of medical studies were taken into account.

The instrument used to assess knowledge of misoprostol for termi-
nation of pregnancy was adapted from a questionnaire developed by
theWHO for a study among abortion providers and it should be consid-
ered appropriate as an assessment tool. However, the present study
shows that simply asking respondents whether they know how to use



Table 4
Number and percentage of medical students who had heard how to use misoprostol to induce medical abortion (MA), and percentage of those with a satisfactory use, effects, and/or
total knowledge score, according to whether they received lectures on MA and their year of studies.

Variable Heard about misoprostol use Use knowledge score b Effects knowledge score c Total score d No. of students who answered
the scored questions e

No. (%) a P value % P value % P value % P value

Lectures on MA
No 711 (45.5) Pb0.001 2.3 Pb0.001 17.0 Pb0.01 1.7 Pb0.001 707
Yes 139 (83.4) 15.8 27.3 7.9 139

Years of medical studies
1 148 (20.9) Pb0.001 0.7 Pb0.001 9.5 Pb0.001 0.7 Pb0.001 147
2 185 (31.4) 0.0 11.9 0.0 185
3 142 (40.8) 1.4 21.3 1.4 141
4 156 (68.0) 4.5 28.0 4.5 157
5 111 (81.0) 7.4 23.1 4.6 108
6 116 (87.9) 19.5 20.4 8.0 113

a The numbers vary between indicators because of missing answers.
b A satisfactory score was 5 or higher.
c A satisfactory score was 4 or higher.
d A satisfactory score was 9 or higher.
e The numbers of students who answered the scored questions were not always the same as those who answered the question on hearing about misoprostol.
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misoprostol to induce abortion can provide misleading information.
Many of the students who reported knowing how to use this drug dem-
onstrated very poor knowledge when answering the more specific
questions introduced by the authors.

A single other study, carried out in Canada in 2008, seems to have
explored the knowledge of medical students or residents on MA [6].
It, too, found that their knowledge was poor. The 2 studies are not
strictly comparable because the specific questions differed. However,
both found that even though knowledge about abortion improved be-
tween the second and the final year at medical school, most students
in their final year still did not have adequate knowledge. The findings
of the Canadian study implied that many new medical graduates
would not, on the basis of their own understanding, be able to pro-
vide a woman seeking abortion with information that would be
Table 5
Variables associated with several dependent variables in Poisson multiple regression
analysis.a

Model/Variable b Prevalence ratio
(95% confidence interval)

P value

1. Ever heard about misoprostol
(n=867)

Year at medical school c 1.20 (1.15–1.26) b0.001
2. Whether ever heard about use of
misoprostol (n=858)

Year at medical school c 1.33 (1.25–1.40) b0.001
3. Satisfactory score on how to use
misoprostol (n=844)

Year at medical school c 2.05 (1.53–2.75) b0.001
Lectures on medical abortion (yes) 2.91 (1.48–5.72) b0.01
4. Satisfactory score on effects of
misoprostol (n=851)

Year at medical school c 1.17 (1.07–1.29) b0.01
5. Satisfactory total score on knowledge
about misoprostol (n=851)

Year at medical school c 1.80 (1.35–2.40) b0.001
6. Whether ever heard about
mifepristone (n=854)

Year at medical school c 1.33 (1.04–1.69) b0.05
Lectures on medical abortion (yes) 2.50 (1.15–5.40) b0.05
a Regressions initially included as predictors: age, sex, marital status, religion, im-

portance of religion in the student's life, whether the student had attended lectures
on medical abortion, and year of medical school. For each dependent variable, the
results are those obtained with the final regression model, which included only the
predictors with statistically significant coefficients in the regression analysis.

b The numbers vary because of missing answers.
c Entered as a continuous variable with values of 1 through 6.
consistent with her right to accurate, unbiased information from a
well-informed physician. In that respect, the Canadian findings are
similar to those reported here.

The Ministry of Health of Brazil, and academic leaders interested
in the acquisition of medical knowledge as students advance through
the stages of their education, should find the present study useful. Its
results suggest that there still is reluctance to give adequate attention
to the subject of pregnancy termination, even at teaching hospitals
where MAs are legally provided to eligible women. It appears that
the theoretical curriculum is lagging behind current practice—a lag
probably influenced by a mistaken belief that most professionals at
their respective medical schools oppose pregnancy termination and
teaching the subject. In fact, earlier studies have shown that the
great majority of obstetricians, gynecologists, other medical profes-
sionals, and lay people are in favor of the provision of abortion ser-
vices for women who fulfill the legal requirements [7–11].

It is hoped that this paper will contribute to improving the teach-
ing of MA as a safe method for pregnancy termination and stimulate
further evaluation in other regions of Brazil and in countries with
abortion laws similar to those existing in Brazil.
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