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Abstract
Background: From 2000 to 2008, in urban areas in Spain, adolescent fertility and abortion rates underwent unprecedented
increases, consecutive to intensive immigration from developing countries. To address unmet needs for contraception
information and services, a community-based, gender-sensitive and culturally adapted brief counselling intervention (SIRIAN
program) was launched in some deprived neighbourhoods with a high proportion of immigrants in Barcelona. Once a
randomized controlled trial demonstrated its effectiveness in increasing the use of contraceptives, we aim to examine its
population impact on adolescent fertility rates.
Methods: Quasi-experimental study with comparison group, using population data from 2005 to 2016. Five
neighbourhoods in the lowest tercile of Disposable Household Income were intervened in 2011–13. The
comparison group included the three neighbourhoods which were in the same municipal district and in the
lowest Disposable Household Income tercile, and displayed the highest adolescent fertility rates. Generalized
linear models were fitted to assess absolute adolescent fertility rates and adjusted by immigrant population
between pre-intervention (2005–10) and post-intervention periods (2011–16); Difference in Differences and
relative pre-post changes analysis were performed.
Results: In 2005–10 the intervention group adolescent fertility rate was 27.90 (per 1000 women 15–19) and
21.84 in the comparison group. In 2011–16 intervention areas experienced great declines (adolescent fertility
rate change: − 12.30 (− 12.45 to − 12.21); p < 0.001), while comparison neighbourhoods remained unchanged
(adolescent fertility rate change: 1.91 (− 2.25 to 6.07); p = 0.368). A reduction of − 10.97 points (− 13.91 to −
8.03); p < 0.001) is associated to the intervention.
Conclusion: Adolescent fertility rate significantly declined in the intervention group but remained stable in
the comparison group. This quasi-experimental study provide evidence that, in a country with universal health
coverage, a community counselling intervention that increases access to contraception, knowledge and sexual
health care in hard-to-reach segments of the population can contribute to substantially reduce adolescent
fertility rates. Reducing adolescent fertility rates could become a feasible goal in cities with similar conditions.
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Background
Pregnancy and childbearing in adolescence increase the
risks of social, economic and health problems for
mothers, babies and families [1]. Associated with socioeconomic growth [2, 3] world adolescent fertility rates
(AFR) have steadily declined in the twenty-first century
[4] due to societal changes as the postponement of the
completion of education, leaving home, starting employment and settling with a partner, and increased global
access to reliable contraception [5–7]. While the worldwide AFR trend is positive, large geographical, socioeconomic, racial and ethnic inequalities persist [1], and
increased population mobility adds complexity to this
worldwide challenge.
In the first decade of this century, Barcelona and other
cities in Spain, a country with universal access to publicly funded health care, including family planning services, underwent an increase in AFR (1999: 3.6 per 1000
women 15–19; 2004: 6.8 per 1000 women 15–19) and
adolescent abortion rates (1999: 10.9 per 1000 women
15–19; 2004: 16.2 per 1000 women 15–19) [8]. These
data were associated with unprecedented increases in
economic immigration from developing countries (city
immigrant population 2001: 4.9%; 2010: 17.6%) [9]: even
though AFR in the city remained relatively low, a closer
look revealed unmet needs for information and services,
particularly among immigrant communities [10] (AFR in
Barcelona 2005: 8.6 per 1000 women 15–19; in immigrants from developing countries: 29.6 per 1000 women
15–19) (adolescent abortion rates in Barcelona 2005:
15.5 per 1000 women 15–19; in immigrants from developing countries: 31.9) [11]. Newcomers settled in neighbourhoods with low socioeconomic level, which already
presented high AFR [12]. Barcelona, with 1.6 million inhabitants, is divided into 73 neighbourhoods of varying
size, according to their cultural and geographical characteristics. The neighbourhoods are grouped into 10 municipal districts, which have political representation and
administrative responsibilities.
To address this need, Barcelona public health services were
commissioned to develop and evaluate a pilot reproductive
health preventive intervention. After a review of the main literature [13, 14] the SIRIAN program, a community brief
counselling intervention involving public health and health
care services, municipal agencies and community partners,
was developed and launched in five deprived neighbourhoods where public audiences had identified action on unplanned pregnancies as a priority. A previous randomized
clinical controlled trial and pre-post studies have shown its
effects in increases in optimal contraceptive use among adult
and adolescent participants [15, 16]. The aim of this study is
to evaluate the population impact in AFR with a quasiexperimental design, by comparing the changes in intervened
and comparison neighbourhoods over 12 years.
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Methods
This is a quasi-experimental study, with a comparison group
and pre and post-intervention measures [17]. We used population data from 2005 to 2016 from the Barcelona Municipal
Statistics and municipal reports of Disposable Household Income [18], defined as the sum of household final consumption expenditure and savings, minus the change in net equity
of households in pension funds [19]. Birth data comes from
the Statistical Institute of Catalonia, who elaborates a database of annual births of women based on the civil registry.
These databases are provided annually to the Public Health
Agency of Barcelona, where they are geocodified to prepare
the City Birth Register [20]. Population data for the 73 neighbourhoods comes from the Department of Statistics of the
City Council of Barcelona. Fertility data by neighbourhoods
must be requested to the Public Health Agency of Barcelona.
The intervention was framed in an urban equity approach strengthening the health and well-being of low
income communities and enhancing local community
capacity. It was based in evidence [13, 14, 21] theory [22,
23] and a qualitative research [8, 15]. The program was
led by community health task groups set in the neighbourhoods, linked to service provision care and supportive environments, and provided by NGO and public
health workers.
The five neighbourhoods which received the SIRIAN
program were selected after the public identification of
unplanned and teenage pregnancy as priorities to be
addressed [24, 25]. The comparison group included neighbourhoods meeting the following criteria: 1) they were in
the same municipal districts, 2) they were in the same Disposable Household Income tercile, 3) within these, they
had the highest AFR and 4) they had enough population
to be compared with the intervention group (Table 1).
The intervention was carried out from October 2010 to
July 2013 in the neighbourhoods of Ciutat Meridiana,
Torre Baró and Vallbona, and from September 2011 to
October 2014 in El Bon Pastor and Baró de Viver. Common years with intervention in the five neighbourhoods
were 2011–13.
The SIRIAN program provided standardized contraceptive counselling to participants. The individual counselling sessions lasted up to 45 min, depending on need.
The interview was based on WHO guidelines and communication tools [21, 26]. Sessions were structured according to social cognitive theory, based in motivational
interviewing [14, 22, 23, 27, 28] and followed a guide
with key components communicated to all participants.
The intervention was culturally adapted in accordance
with the results of a broad formative investigation. All
materials for users were translated and culturally
adapted. Contraceptive methods effectiveness and availability, along with tailored counselling was provided in
individual sessions in community facilities such as youth
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Table 1 Household Disposable Income, adolescent fertility rate, population count and immigrant percentage by neighbourhood
intervention group. Barcelona, 2011
Neighbourhood

Household Disposable
Incomea b

Adolescent fertility rate
(number of births)c

Neighbourhood
populationb

Neighbourhood immigrant
population %b

Vallbona

53.2

19.23 (2)

1331

11.8

Baró de Viver

50.8

16.57 (3)

2366

7.1

Torre Baró

54.5

25.51 (5)

2168

10.1

El Bon Pastor

63.0

23.09 (16)

12,139

14.4

Ciutat Meridiana

39.9

33.96 (27)

10,890

35.6

52.3

26.92 (53)

28,894

21.4

Les Roquetes

53.8

27.48 (31)

16,009

21.6

La Trinitat Nova

40.3

23.03 (12)

7707

19.1

Intervention group

Total
Comparison group

58.6

22.73 (23)

15,160

23.1

Total

El Turó de la Peira

50.9

24.80 (66)

38,876

21.7

Barcelona

100

8.53

1,620,292

21.5

a

Household Disposable Income: Sum of household final consumption expenditure and savings, minus the change in net equity of households in pension funds
(Barcelona = 100). OECD (2016). Household disposable income (indicator). doi: https://doi.org/10.1787/dd50eddd-en
b
2011
c
2008–10

centres, libraries and other settings by trained public
health nurses or psychologists [29].
In the logic model underlying the intervention, inputs were: a) a 45 min of evidence based and motivational
contraceptive
counselling,
b)
trained
professionals, c) a small incentive for each participant,
d) community facilities, such as libraries or youth
centres, where the counselling was delivered, and e) a
local community group leadering the implementation
of the intervention in each neighbourhood. The interview was designed and delivered to reduce misconceptions, to increase knowledge on contraceptives,
condoms, emergency contraception and abortion, and
the facilities where contraception, support and health
care services were available in the neighbourhood.
The interview included reviewing attitudes and beliefs
related with sexuality, reproduction and contraception,
and enhancing self-efficacy and skills on condom use.
These individual factors, together with making visible
the accessibility to sexual and reproductive health resources in the community, as well as an improvement
of social norms and support to contraceptive use in
the neighbourhoods should result in increases of
consistent use of modern contraception. As a result,
we expected reductions in unintended pregnancies
and adolescents’ births and, at long-term, broader social and health impacts, as well as health equity [15,
16, 30].
In the intervention areas, the participants were recruited through leaflets and posters in the streets, and
referrals from civic, community and primary care health

centres. Participants were asked to invite neighbours,
relatives and friends. Eligible participants were women
14 to 49 years old and men 14 and 39 years old. Those
who had undergone an irreversible contraceptive
method and those who wanted a pregnancy were excluded. The program reached a 21.6% of the age group
population in the intervention neighbourhoods. A 55.1%
of the participants were girls. A 44.9% were immigrants,
while the immigrant population percentage in the intervention neighbourhoods was 21.4% in 2011. The intervention was more effective among immigrant and male
adolescents [15, 16]. The protocol was approved by the
institutional ethics committee and was carried out in accordance with the principles of the Declaration of
Helsinki. All participants signed an informed consent.
The analysis was done at population level. The outcome variable was the annual AFR for each intervention
group. The exposure was the intervention implementation, and the covariates were the annual percentages of
total immigrant population in each group. The exposition period was 2011–13, the common years of intervention, although the program was carried out from
January 2011 to July 2013 in the neighbourhoods of Ciutat Meridiana, Torre Baró and Vallbona, and from September 2011 to October 2014 in El Bon Pastor and Baró
de Viver, in order to compare it with the birth data, only
available for complete years. Thus, the intervention
period October 2010–December 2010 in Ciutat Meridiana, Torre Baró and Vallbona was not included in the
intervention period, and part of the intervention was
carried out beyond 2013. The equation model was:
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Y ¼ β0 þ βT ½Time þ βI ½Intervention
þ βT I ½TimeIntervention þ βc ½Covariate þ ε;
where Y: annual AFR; β0: baseline average of the model (constant); βT [Time]: pre-intervention period (2005–10) and
post-intervention period (2011–16); βI[Intervention]: Intervention and comparison groups; βT*I [Time*Intervention]:
interaction between period and intervention; βc [Covariate]:
annual percentage of immigrant population; ε: error. DiD
was implemented as βT*I [Time*Intervention], the interaction
term between time and intervention group dummy variable.
β coefficients and their 95% CI represent the units of change
in AFR per 1000 women 15–19 years old.
We performed a Differences in Differences analysis
(DiD) [31] between the pre-intervention (2005–10) and
post-intervention periods (2011–16), because the time
frame in which changes were expected was longer than
the strict period of implementation. This provided also a
greater number of years to compare and more data stability. Fertility data for the current Barcelona neighbourhoods were only available since 2007, because in 2006
the municipality changed the former distribution of 38
neighbourhoods into a new one of 73 new neighbourhoods. As adolescent fertility rates for the new 73 neighbourhoods had been retrospectively recalculated by the
Barcelona Reproductive Health Information System for
2005 and 2006, we included these 2 years in this study.
Absolute and adjusted changes were calculated between AFR before (2005–10) and post-intervention
(2011–16) with regression models with robust SE. By
constructing GEE models, an extension of the generalized linear model used in the analysis of correlated longitudinal data, we studied the changes in AFR for the
intervention and comparison groups, while controlling
the correlation emanating from the repeated nature of
the observations compiled in neighbourhoods. Significance testing was two-tailed and the significance level
was set at 5%. The analyses were adjusted by the annual
percentage of immigrant population in both groups to
control for changes in the population. We performed
also Poisson regression analysis to provide relative risks
through the exponents of coefficients of the model.
Even though the DID analysis was performed between
the periods 2005–10 and 2011–16, we segmented the available data (2005–16) in four periods of 3 years (A: 2005–07;
B: 2008–10; C: 2001–13 and D: 2014–16) in order to visually explore the trends of A.
FR before and after the intervention. We analysed differences between the periods A and B to study the parallel trends assumption, and also differences between
periods C and D to explore the evolution of the effects
through regression models. We assessed the trends for
groups and the interactions between the period and the
group, with their 95% CI.
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We performed a sensitivity check to see if the assumptions of the difference in difference design held. Thus, we
replicated the model equation and analysis with a comparison group including the rest of neighbourhoods in the
lowest Disposable Household Income tercile (19 neighbourhoods included, excluding the 5 which were in the
intervention group from a total of the 23 most deprived
neighbourhoods in the city), which provided better data
stability and allowed assessing the parallel trend assumption, as well as the effects of the intervention.

Results
Table 1 describes the intervention and comparison
neighbourhoods by city Household Disposable Income
(HDI), AFR, neighbourhood population and percentage
of immigrant population. Figure 1 shows AFR in 2005–
2007 (pre-intervention A), 2008–2010 (pre-intervention
B), 2011–2013 (post-intervention C) and 2014–16 (postintervention D).
At baseline, before the implementation of the SIRIAN
program, the AFR was very high in the intervention
group and high in the comparison group. With the community counselling implementation in 2011–13, intervention areas experienced large declines in 2011–16,
while comparison neighbourhoods showed a small nonsignificant increase. Table 2 quantifies a decrease of −
12.30 (95% CI:-12.45 to − 12.21); p < 0.001) in the AFR
of intervention neighbourhoods and the absence of significant changes in the comparison group (change in
AFR: 1.91 (95% CI:-2.25 to 6.07; p = 0.368). An AFR reduction of − 10.97 per 1000 women 15–19 years (95%
CI:-13.91 to − 8.03; p < 0.001) may be estimated as
caused by the intervention. Relative differences were −
30.7 in the intervention group and 19.8 in the comparison group. The adjusted relative risks obtained with
Poisson regression analysis were aRR = 0.54 (95% CI:
0.525–0.555) for the intervention group, aRR = 1.00
(95% CI: 0.980–1.020) for the comparison group and
aRR = 1.852 (95% CI: 1.789–1.916) for the interaction,
the DiD effect.
The parallel test analysis showed not significant differences between the groups in the first pre-intervention
segment (βT*I: 8.16 (95%CI): − 1.86 to 18.17; p = 0.110).
In the analysis to assess whether the effect of the intervention decrease, no AFR differences appeared between
the groups (βT*I:-0.04 (95%CI: − 10.84 to 10.76); p =
0.995) in the post periods C (2011–3) and D (2014–16).
In the sensitivity check, where we replicated the model
with a comparison group including the rest of neighbourhoods in the lowest Disposable Household Income
tercile of the city, this group of neighbourhoods showed
apparently better trends parallelism before the intervention. Its pre-intervention rate (2005–10) was 13.57 per
1000 women 15–19 years old, and in post-intervention
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Fig. 1 Adolescent fertility rates (per 1000 women 15–19 years) in the SIRIAN program intervention, comparison and rest of low Family Disposable
Income neighbourhoods and in the city of Barcelona in 2005–07 (Pre-intervention A), 2008–10 (Pre-intervention B), 2011–13 (Post-intervention C)
and 2014–16 (Post-intervention D). *The intervention was carried out from October 2010 to July 2013 in the neighborhoods of Ciutat Meridiana,
Torre Baró and Vallbona, and from September 2011 to October 2014 in El Bon Pastor and Baró de Viver. Common intervention years were 2011–13

11.94 (2011–16), yielding a relative difference of −
12.02%, without significant AFR differences (βT:1.51(95%CI: − 3.56 to 0.54); p = 0.148). In the comparison of the intervention group with this 19 neighbourhoods comparison group, a significant interaction
emerged (βT*I:-6.99 (95%CI:-1.86 to − 12.13); p = 0.008).

Discussion
This study provides evidence for the possibility that the
intervention reduced AFR. After the implementation of
the SIRIAN program in neighbourhoods with low family
income, there was a 30.7% reduction in their AFR, without significant changes in comparison neighbourhoods.
There are not many interventions with which to compare these results. A review of 21 evaluated interventions
reported 9 statistically significant declines in teenage pregnancy rates (five cash transfer programs, one education
curriculum, two life-skills curricula, and a provision of
contraception intervention), while 7 reported increases in
contraceptive use (three provision of contraception interventions, two life-skills curricula, a peer education program, and a mass media campaign), two reported
decreases in sexual activity (a cash transfer program and
an education and life-skills curriculum), and two cash
transfer programs reported an increase in age of sexual
debut [32]. None of them was based in brief individual

contraceptive counselling in the community, although a
Cochrane review concluded that the combination of educational and contraceptive-promoting interventions appeared to reduce unintended pregnancy among
adolescents [13]. Another systematic review pointed out
some potential in enhancing contraceptive use: it found
11 studies testing brief strategies for young people, a great
heterogeneity across studies in participants’ ages and life
situation, and, among the five studies with some effect,
one provided moderate-quality evidence in increasing
contraceptive use and four were older studies with lowquality evidence [14]. Our intervention was similar and
the results were consistent with Safer Sex Intervention, an
individual-level, clinic-based intervention implemented by
an educator to reduce STIs and improve condom use
among girls aged 13 to 20 years at high-risk for contracting an STI. It consisted of one initial session lasting 30–
50 min and three booster sessions delivered at one, three,
and 6 months. A randomized controlled trial comparing
intervention groups from 2012 to 2015 described an overall significant increase of condom use at 9 months, as well
as behavioural changes for Hispanic youth [33]. The main
difference between this intervention and the SIRIAN program is the community dimension of the latter, which increases the access of newcomers and populations
vulnerable to healthcare, without replacing it.

21.84

Comparison

26.17

19.34

19.8

−30.7
4.33 (−1.93 to 10.59)

−8.56 (−13.22 to − 3.80)

Absolute changec AFRa
(95%CI)

a

AFR Adolescent fertility rate (per 1000 women 15–19 years)
b
Relative difference: (AFR Pre-AFR post/AFR Pre)*100
c
βI [Intervention]: Intervention and comparison groups
d
βT*I [Time*Intervention]: interaction between period and intervention
e
Adjusted by annual neighbourhood’s immigrant population per group

27.90

AFRa
Relative
AFRa
Pre
Post
differenceb
2005–10 2011–16

Intervention

Neighbourhood
group

0.175

<
0.001

p
value

Adjusted changec
AFRae (95%CI)

1.91 (−2.25 to 6.07)

−12.84 (− 20.67 to − 5.01) < 0.01 − 12.30 (− 12.45 to −
12.21)

Difference in differencesd p
AFRa (95%CI)
value

0.368

<
0.001

p
value

p value

− 10.97 (− 13.91 to − 8.03) < 0.001

Difference in differencesd
AFRae
(95%CI)

Table 2 Adolescent fertility rates (per 1000 women 15–19 years), relative difference, absolute change, adjusted change and difference in differences in the SIRIAN programme
intervention and comparison neighbourhoods in the pre-intervention (2005–2010) and post-intervention periods (2011–16)
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To put in context this intervention, the worldwide decrease in adolescent fertility in this century has to be
taken into account [4]. Adolescent childbearing is on the
decline in many countries, in particular where girls’ secondary school enrolment rates are going up [2, 34]. In
the US, along with comprehensive strategies, teen pregnancy and birth rates declined dramatically over the past
two decades, with a 64% reduction in the 2016 birth
rates in comparison to the peak year 1991 [35], although
US rates of teen childbearing still remain far higher than
in most developed countries [4].
Some national initiatives such as the Teen Pregnancy
Strategy in England have shown good results [5]. With an
effort maintained during a decade in prevention work
through service improvement, workforce training, promotion of enhanced choices of contraception, and massmedia campaigns, an observational evaluation described a
41% reduction in the under-18 conception rate from 1998
to 2014, with all local areas showing reductions in maternity and abortion rates [5]. In evaluations based in observational data it is difficult to disentangle the effects of
policies from secular trends [36]: in the same periods declines were also seen in Scotland and Wales, where similar
interventions to reduce teenage pregnancy rates were simultaneously organized, albeit branded differently [37].
Although our community program is not fully comparable with national strategies implemented in quite
different contexts, some common points could be related to success: 1) the strategies were developed in
small areas, 2) they were based in strong surveillance
systems, 3) they had an approach involving both society
and government, 4) they aimed to improve knowledge
and access to the full range of contraception, 5) they
were built on coordinated action between health care
and public health services over a long period, and 6)
they operated in the context of universal care provision
by a National Health Service.
We would like to discuss whether the decrease of AFR
in the most deprived areas of Barcelona could be attributed to broader social changes, such as secular trends,
access to abortion, crisis and selective emigration or
other interventions in the neighbourhoods. The possible
effect of changes in immigration in small areas was
taken into account in the analysis. About the secular
trend, the fact that the comparison group did not show
significant changes suggests that the estimates of the effect of SIRIAN can be attributed to the intervention. Another important explanation of the effect of the SIRIAN
program on AFR could be changes in access to abortion
in Spain, but during the intervention period there were
no major changes in public access to emergency contraception or in abortion accessibility.
Another point to explore is the contribution of abortion in the effect of decreasing adolescent fertility.
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Although in the evaluation of the SIRIAN program we
wanted to assess the differences in adolescent abortion
rates between the intervention and comparison groups,
we could not evaluate it because abortion data in Spain
is not available by individual address, but only aggregated by postal codes, areas not related to the neighbourhoods. However, a visual examination of the
abortion rate maps does not show apparent differential
rates between the study groups (data not shown). Even
though we would have liked to study eventual changes
in population contraceptive use, the data were not available by neighbourhoods, and areas served by public family planning didn’t allow to separate the groups.
Important events, such as the impact of the economic
recession, may have affected the effect of the intervention. As in other European countries, fertility declined in
Spain during the economic recession in relation to the
previous period, and the decline in fertility was generally
deeper in regions with higher unemployment rates. The
pathways through which the economic context postpones family formation among adolescents and youth include unemployment, the fall of job stability, uncertainty
about the future, changes in housing markets, and also
the prolonged enrolment in education and the delay in
the formation of couples. This may have affected the city
as a whole but there is no reason to infer differential results between the study groups, since both were in the
same districts and with similar level of deprivation.
Regarding the comparability of the groups, as shown
in Table 1 and Fig. 1, the AFR were very similar in both
groups in 2008–10, but they seemed different in 2005–
07. This initial difference in the AFR could be related to:
a) the acute flow of immigration occurred in the first
years of the decade: in 2001 there were 74,019 immigrants in Barcelona, in 2005 more than 230,000, and
more than 280,000 in 2007; and b) to complex settlement flows that varied over time in this period. To take
this into account, we adjusted the analysis by the percentage of the annual immigrant population in each
neighbourhood. With respect to the effect of cultural diversity in the areas, in both study groups the composition of the neighbourhoods was mixed, being the first
origin Latin American countries, followed by Pakistan
and Morocco [9]. There were not other interventions
addressing adolescent pregnancy in the study neighbourhoods (intervention and comparison) during 2011–16.
We would like to comment on the effects on the results of using the intervention period Jan 2011-Dec 2013
instead of the actual intervention period of Oct 2010Oct 2014. As stated in methods, adolescent fertility was
only available by complete years, and using the intervention period in 2011–13, the common years with intervention, allowed making comparisons with birth data.
The eventual effects produced by the intervention
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beyond this period were included in the 2011–16 period,
probably without further consequences. The eventual effects of the intervention from October 2010 to December 2010 in three neighbourhoods were included in the
pre-intervention period (2005–10), and would have
acted in favour of null hypothesis.
Relating to the methodology, DiD can be used in
quasi-experimental designs and natural experiments,
when two periods of data are available for the treatment
and comparison groups. The DiD estimator measures
the treatment effect by looking at the difference between
the average outcome in the comparison and treatment
groups, before and after treatment. A key assumption of
DiD is the parallel trend assumption, which assumes
that, in the absence of treatment, the average outcomes
of the treatment group and the comparison group would
follow parallel paths over time. In our study, in the Fig.
1 differences between the groups in the first preintervention segment appear to visually affect the parallel trend assumption, even though the differences were
not significant.
The sensitivity check with a comparison group including the rest of neighbourhoods in the lowest Disposable
Household Income tercile gave support to the results
obtained in the main analysis, in which the comparison
group included three similar neighbourhoods.
Selective migration may have been responsible for
changes in AFR. The crisis may have stimulated a selective emigration of immigrant residents to their countries
of origin in the intervention period, leading to an overestimation of the impact. To control this possibility, we
adjusted the analyses by the percentage of immigrant
population in both groups.
Reviewing the mechanisms of the intervention can also
help inform the scope and credibility of the results. First,
the program reached a 21.6% of the age group population
in the intervention neighbourhoods. A 55.1% of the participants were girls and a 44.9% were immigrants. With a
control randomized trial, the intervention demonstrated
an increase of the use of contraceptives [16, 29]. Secondly,
the magnitude of the effect of the program could be related to the health equity approach [38]. In addition, the
development of the program benefited, paradoxically, from
the lack of knowledge of the causes of these inequities, because international economic immigration and cultural diversity were, at that time, new issues in our country. For
this reason, a large qualitative study was carried out to explore attitudes, knowledge and access to medical care for
immigrants from different countries [10, 29]. This allowed
identifying and act on specific psychosocial determinants
of immigrants and native populations, and enhance access
to reproductive care, linked to local providers. These cultural considerations may have increased the effects of the
usual motivational interviews and counselling.
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The intervention took into account the fact that the
number of adolescent births in a relatively small number
of families experiencing social and economic difficulties
constitutes a high proportion of all AFR. Therefore, in
each interview a modest incentive (a 10-trip travel card
with a cost of €10) was provided to attract and retain
the most disadvantaged participants in the follow-up
[29]. This small behavioural incentive may have contributed to the impact on population indicators by focusing
resources on those who need it most. In this way, the
mechanisms to combat inequities could cover different
socio-ecological levels. By affecting individual attitudes
and behaviours, the intervention may have acted at the
community level, changing the social norms of the vulnerable groups and empowering the communities to
take control of a perceived need. Another possible contributing mechanism could be the fact that youth attitudes, knowledge and social norms could have been
affected through interpersonal channels by older participants, women and men living in the same community.
The present study benefits from several strengths, including a quasi-experimental design, particularly useful
when complex interventions occur in real-world settings
[39, 40]; the choice of socioeconomic measures based on
areas to identify comparable groups [41]; a wellestablished measure of the socioeconomic deprivation of
neighbourhoods [19]; and the use of information systems
of adequate quality available in Barcelona for decades.
Moreover, the selection of disadvantaged urban neighbourhoods increased the generalizability of the results to
similar contexts, cities and countries. Currently, the program has progressively expanded to other Barcelona
neighbourhoods with unfavourable reproductive health
indicators.
The main limitation of this study is its quasiexperimental design. As the disadvantaged areas were not
randomized, the comparison groups may differ in some issues and affect the study internal validity. However, all the
studied neighbourhoods were located within the same districts and the lowest tercile of deprivation of the city, without significant differences between the groups, which
reinforces the assumption that they were areas with levels
of similar deprivation. In addition, considering this is a
natural experiment, a difference-in-difference method was
used to reduce the risk of selection bias [42].
Another limitation reflects the difficulties of performing natural experiments. The fact that the adolescent
fertility rates data were only available by units of
complete years made impossible to match daily the
intervention period, which began 3 months before 2011
in three intervention neighbourhoods and finished in
2014 in the other two intervention neighbourhoods.
Even though, the exposure before 2011 operates against
the intervention hypothesis.
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To overcome the small number of adolescent births in
neighbourhoods which were manifest in the numerator
and in the population’s denominator (some had less than
2000 residents), which made year by year comparisons
impossible, we added years to compare periods; as the
intervention was implemented over 3 years, this increased statistical power and provided more stable
estimates.
Finally, we would like to mention the feasibility, in
terms of public health action, of this community intervention, which required a continuous but moderate effort over 3 years in training, implementing, monitoring
and funding. Although the intervention appears to have
caused a decrease in AFR, there are still high differences
between some neighbourhoods, including those in the
intervention group, and the rate of Barcelona, revealing
inequalities to address. Attending the results of the
intervention, the municipality replicated the SIRIAN
program in 2017–18 in the 12 neighbourhoods with
higher AFR rates in the city, including three of those
who had already been intervened, and all those who
were in the comparison group. Depending on the evolution of the rates and the costs, which have been estimated around €10,000 for 1 year of intervention per
neighbourhood, as well as the opportunity costs in relation with other city health needs, the program may be
replicated in the future, with adjustments to new population needs and contexts.
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