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Abstract

Background: Improved access to sexual and reproductive health (SRH) services and information is essential for
supporting adolescents and youth in making informed decisions and optimizing each young person’s outcomes
related to their SRH, health and well-being and countries’ current and future social and economic development.
Mobile phones offer opportunities for young people to privately access SRH content and to be linked to SRH
services. The objective of this study was to develop the content for an SMS (short message service or “text
message”) platform jointly with adolescents and youth in three regions in Peru (Lima, Ayacucho and Loreto) as part
of the ARMADILLO (Adolescent/Youth Reproductive Mobile Access and Delivery Initiative for Love and Life
Outcomes) Study.
Methods: Content development was done in three stages. During Stage 1, we held community consultations with
13–17 year old adolescents, 18–24 year old youth and professionals who work with young people through the
education and health sectors (“adult advisers”) to identify and rate SRH topics of interest through group free- and
guided-brainstorming activities and an individual written sharing activity. During Stage 2, the team developed the
preliminary domains, sub-domains and content for the SMS platform. During Stage 3, we held focus groups with
adolescents to validate the SMS content, including both individual scoring of and group feedback for each SMS.
Group feedback asked about their general impressions and understanding and their thoughts about the language
and usefulness of the SMS.
Results: A total of 172 adolescents and youth ages 13–24 and 20 adult advisers participated. Adolescents and
youth brainstormed and rated SRH topics and sub-topics that led to the initial structure for the SMS platform, with
9 domains, 25 sub-domains and 146 draft SMS. Adolescents provided high scores for the SMS, with all sub-domains
receiving average scores of 3.0 or higher (out of 4.0) for the SMS included. Adolescents also provided suggestions
to optimize content, including improvements to unclear messages, resulting in SMS with adolescent-friendly
content in simple, straightforward language. This process also revealed that adolescents lacked knowledge and had
misconceptions related to contraceptive methods.
(Continued on next page)
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(Continued from previous page)
Conclusion: This study details the systematic process used to develop relevant and accessible SRH information
through a participatory approach. We document critical information about what young people know and how they
think, enabling us to understand their perspective and literally speak their language. Results also provide future
directions for programmatic, research and policy efforts with young people, in particular around gender norms,
interpersonal violence, and access to SRH information and services, in similar settings.

Keywords: Adolescents, Youth, Sexual and reproductive health, Participatory approach, Focus groups, Text
messaging, Peru

Plain English summary
Improvements to young people’s sexual and reproduct-
ive health (SRH) outcomes require the dissemination of
information about SRH topics to young people to give
them the tools and support to make informed decisions.
Dissemination of information through text messages or
SMS is a promising strategy given the privacy of SMS
and the wide availability of cell phones among adoles-
cents and youth.

In this study, we describe how we worked with Peru-
vian adolescents and youth to develop the structure and
content for a pilot intervention to send SMS about SRH
to young people in Peru. This study took place in three
regions of Peru (Lima, Ayacucho and Loreto). We
started with community consultations, where adoles-
cents, youth and adult advisers brainstormed about SRH
topics of interest to young people. In a second stage, the
team developed an initial SMS platform structure and
several draft SMS. In the third stage, we held focus
groups to ask adolescents for their opinions about the
SMS. In this way, young people participated actively in
the entire process.

Our findings show what young people know and how
they think about SRH topics, enabling us to understand
their perspective and literally speak their language to
provide them with information that they need and that
they will receive, find approachable and useful, and ul-
timately, take into consideration in order to make good
decisions. Results also provide future directions for pro-
grammatic, research and policy efforts with young
people, in particular around gender norms, interpersonal
violence, and access to SRH information and services in
similar settings.

Introduction
Globally, there are approximately 1.9 billion adolescents
and youth ages 10–24 who represent about one-fourth
of the total population [1]. In Peru, there are approxi-
mately 8.7 million adolescents and youth ages 10–24
who represent 28% of the total population [2]. Consider-
ing the significant size of this population, it is critical to
invest in them to improve their knowledge and skills,

including those related to sexual and reproductive health
(SRH), in order to optimize both each young person’s
development, SRH outcomes and other outcomes related
to their health and well-being, and Peru’s current and
future social and economic development.

Although the prevalence of adolescent pregnancy has
declined worldwide, in Peru, adolescent pregnancy re-
mains unchanged over time and continues to be unin-
tended for the majority of adolescents. According to the
2017 Peru Demographic and Health Survey (DHS/
ENDES), 13.4% of 15–19 year old females were currently
pregnant or parenting [3], a percentage that has not
changed significantly since 1991/92 [4]. Pregnancy is
higher among adolescents living in rural versus urban
areas (23% vs. 11%), and those living in the jungle (23%)
versus the highlands or coast (13 and 12%). Also, preg-
nancy is higher among those who have primary versus
secondary education (45% vs. 12%), and those in the
poorest versus wealthiest economic quintile (24% vs.
4%). In 2016, 66% of Peruvian 15–19 year olds who had
been pregnant reported that their last pregnancy was un-
intended (58% mistimed and 8% unwanted). Reported
unintended pregnancies have steadily increased over
time, up from 47% in 1991/2 to 55% in 2000 [5]. This is
in contrast to the group of 20–24 year old females,
among whom the age-specific fertility rate has declined
from 200 births per 1000 females in 1991/92 to 112 per
1000 in 2015/16 [6].

Sexually transmitted infections (STIs) including the
human immunodeficiency virus (HIV) is another SRH
issue that impacts Peruvian youth. A large population-
based study with 18–29 year old youth in smaller Peru-
vian cities, not including the capital Lima, resulted in
the following prevalence estimates: 6.5% in women and
4.2% in men for chlamydia; 4.9% in women and 0.3% in
men for trichomonas; 0.4% in women and 0.5% in men
for syphilis; 0.1% in both women and men for gonorrhea;
and 0.1% in women and 0.5% in men for HIV [7].

Although Peru offers“adolescent-friendly” health ser-
vices– including SRH services– they are not as friendly
for adolescents as they are proposed to be. The Peruvian
Ministry of Health (MOH or MINSA) has worked to
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create and expand adolescent-friendly health services for
adolescents, from 213 health establishments in 2006 to
over 2800 establishments in 2016. MINSA states that
these services offer adolescent-friendly hours, providers
and services, including services for SRH [8]. However, a
recent oversight report by the Peruvian Ombudsman’s
Office (Defensoría del Pueblo) found that these
adolescent-friendly health services were not actually tai-
lored to adolescents’ needs [9]. Additionally, services
also required parental accompaniment, running counter
to current legislation [9]. One-quarter (25%) of health
establishments require the accompaniment of parents or
guardians for minors to access services, despite the fact
that the Family Planning Health Technical Guideline no
longer requires it as of August 2017 [10].

Given the above challenges faced by adolescents in
accessing needed SRH services and information, it is
critical to develop innovative strategies to improve ado-
lescents’ access to relevant and reliable information
through channels outside of health services. One such
channel is mobile phones, through which adolescents
can easily access information about different SRH topics,
including other services available to them through the
public health and other systems. The high penetration of
mobile phones globally, including among adolescents
and youth, further affirms the potential of this alterna-
tive channel. For instance, among 15–29 year old Peru-
vians, mobile phone ownership is higher than in the
general population, with 71% of Peruvian young people
reporting ownership [11].

There have been several interventions to provide SRH
information to young people in different upper-income
countries and low- and middle-income countries
(LMICs) using mobile phones. For instance, the mCenas!
program used an interactive SMS (short message service
or “text message”) system to provide narrative and infor-
mational messages to 15–24 year olds in Mozambique to
increase their knowledge about contraceptive methods
and address common related myths and barriers [12].
The Learning about Living Program used a website to
provide prevention education regarding maternal health,
HIV/AIDS and gender-based violence to 10–21 year olds
in Nigeria [13]. The Access, Service & Knowledge (ASK)
initiative used mobile and electronic platforms to dis-
seminate information on SRH and HIV/AIDS to 10–24
year olds in five African and two Asian countries [14].
YoungAfricaLive used a community mobile platform to
provide information about love, sex and relationships to
young people in Kenya, South Africa and Tanzania, also
taking into account their social, cultural and economic
situation [15]. These studies demonstrated increased
contraceptive knowledge [16] and improved knowledge
and attitudes toward sexuality indicators such as HIV/
AIDS and gender-based violence [13] among youth

participants. However, there is limited information avail-
able about formative phases and many programs have
failed to incorporate young people’s perspectives into
the development of program content, despite inter-
national guidelines about how the integration of young
people’s voices can increase program effectiveness [17].
Similarly, few of these interventions have been rigorously
evaluated and evidence on the feasibility and effective-
ness of adolescent-and-youth-targeted mobile phone-
based SRH interventions is limited.

To address these research gaps, the World Health
Organization (WHO), the Universidad Peruana Cayetano
Heredia (UPCH) and the International Centre for Repro-
ductive Health Kenya (ICRH-K) initiated“ARMADILLO”
(Adolescent Reproductive Mobile Access and Delivery Ini-
tiative for Love and Life Outcomes) with the overall ob-
jective of generating evidence on the effect of access to
SMS-based SRH information on health-related outcomes
among adolescents. Adolescent-targeted mHealth inter-
ventions should be both developed and tested with young
people in order to identify and incorporate appropriate
SRH information content and system design [18, 19] and
to document successful strategies to meaningfully engage
young people. The specific objective of the first phase of
ARMADILLO was to develop the ARMADILLO SMS
(text message) platform, including the SRH topics and
sub-topics, the SMS system design and the SMS content,
using a participatory approach with young people. This
manuscript documents the participatory process used in
Peru, which consisted of a three-stage effort to develop
the platform in collaboration with adolescents and youth
ages 13–24. The process and the findings may be useful to
inform other initiatives, especially in Latin American
countries, that aim to address the SRH challenges faced by
adolescents and youth.

Methods
The development of the ARMADILLO content included
three stages to develop the SMS platform together with
adolescents and youth: (1) work with adolescents and
youth to identify and rate the topics that are of greatest
interest to them and other adolescents and youth; (2) de-
velop the initial structure of the SMS platform, including
topics, sub-topics, and the SMS; and (3) validate those
initial SMS with adolescents. (See [20] for more detail
on ARMADILLO.)

Study context
The formative research for ARMADILLO was carried
out in three locations in Peru, a country with an esti-
mated population of 32 million [21]. The study was im-
plemented in urban and peri-urban districts of the
country’s three natural regions: Lima, the capital city lo-
cated on the coast; Ayacucho, in the mountains; and
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also participated: Lima [3]; Yurimaguas [5]; and Ayacu-
cho [12].

Adolescent and youth participants named many topics
of interest, which were later grouped into broad SRH
topics and narrower sub-topics. Adolescents demon-
strated a lack of knowledge regarding different SRH ter-
minology and, in particular, regarding contraceptive
methods. For example, they were only aware of emer-
gency contraception pills, also known as the“morning
after” or “day after” pill, which are for use in emergency
or unanticipated situations, and were unaware of
regular hormonal contraceptive pills, which are for
use as regular birth control. They were also unaware
of long-acting reversible contraceptive methods
(LARCs), such as intrauterine devices (IUDs) and
implants, or of their benefits over other contracep-
tive methods. Once informed during the guided-
brainstorming, participants expressed fear about pos-
sible negative side effects of regular contraceptive
methods and particularly LARCs, including sterility,
and considered them inappropriate for adolescents.
Even the condom was not well understood, as it was
perceived as the best method to prevent pregnancy
but not as the best method to prevent STIs.

The ten SRH topics and respective sub-topics that
resulted from the community consultations are
shown in Table 2, presented according to the rating
assigned to them by the adolescents and youth par-
ticipants. The highest scored topics were identity,
STIs, and specific barrier and contraceptive methods.
The lowest scored categories were alcohol and drugs,
SRH rights and policies, and pregnancy. The average
scores ranged from 0.2 to 1.7 out of a possible 3.0.
One of the main drivers for lower scores was lack of
interest in certain sub-domains. For example,‘vio-
lence’ as a topic had an average score of 1.2 because
participants indicated little interest in the sexual
abuse and rape sub-domains (scores of 0.4), but
higher interest in the intimate partner violence sub-
domain (score of 2.0).

Interest in SRH topic differed by age (see Table2). Ado-
lescent participants showed greater interest in self-esteem,
abstinence, and HIV and gave the highest rating to com-
munication with their families, both in general and about
sexuality-related topics. Older youth participants showed
greater interest in topics such as exploration of their sexu-
ality, STI symptoms and prevention,“friends with bene-
fits” (friends that may engage in sexual activity without
considering themselves“in a relationship”), peer pressure
around sex, and access to health services including psy-
chological and mental health services. Both age groups
were interested or very interested in contraceptive
methods (in general and each method specifically), intim-
ate partner violence, pregnancy, and abortion.

When participants were given the opportunity to write
down topics of interest, detailed questions about doubts
and curiosities related to SRH, identity and sexual orienta-
tion emerged. For example,“Why do some people like
others from their same sex?”, “I would like to know more
about hermaphrodites”, or “Is it good or normal to feel
love for a man, if I’m a man?”. Questions also emerged
about psychological, physical and sexual abuse in the fam-
ily environment, including“How can I cope with violence
and alcoholism of parents?” or “What can be said to a
teenager who has been raped several times by her step-
father at age 6, who currently feels despised by her mother
and wishes to die?”

Stage 2. Development of the initial structure of the SMS
platform and draft SMS by the team
The team developed a potential structure for the platform
based on an in-depth, critical analysis of the information
shared by stage 1 participants. The final draft structure of
the platform was classified into nine domains or themes.
(See detail in Fig.1.) Seven of these domains were“inde-
pendent”, in that all of the SMS related to that topic were
included in the domain. Independent domains were 1)
who am I?; 2) who can support me?; 3) how can I have
fun?; 4) what should I protect myself from?; 5) how can I
protect myself?; 6) how can I decide?; and 7) what no one
talks about. The team decided to phrase the domains as
questions, instead of as statements, to try to appeal to
young people and have the platform“speak” to the ques-
tions they might have. The other two domains were cross-
cutting, in that the messages referred to themes that could
be relevant for many of the independent domains: 8) self-
esteem and motivation; and 9) access to Ministry of
Health services. Additionally, the SMS included in these
cross-cutting domains would be distributed interspersed
with each of the independent domains.

The initial structure also included 25 sub-domains or
sub-themes, with 2–7 sub-domains for each domain, de-
pending on the complexity of the domain itself. Each
sub-domain had 2–10 messages. The language of the
messages was intentionally drafted to be conversational,
rather than authoritative, as well as simple (at the level
of an adolescent) and colloquial, following the model of
similar popular SMS-based services already in place.

Stage 3. Focus groups to review and validate the SMS
with adolescents
A total of 104 adolescents participated in the twelve
focus groups in the final stage. This included six focus
groups with 50 13–15 year olds and six focus groups
with 54 16–17 year olds. Across all participants, 52%
were females and 48% were males (Table3).
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Table 2 Adolescent and youth participants’ level of interest in different sexual and reproductive health (SRH) topics and sub-topics
(Stage 1), by age group, Lima, Yurimaguas and Ayacucho, Peru, 2015

Interest in sub-topics according to score, range from 3 (great interest) to 0 (no interest)1,2

Topics (Total average score) Adolescents aged 13–17 Average score Youth aged 18–24 Average
score

Identity (1.7) Self-esteem (2.5) Exploration of sexuality (3.0)

Sexual identity (2.3) Menstruation (2.7)

� Physical changes in males (1.0) Sexual orientation (2.3)

� Physical changes in females (1.0) � Physical changes in
males

(1.0)

� Physical changes in
females

(1.0)

Sexually transmitted
infections (STIs) (1.7)

HIV (2.3) STI symptoms (2.0)

� STI prevention (1.5) � STI prevention (2.0)

� STI symptoms (1.0) � Herpes (2.0)

O Herpes (0.0) � HIV (1.0)

SRH barrier and contraceptive
methods (for preventing
pregnancy, STIs and HIV) (1.6)

Abstinence (2.3) Rhythm (3.0)

� Rhythm (1.5) Withdrawal (3.0)

� Withdrawal (0.5) � Abstinence (1.0)

Emergency contraception
(“morning after pill” or “day
after pill”)

(3.0) Emergency contraception (3.0)

Male condom (3.0) Male condom (3.0)

� Intrauterine devices (IUDs) (0.8) � IUDs (2.0)

� Implants (0.8) O Implants (0.0)

Interpersonal
relationships (1.3)

Family comunication
(in general and related to
sexuality)

(3.0) “Friends with benefits” (2.7)

Peer pressure: sexual
intercourse

(2.5) Peer pressure: sexual
intercourse

(2.7)

� Sexual exploration with
partner

(0.8) O Attraction and flirting (0.0)

O Attraction and flirting (0.0)

Sexual practices (1.3) Oral sex (2.5) Transactional sex (2.7)

Transactional sex (2.3) Anal sex (2.3)

� Masturbation (2.0) Oral sex (2.3)

O Sex without penetration (0.0) � Masturbation (2.0)

O Mutual masturbation (0.0) � Sex without penetration (0.3)

� Mutual masturbation (0.3)

Violence (1.2) Intimate partner violence (2.5) � Intimate partner violence (2.0)

Sexual abuse and rape (2.3) � Sexual abuse and rape (0.4)

O How to prevent violence (0.0) � How to prevent violence (0.3)

Health services (1.1) � SRH services (1.3) Access to health services (3.0)

� Access to health services (0.3) � Mental health /psychological
services

(2.0)

O Health insurance (0.0) O Health insurance (0.0)

Pregnancy (0.7) Pregnancy (3.0) Pregnancy (3.0)

O Pregnancy signs (0.0) � Pregnancy signs (1.0)

O Pregnancy complications (0.0) O Pregnancy complications (0.0)
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Results of adolescents’ individual assessment to rate their
general impressions of the SMS
Figure1 presents the average score for all of the SMS
included in each sub-domain. In contrast to the rat-
ings of the SRH topics during stage 1, many of which

were low, the SMS received uniformly high ratings.
The highest-rated sub-domains were: the family (3.7);
sexual abuse (3.7); abstinence (3.6); transactional sex
(3.6); secondary abstinence (3.6); violence (3.6);
friends, partners, alcohol, tobacco and drugs (all with

Table 2 Adolescent and youth participants’ level of interest in different sexual and reproductive health (SRH) topics and sub-topics
(Stage 1), by age group, Lima, Yurimaguas and Ayacucho, Peru, 2015 (Continued)

Interest in sub-topics according to score, range from 3 (great interest) to 0 (no interest)1,2

Topics (Total average score) Adolescents aged 13–17 Average score Youth aged 18–24 Average
score

SRH rights and policies (0.6) Abortion (2.3) Abortion (3.0)

O Right to information on SRH (0.0) � Right to information on SRH (0.3)

O Right to health care (0.0) � Right to health care (0.3)

Alcohol and drugs (0.2) � Types of drugs (1.3) (0.8) � Peer pressure: Alcohol and drug usage (0.4)

� Peer pressure: Alcohol and drug usage O Types of drugs (0.0)

1 The scores in the Table are based on adolescents’ and youth’s ratings of the SMS text messages during the Stage 1 community consultations. Participants both
a) spontaneously mentioned topics and sub-topics of interest and b) rated their interest in sub-topics included in SRH projects in other settings. The rating scale
ranges from 0 (of no interest) to 3 (of great interest). For the sub-topics, the score represents the average rating of the sub-topic across the six meetings. For the
topics, the score represents the average of the scores for the sub-topics included under the topic. Only the highest and lowest scored sub-topics are included in
the Table. / 2 The symbols to the left of the sub-topics mean the following: O - Of no interest (Equal to zero); � - Of little interest (Score between 0.1 and 1.0); � -
Of interest (Score between 1.1 and 2.0); and - Of great interest (Score between 2.1 and 3.0)

Fig. 1 Design of the domains and sub-domains for the ARMADILLO Peru SMS platform and average score for adolescents’ ratings of the SMS
messages included in each sub-domain, Lima, Yurimaguas and Ayacucho, Peru, 20161
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