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Abstract

Background: A prospective study was conducted to evaluate the impact of an educational reproductive health

program on medical student peer educators and the secondary school pupils whom they taught.

Methods: The Marseille School of Medicine and ten public secondary schools participated in the study. Medical

students were recruited and trained as peer educators to promote sexual health in the secondary schools. The

medical students and secondary school pupils were evaluated before and after education program. The main

outcome measure was the sexual health knowledge score on a 20-item questionnaire (maximum score 20).

Results: A total of 3350 students attended the peer-led course conducted by 107 medical students. The medical

students’ score increased significantly before and after the course (from 15.2 ± 1.8 to 18.3 ± 0.9; p < 0.001). The

knowledge score of the pupils increased (from 7.8 ± 4 to 13.5 ± 4.4; p < 0.001). The girls’ score was significantly

higher than the boys’ score after the course, but not before (14.5 ± 3.3 vs 12.5 ± 4.6; p < 0.001). Prior to the course,

the score among the female medical students was significantly higher than that of the males. The overall know-

ledge increase was not significantly different between medical students and secondary school pupils (mean 3.1 ± 1

and 5.7 ± 4 respectively; p > 0.05).

Conclusions: The program was effective in increasing the knowledge of medical students as well as secondary

school pupils. Male sexual health knowledge should be reinforced.

Keywords: Education, Reproductive health, Public health, Teenagers

Background
The rate of abortions among teenagers in France has

dramatically increased in recent years, increasing from

8.9 to 14.5 per 1000 women between 2002 and 2012 [1].

Currently, it is estimated that over 26 000 adolescents

have an abortion annually, representing 15% of pregnancy

terminations [1]. Increased efforts are being made to

improve reproductive health programs, though their

implementation remains controversial [2,3]. The increase

of unintended pregnancies may reflect the limited effective-

ness preventive measures delivered in secondary schools.

In France, the content and quality of these educational

programs are varied and their impact in curbing the rate

of unintended pregnancies is difficult to assess since they

are provided by a wide range of professionals, including

biology teachers, school nurses, social health workers and

medical doctors specialised in public health, family plan-

ning, general medicine or gynaecology. The initial training

of these professionals varies widely, and the content of

the message given to pupils is difficult to summarize,

and therefore evaluate. The methods of communication

are diverse and have not been well evaluated.

A different approach involving peers as sex educators

has recently been implemented in the UK. Recent studies

of peer education programs have shown positive impact

on risk-taking behaviours compared to traditional teacher-

led educational programs. Peer education is a broad

concept with several definitions. In brief, peer education

programs train and motivate young people to undertake
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informal or organized educational activities with their

peers with the aim of increasing their knowledge in

order to decrease risky behaviour and improve future

health. This concept has been further extended to train-

ing medical school students as peer educators in set-

tings where sexual health education did not exist, and

the results have been encouraging [4-6]. The peer edu-

cators have the potential advantage to have less stereo-

type beliefs and were all given the same training at the

beginning of the program. They were also younger, and

as such were able to communicate more easily with the

pupils [7]. On the basis of these models, medical students

were recruited as peer educators to promote sexual health

in French secondary schools. Medical students have the

advantage of their medical knowledge and are slightly

older than the usual peer educators. Students them-

selves can also be a target of sexual health program, as

it has been recently reported high rate of risky sexual

behaviours [8].

Therefore our aim was to determine whether an educa-

tional reproductive health program conducted by medical

student peer educators increased the knowledge of sec-

ondary school pupils and also of the medical students

themselves.

Methods
A prospective evaluation of a new program on sexual

health was conducted between September 2010 and June

2012 (two academic years).

The program intents to develop a strong collaboration

between the professional routinely involved in the infor-

mation on sexual health in the country to educate the

medical student in this specific field.

The School of Medicine of the University of Aix-

Marseille II created a specific course entitled “Sexual

Education Health Care and Contraception” in 2006 for

second- and third-year medical students. The program

had been formulated over the course of a year by a

multidisciplinary team of professionals brought together

by academic faculty members (FB, RS), and included

representatives of family planning associations (MCM

and CR) and from the local education authority (JD).

The French ministry of education approved the educa-

tional content.

Registration for the course was optional, but provided

bonus points were offered at the end of the year to those

completing the medical curriculum. The local ethics

committee of Institut Federatif de Recherche (IFR) 48

approved, validated and registered the project under the

number 10–008.

The program provided 24 hours of instruction on re-

productive preventive care, counselling, communication

and public health; and was delivered over the course of

six afternoons. Following the didactic course, medical

students were divided in groups of two (a female and a

male, or two females). Each pair conducted 6 educational

sessions for the 8th grade classes in various secondary

schools. Fourteen secondary schools in the town of

Marseille were contacted in order to participate in the

program, and 10 voluntarily agreed to do so. Each ses-

sion was divided into two parts: the first with the class

as a whole, and then they were divided into same-sex

groups for peer and pupil discussion.

The medical students were paired (before and after

questionnaire) for analysis. For the interventions in the

school, the students were grouped (by 2 or 3) and if

possible with a female and a male.

Medical students taught on matters concerning sexu-

ality, unwanted pregnancy, contraception and infectious

diseases. Pupils could also submit questions written an-

onymously. The students had also the possibility to

draw on the dashboard.

The teenagers’ parents had previously been informed

by the school about the peer-led sex education program,

and they were given the option of refusing the program;

in the which case, the pupil went to study in another

room.

Evaluation was performed by an independent team

from the Public Health Department of the university

hospital (ST) and covered the 2007–2008 and 2008–

2009 academic years. Medical students and secondary

school pupils took one questionnaire that evaluated their

knowledge of sexual health before and after the course,

and another that evaluated their degree of satisfaction

with the peer-led sessions.

Medical students’ answers to the questionnaires did

not influence their grade upon completion of the course.

The knowledge questionnaire included 20 items focused

on contraception, abortion, sexuality, and infections

(Table 1). Medical students’ and pupils’ performance

was graded on a scale from 0 to 20 (one point per cor-

rect response). Higher scores indicated high levels of

knowledge. The knowledge questionnaire items were

the same for the secondary school pupils and medical

students. The satisfaction questionnaire was a 10-item,

5-point Likert scale self-report measure. This question-

naire focused on program organization, content and

overall satisfaction. The satisfaction questionnaire items

were different for pupils and medical students.

Medical students completed 4 questionnaires: two

knowledge questionnaires–one before and one after the

didactic course and school sessions respectively, and the

two other questionnaires evaluating their satisfaction

with the program itself and their interventions.

The pupils completed two questionnaires on the day of

intervention in their school (before and after intervention).

The evaluation chart is summarized in Figure 1. Open

answer was available at the end of the questionnaire.
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Table 1 Questionnaire fullfilled by students and pupils before and after the intervention

Age : Sex : Classroom :

True False I don’t know

1. The risk of pregnancy is low when the male withdraws before ejaculation ❍ ❍ ❍

2. It is possible to become pregnant when having intercourse during menses ❍ ❍ ❍

3. If you avoid having sex during the ovulation period, the pregnancy risk is low ❍ ❍ ❍

4. It is possible to obtain contraceptive pills without parental consent ❍ ❍ ❍

5. Contraceptive pills are is available freely in the family planning clinic ❍ ❍ ❍

6. It is mandatory to have a gynaecologic examination before starting contraceptive pills ❍ ❍ ❍

7. If you forget your pill one more than 12 hours day you will not be protected from becoming pregnant ❍ ❍ ❍

8. When you stop taking contraceptive pills, the protective effect remains for several weeks ❍ ❍ ❍

9. Contraceptive pills can lead to infertility ❍ ❍ ❍

10. Condoms are effective in preventing sexually transmitted infections ❍ ❍ ❍

11. It is rare for condoms to break ❍ ❍ ❍

12. The best contraceptive method is a combination of condoms and contraceptive pills ❍ ❍ ❍

13. Minors can obtain the emergency pill anonymously and at no cost at family planning clinics and in schools ❍ ❍ ❍

14. The emergency pill is freely available in the pharmacy ❍ ❍ ❍

15. The emergency pill is more effective if it is administered soon after the unsafe intercourse ❍ ❍ ❍

16. Repeated use of the emergency pill is less effective than the classic contraceptive pill ❍ ❍ ❍

17. Intrauterine contraceptive devices are only for women who have already given birth ❍ ❍ ❍

18. Other available methods of contraception are the patch, ring, and contraceptive implant ❍ ❍ ❍

19. Contraception is a matter that also concerns males ❍ ❍ ❍

20. Pregnancy can occur even after the first act of intercourse ❍ ❍ ❍

Figure 1 Evaluation chart.
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They can describe freely in it their difficulties during

their intervention.

All of the medical students and pupils were asked to

fill out the questionnaires. Descriptive statistics were

summarized by frequency or by mean ± standard deviation

for quantitative parameters.

The scores on the knowledge questionnaire before and

after the course were compared using a paired Student’s

t-test for pupils and by Wilcoxon signed-rank test

for medical students. The scores on the knowledge

questionnaire were compared between gender using the

Mann–Whitney test (medical students) or Student’s t- test

(pupils) according to the distribution of the data. Satisfac-

tion questionnaires were descriptively analysed. Lastly, the

difference in overall knowledge acquisition between stu-

dents and pupils was compared. Statistical analysis was

performed using SPSS software. General level of signifi-

cance was fixed at 0.05.

Power calculation: we estimate that pupils will have an

initial correct response rate of 50% and that after

intervention this rate will increase up to 60%. Thus

with a study power of 80%, a sample size of 383 pupils

was required. Therefore a quarter of questionnaires

were randomly selected.

This program received a grant from the Bouches-du-

Rhone General Counsel (Conseil General de Bouches du

Rhone).

Results
A total of 3350 pupils participated in the peer-led

course. Sixty-five per cent of the questionnaires were

correctly completed (before and after the program) and

analysed (n = 2177 questionnaires were correctly fulfilled).

Among them 25% were randomly selected (n = 544).

One hundred and seven medical students took the

training course, and all filled out the evaluation forms.

They were 21.2 (±2.8) years old, 51% were male and 58%

were in their 3rd year of medical school. The percentage

reporting that they had received enough information for

their own sexual health education was 96.8%. A total of

87.1% thought the program was important for their

medical curriculum, and 90% pointed out the import-

ance of practical application after the didactic course.

The difficulties faced by the medical students are sum-

marized in Figure 2. The main topics of their classes

were contraception (94.1%), emergency contraception

(91.2%), sexuality (91.2%), sexually transmitted infections

including AIDS (82.4%), homosexuality (70.6%), abortion

(70.6%), pornography (58.8%), human papilloma virus

vaccination (58.8%), assisted reproductive techniques

(26.5%), cervical cancer screening (17.6%) and parent-

hood (14.7%). Less frequent topics were adolescence,

puberty, pregnancy, sexual violence, rape, male–female

relationships, and sexual pleasure. Overall, 74.2% of the

medical students reported being very satisfied with the

course and 24.8% reported being satisfied. The percent-

age willing to repeat the experience was 83.9%.

The secondary school pupils were 13.5 (±0.7) years old

and 53.9% were male. A total of 87% were very pleased

with the course. While 94.3% acknowledged having

learned about sexual health education issues, 22.3% re-

ported some form of embarrassment concerning various

topics. A total of 78.4% requested similar peer-led

courses on other topics such as: nutrition, addictions

and driver safety. Although 81.6% of pupils discussed

the course with their friends, only 39.4% discussed it

with their parents.

There was an increase in sexual health knowledge for

both the medical student group and secondary school

pupil group before and after the course (Figure 3). Before

the didactic course, the medical students’ score in repro-

ductive health was 15.2 (±2.0; out of 20). The females’

score was significantly higher compared to the males’

score (15.8 ± 1.8 vs14.5 ± 2.1; p < 0.001). The most com-

mon misconceptions were that intrauterine devices are re-

served only for multiparous women (36% responded

correctly) and there was no risk of pregnancy during men-

strual periods (36% responded correctly).

After the course, the medical students’ score increased

significantly (to 18.3 ± 0.9; p < 0.001), with no difference

between the males and females (18.5 ± 0.2 vs 18.1 ± 0.4;

p > 0.05).

Figure 2 Difficulties during the course.
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Before the course, the, pupils’ score in reproductive

health was 7.8 ± 4 (out of 20) with no difference between

girls and boys (7.6 ± 4.1 vs 8.4 ± 3.8; p > 0.05). The most

common misconceptions were that: a gynaecologic pelvic

examination is mandatory before prescription of oral con-

traceptives (20% responded correctly), IUDs are reserved

for multiparous women (20% responded correctly), the

risk of pregnancy is low if coitus is interrupted before

ejaculation (35% responded correctly), the risk of preg-

nancy is low if intercourse occurs outside the ovulation

time frame (48% responded correctly), and emergency pills

is freely and readily available (50% responded correctly).

After the course, the pupils’ knowledge score increased

(to 13.5 ± 4.4; p < 0.001). The girls’ score was significantly

higher than the boys’ score (14.5 ± 3.3 vs 12.5 ± 4.6;

p < 0.001).

The facts that most pupils learned were that prolonged

intake of oral contraceptives does not lead to infertility,

a pelvic examination is not mandatory before intake of

oral contraceptives, and there is a risk of pregnancy even

if there is no ejaculation. However, following the course,

35% of pupils still thought that there was no time re-

striction for taking emergency hormonal contraception

and 33% believed that contraception was a matter that

concerned only the girls.

The overall increase in the knowledge score was not

significantly different between medical students and

pupils (score increases: + 5.7 ± 4 and 3.1 ± 1 respectively;

p > 0.05).

Discussion
Medical students as peer educators are effective in help-

ing to increase teenagers’ knowledge in reproductive

health issues in the short term. As with other classical

peer-led programs, education by medical students is popu-

lar among pupils. An unexpected finding in our study was

that the baseline level of reproductive health knowledge

among medical students was low (not substantially greater

than that of teenagers at baseline). By the end of the pro-

gram, however, the medical students’ knowledge in this

field increased as much as that of the pupils. In France,

the core medical curriculum is 6 years long, and repro-

ductive health is not taught until the 5th year. This might

therefore explain the absence of a drastic difference be-

tween pupils and medical students at baseline. Overall

female’s knowledge (medical student or pupil’s) was

higher than male’s. Difference in gender sexual health

behaviors have been previously reported [9], but differ-

ence between knowledge poorly studied. Male are often

excluded from sexual health program especially those

concerning contraception’s. This difference in our study

can also be linked with our questionnaire focused on

contraception. Nevertheless young male should know as

much as female’s to avoid unintended pregnancy.

Medical students were satisfied with their participation

in peer-led education. As previously reported, their

self-confidence increased [6]. A pedagogy comprising a

theoretical course followed by a practical approach is

recognized as valuable. Their opportunity to engage in

a practical educational public health and preventive

care project during the period of core studies was con-

sidered refreshing, as it differed from the traditional

care [10,11]. It is possible that early exposure to pre-

ventive medicine may further encourage careers in this

field. However, the design of our study did not assess

the long-term impact of such program.

Figure 3 Knowledge evaluation: A: For Medical students before and after training course (maximum score of 20). P<0.05; B: For Pupils before

and after course (maximum score of 20) P<0.05.
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Whether the pupils’ and medical student’s increased

knowledge has an impact on their behaviours has not

yet been fully examined. Most studies have reported

conflicting results, with end points frequently restricted

solely to increased knowledge [3].

The long-term effects of such programs on sexual be-

haviours, rate of unwanted pregnancies or incidence of

sexually transmitted infections is difficult to evaluate.

The RIPPLE study assessed the impact over a seven-year

period and found little difference when compared with

conventional programs [5,12-14]. The reasons for mixed

results are multiple: short intervention times, heterogen-

eity of peer educators, short follow up and the lack of

subsequent review of the information given. Comparison

among programs is methodologically hazardous. The

content of different programs and interventions are gener-

ally poorly reported and studied populations are dissimilar

for extrapolating results [13,15,16]. Our experimental

program has the originality to gather various health care

professionals implicated in reproductive health care.

Particularly the family planning, a cost-saving prevent-

ive health structure, participates in the formation of

medical students [17]. It may be representative of the

various points of views involved in preventive and edu-

cational actions, though it was not compared to trad-

itional teacher led interventions set by the ministry of

education.

The experiences of other countries may influence fu-

ture educational programs in reproductive health. The

Netherlands has, for example, one of the lowest abortion

rates in Europe [18]. This country promotes sex educa-

tion as early as at the primary school level. Peer-to-peer

education seems to be cost effective and has a degree of

effectiveness after only a few sessions. Beside the time,

contents and the early delivery of the information on

sexual health problems it seems that repeat interven-

tions have a positive impact [18].

Nonetheless, the present study has several limitations.

Our data was collected from 65% of pupils who took the

course. Therefore we have no information concerning

the no responders whose knowledge may not have in-

creased as a result of the program. Moreover there is a

possible tutor effect according our analysis in cluster.

Our study gives no information on the course’s impact

on the sexual behaviour of the pupils and medical stu-

dents. Initially, the aim was to evaluate the pupils’ sexual

behaviour (i.e. unsafe sexual intercourse), but the na-

tional health education authority did not allow us to dis-

tribute a questionnaire asking about personal sexual

habits. Therefore, we decided to evaluate only the know-

ledge level of the participants.

One of the advantages of peer education is that youth

peer educators are less likely to be seen as authority fig-

ures [19]. In our program, medical students were older

than pupils (by an average of seven years), this can limits

the impact of our program on pupils. Inversely the young

age exposed to low knowledge, errors or misunderstand-

ing during question answers.

Our program, like other previously described models,

is an example of how medical institutions can develop a

collaborative community education project contributing

to the education of medical students and secondary

school pupils. Furthermore, the International Federation

of Medical Students Associations has been working with

WHO to improve medical students’ training on HIV/

AIDS [20].

Negative effects of such health programs have not

been described. There has been mention of resultant

high-risk behaviour, but this has not been scientifically

proven. Education programs cannot solve the whole

problem. There are other factors that also have great in-

fluence on sexual behaviour, such as personal individual

characteristics, family education and religious beliefs.

Conclusions
Our study shows that the program was effective in in-

creasing the knowledge of medical students as well as

secondary school pupils. Male sexual health knowledge

should be support.
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