
Journal of Sexually Transmitted Diseases

Women and Children First: The  
Impact of Sexually Transmitted  
Infections on Maternal and  
Child Health

Guest Editors: Consuelo Beck Sagué, Carolyn Black, Stephen A. Morse, 
and George Schmid   



Women and Children First: The Impact of
Sexually Transmitted Infections on
Maternal and Child Health



Journal of Sexually Transmitted Diseases

Women and Children First: The Impact of
Sexually Transmitted Infections on
Maternal and Child Health

Guest Editors: Consuelo Beck Sagu, Carolyn Black,
Stephen A. Morse, and George Schmid



Copyright © 2014 Hindawi Publishing Corporation. All rights reserved.

This is a special issue published in “Journal of Sexually Transmitted Diseases.” All articles are open access articles distributed under the
Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited.



Editorial Board

Jose L. (Toti) Sanchez, USA
Ana B. Abecasis, Portugal
Nicola Abrescia, Italy
Luiz Carlos Alcantara, Brazil
Ahmadou Alioum, France
Aranka Anema, Canada
Elena Angeli, Italy
Kingsley C. Anukam, Canada
John G. Ayisi, Kenya
Susan A. Ballagh, USA
Michael B. Blank, USA
Romulus Breban, France
Bluma G. Brenner, Canada
Norbert H. Brockmeyer, Germany
Lisanne Brown, USA
Alessandro Bruselles, Italy
Stefano Butto, Italy
Mario Canki, USA
Amedeo Capetti, Italy
Alexio Capovilla, South Africa
Joana Chakraborty, USA
Laura Ciaffi, Switzerland
Matthew Cole, USA
Lucette A. Cysique, Australia
John De Wit, The Netherlands
Felipe Diaz-Griffero, USA
Ursula Dietrich, Germany
Judith E. Feinberg, USA
Thomas M. Folks, USA
Luis Alberto Gaitn-Cepeda, Mexico
Bernardo Galvao-Castro, Brazil
J. Gerardo Garcia-Lerma, USA
Himanshu Garg, USA
Renu Garg, India
Rajeev Gautam, USA
Klaus Goebels, Germany
Erica L. Gollub, USA
Perry Halkitis, USA
Veerakathy Harindra, UK
Farhad B. Hashemi, Iran
Jean-Michel Heraud, Madagascar
Jean-Philippe Herbeuval, France

Robert S. Hogg, Canada
Elizabeth R. Jenny-Avital, USA
Linda Kalilani, Malawi
Moses Kapembwa, UK
Philip D. Kell, UK
Masahiro Kihara, Japan
Eiichi N. Kodama, Japan
Serena P. Koenig, USA
Prasad S. Koka, USA
Renate Konig, Germany
Randall Lanier, USA
Shui Shan Lee, Hong Kong
Iara M. Linhares, USA
Joseph Lonergan, USA
V. Lukashov, The Netherlands
Vincent C. Marconi, USA
Moses Massaquoi, Liberia
Benoı̂t Masse, Canada
Domenico Mavilio, Italy
Dorothy Mbori-Ngacha, USA
Sheryl A. McCurdy, USA
Sara Melzi, Italy
Daya Moodley, South Africa
Jan Munch, Germany
Seggane Musisi, Uganda
Ven Natarajan, USA
M. J. Ndekha, South Africa
Pramod N. Nehete, USA
Michael Nonnemacher, USA
Lisa R. Norman, USA
Joseph Palamar, USA
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Copyright © 2014 Consuelo Beck Sagué et al. This is an open access article distributed under the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly
cited.

In 2000, all 189 Member States of the United Nations
(UN) adopted the UN Millennium Declaration, committing
them to pursue eight measurable targets, the Millennium
Development Goals (MDGs) [1, 2] to be achieved by 2015.
The MDGs were intended to: (1) eradicate severe poverty
and hunger; (2) achieve universal primary education; (3)
promote gender equality and empowerment of women; (4)
reduce child mortality; (5) improve maternal health; (6)
combat HIV/AIDS, malaria, and other infectious diseases;
(7) ensure environmental sustainability; and (8) develop
a global partnership for development. The unprecedented
effort required to achieve the MDGs addresses issues and
conditions especially relevant to the health and survival of
women—particularly mothers—and infants, children, and
youth. Despite calls for universal access to reproductive and
sexual health, no MDG addressed these issues, which are
critical tomaternal and child health and remain neglected [3].

The MDGs proposed dramatic reductions in, or elimi-
nation of, scourges that have plagued humankind since its
beginnings including severe poverty, famine, and pregnancy-
related mortality as well as one emerging infectious dis-
ease, human immunodeficiency virus (HIV) infection, only
recognized in the last decades of the 20th century, which
was singled out for particular attention [1, 2]. Arguably,
never before has elimination of the inequalities at the root
of these scourges been articulated even as a possibility, let
alone as goals to be urgently pursued. But without an MDG
focused on reproductive health, progress on this issue relies

on its being buoyed by efforts towards addressing the eight
MDGs. Progress towards achievement ofMDG indicators has
been impressive; some (such as the halving of the number
of people living in extreme poverty) were achieved before
2015 [4]. Others, including reduction ofHIVmother-to-child
transmission to less than 2% [5], are either on schedule or
achievable by 2016-2017. Much, however, remains to be done.

It is in that context that the disproportionate and largely
preventable toll that sexually transmitted infections (STIs)
exact on women, including mothers, and infants, children,
and youth, is reexamined. Women, particularly adolescent
women, are especially vulnerable to STIs due to, among
other factors, a larger exposed mucosal surface area, hor-
monal effects, changes in the protective female genital tract
microflora, and the intermittent presence of ectopy, especially
in adolescence [6–8]. These groups are also at increased
risk due to sexual partnerships with older men, little power
over when, where, and how sex occurs, and other social and
cultural factors. However, poverty, neglect, and inequality
drive much of the increased risk of women and children.The
impact of STIs on maternal and child populations is greatest
in low- andmiddle-income countries, where over 75%of STIs
reportedly occur [9, 10].Within these countries and in under-
served populations in industrialized countries STIs continue
to disproportionately impact the most disadvantaged women
and children [11, 12].

This issue of the Journal of Sexually Transmitted Diseases
offers heartening news about emerging tools for elimination
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of the impact of these illnesses and reminders that we struggle
against formidable forces. Control of the worst outcomes of
STIs in low- and middle-income countries is achievable [13].
Moreover, the elimination of mother-to-child transmission
of syphilis and HIV infection is clearly attainable; the global
commitment to elimination is based on compelling evidence
that their elimination is not only possible, but also cost
effective and essential to the health of their mothers [14–
16]. But unlike the case with smallpox eradication, as long
as HIV and Treponema pallidum infections exist in the
human population—and they will—the threat of mother-
to-child transmission remains a possibility [17]. Similarly,
as long as orphaning, poverty, neglect, and abuse drive
children and youth to homelessness and life in “the streets” in
urban settings worldwide, their vulnerability to coerced and
unprotected consensual sex, as well as resultant STIs and their
sequelae, will continue to be considerable [18, 19].

The papers in this special issue document the tragic
circumstances endured by street children in Ethiopia, the
elevated risk of herpes simplex virus type 2 infection among
monogamous women in India associated with their hus-
bands’ work-related travel, and innovations and challenges
in the progress towards congenital syphilis elimination in
Haiti and Kenya, and HIV mother-to-child transmission in
India. The report from the United Kingdom describes the
efforts to reach out to the population of children born toHIV-
infected parents who even in high-resource environments,
while at extraordinarily high risk of perinatally acquired HIV
infection and orphaning, often remain invisible, untested,
and underserved.

At first glance, these reports appear to be a potpourri
of glimpses of the impact of STIs on the health of mothers,
infants, and youth. But, in fact, they illustrate both the
complex forces that sustain the persistent problem of STIs
in these populations and innovative, multilevel approaches
that have already resulted in progress towards elimination.
The recommendations set forth in the mixed methods study
to support street children in Ethiopia may seem painfully
obvious but, worldwide, street children are often viewed as a
public nuisance or a law enforcement issue; the tragic stories
told in the focus groups illustrate how utterly at the mercy of
predatory forces these youth really are [18]. Similarly, creating
work opportunities for men in rural communities that do not
result in long separations of stable couples may reduce the
risk of STIs not only in India, where this risk is particularly
well documented, but also worldwide as a critically important
aspect of global development efforts [20].

The development and implementation of simple point-of-
care testing for syphilis have contributed to the identification
of infected women in some of the most challenging environ-
ments on earth [21–23]. Similarly, innovative processes for
dramatically expanding access to prenatal HIV testing and
timely initiation and continuation of combination prenatal
antiretroviral therapy are being successfully implemented
in the most impacted populations in the world [24, 25].
Nevertheless, it is clear that in efforts to eliminate congenital
syphilis there are no “magic bullets.” The cascade from
antenatal care availability and use, point-of-care testing, and
treatment with benzathine penicillin for the pregnant woman

and, ideally, her partner is very effective but often fragile;
“systems improvements” that consistently guarantee and
monitor response to treatment of 100% of infected women
can be elusive. The use of cash incentives to microcredit
women’s groups based on villagers’ antenatal care attendance
and provision of mobile health care were associated with
a dramatic increase in antenatal care enrollment and, as
a result, prenatal HIV testing. In nations with large HIV
epidemics, conditional cash transfers [26, 27] may contribute
to elimination of mother-to-child transmission. The success
of case finding for children of HIV-infected parents in the
United Kingdom is encouraging to all who understand that,
worldwide, HIV-infected parents are often underserved and
face daunting problems, and their children are an often
hidden and neglected population. Identifying and providing
quality services to HIV-affected families remain challenges
that are increasingly recognized and addressed [28–30].

These reports highlight challenges, possible solutions,
and inspiring successes that worldwide promise the possi-
bility of eliminating the most devastating consequences of
STIs for mothers, children, and youth. The slogan “women
and children first” inspired an impressive array of reports
describing approaches that may help achieve theMDG vision
of a fairer, safer world for mothers, children, and youth.

Consuelo Beck Sagué
Carolyn Black

Stephen A. Morse
George Schmid
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Street children worldwide do not have the information, skills, health services, and support they need to go through sexual
development during adolescence. This study is undertaken to systematically investigate the fit between street children’s sexual and
reproductive health needs and the existing services. A cross-sectional study was conducted among 422 street children and four
service providers. About 72.5% of the respondents were sexually active during data collection and 84.3% of males and 85.7% of
females tended to have multiple sexual partners. More than two-thirds (67.3%) of the participants had used at least one type of
substance. History of substance use (OR = 2.5; 95% CI = 1.42–4.56) and being on the street for the first one to three years (OR =
5.9; 95% CI = 1.41–7.22) increased the likelihood of having sexual activity. More than half (64.9%) of the street children did not
attend any kind of sexual or reproductive health education programs. Lack of information on available services (26.5%) was the
biggest barrier for utilization of local sexual and reproductive health services. From the individual interview with coordinator, the
financial and networking problems were hindering the service delivery for street children. In conclusion, street children who are
special high risk group have not been targeted and hence continue to remain vulnerable and lacking in sexual and reproductive
health services and sexual health services are poorly advertised and delivered to them.

1. Introduction

The problem of street children is becoming a worldwide phe-
nomenon since these children exist in every part of the world.
The vast majorities of these children work and live in large
urban areas of developing countries [1]. Like many under-
developed nations challenges facing the Ethiopian children
are diverse and immense. Thousands of children live under
difficult circumstances and are exposed to various forms
of abuse and exploitation [2]. Street children in this study
include those children aged between 10 and 18 years. The
familymay have neglected them ormay have no familymem-
bers left alive. Such children have to struggle for survival and
might move from friend to friend or live in shelters such as
abandoned buildings, plastic shelters, and public phone
rooms [3].

Though street children are hard to count, estimates of the
number of street children range from about 20 million to
over 100 million worldwide. What is certainly known is that

their numbers are increasing for various reasons including
the global population growth, poverty, rapid urbanization,
and AIDS pandemic [4].

In Ethiopia, due to push factors (poverty, family dys-
function abuse, and school problems) and pull factors (inde-
pendence, freedom, and drug/alcohol abuse) children are
drifted to street life to support themselves or their families in
major cities [5]. Over 4 million children are estimated to live
under especially difficult circumstances. It is estimated that
600,000 children are taking part in street life and as many as
500,000 children find themselves at an extremely high risk of
becoming involved in street life in Ethiopia [6].

The streets of Addis Ababa, the capital city of Ethiopia,
are said to be home to a population of between 60,000 and
100,000 street children with the lower estimates originating
from the Ministry of Labor and Social Affairs and the
higher ones from aid agencies [7]. Street children live and
work in conditions that are not conducive for healthy
development. They are exposed to the street subculture such
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as smoking, drug, alcohol and substance abuse, gambling,
engaging in sexual activities, or selling sex for survival [1].
The circumstances in which they live and work increase
their vulnerability also to sexual exploitation and abuse
and put them at a higher risk of unintended pregnancies,
sexually transmitted infections and HIV/AIDS. The problem
is further compounded by the lack of access to sexual and
reproductive health information and services [8]. A few
studies that exist on the sexual behavior of street children in
Addis Ababa showed that these children are more familiar to
high-risk behavior and are sexually active at an early age [6].
Despite these alarming realities, street children rarely have a
voice in the sexual and reproductive health discourse. Gov-
ernmental and nongovernmental organizations intervention
programs do not based on the realities of street children.
This is because these organizations work through the existing
societal structures such as hospitals, schools, local communi-
ties and facilities fromwhich street children are disconnected
[4].

Though study reports and other literatures on street chil-
dren sexual health problems are very limited and even when
available are not comprehensive, some studies tried to reveal
the magnitude of sexual and reproductive health problems
of street children andtried to recommend appropriate inter-
vention strategies for governmental and nongovernmental
organizations [6]. To date, little is known about sexual and
reproductive health status of street children andwhether they
have access to sexual and reproductive health services and
information and, if so, to what extent. Hence undertaking a
study in this area is believed to provide information on their
sexual and reproductive health status and the types of sexual
and reproductive health services offered to street children and
relevant information was generated that could help organi-
zations to design appropriate sexual and reproductive health
programs and improve future services for this disadvantaged
segment of the population.

2. Literature Review

2.1. Background. A personal sense of sexual wellbeing as well
as the absence of disease, infections, or illness associated
with sexual behavior is termed as sexual health. People with
adequate sexual and reproductive health have a satisfying and
safe sexual life, can have children, and can make a choice as
to whether they would like to have children and, if so, when
and how to have them [9]. Unfortunately youth in general are
at greater risk for abnormal sexual and reproductive health
compared to other age groups due to risky sexual behav-
iors. Homeless children and youth are likely to be at even
higher risk for several different reasons [10]. A risky sexual
behavior is one that increases the likelihood of adverse sexual
and reproductive health consequences. These health conse-
quences may include unwanted pregnancy, unsafe abortion,
HIV/AIDS and STIs [9].

2.2. Risky Sexual Activities
2.2.1. Sexual Activity under the Influence of Substance/Alcohol.
Substance use may influence sexual behavior in ways that

increase the risk of acquisition of HIV and other STDs. The
street child’s decisions on sexual behaviors such as whether
to use a condom during sexual activity, to negotiate for sex,
or to use force (rape) depend on the level of intoxication. In
general alcohol and other substance use often accompany the
early sexual experiences, especially among boys [9, 11].

2.2.2. Commercial Sex/Survival Sex/Prostitution. It has been
estimated that 25% of Ethiopia’s street children are girls and
there is indisputable evidence that street girls in Ethiopia are
often obliged to take on commercial sex work for survival.
Unfortunately recent information on the number of street
girls engaged in it is lacking [1]. One of the studies done
in Addis Ababa showed that a significant number, 69.6%, of
the study subjects (who were commercial sex workers) were
between the ages of 13 and 15 years [12].

2.2.3. Unprotected Sexual Intercourse. Unprotected sex is
common among street children.This could result in a variety
of sexual and reproductive health problems. Street children
spend a lot of time in settings where casual sexual encounters
occur (bar or “crack houses”) [11]. Their risk of acquiring
blood borne diseases and STDs such as HIV, syphilis, and
hepatitis is increased by the fact that they often have sex
with persons at high risk for these diseases like people with
multiple sexual partners or those sharing injection equipment
for substances. Research results highlight the critical need for
sexual and reproductive health programs for street children.
For example, a study in Awassa showed that, Among the 280
respondents who practiced sex, 216 (77.1%) did not use any of
the modern methods of contraception [13].

2.2.4. Same Sex Sexual Activity. Street children sometimes
have sex with other street children of the same sex. This is
muchmore common among boys. In addition, street boys are
often sexually exploited by older men. Engaging in unpro-
tected sexual intercourse can lead to acquisition of STDs
including HIV [9]. Based on the study done by Getnet Tadele
on sexual abuse against male street children in Merkato
area, Addis Ababa, peers/friends were found on the top list
of abusers as reported by 47% of the children, followed by
unknown persons/strangers 17%, relatives 11%, and 10% stu-
dents and rich businessmen. Foreigners/Ethiopian diaspora,
bar owners, and police were reported by 6%, 5%, and 4% of
the respondents, respectively. This finding shows that street
children themselves are involved in the practice [14].

2.3. Consequence of Risky Sexual Behaviour and
Unprotected Sex

2.3.1. Pregnancy and Its Consequences. Street girls may
become pregnant because of unprotected sex and the baby
born to such mothers may have a low birth weight and may
be prone to infections and illness. Coping with the needs
of the child may be difficult for a street girl [15]. Although
having a child before the age of 15 is reported to be common
in many families, unwanted pregnancy in early age is a com-
plicated process and it accounts for the majority of maternal
mortality and morbidity [12]. One study conducted in Dessie
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town showed that, out of sexually active female street youth,
25.0% had a history of unintended pregnancy at least once
prior to the study, out of which 55.5% of them reported
history of induced abortion at least [16]. Another study in
Addis Ababa revealed that nearly a quarter (23%) of the girls
had encountered unwanted pregnancy meaning that, in one
way or another, they were exposed to unprotected sex (either
consensual or forced). It, therefore, suggests that unprotected
sex among commercial sexual workers is not rare phe-
nomenon. Girls who faced unwanted pregnancy in the same
study were also asked about the measures they took to deal
with the problem and over half (57.2%) reported that they ter-
minated it using unsafe/traditional means of abortion, 17.8%
terminated it in a clinic/and other medical institutions while
a quarter of them (25%) opted to deliver the baby/instead of
abortion [17].

2.3.2. Sexually Transmitted Infections and HIV. Sexually
transmitted infections including HIV are consequences of
unprotected sexual intercourse with an infected individual.
The risk of STIs increases if a person hasmore than one sexual
partner [9]. A study conducted by Taffa showed an overall
HIV-1 prevalence of 5.3% among the 358 out-of-school youth
in Addis Ababa. There was a 60% excess prevalence rate
among out-of-school females compared to that among the
males. The study indicated significant prevalence of HIV
infection, particularly among female and out-of-school youth
[17]. Available data showed that HIV seroprevalence rates for
street children are 10–25 times higher than that among other
groups of adolescents [18].

2.4. Street Children’s Sexual and Reproductive Health Needs
2.4.1. Accurate Information. Information lies the basis for
interventions that follow, such as the building of skills and
counseling. Street children should be provided with informa-
tion on growth and development, sexual and reproductive
health, substance use, prevention of disease, promotion of
good health and other issues such as rights and laws [15].
When working with street children, it may not be possible to
find an appropriate place or time to provide information to
them. It is important to take advantage of as many situations
as possible whenever in contact with street children.

2.4.2. Life Skill Training. Life skills are positive behaviors
that enable individuals to adapt to and deal effectively with
the demands and challenges of life [15]. It can also help
street children in taking the opportunity to get off the street.
Helping street children think about strategies for getting off
the streets will need to include creative ways of getting them
to think beyond their current situation [19].

2.4.3. Safe and Supportive Environment. The term environ-
ment is used to refer to what a child encounters outside
of himself or herself in daily life. It refers to the political,
legislative, legal, economic, social, and cultural context of the
child’s life, including opportunities to get an education and
gain livelihood skills as well as the opportunity to experi-
ence positive relationships with other people. This broader

environment influences behavioral choices. The aim of creat-
ing a safe and supportive environment is to promote positive
behavior among street children [15].

Unless immediate preventive and protectivemeasures are
taken to check the spread of the problem, it will greatly endan-
ger the rights of survival and development of children pro-
tected in the convention of the right of children (CRC) [20].
It is only by recognizing the barriers and limitations imposed
upon them by mainstream society as a whole and health
services in particular, that their needs can be met [21]. But
homeless people feel excluded frommainstream sexual health
services. Numerous real and perceived barriers exist, which
make it difficult for them to engage fully with these services.
Many street children may not also consider sexual health to
be a priority. This in itself can make providing a sexual and
reproductive health service for this group a difficult task [1].
In order to tackle these problems, government and NGOs
should provide both internal and external resources. Internal
resources like intelligence, capacity to work and external
resources in the environment like schools, health services,
community organizations, and people who care can induce
positive impact on street children’s life. Even though street
children usually have many internal resources, they usually
lack external ones [15]. Life skills (the ability to be assertive
about choices of sexual activities and to negotiate the use of
contraceptive method) can help street children resist sex or
have safer sex. Similarly, life skills such as problem solving
and critical thinking help in healthy decision making. Prac-
tical skills like knowing how to use a condom are essential
for the practice of safer sex. Livelihood skills would decrease
dependence on survival sex [22]. Street children are also
traditionally reluctant to access health services due to trans-
portation problems along with a perceived lack of respect
from providers and fear of being judged by health care work-
ers, creating physical and psychological barriers to accessing
health care. Surveys of homeless youth have found that health
advice is most often required from other homeless persons,
followed by self-treatment, and finally accessing clinics when
self-treatment no longer work [23].

It is also possible that support-giving organizations are
not publicizing their services sufficiently. This is due to the
fact that the capacity of these organizations is extremely low
in comparison to the number of street children in need of
sexual and reproductive health support [24].

In the assessment survey done for supports provided
to street children, respondents were requested to indicate
whether or not they have knowledge of support-giving
organizations and only 36.7% said that they did with the
proportions being 58.5% for female and 34.1% formalewithin
gender groups, respectively. This shows that street children,
especially male street children, even in Addis Ababa have low
access to the public media including the radio, TV, and news-
papers. If these children had some access, they would have
known at least one or two organizations working in support
of street children [6]. Respondents who reported that they
were getting services from support providing organizations
were further asked to specify the type of support they were
receiving and the highest proportion (44.8%) reported that
theywere getting support for food.This shows that sexual and
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reproductive health issues for street children are neglected
[6].

Given the numerous reasons associated with poor sexual
and reproductive health among street children like histories
of abuse and sexual risk-taking behavior, a holistic approach
to intervention is necessary to improve their wellbeing.

But still the problemof street children remains an ignored
tragedy. Street children are not targeted in fighting against
HIV/AIDS [5]. For example, in one study, When the key
informants were asked about the attention given to the prob-
lem by governmental and nongovernmental organizations,
they all unanimously replied that enough has not been done
[14].

This study therefore tries to systematically investigate
street children’s Sexual and reproductive health status and
services, their utilization patterns, and street children-friend-
liness from the point of view of street children and service
providers. The study also endeavor, to pinpoint the existing
problems and gaps in providing sexual and reproductive
health prevention and treatment services for street children.
Such findings can hopefully impact the manner by which
service provider can address sexual and reproductive health
needs effectively.

3. Objectives

3.1. General Objective. To assess the sexual and reproductive
health status of street children in Addis Ababa.

3.2. Specific Objectives

(i) To assess sexual and reproductive health needs of
street children in Addis Ababa.

(ii) To assess the nature and scope of sexual and repro-
ductive health services for street children in Addis
Ababa.

(iii) To determine the proportion of street children who
are aware and have used specific sexual and reproduc-
tive health services.

(iv) To examine factors associated with sexual activity.

4. Methods

4.1. Study Area. The study was conducted in Addis Ababa
the capital of Ethiopia which has an area of 530.14 square
kilometers divided into 10 subcities (Kifle Ketema) with a
total of 100 kebeles.The studywas carried out fromDecember
29, 2010, to January 13, 2011. Based on 2007 Ethiopian census,
Addis Ababa has a total population of 2,738,248, consisting of
1,304,518 men and 1,433,730 women [25]. Addis Ababa is the
largest urban area in Ethiopia and attracts many children and
youth who are searching for employment.The city has a high
population of street children who are engaged in the informal
sectors. The research was conducted in the five sub cities of
Addis Ababa: Arada, Addis Ketema, Kirkos, Lideta and Bole.
These sub cities were selected purposively for the research
based on high concentration of street children.

4.2. Study Design. Since triangulation of research methods
can overcome personal biases and limitations that stem
from the use of a single method, cross-sectional quantitative
and qualitative mixing methods were used in the current
study. Individual interviews using a structured questionnaire
were conducted to gather relevant information on sociode-
mographic characteristics, substance abuse, sexual behavior,
sources of information on HIV/AIDS and unwanted preg-
nancy (Table 9), and so forth. Qualitative methods were then
conducted to verify data collected in quantitativemethod and
to gain an in-depth understanding of the sexual behaviour
and the service provided to them.

4.3. Study Population. The source populations for this study
were street children in Addis Ababa and street children, who
were living or working independently on the street, aged
10–18 years, resided in Addis Ababa for at least 6 months,
and can speak and heard Amharic language, were the study
population of this research.

4.4. Sample Size. Considering the absence of previous data
in Ethiopia in this specific study group which comprises both
sexes up to the knowledge of the investigator and to obtain a
large sample size the following assumptions are undertaken.
The proportion of street children having at least one type
of sexual and reproductive health serviceis estimated to be
50%, with a precision level 5% and 95% confidence interval.
10% was added to compensate for nonresponse. Based on
this assumption, the actual sample size for the study was
computed using the formula for single population proportion
as follows:

𝑛 =

(𝑍𝛼/2)
2
𝑝 (1 − 𝑝)

𝑑
2

+ 10% non response, (1)

where 𝑛 is sample size, 𝑝 is expected proportion (0.5), and 𝑑
is margin of error/level of precision (0.05). Therefore,

𝑛 =

(1.96)
2
0.5 (1 − 0.5)

(0.05)
2
=

(3.8416 × 0.25)

0.0025

,

𝑛 = 384.

(2)

Thus the study included 384 study subjects plus 10% nonre-
sponse. Then the data was collected from 422 street children.

4.5. Sampling Procedures. In Addis Ababa, street children are
known to congregate in various city locations throughout
the day. These locations, along with time at which high
number of children congregated, our sampling frame. Based
on the calculated sample size and determined the number of
locations needed. In this case the sample size was determined
to be 422 and during the formative assessment, theminimum
number of children found in each location was 10 therefore
42 locations were considered. In order to create the frame we
observed the sites and counted howmany street childrenwere
there for a specific time of day (1 to 2 hours). An earlier work
done by Forum on Street Children-Ethiopia (FSCE) was used
as base for sampling plan [6].This earlier workwas adapted to
suit this work on demanded information. Finally we selected
42 of the venues randomly from the universe of venues.
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4.6. Sample Selection. A sampling frame of locations which
were defined by both location and time was constructed.
Locations and individuals in that location were selected using
equal probability sampling (lottery method). The interview-
ers were instructed to try a take-all approach.They were only
going to each site once and got everyone they could in the
time period 2 hours no more or less. In this case any one that
was present had an equal chance of being interviewed.

4.7. Data Collection Procedures. The data for the quantitative
section of the study were collected by 10 trained data
collectors (8males and 2 females) for 14 dayswhoweremaster
students in public health at Addis Ababa University with
some experience in data collection in previous studies. To
maximize openness of the children male interviewers were
assigned for male respondents and female interviewers were
assigned for female respondents. A structured questionnaire
extracted from standardized questions such as BSS which
addressed all the variables, was prepared and pretested. The
pretest was conducted among 25 street children and these
were excluded from the study. The data collection was con-
ducted within two weeks from December 29, 2010 up to
January 13, 2011.

The second set of instruments constitutes unstructured
questions designed to serve as a guide for focus group dis-
cussion and interview with service providers. A total of four
(two among males of 10–14 years of age and 15–18 years of
age and another two among females of the same age group)
focus group discussions were conducted in the two sub cities
(Arada and Addis Ketema). FGDs were conducted separately
for boys and girls. Each FGD was consisted of 8 participants.
Participants were selected in such a way that children do not
know each other to encourage them to expresse the realities.

4.8. Data Analysis Procedures. The quantitative data was
entered into EPI Info version 3.5.1, then exported to SPSS
version 16 statistical program. Descriptive statistics of per-
centages mean and frequency distribution using tables and
figures were carried. In addition Bivariate analysis was used
to determine the association between different factors and
sexual activities. Those variables which have significant asso-
ciation with sexual activities were entered to multivariate
analysis. Finally binary logistic regression and odds ratio with
95% confidence intervals was used to identify the indepen-
dent predictors of sexual activity. FGD notes were typed and
the audio tapes were transcribed. Responses were analyzed
by arranging them in the general categories identified in the
discussion guide. The various opinions were assessed and
summarized so that the degree of consensus or differences
were expressed by the groups and synthesized by the themes
or patterns that emerged. All the recorded interviews with
service providers were transcribed and analyzed manually.

4.9. Data Quality Management. The quality of data was
maintained through careful design; translation, and retrans-
lation, and pretest of the questionnaire, proper training of
the interviewers and close supervision of the data collecting
procedures; and proper categorization and coding of the data.

4.10. Study Variables

Dependent Variable. Sexual practice.

Independent Variable. Sociodemographic and economic vari-
ables (sex, age, and previous residency), connectedness to
NGOs, and life skill training and personal factors like smok-
ing status, khat, and alcohol use.

4.11. Operational Definition

Street Children. They are children less than 18 years old,
comprising on and off street children.

They are children in difficult circumstances, who struggle
to survive in the city.

Children on the Street. Those children who primarily engaged
in economic activities of street. They are children of either
sex falling with the age group of less than 18 years working or
begging on the street but living with their parents or visiting
their parents regularly.

Children off the Street. Children of either sex who are within
the age group of less than 18 years and who are both eco-
nomically and socially engaged in street life. These children
live and work on street without any kind of control or
assistance from parents or relatives.

Risky Sexual Practice. Children who had sex earlier than 18
years of age, or have sex with nonregular sexual partner, or
exchange sex for money, or have more than one sexual part-
ner or use condoms inconsistently.

Rape. It is defined as any nonconsensual of penile penetration
of the vagina or anal by physical violence or by threat of harm,
or when the victim is incapable of giving consent due to drug
or intoxication of alcohol.

Drug/Substance. Any substance that when taken into the liv-
ing organismmay modify one or more of its function. In this
study the concept of drug covers substances of alcoholic
drinks, tobacco, khat, hashish, and benzene.

Sexual and Reproductive Health Needs. They include access to
health care, services, sexuality education, and access to birth
control method.

Organizational Response. Any organized primary prevention,
care or support activity designed by many actors to make
sexual and reproductive health information and services
available to street children.

4.12. Ethical Consideration. In this study, parents/guardians
were not available. Therefore children were asked personally
for their consent to participate. All participants were given
full information regarding the purpose of the research, what
is expected from them and how long the interview is expected
to last. In addition the research did not expose children to
any physical and emotional stress. Furthermore the study
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protocol was approved by the Addis Ababa University,
College of Health Science, Shool of Public Health Research
and Ethics Committee (REC). The objective of the study
was also discussed with organizations that are working with
children and Addis Ababa police crime protection sector
(child protection unit, CPU).

5. Results

In total, 422 street children, 314 (74.4%) males and 108
(25.6%) females were interviewed resulting in an overall male
to female ratio of 3 : 1. As indicated in Table 1, from the total
of interviewed street children, 73.2%were “off the street” type
while the rest were “on the street” type. The age range of
those children included in this study was between 10 and 18
years. Nearly two-thirds (65.2%) of the sample street children
respondents were between 16 and 18 years of age and 31.0%
are between 13 and 15 years of age while only 3.8% of the
children are between 10 and 12 years of age. The mean age
was 15.9 (SD ± 1.7) years.Themean age for males and females
was 15.9 years and 16 years, respectively. Street children were
also asked how long they had been on the streets and roughly
half (51.2%) indicated that it had been from 1–3 years while
quarter (24.9%) of them said less than one year and 15.9%
for 3–5 years. Fewer than ten percent (8.1%) had been on
the streets for more than five years. Furthermore, majority
street boys (81.5%) than street girls (24.1%) were sleeping on
the street during the night. Up to 77.9% of participants had
dropped out-of-school at the primary level. More than two-
fifths (44.3%) were dropped out from 5 to 8 grades and 33.6%
from 1 to 4 grades while only 1.9% were from 9 to 12 grades
and 20.1% were either never attended or read and write only.

Regarding income generating activities, nearly all partic-
ipants (94.1%) were involved in an income-yielding activity
(Table 2). The sources of income for males and females were
different. Males were mostly carrying items (54.1%), washing
and watching cars (10.8), doing any occasional jobs (10.5%),
and shoeshining (7.6%) and 7.0% were involved in other
activities like jeblo (cloth selling), hair dressing, stealing and
so forth, while females (43.5%) were involved in commercial
sex and 16.7% were doing any occasional jobs while 15.7%
were working as message conveyer. Concerning the average
income they earned per day, most of the participants (36.8%)
earned 11–20 birr and 33.0% interviewee indicated 5–10 birr
per day while only 10.8% stated that they earned more
than 50 birr per day (majority were female commercial sex
workers.

5.1. Reasons for Joining the Street. According to the responses
of the children involved in the study, job searching account
for about 28.9% (26.8% males versus 35.2% females) and
peer influence are the second most common reason for their
initiation of street life which accounts for 21.8% (19.4% males
versus 28.7% females); family disharmony 19.2% (19.4%males
versus 18.5% females), orphaned 18.5% (20.1% males versus
13.9% females), poor family 4.3% (5.4% males versus 0.9%
females), and alcoholic parents 3.3% (4.8%males versus 1.9%
females) are mentioned by the respondent as reasons for
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Figure 1: Reasons of street children to join street life inAddisAbaba,
January, 2011.
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Figure 2: The distribution of street children by their reasons for
rejoinig the street life in Addis Ababa, January, 2011.

joining the street life.The above reasons push childrenmainly
boys to engage in street activities.

In our interviews almost one-third of street children
(33.4%) claimed to have been supported by one organization
at least once, but they had left and come back to the streets
(Figure 1).The remaining 46.7% never been helped and 19.9%
were using the service (mainly food) during data collection.
Childrenwere further askedwhy they came back to the street.
Respondents had diverse reasons for rejoining the street
(Figure 2). Among the reasons, the services were not based
on our interest and unfriendly staffs were equally mentioned
by 27.0% of the respondents each. While 21.3% of them stated
limited services as a reason for rejoining the street life and
13.5% mentioned the organization stopped its work now, the
remaining 11.3% of street children mentioned other reasons
like finishing their training term, conflict with other children,
long distance, and so forth.

The street children in Addis Ababa are just as diverse as
any other group in society. Almost three-fourths of inter-
viewed children (70.9%) had arrived to Addis Ababa from
other towns and regions of the country. 36.1% of girls and
26.8% of boys were born in Addis Ababa and 63.9% of girls
and 73.2% of boys came from other regions or towns of the
country.
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Table 1: Sociodemographic characteristics of street children in Addis Ababa, January, 2011 (𝑁 = 422).

Variables Male Female Total
No % No % No %

Type of street life
On the street 48 15.3 65 60.2 113 26.8
Off the street 266 84.7 43 39.8 309 73.2

Sex 314 74.4 108 25.6 422 100
Age group (in years)

10–12 15 4.8 4 3.7 19 4.5
13–15 100 31.8 28 25.9 128 30.3
16–18 199 63.4 76 70.4 275 65.2

Religion
Orthodox Christian 176 56.1 46 42.6 222 52.6
Muslim 52 16.6 20 18.5 72 17.1
Protestant 57 18.2 39 36.1 96 22.7
Catholic 11 3.5 0 0 11 2.6
Has no religion 18 5.7 3 2.8 21 5.0

Ethnic group
Amhara 102 32.5 27 25 129 30.6
Oromo 97 30.9 40 37 137 32.5
Tigry 52 16.6 23 21.3 75 17.9
Others 63 20.1 18 16.7 14 2.5

Marital status
Single 285 90.8 63 58.3 348 82.5
Married 13 4.1 25 23.1 38 9.0
Divorced 16 5.1 20 18.5 36 8.5

Educational level
Never attend 33 10.5 6 5.6 39 9.2
Read and write only 31 9.9 15 13.9 46 20.1
1–4 grades 98 31.2 44 40.7 142 53.8
5–8 grades 147 46.8 40 37.0 187 44.3
9–12 grades 5 1.6 3 2.8 8 19

Duration on the street
90 28.7 15 13.9 105 24.9

1–3 years 145 46.2 71 65.7 216 51.2
3–5 years 46 14.6 21 19.4 67 15.9

33 10.5 1 0.9 34 8.1
Currently living with

Peers 218 69.4 53 49.1 271 64.2
Alone 49 15.6 10 9.3 59 14.0
Boy/girlfriend 22 7.0 23 21.3 45 10.7
Parents 24 7.6 19 17.6 43 10.2
Others 1 0.3 3 2.8 4 0.9

5.2. Substance Use. Data received through the interviews
indicated that 284 (67.3%) of the selected sample of street
children consumed various substances or drugs on a habitual
basis, whereas 138 (32.7%) did not refer to use at the
time when interviews were conducted (Table 4). Gender
differences were not found to be highly significant for
substance use. Overall, the findings indicated that almost
two-thirds of street children inAddisAbaba used one ormore
substances. Substance abusing was further investigated by

requesting respondents to indicate the type of substances they
were using. According to the results summarized in Table 3
multiple responses were forwarded. It was found out that,
among those who were used, nearly all (95.1%) of them chew
chat, while three-fourths (75.7%) smoke cigarette, one-fifth
smok shisha and (6.0%) sniff benzene. Comparison by gender
revealed that within gender group more boys (81.3%) than
girls (40.0%) smoked cigarettes whilemore girls (98.7%) than
boys (93.8%) were chewing chat.
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Table 2: Socioeconomic characteristics of street children in Addis
Ababa, January, 2011 (𝑁 = 422).

Variables Number Percent (%)
Income generating activities

Carrying items 173 54. 1
Transferring message 31 7.3
Any occasional job 51 12.1
Commercial sex 49 11.6
Shoeshine 22 5.2
Car washing 34 8.1
Other 37 8.8

Average income per day
<5 birr 18 4.5
5–10 birr 131 33.0
11–20 birr 146 36.8
21–50 birr 59 14.9
>50 birr 43 10.8

Ever helped by the organizations
Yes 84 19.9
Yes but leaved now 141 33.4
No 197 46.7

Table 3: The distribution of street children by sex and their former
residence in Addis Ababa, January, 2011 (𝑁 = 422).

Former residence Sex Total
Male Female

In Addis Ababa
Frequency 84 39 123
% within sex 26.8 36.1 29.1

Outside Addis Ababa
Frequency 230 69 299
% within sex 73.2 63.9 70.9

Total
Frequency 314 108 422
% within sex 100.0 100.0 100.0

Substance abuse was further examined by requesting
respondents to identify the reasons that initiated them to
use the various substances. The findings are summarized in
Figure 3; majority (40.1%) of street children started substance
use to avoid depression, while 35.6% of them initiated it by
peers, 13% stated to avoid frustration during sex or stealing,
and other 10% of them stated to endure hunger.

5.3. Alcohol Intake. Alcohol consumption of street children
was investigated by requesting respondents to indicate their
exposure to alcohol drinking (Table 5). Accordingly the
multiple responses of the respondents indicate that among
interviewed children, almost two-thirds (64%) of the respon-
dentswere drink alcohol.The frequency of their consumption
were tried to investigated. Of those 50.0% drunk sometimes
(once per week) and 9.3% drunkmost of the time (three times
per week) while 4.7% drunk daily. Interviewed children were
further asked for their sexuality after alcohol intake. Their

To avoid depression
Peer influence
To avoid frustration

To endure hunger
Other

40.1%

35.6%

13%

10.2%
1.1%

Figure 3: Percentage distribution of reasons for substance use
among street children in Addis Ababa, January, 2011.

responses as given in Table 4 indicated that 177 (65.6%) of
them have sex after alcohol intake most of the time. Further
analysis by gender revealed that females had sex after alcohol
more frequently than male street children (83.5% versus
59.4%). Significant number of children (66.7%) used condom
during sex after alcohol intake. But 15.3%of the street children
did not use condom while 18.0% of them responded as they
do not remember due to heavy intoxication.

Children were asked how they spend most of their day
times. High proportion of them (32.8%) responding working
(35.5% males versus 25.0% females), sleeping 24.9% (17.5%
versus 47.9%), and chat chewing 18.6% (19.2% versus 16.7%)
(Figure 4).The reason for significant differences in this regard
betweenmales and females specially for sleeping could be the
presence of high number of female street children working
during the night as commercial sex worker.

5.4. Risky Sexual Behavior. The majority of street children
respondents 302 (71.6%) said that they had ever practiced
sexual activity (65.0% of boys and 90.7% of girls). The overall
mean age at first sexual intercourse is 15 years withmalemean
age at first sexual intercourse 15.4 (SD ± 1.2) years and female
14.3 (SD ± 0.87) years. Among sexually active street children
42.7% mentioned personal desire as a reason for having sex-
ual intercourse. Other reasons for sexual intercourse are fall
in love 34.4%, exchange for money 8.3%, peer pressure 7.0%,
marriage 3.3%, influence of chat/alcohol 2.3%, and rape 2.0%.

Sexually active street children were also asked about their
sexual experience within the last three months. A total of 197
(65.2%) respondents answered as they had sexual intercourse
at least once. They further asked about whether they faced
unwelcome sexwithin the last 12months and about 55 (18.2%)
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Table 4: The types of substances or drugs consumed by the sample of drug consumers of street children in Addis Ababa, January, 2011.

Substances
Male Female Total

Yes No Yes No Yes No
No (%) No (%) No (%) No (%) No (%) No (%)

Chat 196 (93.8) 13 (6.2) 74 (98.7) 1 (1.3) 270 (95.1) 14 (4.9)
Cigarette 170 (81.3) 39 (18.7) 45 (60.0) 30 (40) 215 (75.5) 69 (24.3)
Shisha 41 (19.6) 166 (79.4) 21 (28.0) 53 (70.7) 62 (21.8) 219 (77.1)
Benzene 17 (8.1) 187 (89.5) 0 (0.0) 73 (97.3) 17 (6.0) 260 (91.5)
Other 18 (8.6) 187 (89.5) 4 (5.3) 70 (93.3) 22 (7.7) 257 (90.3)
Total 442 (211.4) 592 (283.3) 144 (192) 227 (302.6) 586 (206.1) 819 (288.1)
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Figure 4: Common day time activities by street children in Addis
Ababa, January, 2011.

responded that they have faced unwelcome sex. Out of these
victims 23 (41.8%) were males and 32 (58.2%) were females.

Children were also asked to mention risky sexual activi-
ties which they expect expose them to sex related problems.
Majority of respondents 129 (30.6%), answered that they
did not remember and 101 (23.9%) mentioned sex without
condom. Injury with sharp materials was indicated by 67
(15.9%) children. Other activities like more than one sexual
partner 58 (13.7%), sex with commercial sex worker (male
only) 33 (7.8%), inconsistent condom use 17 (5.0%) were
mentioned as risky activities that were performed previously.

To identify the current most common sexual and repro-
ductive health problems in the street life, children were asked
questions related to sexual and reproductive health problems
in the last 12 months before the survey. More than half of
street children 233 (55.2%) respondents (199 (63.4%) males
and 34 (31.5%) females) answered that they faced no problem,
while 198 (44.8%) have encountered sexuality related prob-
lems. Among commonly mentioned sexual health problems,
unprotected sex under the influence of chat/alcohol 60
(14.2%), unwanted pregnancy 40 (9.5%), rape attempt 35
(8.3%), STIs 24 (5.7%), rape 23 (5.5%), and abortion 7 (1.7%)
were indicated as the main sexual related health problems.

Concerned with life time number of sexual partners
67.6% have more than one sexual partner and 17.2%
responded as they cannot remember the number of individ-
ual that having sex with them. These are particularly male

Table 5:Alcohol consumption status among street children inAddis
Ababa, January, 2011 (𝑁 = 422).

Variables Male Female Total
No (%) No (%) No (%)

Alcohol intake
Never 112 (35.7) 40 (37.0) 152 (36.0)
Sometimes 161 (51.3) 50 (46.3) 211 (50.0)
Most of the time 28 (8.9) 11 (10.2) 39 (9.3)
Daily 13 (4.1) 7 (6.5) 20 (4.7)
Total 422 (100) 108 (100) 422 (100)

Sex after alcohol
intake (𝑛 = 270)

Yes 120 (59.4) 57 (83.8) 177 (65.6)
No 82 (40.6) 11 (16.2) 93 (34.4)
Total 202 (100) 68 (100) 270 (100)

Sex with condom
after alcohol drink
(𝑛 = 177)

Yes 76 (63.3) 42 (73.7) 118 (66.7)
No 21 (17.5) 6 (10.5) 27 (15.3)
Do not remember 23 (19.2) 9 (15.8) 32 (18.0)
Total 120 (100) 57 (100) 177 (100)

children who have sexual relation with commercial sex
workers and female children mainly involved in commercial
sex, while only 15.2% have a single sexual partner.

5.5. Pregnancy among Female Street Children. Among the 108
street girls who participated in this study, more than half
(70.4%) reported that they had ever been pregnant (31.9%
once and 68.1% more than one time) and almost three-fifths
(59.4%) of these pregnancies resulted in abortion. Nearly all
(95.7%) of female respondents said that pregnancies were
unwanted. Further the reasons for pregnancies were asked
and reluctance to use contraceptive (42.4%), unavailability
of contraceptive (16.6%), inappropriate use of contraceptive
(15.2%), rape (10.6%), and others like slippage of condom,
failure of contraceptives (15.2%) were mentioned as the main
reasons for the occurrence of unwanted pregnancies.

From the analysis it was found that some sociodemo-
graphic and other variables were significantly associated with
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Table 6: Sexual and reproductive health behaviors and practices of street children in Addis Ababa, January, 2011 (𝑁 = 422).

Variables Male Female Total
No (%) No (%) No (%)

Ever had sexual intercourse
Yes 204 (65.0) 98 (90.7) 302 (71.6)
No 110 (35.0) 10 (9.3) 120 (28.4)

Reasons to have sex (𝑛 = 302)
Exchange for money 0 (0) 25 (25.5) 25 (8.3)
Fall in love 54 (26.5) 50 (51.0) 104 (34.4)
Influence of khat/alcohol 7 (3.4) 0 (0) 7 (2.3)
Marriage 4 (2.0) 6 (6.1) 10 (3.3)
Peer pressure 13 (6.4) 8 (8.1) 21 (7.0)
Personal desire 125 (61.3) 4 (4.1) 129 (42.7)
Rape 1 (0.5) 5 (5.1) 6 (2.0)

Life time number of sexual partner (𝑛 = 302)
One 32 (15.7) 14 (14.3) 46 (15.2)
Two and above 172 (84.3) 84 (85.7) 182 (84.8)

Sexual intercourse in the last 3 months (𝑛 = 302)
Yes 112 (55.1) 85 (86.7) 197 (65.2)
No 92 (44.9) 13 (13.3) 105 (34.8)

Unwelcome sex in 12 months (𝑛 = 302)
Yes 23 (11.3) 32 (32.7) 55 (18.2)
No 181 (88.7) 66 (67.3) 247 (81.8)

Risky activities for contracting HIV
Sex without condom 62 (18.9) 39 (36.8) 101 (23.9)
Not remember 103 (32.9) 28 (26.4) 131 (31.0)
More than one sexual partner 31 (9.9) 27 (25.5) 58 (13.7)
Injury with sharp materials 64 (20.4) 4 (3.8) 68 (16.1)
Sex with commercial sex worker 33 (10.5) 0 (0.0) 33 (7.8)
Inconsistence condom use 12 (3.8) 5 (4.5) 17 (4.0)
Others 8 (2.6) 3 (2.8) 11 (2.6)

The most common SRH problem for street life
Rape 68 (21.7) 39 (36.1) 107 (25.4)
STIs 63 (20.1) 17 (15.7) 80 (19.0)
Sexual exploitation 58 (18.5) 18 (16.7) 76 (18.0)
Lack of SRH information 55 (17.5) 16 (14.8) 71 (16.8)
Unwanted pregnancy 46 (14.6) 15 (13.9) 61 (14.5)
Lack of legal protection 24 (7.7) 3 (2.8) 27 (6.4)

practicing sexual intercourse of participants. A history of
drug use (OR = 2.5; 95% CI = 1.42–4.56) and being on the
street for the first 1–3 years (OR = 5.9; 95% CI = 1.41–7.22)
increased the likelihood of having sexual activity. Street boys
(as compared to girls) are significantly less likely to report
having sex (OR = 0.09; 95% CI = 0.03–0.23) preceding the
survey. Alcohol use is significantly associated with engaging
in sexual activities (OR = 5.2; 95% CI = 3.73–8.32). Sexual
behaviour of street children is also associated with their
former residences. Street children who reported that they
were coming from outside of Addis Ababa were more likely
to experience sexual activities (OR = 1.7; 95% CI = 1.10–2.70)
and children who had no connections with NGOs (through
infrequent or even frequent visits to the NOGs) show most

likely to be engaged in sexual behavior (OR = 2.1; 95% CI =
1.25–3.64) (Table 8).

Regarding the sexual and reproductive health informa-
tion received Table 6 shows that a modest proportion of
street children 191 (45.3%) of the total interviewed responded
that they have information about the issue (sexuality, STIs,
and HIV/AIDS), while regarding gender difference, Boys
received less information 134 (42.7%) regarding prevention
with pregnancy, STDS, and HIV/AIDS compared to girls 57
(52.8%).

Participants were further asked about their source of
information about pregnancy, STIs, and HIV/AID (Table 10).
The majority (28.8%) stated mass media, 19.4% stated friends
(other street children), 16.8% stated health workers, 11.0%
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Figure 5: Distribution of street children by preferable place for
sexual and reproductive health services and advices in Addis Ababa,
January, 2011.

stated schools, (before dropping out-of-school), 8.4% stated
outreach workers (street educators), 6.8% and others like
training and posters, and pamphlets.

The study questionnaire also includes questions to iden-
tify the barriers of health information for street children.
As a result, those children responding have no information
about pregnancy, STIs, andHIV/AIDSwere asked tomention
the reasons. The significant numbers of street children were
answered inaccessibility 94 (40.7%) as the main reason for
lacking information. Other reasons, less priory 79 (34.2%)
and it does not concern me 58 (25.1%) were mentioned.

On the other hand, older street children are more likely
to receive such information as compared to their younger
counter parts. only 10.5% among 10–12 age group and 39.1%
within 13–15 age group have informed, while half of the 16–18
age group have reported that they have received such infor-
mation.

The study participants were also asked about the reli-
able and easily accessible health information sources about
unwanted pregnancy, STIs andHIV/AIDS for street children.
Majority of participants 194 (46.0%) were mentioned their
friends as the main reliable and easily accessible information
source followed by street educators 98 (23.2%).

In relation to places where they go for help when sexual
and substance abuse related health problems faced, (22.3%)
of participants stated friends, 15% stated public health cen-
tre, 14.9% stated religious organizations, 12.1% stated NGO
clinics, and 8.8% responded that they do nothing, 5.9%
stated mobile clinics and only 3.8%mentioned private clinics
(Figure 5).

Study participants were further asked for the reasons why
they prefer these places. As result they list their reasons by
mentioning the majority 31.0% reported they easly under-
stand my problem as the main reason followed by 22.8%
stated no other alternatives, 14.7% free service, 12.2% short
waiting time, 10.2% good confidentiality, 6.6% affordable cost

and 2.5% others like short distance, friendly staff and so forth
(Table 13).

The interviewers also ask the street children about the
current most common sexual and reproductive health prob-
lem for street children. Rape was mentioned by the majority
of street children 105 (24.9%) as the most common sexual
health problem for street life.

Life skills education programs that include sexual and
reproductive health information have proven to be effective
in delaying the onset of sexual intercourse and, among
sexually experienced children, in increasing the use of con-
doms and decreasing the number of sexual partners. This
reality was observed in this study. Significant difference was
observed among participants who took life skill training and
who did not on the knowledge of SRH service providers
(43.9% versus 20.5%) (Table 11).

To identify the level of awareness of the street children
about the health centers that exclusively give sexual and
reproductive health services for street children the question-
naire included the following question: “do you know any
health facility that provide sexual and reproductive health
services for street children?” Only 24.2% of the participated
street children have heard about such health facilities. The
remaining 75.8% of interviewed children responded that they
have never heard about them out of which (48.1%) stated that
there are no such facilities and (27.7%) were not sure (might
ormight not) of the presence of such health facilities in Addis
Ababa (Table 12).

The analysis of the responses by sex of the respondents led
to even more alarming results. Female children more often
than male children have stated that they have heard about
the health centers (36.1% among females versus 20.1% among
males).

Furthermore there was a question for those children
who have heard/know health facilities that provide sexual
health for them about the type of health facility they know.
38% of them mentioned family guidance and 30.4% stated
NGOclinics.Of the remainingmentioned 12.0% stated public
hospital, 7.8% public clinics, 5.9% privet clinic and 4.9%
others like traditional.

The next question was about their experience of using
theses health facilities and almost half (47.1%) of the street
children who have heard about these health facilities have
actually visited them for service. During the data analysis a
slight correlation between the type of answers and the gender
of the respondents was identified 63.2% among females and
37.5% among males have visited the health center.

The remaining 52.9% were asked to identify any barriers
they faced when accessing services from the above health
facilities. More than half of the respondents (53.7%) men-
tioned unaffordable cost as the main reason for not visiting
the health facilities. while 20.4% stated long waiting time
and inaccessible location, unfriendly staff, for inappropriate
opening time each accounts 7.4% and I have no problem
accounts for about 3.7% (Figure 6).

Street children’s opinion about the sexual and repro-
ductive health services given to them in Addis Ababa was
asked and the responses from the participant are given in the
following table. Based on the respondents answer, for each
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Figure 6: The distribution of street children due to the reason that
inhibite visiting the health facilities in Addis Ababa, January, 2011.
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Figure 7: Barriers for street children utilization of local sexual and
reproductive health services in Addis Ababa, January, 2011.

sexual and reproductive health service characteristics, major-
ity of themwere answer as not fulfil friendly service character.

Participants were also asked what barriers they faced
when accessing local sexual health services (Figure 7). The
majority, 26.5% of participants stated lack of information
on available services as the biggest barrier, 19.4% stated
ignorance of the consequence of risky sexual activities,
16.6% stated fear of stigma and discrimination, 13.7% stated
unaffordable cost and 13.7% stated lack of unfriendly staff.
The participants also were able to state “other” barriers which
account for about 1.4% of respondents.

When participants were asked if they were satisfied with
the way sexual health services are advertised and delivered to
street children, only 2.4% of respondents stated that they are
satisfied with it and 21.8% of respondents reported as slightly
satisfied and 75.8% of respondents were not satisfied with it
(Figure 8).

The participants who were not satisfied tried to men-
tioned some of the reasons for service unsatisfaction. Lack
children participation in program implementation and eval-
uation was the major reason 95 (29.7%) followed by poor
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Figure 8: The distribution of street children by their satisfaction
status with SRH services in Addis Ababa, January, 2011.

advertisement of the service 94 (29.4%). while 71 (22.2%)
mentioned lack of peer service and 27 (8.4) lack of confi-
dentiality and poor distribution of condom and other con-
traceptive methods 33 (10.3%).

6. Results of Focus Group Discussion

The discussion was mainly focused on the risky sexual
activity of street children, major sexual health problems of
the street life, sexual and reproductive health services for
street children, information of street children about STIs
and HIV/AIDS, unwanted pregnancy, and service provider
places. The discussion was started by asking the general
question “why they joined the street life.” Almost all discussant
from both sex mentioned the reasons that were listed in the
quantitative part like searching jobs, conflict with family,poor
family, and so forth. Female group mainly mentioned sexual
related reasons like rape attempt, voluntary and involuntary
unsafe sex resulting unwanted pregnancy. In connection
with this, a 17-year-old girl FGD participant also stated the
following:

Myaunt broughtme from rural to Addis Ababa by
convincing to attend school. I started life in Addis
serving my aunts family and attending the class.
But aunt’s husband askedmemany times for sex. I
became feel badwhen he come to home fromwork.
One day when my aunt went to market, he came
and tried to rape me. I swept from his hand and
run away and never go back, start street life.

Next to the general question about the reasons for street-
ism, discussants were invited to discuss commonly faced sex-
ual and reproductive health problems. All participants were
agreed that street girls aremore exposed to sexual attacks and
related problems than boys.

An 18-year-old male participant had the following to say
in this regard;
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Stree boys only have the risk of contracting
STIs including HIV/AIDS and sometimes sexually
abused and psychological problems but female
children havemore than this.We chewed chat and
had drink then no one could remember condom
and have unsafe sex. In the morning we all con-
centrate on searching food. She remembers as she
got pregnant when her abdomen gets larger or her
menstruation stopped.

This unsafe sexual relationship, among other factors, is
believed to be the major source for the rapid increase of
street mothers in Addis Ababa. As most of the participants
mentioned, female street children are at most risk. They are
vulnerable for unwanted pregnancy and STIs including HIV/
AIDS. Sometimes they did not know when and from whom
they had sex and got pregnant.

A 16-year-old street girl had the following to say:

In the mid night there would be alcoholic boys and
if they get female sleeping on the road, they will
have even group and unusual sex.

Sexual abuse and exploitation of male children is also one
of the emerging social problems affecting the physical, social
and psychological wellbeing of children in Addis Ababa.
Almost all participants of the FGD session had heard at least
once about this issue.

A 17-year-old street boy have said this:

Male sexual abusing becomes common in Addis
Ababa, especially around merkato distant bus
station. It was last year summer, one 14 years old
child was sent to shop to buy soap. Unfortunately
the money was stolen and his mother told him to
get out of the home. He came to the street and start
to cry due hunger. In the mid time someone who
is known thief and HIV carrier approach him and
gave him biscuit and tea. Then he brought him
to hidden place and had sex with him. We went
there and fight with him. finally we brought him
to police and he denied his activity and show them
his card ofHIV positive and they released him free.
Legal action is not strong to punish those abusers.

Another question was about their measures taken when
sexual health problems were faced. As a result, diverse
responses were given like report to police, abortion, give birth
on the road and drop the baby on the road and so forth.

A 15-year-old girl says the following in this regard.

I have no problem up to now, but I do not know
what to do if I raped. Most probably I will kill
myself.

The next issue that was raised for discussion was about
their general knowledge and information about sexual health
services.They were asked about their experience (if any) with
sexual health services in Addis Ababa. Both male and female
discussants start the discussion by blaming the existing sexual
and reproductive health services. They agree that they are
totally disconnected from the existing service stream.

A 17-year-old male child suggests the following idea
concerningthis issue.

Governmental and nongovernmental organiza-
tions declared more as they did a lot on sexual
heath to street children. But no free condom, no
free contraceptive and no free treatment for us. I
think now days everybody should have condom
in his/her pocket. Most of the street children’s
attention is dominated by another issue like, cloth,
food and shelter. So they won’t have condom in
their pocket but egger to have sex which leads
them to unsafe sex. Sometimes we use chat plastic
(yechat pestal) for sex. But I know it might have
air, opening or easily ruptured, but we use it for
confidence.

Participants tried to mention some effective strategies to
address the sexual and reproductive health needs of street
children like mobile clinics and postal condom distribution.

An 18-years old state as following in this regard:
There was postal style condom distribution in the
areas where street children were congregated we
insert fifty cent in it and have condom at the bot-
tom. I’m in doubt about the presence of such ser-
vices now. But it was effective in addressing social,
physical and financial barriers of the service.

Another 16-year-old street boy said the following about
the mobile clinics:

Mobile clinics give effective and easily accessible
services for street children when avail. We can
have condomwhenever we want andwe can check
ourselves with the service without long waiting to
get the services. But these mobile clinics seldom
exist in the city. Most of the time mobile clinics
were functional during the holiday and lasts max-
imum fifteen days. But no one wait the holidays to
have condom.

Barriers that prevent street children from using existing
sexual health services were well discussed among partici-
pants. Both perceived and actual barriers were mentioned.
Unaffordable cost is mentioned by many participants as a big
barrier for utilization of the existing services among others.
Lack of information about the services and the health facil-
ities, ignorance of the consequence, unfriendly staff were
mentioned as other barriers.

A 15-year-old boy stated the following in relation to staff
character as service barrier.

We do not have positive attitude for them. They
give priority to the rich. They tried to judge the
clients based on clothes them weare and physical
status.We started to suffering from the gate keeper.
They will never allow us to see the doctor.

7. Results from Service Providers

Individual interview with service provider about staff charac-
teristic, current practice, service quality, staff capacity, areas
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for improvement/change were conducted in three health
facilities to present their ideas to one another and to make
recommendations on how tomake SRH servicesmore appro-
priate and accommodating to street children. The service
providers were selected based on the information obtained
from Family Guidance Association Ethiopia area coordinator
and other key informants about service providers.

In the interview program coordinators agreed that esti-
mating the number of clients per day/week is difficult. This is
because street children are not stable and will not attend
based on appointment. But roughly coordinator of con-
fidential clinic (piazza) stated that her organization sees
about 15 street children per day and goal Ethiopia project
coordinator estimates 50 street children per day but Sheger
clinic coordinator express cannot estimate the number of
street children per day and coordinator ofAddisAbabamodel
clinic stated that they had no means of identification of
street children from other clients. The types of sexual and
reproductive health problems that street children were pre-
sented to the health facilities were discussed in the interview.
As street children mentioned in the individual interview
of the quantitative part, the program coordinators men-
tioned unwanted pregnancy, lack of awareness about family
planning, STIs including HIV, and opportunistic infection
are some of from others. Counselling, outreach reproductive
health service, health education, clinical case management,
VCT, distribution of condom were indicated by all of the
interviewee as health services given from their project.

Program coordinator of confidential clinic, stated the
following in relation to outreach services.

The reality of providing such a service is thatmany
street children clients will not attend arranged
appointments and may disengage entirely for
periods of time. In these stages the clients can be
most vulnerable, and despite not looking for it, are
often most in need of a sexual health service. It is
therefore crucial to offer outreach and support to
access sexual health services for those childrenwho
are most vulnerable and at risk.

Research results indicate that sexual and reproductive
health of street children is intricately connected to other
aspects in their lives such as alcohol and other drug use, self
esteem, and perception of judgment from peers. Trading sex
is found to be a serious and growing problem in Addis Ababa
for street children, particularly amongst street girls.

Beside education and service provision, the basic
thing is social and financial support. It must be to
touch parallel; otherwise our intervention is not
effective. Because children daily struggles to sur-
vive demanded that their sexual and reproductive
health was a very low priority as a result they
will back to street life for survival. We are unable
to do this by now due to financial shortage. (In-
depth interview, program coordinator, confiden-
tial clinic, Addis Ababa.)

Thenext issuewas about the types of SRH services that the
project is unable to provide to the street children but should

be provided. Different coordinatorsmentioned different SRH
services that unable to provide to street children. VCT service
(goal international), social and financial support (confiden-
tial clinic), and income generating skill (sheger clinic) are
some of unaddressed SRH services for street children.

Themain barriers/problems that service providers face in
providing SRH services to street childrenwere also raised and
different barriers were mentioned. Among these problems,
lack of training to build our capacity, problem in getting street
children regularly and when needed, lack of resources,lack of
coordination among service providers and policy restriction
were some of the problems that negatively affect service
provision.

In addition to the above issues, interviewees were also
asked about the mechanism of promoting their SRH services
to street children being confidential for the cases, taking time
to discuss individually and in group, applying interactive
teaching methods, making the environment friendly were
some of techniques mentioned.

One of the questions that were raised was have you taken
any steps to make street children comfortable using the services
and to create a street children-friendly environment?. All of
the respondents answered yes and tried to mention some of
the steps they took. Coffee ceremony, panel discuusion, self
support group (saving activities).

Regarding to the training received by the staff members
of the organization, most of the interviewer said enough has
not been done in this regard. Based on the responses given by
the interviewer the main training given to the staff members
was on child right, life skill, first aid, reproductive health and
street life, friendly relationship with MARPs, drug abuse and
its management (including alcohol and cigarette).

Interviews with coordinator of selected health facilities
that exclusively provide sexual and reproductive health ser-
vice to street children revealed that all programmes for street
children, be they government run or supported by NGOs,
lack adequate co-ordination between similar organizations.
Almost all projects tried to address the same issue for street
children independently which leads their effort less effective.

8. Discussion

Describing the street children’s risky sexual behaviour (ser-
vice need) and the existing programming response in Addis
Ababa towards evolving recommendation for future pro-
gramming was the major intention behind the present study.
In seeking to address the issue of street children, it is essential
to know why children are fledging in to the street of Addis
Ababa.Many factorswere listed for the reasons that push chil-
dren to the street of Addis Ababa. Unemployment (28.9%),
peer influence (21.8%), conflict with in the family (19.2%)
and death of family (18.5%) were the reasons for joining the
street life in this study. The reasons are similar with different
percentage in the previous study. In one study done in Addis
Ababa more than 41% of the respondent children joined
street life because their families were poor to sustain them
and more than a quarter (26.4%) of the respondent children
was influenced by friends to leave home and 9.2% respon-
dents mentioned conflict in the home as the reason behind
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leaving their homes [6]. The reasons have consistency for
regions in the country. The result done in Dessie on street
children showed that death of parents was reported by 36.2%,
to look for a job by 23.0%, poor family by 12.8% and peer
pressure by 4.4% [16].

Based on this study most participants (72.5%) were
already sexually active, and 67.6% have had multiple sexual
partners. Among sexually active children 90.4% were girls
and 66.2% were boys. This result is slightly higher than the
result obtained from the research among street children in
Dessie town in which (67.9%) had ever practiced sexual
intercourse [16]. This might be due to high sample size used
in this study.

The mean and median ages of first sexual intercourse in
this study were (15.4 and 15 years) for boys and (14.3 and
14 years) for girls. This result is also comparable with other
studies in some part of the world. In Kinshasa, Democratic
republic of Congo where the mean age of street children at
first sexual intercourse was 14.3 years for males and 13.5 year
for girls [26]. Another study done in India, showed the mean
age of sexual intercourse for boys and girls were 15 and 13.2
years, respectively [11]. Here the main point is the proportion
of sexually active in-school and out-of school children varied
substantially by age. Out-of-school children who includes
street children were more likely than their in-school counter-
parts to be sexually active in all age categories. For instance
in one study in Ethiopia showed that 29 (3.1%) out-of-school
children aged 10–14 years were sexually active, while there
were no sexually active in-school children in the same
age group. Similarly, the figures for sexually active out-of-
school and in-school youth among the age groups 15–19 were
38.7% versus 84.8% [17]. Relatively comparable results were
obtained in this study. 1.3% for age group of 10–12 years, 21.9%
for 13–15 years age group and 76.8% for 16-16 age group have
ever practice d sexual intercourse [17].

The reasons for early initiation of sexual intercourse
among street children were also explained in this study.
More than two-fifth (42.7%) of sexually active street children
mentioned personal desire as themain reason for initiation of
sex followed by love 34.4%. In another study personal desire
was the dominant reason for initiation of sexual intercourse
accounting about 38.2% followed by peer pressure 24.5% [18].

Children are addicted to chat, alcohol cigarette, ganja
and shisha, even during the focus group discussion, some
were chewing chat. Research results revealed that use of these
substances influences sexual behavior in ways that increase
the risk of acquisition of HIV and other STDs. The street
child’s decision on sexual behaviours such as whether to use
a condom during sexual activity and whether to negotiate for
sex or to use force (rape) depends on the level of intoxication.
In general alcohol and other substance use often go along
with the early sexual experiences, especially among boys. In
this study, high proportion 284 (67.3%) of street children
reported that they consumed some kind of substance. Chat
was the dominant substance used by almost all 95.1% chil-
dren. cigarette, ganja and shisha were reported as commonly
used substance [19]. These substances were mentioned in
other research results [6, 16]. Alcohol consumption is also
common among street children. Almost two third (64%) of

Table 7: Sexual and reproductive health situation of female street
children in Addis Ababa, January, 2011 (𝑁 = 108).

Variables Number Percent (%)
Ever been pregnant

Yes 69 70.4
No 29 29.6

Life time number of pregnancy (𝑛 = 69)
One 22 31.9
More than one 47 68.1

Pregnancies were wanted (𝑛 = 69)
Yes 3 4.3
No 66 95.7

Reasons for pregnancy (𝑛 = 69)
Rape 7 10.6
Failure of contraceptive 10 15.2
Ignorance 28 42.4
Unavailability of contraceptive 11 16.6
Other 10 15.2

Ever had child (𝑛 = 69)
Yes 28 40.6
No 41 59.4

Undertake abortion (𝑛 = 69)
Yes 59 85.5
No 10 14.5

Consulting before abortion (𝑛 = 59)
Boyfriend 11 18.6
Peers 36 61.0
Health worker 12 20.4

Place of abortion (𝑛 = 59)
Health center 34 57.6
Private clinic 6 10.2
Traditional abortionist 12 20.3
Self-induced 7 11.9

the respondents in this study were drinking alcohol. Among
these alcoholic children, 50% drink sometimes (once per
week) and 9.3% drinkmost of the time (three times per week)
while 4.7% drink daily. Alcohol intake was investigated by
other researchers and the result revealed high proportion of
children drinking alcohol [8].

Living on the street, with no supervision, protection
or guidance and wide risky sexual practice often makes
street children vulnerable to a wide range of sexual and
reproductive health problems. In total 198 (44.8%) among
sexually active respondents have encountered sexual health
problems. Among commonly mentioned sexual health prob-
lems, unprotected sex under the influence of chat/alcohol
60 (14.2%), unwanted pregnancy 40 (9.5%), rape attempt 35
(8.3%), STIs 24 (5.7%), rape 23 (5.5%) and abortion 7 (1.7%)
(Table 7). Sexual health problems were more dangerous
among females than males. Unwanted pregnancy in early
age makes the problem among female street children is
highly vulnerable than male counter parts [27]. Unintended
pregnancy leads to a complicated process and it accounts for
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Table 8: Relationship between selected sociodemographic variables and sexual behavior of street children in Addis Ababa, January, 2011.

Variables Ever had sexual intercourse OR (95% CI)
Yes No Crude Adjusted

Sex
Male 204 110 0.19 [0.10, 0.38]∗∗ 0.09 [0.03, 0.23]∗∗

Female 98 10 1.00 1.00
Had connection with NOGs

Yes 36 48 1.00 1.00
No 254 84 2.6 (1.26, 5.18)∗ 2.135 (1.25, 3.64)∗

Ever taken life skill training
Yes 9 57 1.00 1.00
No 245 111 3.18 [1.15, 8.81]∗ 2.87 [1.37, 6.00]∗

Length of street life
<1 year 60 45 1.00 1.00
1–3 years 158 58 7.75 [2.23, 8.96] 5.96 [1.41, 7.22]∗∗

3–5 years 53 14 4.79 [1.12, 12.88] 4.29 [1.05, 17.59]∗

>5 years 31 3 4.56 [1.33, 20.02] 4.97 [1.04, 23.86]
Former residence

Inside Addis 78 45 1.00 1.00
Outside Addis 224 75 1.9 [1.09, 3.51]∗ 1.7 [1.10, 2.70]∗

Alcohol drinking
Yes 235 85 6.84 [4.19, 11.18]∗∗ 5.23 [3.73, 16.32]
No 67 35 1.00 1.00

Substance use
Yes 230 54 3.9 [2.49, 6.10]∗∗ 2.5 [1.42, 4.56]∗

No 72 66 1.00 1.00
NB ∗𝑃 < 0.05.
∗∗
𝑃 < 0.001.

Table 9: Distribution of street children by their sexual health information status in Addis Ababa, January, 2011.

Variables Male Female Total
No % No % No %

Had information about HIV/AIDS, unwanted pregnancy (𝑛 = 422)
Yes 134 42.7 57 52.8 191 45.3
No 180 57.3 51 47.2 231 54.7

Sources of information (𝑛 = 191)
Mass media 37 27.6 18 31.6 55 28.8
Friends 28 20.9 9 15.8 37 19.4
School 17 12.7 4 7.0 21 11.0
Health workers 16 11.9 16 28.1 32 16.6
Informal talk 14 10.4 3 5.3 17 8.9
Street educator 14 10.4 2 3.5 16 8.5
Training 6 4.5 2 3.5 8 4.2
Posters 2 1.5 3 5.3 5 2.6

Reasons for lacking information (𝑛 = 231)
No means of getting it 74 40.9 20 40.0 94 40.7
Less prioritized 63 34.8 16 32.0 79 34.2
It does not concern me 44 24.3 14 28.0 58 25.1
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Table 10: Distribution of street children, who have information
about HIV/AIDS and sexual related risks by age group in Addis
Ababa, January, 2011.

Had an information about
HIV and pregnancy

Age Group Total
10–12 13–15 16–18

Yes
Number 2 50 139 191
(%) Within age group 10.5 39.1 50.5 45.3

No
Number 17 78 136 231
(%) Within age group 89.5 60.9 49.5 54.7

Total
Number 19 128 275 422
(%) Within age group 100 100.0 100.0 100.0

the majority of maternal mortality and morbidity [28]. Out
of 108 female participants in this study, 66.6% had a history
of unwanted pregnancy which is higher than the study in
Dessie (25%) (16). out of the total unintended pregnancies
in this study, 59.4% ends up with abortion which is almost
similar to the same study in Dessie (55.5%) [16]. Reasons
for Unintended pregnancy mentioned by participants were
unavailability and misuse of contraceptives, slippery of con-
dom; ignorance and rape were some of among others.

Despite the many sexual and reproductive health risks
of street life, many Street children face multiple barriers to
accessing sexual and reproductive health information and
services. Among those who had sexual health information,
the source from which the information was obtained is not
accessible (mass media, 28.8%) and some of them are not
reliable (friends, 19.4%). Only 16.8% reported health workers
as their source of information. The responses from the
study done in Dessie also showed that peers (55.4%), health
workers (29.7%) and mass media (27.4%) were reported to
be the major source of information on STIs, HIV/AIDS and
unwanted pregnancy [16]. Majority of them do not know
where to go for helpwhen in trouble. In response to a question
in this regard, (75.8%) of the participants indicated that they
did not know where to go for help in case of sexual related
problem. Only 24.2% of the participants have heard about
such health facilities. The remaining 75.8% of interviewed
children either have never heard (48.1%) or they are in doubt
of the presence of such sexual health providers in Addis
Ababa (27.7%). Low knowledge of street children about sup-
port giving organization is also observed in another research
results. In one study only 36.7% said that they knew support
giving organizations [6]. In Zambia, 47% of the sampled
street children stated that they had nowhere to go in case they
needed help with sexual related health problem [29]. This
shows that less proportion of the total respondents were get-
ting services from Support giving organizations and consid-
ering the fact that the highest number of these Organizations
are working in Addis Ababa, the proportion of street children
receiving services is extremely low.

In this study nearly one third (33.4%) of participants were
incorporated in one organization for support at least once

but they had left and come back to the streets. The reasons
of rejoining the street life were non interest based services
(27.0%) and unfriendly staffs (27.0%). While 21.3% of them
stated limited services (provision of food only) as a reason
for rejoining the street life.

Children’s low awareness about the existing legal, med-
ical and social support organization made them reluctant
for action they are going to take when sexually abused
or unwanted pregnancy faced. In this regard 30.0% of
the respondent stated I will do nothing 24.9% and 11.0%
responded that they will tell to their friend and 24.9%
answered to report to police. Existing reporting practices
were poor as investigated by other research in Addis Ababa.
Accordingly slightly over half (51.8%) of the respondents kept
the incident secret and they never attempted to disclose it
to anyone. The remaining 48.2% reported the cases but the
majority (42.4%) shared it to their intimate friends. Only
(11.4%) reported it to legal enforcement bodies [6].

There are both perceived and actual barriers that prevent
street children from using existing sexual and reproductive
health services. Of the street children involved in this study,
Only less than half 47.1% respondents reported ever visiting
existing health institutions for SRH services. There was also
considerable gender difference among those who visited
institutions (63.2% females versus 37.5% males). among the
reasons for nonuser the services, (53.7%). Unaffordable cost,
long waiting time, inaccessible location, unfriendly staff, and
inappropriate opening time were mentioned as the reason
among non-visitors according to the percentage magnitude.
These barriers were also indicated by respondents involved in
another study in which services are too expensive (42%), too
muchwaiting time (12.8%), feeling of embarrassment (12.2%),
inconvenient health institutions (8.7%), too far health institu-
tions (7.9%), poor handling and failure to keep privacy and
confidentiality by health workers (7.6%) were some of the
barriers [16].

Mobile health facilities which bring services directly to
people are one method of addressing physical barriers to
access for themost isolated and often the poorest populations
like street children. Participant children in this study pre-
ferred separate SRH service delivery centre for street children
(43.6%), mobile services (28.4%), separate room in existing
heath setup (15.4%) and by trained street children (11.8%).
This result is similar to the study done among the general
young population in selected region of Ethiopia.Themajority
(over 72.0%) said that they would prefer to go to a separate
health institution with a youth-friendly environment [30].

In the FGDs that were held with street children, most
participants (both male and female) stated that they would
prefer SRH services that were provided in specific health
facilities organized for them in an accessible, convenient and
confidential environment.

9. Strengths and Limitations of the Study

9.1. Strength. This research considers marginalized and
neglected group of people about whom the information on
sexual and reproductive health services is lacking.
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Table 11: Knowledge of sexual and reproductive health service providers among street children who took life skill training in Addis Ababa,
January, 2011.

Ever taken life skill training Knowledge of SRH service provider
Yes No Do not know Total

Yes 29 (43.9%) 20 (30.3%) 17 (25.8%) 66 (100%)
No 73 (20.5%) 183 (51.4%) 100 (28.1%) 356 (100%)
Total 102 (24.2%) 203 (48.1%) 117 (27.7%) 422 (100%)

Table 12: The distribution of street children by their knowledge of
health centers that give sexual and reproductive health for them in
Addis Ababa, January, 2011.

Knowledge of health centers that provide
SRH services for street children

Sex Total
Male Female

Yes
Number 63 39 102
% within sex 20.1% 36.1% 24.2%

No
Number 155 48 203
% within sex 49.4% 44.4% 48.1%

Do not know
Number 96 21 117
% within sex 30.6% 19.4% 27.7%

Total
Number 314 108 422
% within sex 100% 100% 100%

The reliability of the data was maintained by predata col-
lection training of the interviewers and the supervisors, close
supervision by the principal investigator, and using pretested
questionnaire.

Combining quantitative and qualitative data to triangu-
late the findings is strength of this study.

9.2. Limitations. There is no comprehensive baseline data
available on the size of the street-child population in general
and the sexual and reproductive health services in particular
to street children. It is therefore difficult to estimate whether
the situation is getting better or worse.

Recall bias cannot be ruled out, as themajority of children
had dropped out-of-school at the primary level, leading to an
overall lower education level in the group.

As in all self-reported behaviour studies, we also cannot
rule out socially desirable answers to sensitive questions on
sexual behaviour, which might have introduced biases of
unknown magnitude and direction.

10. Conclusion and Recommendation

The most significant drivers of the street child population
appear to be a complex of poverty, death of parents, conflict
in family, job searching and limited alternatives.

Despite the efforts taken to address sexual and repro-
ductive health issues among street children, research results

showed that children face major sexual and reproductive
health problems such as lack of information, unwanted
pregnancy and unsafe abortion up to date.

The high proportion of street children in Addis Ababa is
engaging in risky behaviors such as unprotected sex, forceful
sexual intercourse and early initiation of drug abuse.

Street children in Addis Ababa need to be educated about
ways to protect themselves from early pregnancy, STDs and
HIV/AIDS.

There is demand of capacity building training for staffs of
service provider.

It was observed that street children are poorly informed
about sexual health and sexual health service provider orga-
nizations.

Friends and the media were obtained as the most impor-
tant sources of information about sexuality and related
problems.

Street children refuse to go to clinics because they do
not think that clinics will serve them or too young and
inexperienced to know how to find clinics.

Sex, alcohol consumption, life skill training and connect-
edness to NGOs were found to have statistically significant
influence on sexual experience among street children.

Unaffordable cost, unfriendly staff and long waiting time
were identified as major barriers in accessing SRH services
for street children.

Service provider organizations are not advertising their
services sufficiently for streetchildren.

Majority of street children had negative attitude towards
service providers.

11. Policy Recommendation

11.1. Ethiopian Health Policy. The national health policy
should recognize the need to develop and improve urban
health extension services to meet the challenges of the street
children.

In addition to this the policy should recognize street
children are a population group with special needs.

The government guidelines should also exempt street
children from health service user fee. Because based on this
research result street children are vulnerable to sexual health
problems, but underutilize the health services.

11.2. Child Development Policy. The Ethiopian child devel-
opment policy should recognize street children as special
target group and street children friendly strategies should be
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Table 13: Street children’s opinion about the sexual and reproductive health service characteristics in Addis Ababa, January, 2011.

Services character Yes No Do not know Total
Friendly 93 244 85 422
Not judgmental 72 264 86 422
Consider street culture 53 285 84 422
Good confidentiality 130 209 83 422
Found at appropriate location 47 285 85 422
Short waiting time 46 293 83 422

devised to reduce their vulnerability to sexually related
problems. Currently the policy does not recognize street
children as special target group requiring special attention.

11.3. Practical Actions to Support Street Children. To improve
the access of health services to street children should not
only provide free health care services, but also address the
social, cultural and environmental factors that restrict access.
Therefore efforts should be made to ensure that children who
drop out-of-school and other street children are provided
basic primary education. None formal or special primary
education program will be critical in reaching children living
on the street. In addition to this older street children (16–18
years) should be helped to secure properties and facilitated to
acquire startup tools and capitals to undertake income
generating activities.

11.4. Recommendations for Further Research. Greater under-
standing of the living condition and other health status
of children living on the street is necessary to formulate
appropriate policies, strategies, programs and health services
for this highly vulnerable group. The current study covered
only one city, Addis Ababa (four sub cities within the city). A
large study covering the main cities in the country should be
carried out. Such studies would provide more comprehensive
understanding of the sexual and reproductive health status
of street children in diverse city context. Further research is
also needed to examine the attitude and practice of health
personnel towards children living on the street.
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Background. Despite the availability of rapid diagnostic tests and inexpensive treatment for pregnant women, maternal-child
syphilis transmission remains a leading cause of perinatal morbidity and mortality in developing countries. In Haiti, more than
3000 babies are born with congenital syphilis annually. Methods and Findings. From 2007 to 2011, we used a sequential time
series, multi-intervention study design in fourteen clinics throughout Haiti to improve syphilis testing and treatment in pregnancy.
The two primary interventions were the introduction of a rapid point-of-care syphilis test and systems strengthening based on
quality improvement (QI) methods. Syphilis testing increased from 91.5% prediagnostic test to 95.9% after (𝑃 < 0.001) and further
increased to 96.8% (𝑃 < 0.001) after the QI intervention. Despite high rates of testing across all time periods, syphilis treatment
lagged behind and only increased from 70.3% to 74.7% after the introduction of rapid tests (𝑃 = 0.27), but it improved significantly
from 70.2% to 84.3% (𝑃 < 0.001) after the systems strengthening QI intervention. Conclusion. Both point-of-care diagnostic
testing and health systems-based quality improvement interventions can improve the delivery of specific evidence-based healthcare
interventions to prevent congenital syphilis at scale in Haiti. Improved treatment rates for syphilis were seen only after the use of
systems-based quality improvement approaches.

1. Introduction

Congenitally acquired syphilis remains a leading cause of
perinatal morbidity and mortality in developing countries
with an estimated 1.5 million annually affected pregnancies
worldwide [1]. In Haiti, studies document that more than
3,000 babies are born with congenital syphilis each year [2].
More than half of these result in still-births or perinatal death
[3, 4].

Syphilis is easily detected during antenatal care using
rapid test technology for point-of-care diagnosis [5, 6]. Same
day treatment can be provided with a single shot of penicillin

preventing more than 90% of congenital transmission [3].
Point-of-care diagnosis and same-day treatment can prevent
high rates of lost to follow up that occur when treatment
is provided at a second visit. Studies in Haiti and Sub-
Saharan Africa demonstrate that when treatment is provided
at a second visit, nearly fifty percent of women who test
positive for syphilis never receive treatment [7]. Point-of-
care diagnosis and same-day treatment are inexpensive, and
financial analyses in Haiti and elsewhere have demonstrated
their cost-effectiveness [8, 9]. Remarkably, same-day care has
been known for more than 25 years, yet reliable national
implementation of this practice remains elusive.
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Recognizing the cost-effectiveness of point-of-care diag-
nosis and same-day treatment of syphilis in pregnant women,
the Haitian Ministry of Health has established a national
goal of eliminating congenital syphilis by 2015 [2]. Here, we
report on the introduction of rapid test technology and health
systems improvement intervention at national scale in Haiti
to improve syphilis care and treatment for pregnant women.
Their sequential implementation allowed us to measure their
independent effects on syphilis case detection and treatment.

2. Methods

2.1. Ethics Statement. Approval for this study was obtained
from the ethics review boards of both the GHESKIO Centres
and Weill Cornell Medical College.

2.2. Study Sites. Fourteen geographically distributed clinics
throughout Haiti were selected for participation in this study.
We selected larger clinics that were supported by the US
Government’s PEFPAR program to provide PMTCT services
for pregnant women and that were supervised by staff from
theGHEKSIOCentres, aHaitian nongovernmental organiza-
tion based in Port-au-Prince. We describe the facility-based
characteristics of these sites including public versus private,
rural versus urban, and geographic location.

2.3. Study Design. Rapid syphilis testing technology and a
systems-based improvement intervention were introduced
sequentially to these fourteen PEPFAR-supported clinics over
51 months from 2007 to 2011. In the first phase of the
study, a syphilis point-of-care test (Standard Diagnostics
BIOLINE, Syphilis 3.0) was introduced to all clinical study
sites between January 2008 and April 2009. This was part
of a national program to incorporate point-of-care syphilis
testing at all PEPFAR sites in the country that were testing
pregnant women for HIV. In the second phase, a systems-
improvement intervention was introduced to all 14 study
sites simultaneously in October 2010. A time series analysis
was utilized to understand the effects of these interventions
occurring sequentially over the study period.

2.4. Interventions: Point of Care Tests with Traditional Edu-
cational Program. In 2008, the Haitian Ministry of Health
introduced routine prenatal syphilis screening using a rapid
syphilis test as part of a national plan to eliminate congenital
syphilis. Clinic staff attended a two-day lecture-based train-
ing on the epidemiology of syphilis, modes of transmission,
clinical manifestations, diagnosis, treatment, and prevention
of congenital syphilis. Laboratory technicians also attended
an additional one-day workshop to learn how to perform
the rapid point of care test. SD BIOLINE is a whole blood,
immunochromatographic assay for the qualitative detection
of antibodies of all isotypes against Treponema pallidum (SD
Bioline Syphilis 3.0, Kyonggi-Do, republic of Korea). No
additional equipment is required and all reagents can be
stored at room temperature. Test results were available within
30minutes at the point of care. Quality assurance of the rapid

test was done according to the manufacturer’s recommenda-
tions. Each rapid test includes a control test “band” to indicate
the appearance of a negative test. In addition, GHESKIO
runs known positive and known negative serums to assure
rapid test validity periodically. Studies from Haiti and other
countries show that the test is highly sensitive and specific
for the diagnosis of syphilis in pregnant women [10, 11]. In
our experience in Haiti, a positive rapid test is also positive
by RPR and confirmatory TPHA more than 95% of the time,
suggesting that the rapid test is diagnosing active infection in
more than 95% of cases.

2.5. Systems-Based Quality Improvement. Prior systems
strengthening efforts to improve coverage of syphilis care
and treatment have focused on laboratory support, supply
chain improvements, workforce training, and monitoring
and evaluation [12]. In 2010, GHESKIO used a systems-
based quality improvement (QI) approach to strengthen
prenatal syphilis screening and treatment. The effectiveness
of the QI approach to strengthen care delivery systems for
tuberculosis, HIV, maternal and child health, and PMTCT
has been documented in other resource-poor countries
[13–16]. The QI approach used a conceptual framework
called the “model for improvement” based on the original
work of statistician Deming [17, 18]. The approach uses local
facility-based systems improvement teams, composed of
facility staff, to select the best evidence-based healthcare
interventions, to conduct local gap and root-cause analyses
(fishbone Ishikawa diagrams) to diagnose systems failures,
and to use the plan-do-study-act (PDSA) rapid cycle change
approach to improve failing systems [17].

The QI approach addressed implementation failures at
each clinic using three techniques taught to clinic staff during
two workshops.

(1) Forming Multidisciplinary, Facility-Based Systems-
Improvement Teams. These teams, established at the
beginning of the intervention period, were composed
of the facility manager, at least one nurse, the data
clerk, and other interested facilitymembers. Each par-
ticipating site formed a systems-improvement team
and the size of these teams varied based on the size
of the clinic and availability of staff. All teams estab-
lished clear, facility-based improvement goals in each
clinical area, used root-cause analysis to understand
system barriers and process mapping to understand
patient flow and bottlenecks in clinical pathways.
They were asked to meet on a twice-monthly basis to
oversee the QI activities.

(2) Conducting Local Process Indicator Analysis. QI
experts from GHESKIO (2 of them) assisted the
facility-based teams to use their own local register
data to conduct facility-specific data analysis using
Pareto and basic run-chart analysis [19]. Such Pareto
and run-chart analyses allowed facility teams to visu-
ally depict service delivery gaps that were present in
their day-to-day work. This analysis was completed
on a monthly basis for all clinics.
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Table 1: Number and percent of pregnant women tested for syphilis.

Pregnant women Tested for syphilis Percent tested for syphilis
Prerapid test (24 months) 34776 31810 91.5
Postrapid test initiation (9 months) 16025 15373 95.9∗

Prequality improvement (9 months) 14137 13542 95.8
Postquality improvement initiation (9 months) 16435 15916 96.8∗
∗denotes significant increase compared to prerapid test rates with 𝑃 < 0.001.

(3) Using the Model for Improvement Systems Change
Strategy. Facility-based QI teams used a problem-
solving strategy based on the conceptual framework
offered by the model for improvement to implement
solutions to local barriers [17]. Job aids, distribution
of guidelines and new protocols, training materials,
changes to clinic flow, and other specific systems
improvement tools were employed to solve specific
systems failures or to reinforce the reliable perfor-
mance of a desired clinic behavior. The tool or tech-
nique which would be successful for each individual
clinic was not predicted at the outset. Each PDSA
cycle culminated in a decision about whether to
adopt, adapt, or abandon a specific systems change
based on whether it had produced an improved
service. Each clinic was encouraged to complete one
PDSA cycle each month during the intervention
period.

We documented the primary service delivery failures
and the corresponding specific solutions that were tested
and implemented by these facility-based teams. These data
were gathered during the two QI training sessions through
two techniques: focus group interviewing and presentations
by each facility involved with the initiative on key systems
barriers, solutions tested, and results obtained.

In all cases, partner notification was done by sending an
invitation card through the patient/pregnant woman. Data
on uptake of this intervention were not tracked as part of
this study; however, GHESKIO and its partners made every
effort to urge pregnant women to communicate their status to
their partners and would link them to testing and treatment
as soon as they presented for care.

2.6. Study Endpoints. The study focused on two clinical
measures: the proportion of all pregnant women tested for
syphilis and receiving their results, and the proportion of
those women testing positive who were subsequently treated
for syphilis during the antenatal period.

2.7. Data Collection and Analysis. Data were obtained from
the web-based MESI.HT health information system of the
Haitian Ministry of Health. Data were analyzed over a 51-
month time period, divided into four phases: prerapid test
(March 2007–March 2009), postrapid test initiation (April
2009–December 2009), prequality improvement (January
2010–September 2010), and postquality improvement initia-
tion (October 2010–June 2011).We also examined the effect of
the January 2010 earthquake on testing and treatment rates.

Logistic regression was used to compare testing and treat-
ment rates in all four study periods. Differences in the testing
and treatment rates between periods were further examined
using simultaneous tests for general linear hypotheses. 𝑃
values were controlled for multiple comparisons using the
Bonferroni method. Differences in clinic specific testing and
treatment rates in the four study periods were also examined
for all clinics in aggregate, for each individual clinic, and
for subgroups of clinics (public, private, urban and rural).
This analysis allowed us to see whether each intervention
was associated with a significant increase or decrease in
the outcome variables across all participating clinics in each
individual clinic and in each type of clinic. For clinics where
rates were close to 100%, Fisher’s exact test was used to
compare rates.

Using population estimates from the Ministry of Health,
rates of congenital syphilis, and the results of the logistic
regression, we estimated the effects of these interventions if
they were scaled up country wide. Our estimation is based
on a previously described model by Schackman et al. [9]
using the following assumptions: 320,000 pregnancies in
Haiti annually, a 4% syphilis positivity rate country wide,
and a 43.8% serious birth complication (stillbirth or neonatal
death) rate for untreatedmothers and a 1.1% complication rate
for treated mothers [3].

3. Results

Fourteen clinical sites participated in the study. Twelve sites
were characterized as hospitals (bed size ranged between
10 and 150) and two as clinics. The sites were evenly split
between publicly managed (𝑛 = 7) and privately operated by
nongovernmental organizations (NGOs). Eleven (78%) were
situated in urban settings and three (22%) were located in
rural settings. The average population in the catchment area
for the urban health facilities was 410,000 individuals (range
= 80,000–1.6 million). Average catchment areas for the rural
facilities was 55,000 (range = 32,000–79,000). All facilities
received the rapid syphilis test, and all facilities received the
two systems-based QI workshops. Under the systems-based
QI intervention, all facilities composed a multidisciplinary
team and all conducted at least one PDSA cycle during the
study period.

3.1. Syphilis Testing. During the baseline period, the overall
syphilis testing rate was 91.5% (Table 1). During the nine
months after the introduction of the rapid syphilis test,
the syphilis testing rate increased to 95.9% (𝑃 < 0.001).
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Figure 1: Change in syphilis treatment rate after the rapid syphilis test (a) and the introduction of quality improvement. (b) Each bar represents
one of the fourteen participating clinics and the direction represents the change in treatment rate compared with the preintervention period
(0.5 = 50%). the width of the bar represents the number of pregnant women that the clinic saw during the study period. The dotted line
represents the mean change across all sites.

Table 2: Number and percent of pregnant women treated for syphilis.

Syphilis positive pregnant women Treated for syphilis Percent treated for syphilis
Prerapid test (24 months) 1397 982 70.3
Postrapid test initiation (9 months) 652 487 74.7
Prequality improvement (9 months) 543 381 70.2
Postquality improvement initiation (9 months) 630 531 84.3∗
∗denotes significant increase compared to prerapid test rates with 𝑃 < 0.001.

After the January 2010 earthquake, the testing rate remained
similarly at 95.8%. After the QI intervention, further small
yet significant increase in testing rate to 96.8% was observed
(𝑃 < 0.001).

Despite the overall improvement in testing rates following
the interventions, substantial variation in subgroups of clinics
was observed. After the introduction of the rapid test, syphilis
testing rates in public clinics increased from 87.0% to 96.1%
(𝑃 < 0.001) whereas private clinics decreased from 98.1%
to 95.8% (𝑃 < 0.001). After the QI intervention, public
clinics improved significantly (93.2% to 95.5%, 𝑃 < 0.001)
while private clinics were not significantly different (99.4% to
99.2%).

3.2. Syphilis Treatment. During the baseline period, the
overall syphilis treatment rate was 70.3% (Table 2). During
the nine months after the introduction of the rapid syphilis
tests, the syphilis treatment rate increased to 74.7% which

was not statistically significant improvement compared to the
baseline after adjusting for multiple comparisons (𝑃 = 0.28).
After the 2010 earthquake, the treatment rate returned to
70.2%. Statistically significant improvement in treatment rate
was seen after QI to 84.3% compared to each of the previous
study periods (𝑃 < 0.001) Figure 1.

After the rapid test was introduced, treatment rates
improved in public clinics (64.4% to 75.3%, 𝑃 = 0.002) but
not in private clinics. After the QI intervention, all clinics had
improved treatment rates with the greatest gains in private
clinics (private: 68.5% to 93.6%, 𝑃 < 0.001; public: 71.6% to
78.1%, 𝑃 = 0.36).

3.3. Systems Barriers to Same-Day Testing and Treat-
ment. During the quality improvement intervention, clinics
described their key systembarriers and the solutions that they
used to overcome them. A summary of the systems barriers
and solutions is detailed in Table 3.
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Table 3: Health system areas addressed by the intervention, problems, and solutions.

(1) Stock management of syphilis tests and penicillin
Problems Solutions

(i) Frequent outages of lab tests and penicillin
(ii) No communication within health facility between clinic staff
using tests/drugs and stock room/pharmacy
(iii) Multiple approvals and administrative layers for facility to
reorder rapid syphilis tests and penicillin from national supplier
(iv) Requisitions from facility to national supplier often late
(v) National supplier often has stock outages of penicillin

(i) Clinic inventory and communication between clinic staff and
pharmacy
(ii) Earlier requisition by facility of larger stocks from national
supplier
(iii) Creation of a reserve stock of penicillin
(iv) Emergency budget for local procurement of penicillin
(v) National supplier of medications includes penicillin as essential
drug

(2) Task shifting among health facility staff as syphilis testing moves from laboratory to the point-of-care
Problems Solutions

(i) Clinical staff reports insufficient time to perform rapid syphilis
tests on every pregnant woman
(ii) Laboratory staff reluctant to give up work and fear job loss
(iii) Injectable benzathine penicillin located in pharmacy and
given by pharmacists only and not in clinic
(iv) Job descriptions do not match new responsibilities

(i) Staff becomes more “polyvalent” and performs multiple tasks
(ii) Staff backs each other up in case one becomes busy
(iii) Laboratory staff comes to clinic to draw blood and perform
test on site
(iv) HIV counselors taught to draw blood
(v) Retraining and continuing education
(vi) Team building with goal of preventing newborn death

(3) Patient flow through the health facility
Problems Solutions

(i) Multistep process between pregnant woman’s arrival to clinic,
testing for syphilis, and penicillin injection. “The clinic process
resembles an obstacle course for pregnant woman”
(ii) Bottlenecks (waiting for clinic chart; waiting for test results;
etc.)
(iii) Long lines and waits between each step
(iv) Frustrated pregnant women leave clinic between steps

(i) Simplify flow and decrease number of steps
(ii) Give priority to pregnant women at key points of care
(phlebotomy, pharmacy)
(iii) “Mobile laboratory staff” within facility to perform lab test in
clinic rooms
(iv) Group counseling, education, and phlebotomy of all pregnant
women in clinic waiting areas
(v) Decentralize prenatal care and syphilis screening to satellite
facilities to decrease patient volume at large clinics

(4) Data collection and evaluation
Problems Solutions
(i) Clinic data flows up to administration, ministry, and PEPFAR
but is not available in real time for clinic staff
(ii) No locally available indicators on percent of pregnant women
tested for syphilis and percent of syphilis positive women treated
(iii) Need immediate feedback to reward and motivate staff
(iv) Need to correct problems in real time and not wait for a report
from a central authority

(i) Use local registers to track a few key indicators
(ii) Local “improvement teams” meet regularly to review and
report indicators to all staff
(iii) Data entry programs redesigned to generate local reports in
real time

(5) Patient and community participation
Problems Solutions

(i) Women do not know about the dangers of congenital syphilis
and importance of screening during pregnancy
(ii) Women afraid of injection needle and refuse penicillin
(iii) Community needs to hold health facility accountable for
syphilis screening

(i) “Bottom up accountability,” by informing women in the
community about dangers of congenital syphilis and that they
have a right to free prenatal syphilis screening
(ii) Community health workers encourage pregnant women to
seek prenatal care and screening
(iii) Include community members in discussions of how best to
provide prenatal care and syphilis screening

3.4. Adverse Events Averted. Given the geographic spread of
this project and the size of the involved clinics, we estimated
that if the two interventions were scaled up country wide,
this would result in 16,612 additional pregnant women being
screened for syphilis, an additional 2,008 pregnant women
treated for syphilis, and 567 fewer babies stillborn or born
with serious complications of congenital syphilis every year.

4. Discussion

Both technology- and health systems-based interventions
improve the delivery of prenatal services to prevent con-
genital syphilis in Haiti. Technology-based solutions in the
absence of systems-improvement interventions will have
minimal impact on clinical outcomes. In the case of syphilis
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in Haiti, the availability of a rapid test improved diagnostic
testing rates, but it did not significantly affect rates of
treatment. The Haitian earthquake in January 2010 did not
have significant effects on syphilis testing rates but did cause
small but significant declines in syphilis treatment which
were overcome during the QI intervention.

Rapid syphilis testing and treatment required a combina-
tion of point-of-care testing and systems-based interventions
to improve the clinic organization, human resources, supply
chain, and other management structures to ensure concur-
rent improvements to treatment delivery. In a randomized
trial from SouthAfrica, point-of-care syphilis testing reduced
testing delays; however, there was no significant difference in
overall treatment rates [20]. Similar results were found with a
point-of-care CD4 test where rapid results had limited impact
on HIV treatment initiation [21].

Our results should inform global efforts to eliminate con-
genital syphilis [22]. Some 10% of women in resource-limited
settings are infected with syphilis and over 490,000 babies are
born annually with syphilis in Sub-SaharanAfrica [23, 24]. In
some countries, syphilis is the largest cause of stillbirths and
an important cause of premature infant death [25]. Despite
availability of rapid tests, prenatal syphilis treatment rates
remain below 40% [26]. Our data suggest combining rapid
test technology and health systems improvement could lead
to large scale implementation success.

Our result are consistent with a growing body of evidence
suggesting that quality improvement systems strengthening
interventions can successfully increase access to HIV, tuber-
culosis, and maternal and child health care in resource-
limited settings [14, 27–30]. We are now using the QI
approach to strengthen HIV and TB integration in Haiti.

These results suggest an important lesson for those
introducing new health care technologies in resource-limited
settings. When new technologies are introduced, the health
system must be adjusted to take advantage of what the
new technology offers. This adjustment does not happen
automatically without deliberating attention to health system
change. In fact, as new therapeutic, diagnostic and preven-
tative technologies are introduced, the gap between what is
possible and the actual performance of health systems may
grow wider. This “technology to systems gap” means that
clinically important discoveries are often held hostage to the
inability of our health systems to deliver them. We need
parallel investments in systems transformation to ensure that
all patients can reap the benefits of clinically meaningful new
technologies.

Our data suggest that the introduction of the rapid
test technology had its biggest impact in public clinics.
We postulate that breakdowns in lab equipment prior to
the intervention made rapid-test technology (which require
minimal equipment) very advantageous. All clinics, both
public and private, benefitted from the quality improvement
intervention.

The main strengths of our study were the large sample
size and geographic spread across fourteen large clinics in
a number of heterogeneous settings. The main limitation of
this study is the lack of matched concurrent control facilities.
As the study took place within PEPFAR’s programmatic

constraints, we were not afforded a matched control group.
In addition, the high baseline testing rates at all time points
did not allow marked improvements in testing rates. While
this is certainly a limitation, this does not obscure the impact
of the systems improvement intervention on treatment rates.

Our results, despite being encouraging, require further
validation in additional implementation research environ-
ments, continued study to evaluate sustainability, and costing
studies to establish cost-effectiveness of the combined tech-
nology and systems-based interventions. Our experience in
Haiti demonstrates that health systems improvement efforts
coupled with technology can improve care delivery systems
to prevent congenital syphilis in resource-poor settings.
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Objectives. To assess the prevalence and determinants of herpes simplex virus type 2 (HSV-2) infections among pregnant women
attending mobile antenatal health clinic in rural villages in Mysore Taluk, India. Methods. Between January and September 2009,
487 women from 52 villages participated in this study. Each participant consented to provide a blood sample for HSV-2 and HIV
testing and underwent an interviewer-administered questionnaire. Results. HSV-2 prevalence was 6.7% (95% confidence interval
(CI) 4.4–9.0), and one woman tested positive for HIV.The median age of women was 20 years and 99% of women reported having
a single lifetime sex partner. Women whose sex partner traveled away from home had 2.68 (CI: 1.13–6.34) times the odds of being
HSV-2 seropositive compared to women whose sex partner did not travel. Having experienced genital lesions was also associated
with HSV-2 infection (𝑃 value = 0.08). Conclusion. The 6.7% HSV-2 prevalence was similar to results obtained in studies among
pregnant women in other parts of India. It appeared that most women in this study contracted HSV-2 from their spouses and
few regularly used condoms. This finding highlights the need for public health policies to increase awareness and education about
prevention methods among women and men living in rural India.

1. Background

An estimated 536 million people aged 15–49 are infected
with the herpes simplex virus type 2 (HSV-2) worldwide
[1]. HSV-2 is typically spread through sexual contact and
results in a lifelong infection. The predominant symptom
of the disease is genital lesions, but a majority of infected
individuals experience no symptoms or mild ones that are
often unrecognized [2]. The high rate of asymptomatic
cases enhances HSV-2 transmission because asymptomatic
individuals shed the virus and transmit the disease [3].

Pregnant women are particularly vulnerable to the
adverse sequelae of HSV-2 infection [4]. HSV-2 infection

in pregnancy has been associated with premature delivery,
low birthweight infants, fetal malformations, and vertical
transmission of the virus during childbirth [4, 5]. While
neonatal herpes occurs in less than 1% of prevalent infections,
the risk of transmission increases to 25–50% among women
infected during pregnancy [6, 7]. In addition, it is estimated
that prevalentHSV-2 infection is associatedwith a 2- to 4-fold
increased risk of HIV-1 acquisition [8].

The seroprevalence of HSV-2 varies by region, country,
and population [9]. Various studies have estimated that about
40% of pregnant women in sub-Saharan Africa, 30% in
Latin America, 17–22% in North America, and 4 to 24%
in Europe are HSV-2 infected [8, 10–12]. An analysis of
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prevalence by country shows even greater heterogeneity.
Studies from Sweden, Italy, Switzerland, and China show the
HSV-2 prevalence in antenatal cases of 10.4%, 7.6%, 20.7%,
and 10.8%, respectively [10, 13–15].

There are few studies describing HSV-2 prevalence
among pregnant women in India. One cross-sectional study
conducted among 1,640 pregnant women attending antenatal
clinics in Arunachal Pradesh, Assam, Manipur, Meghalaya,
and Mizoram (all states are located in the northeast of
India) foundoverallHSV-2 seroprevalence of 8.7%with states
ranging from a high of percentage 15% in Arunachal Pradesh
to a low percentage of 2.7% inManipur [16]. Another study of
asymptomatic pregnant females attending the Obstetrics and
Gynecology Outpatient Department for a routine antenatal
checkup in the North Indian State of Jammu found HSV-2
prevalence of 7.5% [17].

With one antenatal study from Tamil Nadu, a southern
state in India, and limited seroprevalence estimates from
other parts of the country, there is a great need for additional
studies among pregnant women [18]. The research describes
the prevalence and determinants of HSV-2 infection among
pregnant women living in rural villages in Mysore Taluk,
Karnataka, India.

2. Methods

2.1. Setting. Public Health Research Institute of India
(PHRII) is a nonprofit organization based in Mysore, India.
PHRII operates a health clinic in Mysore providing free
reproductive healthcare to women. PHRII maintains a public
health laboratory and conducts mobile health clinics offering
integrated antenatal care and HIV testing services in villages
in Mysore Taluk for pregnant women. Mysore Taluk is
located in the southern part of the state of Karnataka, India.

2.2. Study Population. Pregnant women living in rural vil-
lages located inMysore Talukwere enrolled in the study from
January to September 2009. Pregnant women in the villages
were recruited through extensive community outreach and
with the assistance of community and local health profession-
als. A total of 487 women from 52 villages submitted blood
samples to be tested for HSV-2 and HIV. The Institutional
Review Boards at the University of California, Berkeley, and
Public Health Research Institute of India approved the study
protocol.

2.3. Study Design. A list of the 141 villages in Mysore Taluk
was obtained through the 2001 Indian Census and 52 villages
were randomly selected to participate in an intervention
providing integrated antenatal care and HIV testing using
mobile medical clinics. Prior to the health camp, an outreach
team met with village leaders and local health professionals
to seek permission to work in the community. The team
also met with the national rural health mission workers—the
auxiliary nurse midwife (ANM), the accredited social health
activist (ASHA),Anganwadi teacher and helper to discuss the
program.The Anganwadi teacher provided a list of registered

pregnant women in each of the villages and assisted in refer-
ring these women to the health clinic. Mobile health clinics
were typically conducted in primary schools or community
halls located in each village one day after a community-
wide education and awareness program was conducted on
the importance of antenatal care and institutional deliveries.
Pregnant women were offered a free antenatal screening
including clinical examination and laboratory evaluation and
completed an interviewer-administered questionnaire.

2.4. Interview and Counseling. All pregnant women who
came to the mobile medical clinic were offered pretest
counseling in groups in the local language of Kannada. Each
woman was then directed to a private space where she could
discuss and ask any questions or clarifications before pro-
ceeding further through the program.Then, a trained female
interviewer used a standardized questionnaire to collect
information on sociodemographic status, work experience
and economic status, knowledge about HIV/AIDS, sexual
history, information onmain sex partners, history of sexually
transmitted infections, andHIV test reports. All womenwere
assured of confidentiality of their responses.

2.5. Diagnostic Testing. After completion of an examination
by the physician, a trained nurse collected blood samples
from consenting participants to screen for HSV-2, HIV,
and other routine antenatal investigations. Diagnostic tests
were performed in the PHRII laboratory in Mysore. A type-
specific ELISA was used to detect HSV-2 IgG antibodies in
sera (Focus Technologies, Cypress, CA, USA). Tests were
performed following manufacturer instructions using index
values > 1.1 to define positive results. A blinded panel of
20 serum samples provided by St. John’s Medical College
Research Institute, Bangalore, was used to validate testing and
results were in agreement with 20 out of 20 samples. The
first 89 samples were run in duplicate and all results were
successfully replicated. In addition, all positive test results
were duplicated to provide confirmation. HIV testing was
performed using ELISA following manufacturer instructions
(HIVASE 1 + 2, General Biologicals Corporation, Taiwan). All
HIV testing was performed in duplicate. Any woman who
was found to be infected with HIVwas providedmedications
for prevention of vertical transmission of HIV and referred to
the antiretroviral therapy center in KR Hospital. All women
were subsequently followed up after delivery up to a period
of two years.

2.6. Statistical Analysis. Data were analyzed using Stata
10.1 (Stata Corporation, College Station, TX). Pearson’s chi-
square test adjusted to account for the cluster survey design
was used to assess association of clinical characteristics and
HSV-2 status using a 𝑃 value cutoff of 0.1 for significance
[19]. To obtain odds ratios, data were modeled using logis-
tic regression, with HSV-2 status as the binary outcome
of interest. In addition, relative risks were obtained using
a generalized linear model with a log link function and
binomial distribution. A cluster survey design was used
because pregnant women were geographically grouped into
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villages; thus robust variance estimates adjustedwithin village
correlation were obtained [19].

3. Results

Most of the pregnant women in the selected villages par-
ticipated in the program. Only 21 pregnant women in the
community did not provide a blood sample, either because
they had only recently done their antenatal investigations
(𝑛 = 8) or they declined to attend the medical clinic for
personal reasons (𝑛 = 13). Of the 487 (95.6%) pregnant
women tested for HSV-2 antibodies, 32 tested positive, giving
a prevalence of 6.6%. Accounting for the cluster design of
the sampling gives a prevalence of 6.7% (95% confidence
interval (CI): 4.4–9.0). Of these 487 women, only one woman
(0.2%) tested positive for human immunodeficiency virus
antibodies.

Of the 487 women who provided a blood sample, 478
(98%) agreed to be interviewed, which included all women
who tested positive for HSV-2. Characteristics of the study
population are shown in Table 1. The median age of the study
population was 20 years, ranging from 15 to 33 years of
age. Education level varied, with 13% of women reporting
completion of less than one year of education, while 33%
had completed 1–7 years, 36% had completed 8–10 years, and
18% had completed more than 10 years of school. All but one
woman participating in the study were married, with 34% of
women married for one year or less, 40% married between
1 and 3 years, and only 26% married for longer than three
years. About half the women in the study had children (52%).
The median household income per month was 3000 INR (1
USD = 45.9 INR), ranging from 0 to 40,000 INR per month,
while only 2.7% (13/478) of participants reported regularly
earning income themselves. Almost all of the participants
(99.2%, 473/477) in the study population reported a single
sex partner in their lifetime and 88.7% (422/476) of study
participants reported never using a condom with their main
sex partner.

The majority of participants who tested positive for
HSV-2 did not report symptoms commonly associated with
HSV-2 (Table 2). Vaginal sores were experienced by 4% of
the women in the study, while 21% reported experiencing
painful urination and 13% reported having abnormal vaginal
discharge. Evidence of an association was found for the
presence of vaginal sores (𝑃 value = 0.08), with 9% of HSV-2
seropositive women reporting vaginal sores compared to 3%
of HSV-2 seronegative women. Painful urination (𝑃 value =
0.26) and abnormal vaginal discharge (𝑃 value = 0.49) were
not associated with HSV-2 status.

Using logistic regression, the unadjusted odds ratio was
determined for each characteristic (Table 3). The only char-
acteristic that showed evidence of affecting the odds of HSV-
2 infection was if the sex partner ever traveled away from
home, where participants whose partner ever traveled had
2.68 times the odds of being HSV-2 positive as compared
to participants whose partner never traveled (95% CI: 1.14–
6.34). A generalized linear model estimated the relative risk
of HSV-2 among women whose partners ever traveled to be

Table 1: Descriptive characteristics of the sample of pregnant
women attending the mobile medical clinics in rural Mysore, India.

Characteristic
HSV-2

Seronegative Seropositive
No. (%) No. (%)

Age 446 32
≤17 15 28.6% 0 0%
18–20 228 60.0% 15 46.8%
21–23 142 32.1% 11 34.4%
≥24 61 13.9% 6 18.8%

Education completed, years 445 32
None 60 13.5% 4 12.5%
1–7 144 32.4% 14 43.8%
8–10 165 37.1% 6 18.8%
>10 76 17.1% 8 15.0%

Length of marriage, years 446 32
≤1 151 33.9% 10 31.3%
1–3 181 40.6% 11 34.4%
>3 114 25.6% 11 34.4%

Have children 446 32
No 248 55.6% 19 59.4%
Yes 198 44.4% 13 40.6%

Household income, INR/month 445 32
<4000 ($87 USD) 232 52.1% 18 56.3%
≥4000 ($87 USD) 213 47.9% 14 43.8%

Sex while you or partner was under
influence of alcohol 441 32

Never 386 87.5% 26 81.3%
Ever 55 12.5% 6 18.8%

Main partner smokes cigarettes 439 32
Never 288 65.6% 23 71.9%
Ever 151 34.4% 9 28.1%

Main partner education completed,
years 443 32

None 119 26.9% 10 31.3%
1–7 115 26.0% 9 28.1%
8–10 130 29.4% 6 18.8%
>10 79 17.8% 7 21.9%

Main partner travels 444 32
Never 402 90.5% 25 78.1%
Ever 42 9.5% 7 21.9%

Main partner had other sex partners 444 32
Never 374 84.2% 25 78.1%
Ever 48 10.8% 3 9.4%
Do not know/refused 22 5.0% 4 12.5%

2.44 (95% CI: 1.16–5.14) times greater than the probability of
women whose husbands never traveled.

To control for possible confounding, multivariable logis-
tic regression was used to adjust for the participant’s age and
husband’s education level. In this model, women whose main
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Table 2: Clinical characteristics of the sample of pregnant women
living in rural Mysore Taluk, India.

Characteristics
HSV-2 Design-based

Pearson
P value

Seronegative
(n = 443)

Seropositive
(n = 32)

No. (%) No. (%)
Vaginal sores 0.077

Ever 14 3.1% 3 9.4%
Never 429 96.8% 29 90.6%

Painful urination 0.258
Ever 89 20.1% 9 28.1%
Never 354 79.9% 23 71.9%

Abnormal vaginal
discharge∗ 0.492

Ever 55 12.4% 5 15.6%
Never 387 87.6% 27 84.4%

∗One individual with missing data.

sex partner ever traveled away from home had 2.77 (95%
CI: 1.20–6.41) times the odds of having a prevalent HSV-2
infection.

4. Discussion

This study found HSV-2 prevalence of 6.7% among pregnant
women attending mobile antenatal care clinics in 52 rural
villages located in Mysore Taluk, Karnataka, India. This is
comparable to previously obtainedmeasures ofHSV-2 preva-
lence among other pregnant women in India [16, 17]. The
6.7% prevalence is lower than the three previously obtained
estimates of HSV-2 prevalence in the state of Karnataka,
which ranged from 10.9 to 18.9% [20–22] although these
studies focused on nonpregnant populations.

Almost all the women in this study reported having
a single sex partner in their lifetime and one woman
reported being unmarried. It appears that the main route
of HSV-2 transmission in this population is through sexual
transmission from their spouses. Since very few married
women consistently use a condom, the risk behavior of their
husbands is a primary risk factor.This information highlights
the need to increase awareness and discuss risk behaviors
among both men and women living in rural India.

In our exploratory analysis, only having a husband who
traveled away from homewas significantly associated with an
increased risk of HSV-2 infection. 𝑃 values were not adjusted
for multiple comparisons. Misclassification should not have
affected this finding since women would know how often
their husbands traveled and there is no social stigma attached
to this activity. In addition, living in a small rural village
may present limited opportunity for sex outside of marriage,
so only husbands who travel may have access to other sex
partners. Furthermore, this may be the main entry point for
HSV-2 into rural communities since sex workers are more
common in urban areas and have been shown to have high
rates of HSV-2 infection [23].

Table 3: Correlates of HSV-2 infection among pregnant women
living in rural Mysore Taluk, India.

Characteristic
HSV-2 seropositivity

OR 95% CI RR 95% CI

Age
15–19 1.00 1.00
20–24 1.19 (0.49, 2.89) 1.18 (0.51, 2.71)
>25 1.51 (0.49, 4.67) 1.47 (0.52, 4.16)

Education completed,
years

None 1.00 1.00
1–7 1.46 (0.45, 4.76) 1.42 (0.47, 4.27)
8–10 0.55 (0.17, 1.81) 0.56 (0.18, 1.75)
>10 1.58 (0.42, 5.95) 1.52 (0.45, 5.20)

Length of marriage,
years
<1 1.00 1.00
1–3 0.92 (0.42, 2.02) 0.92 (0.44, 1.93)
>3 1.46 (0.70, 3.04) 1.42 (0.72, 2.79)

Have children
No 1.00 1.00
Yes 0.86 (0.38, 1.96) 0.87 (0.40, 1.87)

Household income,
INR/month
<4000 1.00 1.00
>4000 0.85 (0.35, 2.04) 0.86 (0.38, 1.95)

Sex while you or partner
was under influence of
alcohol

Never 1.00 1.00
Ever 1.62 (0.67, 3.92) 1.56 (0.70, 3.48)

Main partner smokes
cigarettes

Never 1.00 1.00
Ever 0.75 (0.34, 1.64) 0.76 (0.36, 1.59)

Main partner education
completed, years

None 1.00 1.00
1–7 0.93 (0.36, 2.44) 0.94 (0.38, 2.28)
8–10 0.55 (0.19, 1.58) 0.57 (0.21, 1.54)
>10 1.05 (0.43, 2.60) 1.05 (0.46, 2.41)

Main partner travels
Never 1.00 1.00
Ever 2.68 (1.13, 6.34)∗ 2.44 (1.16, 5.14)∼

Main partner had other
sex partners

No 1.00 1.00
Yes 0.94 (0.28, 3.15) 0.94 (0.30, 2.95)
Do not know/refused 2.72 (0.89, 8.27) 2.46 (0.94, 6.43)

∗P value = 0.026.
∼P value = 0.020.
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It is possible that this study overestimated the prevalence
of HSV-2 in this population. There is a debate about the
accuracy of the Focus Diagnostics HerpeSelect HSV-2 IgG
ELISA test kits used in this study. Some researchers have
suggested that the cutoff value for a positive test should be
raised from 1.1 to 3.0 or 3.5 when the test is used in low
prevalence settings [24, 25]. Raising the cutoff value to 3.5
would have affected the study results since 14 of the 32 positive
tests fell in the disputed range, decreasing the estimated
prevalence from 6.6% to 4.7%. Additional HSV-2 studies
should be conducted using a gold standard like western blot
to confirm the results.

In this study, the majority of HSV-2 positive individuals
did not report experiencing symptoms caused byHSV-2.This
is consistent with previous findings that HSV-2 is frequently
asymptomatic or symptoms go unrecognized. We did find an
association between the presence of vaginal sores and HSV-
2 (𝑃 value = 0.08). However, only 9.4% of HSV-2 positive
women reported experiencing vaginal sores, highlighting the
challenge of diagnosing HSV-2 and the ability of HSV-2 to
circulate undetected in a population.

There are several limitations to the study. Information
about spouseswas obtained fromparticipantswhowere likely
to possess incomplete knowledge of their partners’ behaviors,
resulting in misclassification.There is the possibility of social
desirability bias. Though interviews were conducted in a
private setting and women were guaranteed anonymity, it is
possible that participants still feared disclosing personally or
socially sensitive information. This may also have resulted
in misclassification that biased the results toward finding no
association between certain risk behaviors. This study was
limited by a small sample size and a low prevalence of HSV-
2 in the study population limiting the power of the study
to detect associations between personal characteristics and
HSV-2. Associations found in other studies between older
age and alcohol consumption and increased risk for HSV-2
infection were not found to be statistically significant in this
study. It is possible that with a larger sample size, associations
would be found between additional factors and increased risk
of HSV-2 infection.

This study provides needed information regarding the
prevalence of HSV-2 among rural pregnant women in India
and will serve as an important baseline measurement as
investigators continue tomonitor rates of HSV-2 in the future
in rural India.
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We evaluated the integration of rapid syphilis tests (RSTs) and penicillin treatment kits into routine antenatal clinic (ANC)
services in two rural districts in Nyanza Province, Kenya. In February 2011, nurses from 25 clinics were trained in using RSTs
and documenting test results and treatment. During March 2011–February 2012, free RSTs and treatment kits were provided to
clinics for use during ANC visits. We analyzed ANC registry data from eight clinics during the 12-month periods before and during
RST program implementation and compared syphilis testing, diagnosis, and treatment during the two periods. Syphilis testing at
first ANC visit increased from 18% (279 of 1,586 attendees) before the intervention to 70% (1,123 of 1,614 attendees) during the
intervention (𝑃 < 0.001); 35 women (3%) tested positive during the intervention period compared with 1 (<1%) before (𝑃 < 0.001).
Syphilis treatment was not recorded according to training recommendations; seven clinics identified 28 RST-positive women and
recorded 34 treatment kits as used. Individual-level data from three high-volume clinics supported that the intervention did not
negatively affect HIV test uptake. Integrating RSTs into rural ANC services increased syphilis testing and detection. Record keeping
on treatment of syphilis in RST-positive women remains challenging.

1. Introduction

TheWorld Health Organization (WHO) estimated that glob-
ally in 2008 1.4 million women had syphilis in pregnancy,
causing approximately 520,000 adverse pregnancy outcomes
including 305,000 perinatal deaths [1]. Untreated maternal
syphilis currently equals or exceeds HIV, neonatal tetanus, or
malaria as a cause of perinatal mortality [2]. Caused by the
bacterium Treponema pallidum, syphilis is efficiently trans-
mitted in utero to the fetus [3, 4].When left untreated, adverse
pregnancy outcomes can occur in up to 80% of affected

pregnancies [4], with the most severe outcomes occurring in
women with early (i.e., primary, secondary, or early latent)
infections [3]. A recent meta-analysis adjusting for other
causes of mortality estimated that, among asymptomatic
women, untreated maternal syphilis caused stillbirth in 21%
and neonatal death in 9% of affected pregnancies and led to
low birth weight in 6% and congenital infection in 15% of
surviving infants [5]. Infants born with syphilis may suffer
disfigurement, delayed development, or other complications
[3]. Early detection and adequate treatment (i.e., long-acting
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intramuscular penicillin) prevent poor outcomes due to
mother-to-child transmission (MTCT) of syphilis [3, 4].

Nyanza Province, located in western Kenya, has the
second highest neonatal (39 per 1000 live births) and fifth
highest perinatal (37 per 1000 live births and stillbirths)
mortality rates among Kenya’s eight administrative provinces
[6]. In comparison, Western European nations have neonatal
and perinatal mortality rates of less than 5 per 1000 live births
and 10 per 1000 live births plus stillbirths, respectively [7].
Nyanza also has the nation’s highest prevalence of HIV (14%)
and syphilis (2.3%) among reproductive-aged women [8].

Lowmaternal educational attainment, limited health care
access, and poverty may adversely influence maternal and
infant health outcomes. In 2008-2009, only 17% of women
in Nyanza Province had completed primary school [6], 48%
of pregnant women received antenatal care (ANC) at low-
level facilities with minimal services, and 35% delivered
their infants with a skilled birth attendant [6]. About 63%
of the population lives on the equivalent of less than $1
a day. Although some ANC services, such as HIV testing,
are provided without cost, women must pay for most basic
services and supplies such as syphilis testing, antibiotics, and
exam gloves.

Antenatal syphilis testing and treatment are highly cost
effective [9] and are recommended by WHO in the basic
ANC package [10]. Until recently, diagnosis in asymptomatic
populations (the case for most pregnant women infected
with syphilis) has depended on serologic tests requiring
basic laboratory capacity that is unavailable at most low-
level facilities. Newer, inexpensive, and rapid syphilis tests
(RSTs) have been developed that use finger-prick whole
blood samples and can be done at low-level facilities, with
results and treatment provided at the clinic visit. In this
evaluation, we sought to identify the feasibility and challenges
of integrating RSTs into ANC services in low-level health
facilities in a remote, rural setting and to assess the impact
of RSTs on diagnosis and treatment of syphilis in pregnant
women. Because introduction of new services can affect
existing services, we also sought to ascertain the impact of
the introduction of RSTs on uptake of rapid HIV testing.

2. Methods

2.1. Implementation of Antenatal Program. In 2011–2013, a
Kenyan nongovernmental organization called the Safe Water
and AIDS Project (SWAP), the Kenya Medical Research
Institute (KEMRI), the Kenyan Ministry of Public Health
and Sanitation (MOH), and the US Centers for Disease
Control and Prevention (CDC) conducted an evaluation of
a pilot RST program that was incorporated into a project
that integrated nurse training; health facility improvement;
and safe water, hygiene, and nutritional interventions into
antenatal care in low-level facilities in two rural districts
(Mbita and Suba) inNyanza Province, Kenya.This evaluation
was a component of a larger project integrating improved
ANC services and safe water practices in low-level health
facilities in Mbita and Suba Districts [11]. The large project
involved an intervention with three components: (1) special

training of nurses on emergency obstetrical care, neonatal
resuscitation, safe water and hygiene practices, and improved
ANC services including congenital syphilis prevention; (2)
diagnosis and treatment supplies for clinics, including hand-
washing and drinking water stations, infant resuscitation
equipment, RST kits, and penicillin and injection equipment
for women with reactive syphilis tests; and (3) public health
commodities (safe water storage containers, water treatment
products, soap, protein-fortified flour at ANC visits, and
clean delivery kits with exam gloves, sterile razor blades, and
swaddling cloths) provided to pregnant women as incentives
to attend ANC. This intervention was available at no cost to
the estimated 8000 pregnant women receiving ANC services
during the intervention period (fromMarch 2011 to February
2012).

2.2. Study Design. For this evaluation assessing the feasibility
and challenges of RSTs in low-level facilities, we used several
methodologies: (1) a before-and-after assessment without
concurrent controls using summary statistics of syphilis
testing uptake and treatment among women receiving ANC
services in eight facilities; (2) an assessment of diagnosis
and treatment commodity stock outs (i.e., occasions when
supplies of RSTs and penicillin in the clinics had been
consumed and not yet resupplied) using stock books from the
eight facilities; (3) an assessment of syphilis and HIV testing
uptake using individual, patient-level data from ANC reg-
istries at three high-volume facilities; and (4) an evaluation
of intervention challenges from in-depth interviews of nurses
and patients.

2.3. Study Setting. We worked with all 25 rural health
facilities to test the impact of various incentives on the use
of antenatal and delivery services, including syphilis testing.
Because of time and resource constraints, we limited the RST
evaluation to all eight clinics selected using the following
criteria: (1) public (MOH) clinics; (2) feasible to reach within
one day; and (3) maintained antenatal registries from 2010
to 2012. Hereafter, these clinics are referred to as “priority
clinics.”They included three dispensaries, four health centres,
and a subdistrict hospital (Table 1). Dispensaries are the
lowest-level facilities in the health care system, providing
simple outpatient and preventive services with basic supplies
and a nurse. Managed by a clinical officer and staffed by two
or more nurses and a pharmacist, health centres can provide
simple ambulatory and preventive services (e.g., vaccines).
The subdistrict hospital is similar to health centres but has
a laboratory for simple tests (e.g., blood slides for malaria
parasites and urine dip tests).

2.4. Implementation of RSTs. In February 2011, faculty from
Emory University, CDC, and SWAP provided a two-day,
hands-on training for nurses and midwives that included
modules on the public health importance, diagnosis, and
treatment of congenital syphilis. Nurses were instructed on
integrating RSTs with existing rapid HIV testing, coun-
seling women about syphilis results, referring partners for
treatment, and recording results of testing and treatment
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into ANC registries. Nurses began implementing enhanced
services in March 2011.

2.5. Data Collection. For the before-and-after assessment
comparing syphilis testing uptake, seropositivity, and treat-
ment rates, we abstracted data from the records of all ANC
attendees in the ANC registries at the eight facilities dur-
ing the preintervention period (March 2010–February 2011)
and during the intervention period (March 2011–February
2012). To further estimate syphilis treatment adherence, we
reviewed ANC registry and stock book data to determine the
ratio of penicillin vials used overall to the number of women
whose syphilis tests were seroreactive. To assess the impact
of syphilis testing on HIV testing rates, we used individual-
level program data on syphilis and HIV testing from 330
consecutive women attending ANC at three “high-volume”
clinics (i.e., served more than 400 women per year) during
a time without shortages (“stock-outs”) of HIV or syphilis
test kits. We collected individual data on gestational age,
syphilis testing, HIV testing, and test results and determined
syphilis and HIV test uptake by month before and during
the intervention. We believed these data were useful because
they allowed a purer assessment of test uptake in a time
without test-kit stock-outs, and the individual-level data
allowed exclusion of women with previous positive HIV
status (i.e., ineligible for another HIV test). Finally, to assess
the challenges of introducing RSTs, we conducted a series
of qualitative, semistructured interviews with a convenience
sample of nurses and mothers from the priority clinics.
Interview guides were written in English and translated into
the local language (Dholuo) by two SWAP enumerators who
conducted and recorded the interviews.

2.6. Data Analysis. Quantitative data were entered into
Microsoft Excel 6 databases and analyzed with SAS 9.3 (Cary,
N.C.) and OpenEpi Version 2.3.1 (Atlanta, GA) to calculate
the proportion of women tested for syphilis and HIV at the
first ANC visit and compare the proportion testing positive
in the 12-month intervals before and during the intervention.
The ratio of penicillin vials used to total positive syphilis
tests was also calculated. Qualitative data were analyzed using
QSR International NVivo 8.0 (Melbourne, Australia). In an
iterative process, we read and reread the interview texts for
emerging themes and attached codes to the text representing
them until no new themes emerged [12].

2.7. Ethical Review. The KEMRI Ethical Review Committee
approved the study protocol (protocol 1898). The CDC
Institutional Review Board approved the reliance on a non-
CDC IRB in accordance with 45 CFR 46.114 (protocol 5996).
Written informed consent was obtained from all participants,
and personal identifiers were irretrievably removed from
databases at the end of the study.

3. Results

Of 1614 ANC attendees recorded in the ANC registries in the
eight clinics during the one-year intervention period, 1123

(70%) were tested for syphilis compared with 279 (18%) of
1586 ANC attendees recorded in ANC registries during the
prior year (𝑃 < 0.001) (Table 1). The increase in syphilis
testing was statistically significant for each facility. Notably,
at the three dispensaries, 79% of attendees were tested during
the intervention period compared with none during the
previous year. During the intervention period, 35 women
(3%) tested positive for syphilis compared with one (<1%)
during the previous year. No syphilis treatment data were
collected in the ANC registries.

A total of 34 penicillin treatment kits were used at seven
health facilities where 28 ANC syphilis tests were positive
for a ratio of 1.2 : 1, suggesting that women testing positive
received at least one penicillin injection (stock book (i.e.,
treatment) data in one facility were incomplete and thus
were excluded). During the intervention period, most clinics
had sufficient syphilis testing and treatment commodities.
However, we noted that one dispensary temporarily lacked
saline to dissolve penicillin and referred two patients to
other facilities for treatment. Another facility experienced
stock outs for one-two days during three separate months.
During the 12-months prior to the intervention, syphilis
test kits and treatment were unavailable at most low-level
facilities and inconsistently available in the district hospitals.
In contrast, HIV test kits were more consistently available
at ANC facilities than syphilis tests during the 12 months
prior to the intervention, although stock-outs in HIV test kits
occurred for short periods during the intervention.

ANC registry data indicated that 1292 (72%) of 1614 ANC
attendees had HIV testing during the intervention period
compared to 1386 (87%) of 1586 attendees during the prior
year (𝑃 < 0.001) (Table 1); HIV testing frequency during the
intervention period was significantly lower at two of three
dispensaries, two of four health centres, and the subdistrict
hospital. The summary ANC registry data did not indicate
results of previous HIV testing (previously positive women
would not have been offered another HIV test).

Of 330 women attending ANC in three high-volume
clinics during the intervention (combined data from two
health centres and one subdistrict hospital), more women
were tested for HIV (87%) than syphilis (76%); 67% received
both tests and 4% received neither (Table 2). In the 12months
before intervention, HIV test uptake (60–94% per month,
median 82%) exceeded syphilis test uptake (5–49% per
month, median 26%). During the intervention, HIV uptake
was similar (70–95% per month, median 82%), and syphilis
uptake increased greatly (44–98% per month, median 60%).
HIV testing exceeded syphilis testing during allmonths of the
intervention period except for July-August 2012 (Figure 1).

From qualitative interviews, 10 nurses worked an average
of 13 years (range, 2 years to 27 years) in a variety of
facilities and four years at the current facility (range, one
month to 10 years). Although syphilis treatment practices
varied among the nurses, none of the nurses mentioned that
patients are declining treatment because of partner violence.
About half of the nurses (6) had attended the training on
syphilis testing and treatment. Although all knew that proper
treatment included intramuscular penicillin injections, not
all knew the correct number of injections. Most nurses
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Table 2: Percentage of pregnant women tested for HIV, syphilis, or both, by clinic and gestational age, among consecutive women attending
first antenatal care visit in three high-volume clinics, Suba and Mbita Districts, Kenya, fromMarch 2011 to February 2012.

HIV test only Syphilis test only Both tests Neither test Any HIV test Any syphilis test
𝑁 (%) 𝑁 (%) 𝑁 (%) 𝑁 (%) 𝑁 (%) 𝑁 (%)

Women at 1st ANC visit (𝑁 = 330) 66 (20.0) 29 (8.8) 222 (67.3) 13 (3.9) 288 (87.3) 251 (76.1)
Clinic

Facility 4 (𝑁 = 100) 20 (20.0) 3 (3.0) 77 (77.0) 0 97 (97.0) 80 (80.0)
Facility 7 (𝑁 = 120) 6 (5.0) 10 (8.3) 100 (83.3) 4 (3.3) 106 (88.3) 110 (91.7%)
Facility 8 (𝑁 = 110) 40 (36.4) 16 (14.6) 45 (40.9) 9 (8.2) 85 (77.3) 61 (55.5)

Gestational age at 1st ANC∗

≤12 weeks (𝑁 = 16) 4 (25.0) 3 (18.8) 9 (56.3) 0 13 (81.3) 12 (75.0)
13–24 weeks (𝑁 = 130) 21 (16.2) 9 (6.9) 95 (73.1) 5 (3.9) 116 (89.2) 104 (80.0)
weeks (𝑁 = 163) 37 (22.7) 15 (9.2) 108 (66.3) 3 (1.8%) 145 (89.0) 123 (75.5)

∗21 records had missing information.

Percent tested for HIV
Percent tested for syphilis
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Figure 1: Percentage of pregnant women receiving syphilis and
HIV tests at first ANC visit in three high-volume, rural health
facilities Facilities evaluated included two health centres (facilities
4 and 7) and one subdistrict hospital (facility 8). 12 months before
and 12 months during implementation of a rapid syphilis testing
intervention.

reported that the overall program had been successful but
identified three main challenges. First, partner treatment
was unaffordable for many; nurses recommended providing
free partner treatment. Second, nurses were concerned about
sustaining the programof free testing and treatmentwhen the
study ended. Finally, some nurses did not receive the training
because of staff shortages at their facilities and recommended
making training available to all nurses. Interviews with 21
mothers revealed that they were not always fully informed
about the tests and did not feel they could ask nurses for
more information. Testing practices were inconsistent from
one pregnancy to the next and some mothers had never been
tested.

4. Discussion

Findings from this evaluation suggest that RSTs are fea-
sible for use in ANC services at low-level, rural facilities,
resulted in an increased diagnosis and treatment of syphilis
in pregnant women, and did not impact rapid HIV testing
uptake.The percentage of pregnant women tested for syphilis
at their first ANC visit increased dramatically from <1% to
70%, resulting in the identification of 35 infections. Although
documentation of treatment was poor, the number of syphilis
treatment kits used in the clinics roughly corresponded
to the number of cases identified, suggesting that women
testing positive were usually treated, likely averting cases of
congenital syphilis. Syphilis prevalence in this population
(3.5%) exceeded the rate reported in national surveys (2.3%),
a finding that is consistent with studies elsewhere reporting
higher syphilis prevalence among rural than urban women
[13]. Syphilis testing is frequently unavailable in remote
settings where syphilis infections may go undetected and
consequently untreated.

Although ANC registry data suggested that most women
testing positive for syphilis received at least a single dose of
2.4 million units long acting penicillin intramuscularly (IM)
(sufficient to prevent MTCT of syphilis), data recording was
inconsistent and therefore difficult to interpret. Additionally,
although a single IMdose of penicillin can prevent congenital
syphilis, Kenya’s guidelines (and global guidelines) recom-
mend three weekly doses of 2.4 million units (7.2 million
units total) to treat an asymptomatic, seroreactive mother
with unknown duration of infection.Thus our data suggested
that the syphilis-positive women were undertreated. Prior
to the intervention, high-level approvals were obtained to
modify existing ANC registries to include syphilis treatment;
and the nurses’ training involved intensive instruction on
recommended treatment, the need to use IM penicillin
during pregnancy, and practice onmodifying the registry and
documenting syphilis treatment. The failure of this aspect
of the interventions suggests that to improve collection of
syphilis treatment data, an important indicator of program
effectiveness, MOH officials will need to add a syphilis
treatment field to existing ANC registries and assure that
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providers are trained in both adequate treatment of syphilis
in pregnancy and in entering treatment data properly [4].

Our data suggested that women were willing to be tested
for both syphilis and HIV. Although overall ANC data
suggested that a smaller percentage of women were tested
for HIV during the intervention period than before, a more
in-depth analysis of three high-volume clinics indicated the
reverse: that, following the introduction of RSTs, HIV testing
did not change. The latter finding was consistent with other
studies that found that the introduction of RSTs did not
adversely affect antenatalHIV test uptake [14].Thediscrepant
findings in this study could be explained by a lack of data
on previous HIV testing in ANC registries. Women who
previously tested positive for HIV would not be retested at
later pregnancies, and including them in the denominators
would (incorrectly) suggest a decrease in HIV test uptake.
Furthermore, in November 2011 one of the tests used in
Kenya’s HIV testing algorithm was removed from stocks due
to inadequate performance in some lots [15, 16], leading to
short-term but widespread shortages in HIV tests. This may
explain the documentation of HIV test shortages in some
clinics during the intervention period. Some ANC attendees
in early 2012 may have been offered HIV testing at later ANC
visits or not at all.

The qualitative data suggested three problems in ser-
vice delivery that are modifiable. First, the nurses did not
adequately communicate the importance of syphilis testing
and treatment to ANC attendees, and women did not feel
comfortable asking nurses for information.This problemmay
have been exacerbated by the frequent transfer of nurses
and other providers who may have taken their knowledge
of performing RSTs, maintaining RST stock, and recording
results with them without transferring knowledge to new
nurses. Addressing these training problems, as well as pos-
sibly including community outreach regarding congenital
syphilis prevention, could help improve program operation.
Second, treatment of male partners in this program was
unsuccessful.Their lack of participation in ANC and inability
to pay for treatment is a lost opportunity that also places
treated women at risk of reinfection. The ANC setting has
been found to be an appropriate place to counsel and testmale
partners in other programs (e.g., HIV) [17, 18], and treatment
of partners for syphilis would be a relatively simple and
inexpensive addition, possibly serving as an incentive formen
to accompany their partners to ANC. Finally, some nurses
were concerned about the sustainability of the programwhen
outside funding to purchase RSTs is no longer available.
Health ministries will need to consider means of covering
basic ANC services in order to achieve global maternal and
infant health goals.

Our evaluation had several limitations. First, because the
facilities we evaluated were in only two districts of Nyanza
Province they may not have been representative of rural
facilities elsewhere. Second, most antenatal registries were
incomplete, limiting our interpretation of the findings, par-
ticularly of treatment of women with positive RSTs. Despite
this limitation, the very large increment in the percentage of
women receiving RSTs left little doubt about the program’s
impact on syphilis detection. Third, HIV test uptake in

the 8 clinics was likely underestimated because antenatal
registries did not allow identification of previously positive
women. Additionally, the removal of one of the HIV tests
in Kenya’s HIV testing algorithm during the intervention
may have led to lower HIV testing rates in some clinics that
were unrelated to introduction of RSTs (a problem inherent
to before-and-after studies). Finally, the perspectives from
the key informants may not have represented the broader
population of nurses and mothers. However, we believe the
samplewas of sufficient size to capture a comprehensive range
of perspectives.

In conclusion, our findings suggest that integrating RST
into routine ANC services in low-level facilities in remote,
rural settings where many women in sub-Saharan Africa
receive MCH services was feasible, led to large increases
in syphilis testing uptake, and uncovered higher syphilis
prevalence than had been previously reported.These data are
important for health ministries seeking practical and afford-
able methods for providing syphilis testing, a recommended
component of basic ANC services. The data also add support
for projected benefits from modeling studies indicating that
early syphilis detection and treatment in antenatal women
are a cost-saving intervention in settings with moderate-to-
high syphilis prevalence, even when laboratory capacity is
limited [9]. Introducing RSTs also did not appear to adversely
impact HIV testing in the ANC setting [14]. This study
documented that reporting treatment data was not optimal
but could be addressed by improving ANC registries and
training providers. Additional training for nurses could help
ensure that patients are fully counseled on the tests that are
offered to them and on the meaning of the results. Nurses
could also receive additional training on partner notification
to ensure that partners of patients diagnosed and treated
are also tested and treated. Community education programs
would be another strategy to promote syphilis testing to
mothers and their partners. Taken together, these strategies
could provide a meaningful contribution to global efforts to
reduce MTCT of syphilis.

Disclaimer

The findings and conclusions in this report are those of the
authors and do not necessarily represent the official position
of the Centers for Disease Control and Prevention.
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Background. Children of HIV patients are a historically neglected demographic by HIV services. It has been recommended by
CHIVA that HIV services have a robust method of detecting and testing untested children. We note that no such method is either
in widespread use or in the literature. Method. In December 2011, a one-page proforma to identify HIV untested children and a
clear multidisciplinary pathway to test them were implemented. Twelve months later the uptake of the proforma and pathway, the
numbers of patients and children identified for testing, and their outcomes were audited. Results.The proforma was completed in
192/203 (94.6%) eligible patients. Twenty-five (21.5%) of 118 identified offspring had not been tested. Ten (8.5%) of these were <18
years old. All were reported to be clinically well. Ten children were referred for testing, seven were tested immediately, and three
were tested within 18 months of identification. All children were tested HIV negative. Discussion.We have identified a method of
identification that is easy and robust and provides a user-friendly safety net to empower healthcare providers to identify and test
children at risk. We recommend the implementation of such strategies nationwide to prevent death due to undiagnosed HIV in
children.

1. Introduction

HIV infection in children is an important public health
issue. Although global transmission rates are decreasing,
3.3 million children under the age of 14 are infected with
HIV of whom 330,000 contracted the virus in 2011 [1]. In
contrast, vertical transmission rates are <1% in the UK due
the successful UK antenatal HIV testing program and routine
postdelivery HIV testing of all children born to HIV-positive
mothers [2].

However, there are still children living in the UK who
are HIV-positive without being tested [3] with potentially
catastrophic consequences. These are mostly children of
mothers who have received their antenatal care outside the
UK. Children with HIV may remain asymptomatic until
adolescence and early adulthood [4] and therefore present

late in their disease. In the period of 2003–2006, 18 children
were known to have died fromHIV, ninewithin onemonth of
their HIV diagnosis [5]. In order to prevent HIV associated
morbidity and mortality it is important to identify children
of HIV-positive patients who have never been HIV tested,
regardless of age.

The children of HIV patients are a historically poorly
captured demographic within UK HIV medicine services
[6, 7] for a multitude of reasons.

(1) Poor and inconsistent data collection on the children
of HIV-positive parents;

(2) Parents may be worried and feel ashamed about
potential disclosure of their HIV status to their
children;
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(3) Parents may feel anxious and guilty about having a
potential HIV-positive child;

(4) Parents and healthcare professionals may feel that a
child, who has been well for many years, erroneously
does not need testing;

(5) Healthcare professionals may have apprehensions
about the breakdown of a trusting relationship with
their patients by broaching the HIV testing of their
children.

Following the sudden AIDS related death of a 10-year-old
child born to a parent who had been in HIV care for the
previous six years, the Children’s HIV Association (CHIVA)
and the British HIV Association (BHIVA) published “Don’t
Forget the Children” in 2009 [8]. This document recomends
the following.

(1) All adult HIV services, including statutory and vol-
untary, as well as NHS and social services, must have
protocols and procedures in place to ensure that all
children of HIV-positive parents are tested for HIV.

(2) A multisector, multidisciplinary team (MDT) needs
to be identified for each HIV service, or network, and
be responsible for setting up protocols and managing
cases if and when they arise.

(3) All HIV units will need to perform a “look back”
exercise to establish the HIV status of any children
whose HIV-positive parents attend that service.

(4) All HIV services need effective operational proce-
dures and information systems to monitor this pro-
cess comprehensively.

(5) All new HIV-positive patients attending adult HIV
services should have all children identified and tested
and the information clearly documented.

(6) There needs to be joint protocols in place between
health and social care to manage those cases where
parents initially refuse, in order that these cases may
be dealt with sensitively and appropriately. A clear
pathway of referral needs to be identified within the
multidisciplinary team.

(7) The process of identifying children to performing an
HIV test is completed within a time period of 12
months [9].

Historically, patients at our unit were questioned about living
with, having children, and the children’s HIV status oppor-
tunistically. We could not find a national or internationally
agreed systematic method for implementing the “Don’t For-
get the Children” recommendations.Therefore, we developed
a new strategy to identify and test the children of HIV-
positive parents attending the North Yorkshire HIV services
led by York Teaching Hospital. We audited its effectiveness
12 months later. The aim of this report is to introduce the
strategy and to inform of the outcomes of its implementation.

2. Methods

The Strategy Implemented Was Three-Pronged. First, we
set up a regular three-monthly MDT meeting with local
paediatricians at Harrogate and York Teaching Hospital and
established a social service referral pathway should a parent
refuse to cooperate.

Secondly, we developed five HIV testing options offered
to HIV-positive parents emphasising our aim to safeguard
confidentiality. Patients could chose to have their children
HIV tested by (i) general practitioner (GP), (ii) TB services
as part of immigration check, (iii) paediatrician, (iv) provider
referral if the childwas an adult and/or sexually active, and (v)
HIV specialist nurse.

Finally we introduced a colour-coded single page pro-
forma, the Yellow Proforma (Figure 1), which was attached
to the front of all HIV patient notes for completion at their
next clinic visit. This proforma was filed in the front of
the notes once completed. This strategy was implemented
in December 2011 and audited retrospectively in December
2012. Patients were excluded from the audit process if they
were <14 years old, new patients yet to be seen, or patients
who had transferred care out of our service before 2011.
Duplicates were removed. Parents with children <18 years old
were followed up actively, while those with older children
were offered HIV testing for their children but less actively
so.

The effectiveness of this audit was measured by.

(1) Proportion of patients with completed proforma
within 12 months,

(2) Number of tested and untested children identified
within 12 months,

(3) Number of clinically well but untested children tested
within 12 months,

(4) Number of potentially unwell but untested children
tested within 7 days.

3. Results

A total of 214HIV patients attended our services; 203 patients
were eligible for inclusion in the audit. The process and
outcomes of screening these patients are depicted in Figure 2.
Table 1 shows the demographics of the 203 patients. By
12 months, 192 (94.6%) patients had completed proformas.
Reasons for non-completion of the remaining 11 were patients
not attending or clinicians forgetting. None of these patients
were known to have children who needed testing.

Using the yellow proforma (YP) helped identify a total
of 90 (46.9%) HIV patients with children, with a total of
118 offspring. The breakdown of these offspring and their
testing status is shown in Figure 3. Of the total, 74/118 (62.7%)
offspring had an adequate proof of testing available. The
remaining 44/118 (37.3%) hadnever been tested: 19/118 (16.1%)
did not require or could not be tested, leaving 25/118 (21.9%)
offspring who needed further testing. All were clinically well
at the time of identification. 10/118 (8.5%) offspring were ≤18
years old, and their parents were entered into the testing
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Figure 1: The yellow proforma (YP).

pathway. The median age of these children was 13.5 years (1–
18), and 9/10 were of Black African origin. Their parents had
been attending the local services for a median of 3.5 years
(range 0–15), and all 10 children were tested HIV negative.
Seven (70%) had been tested by the time of completion of the
audit.

The parents of three offspring were not happy to test their
child for HIV. One mother, with a history of depression,
stopped attending HIV services and would send her partner
to pick up her medication in order to avoid discussing HIV
testing of her child. She was convinced that she had an
HIV test during her antenatal care. But further investigation

revealed that the opt-out testing for HIV had not been fully
implemented during her pregnancy. Fourteen months after
implementation of the YP, she was persuaded to have her
child tested by informing her that a failure to attend would
result in an automatic referral to the social services.The child
was testedHIVnegative by the paediatricians, and themother
started engaging again with her own HIV care.

Originating from overseas, the parents of the remaining
two clinically well, but HIV untested, children reasoned that
testing them was culturally unacceptable. After implemen-
tation of the YP, they promised to test the children but
continued to find reasons for not doing so. Eighteen months
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5.1%)
Duplicate patients: 3
Transferred out of region: 5
Patient 12 years old: 1
New patients yet to be seen: 2HIV patients eligible for screening

HIV patients without offspring 
46.9%) 

Patients proforma not completed during  

All HIV patients screened for offspring   

Total HIV patients (n = 214)

Patients not included in audit (n = 11/214,

(n = 203/214, 94.9%)

audit period (n = 11/203, 5.4%)

(n = 192/203, 94.6%)

HIV patients with offspring (n = 90/192,
(n = 102/192, 53.1%)

Figure 2: HIV patients screened for offspring. A total of 214 HIV patients attend the York/Harrogate HIV services. Eleven (5.1%) were
deemed ineligible for inclusion in the audit, leaving 203/214 (94.9%) patients eligible for proforma completion. Of these, 192/203 (94.6%) had
a completed proforma. A total of 90/192 (46.9%) had offspring and 102/192 (53.1%) did not.

Total number of offspring 

Offspring adequately tested 

Offspring requiring further testing  Offspring for whom testing is not required or 

Mother HIV negative at birth: 16 (13.6%)
Offspring live abroad: 2 (1.7%)
No contact with offspring: 1 (0.8%) 

of HIV patients (n = 118)

(n = 74/118, 62.7%)

possible (n = 19/118, 16.1%)

(n = 15/118, 12.7%)

(n = 25/118, 21.2%)

(n = 10/118, 8.5%)
Offspring ≤18 Offspring ≥18

Figure 3: Breakdown of offspring of HIV patients.There are a total of 118 offspring from the 90 adult HIV patients identified to have offspring.
Of these, 74/118 (62.7%) were adequately tested; 19/118 (16.1%) did not require testing or were unable to be tested; and 25/118 (21.2%) were in
need of an HIV test. Of these, 10/118 (8.5%) were <18 years of age and were actively pursued for testing. The remaining 15/118 (12.7%) over 18
were encouraged to be tested, but less actively so.

after implementation of the YP, they were informed that their
family would be referred to social services if they did not
attend the appointment made with the paediatrician for HIV
testing. Within 18 months of identification, their children
were tested HIV negative.

The parents of the children considered to be adults
were strongly encouraged to discuss HIV testing with their

adult children. The same testing options, bar testing through
paediatrician, were offered to all families.

4. Discussion

Prior to the implementation of this new strategy and despite
the best intentions of the clinicians, children requiring HIV
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Table 1: Demographics of HIV-positive adults included in this audit
(𝑛 = 203).

Median age (range) 43 (19–76)
Gender (male : female) 146 : 57
Ethnicity

White British 140
Black African 48
Other 11
Not disclosed 4

Risk factor for infection
Heterosexual 101
MSM 63
Bisexual 13
Other 3
Unknown 23

Median length of time attending
local HIV services (range) 4 years (0–23)

testing were being missed, since parents were approached on
an ad hoc basis. Not all childrenwere identified and follow-up
of identified children was erratic and poorly documented.

We have shown that our three-pronged approach made
easy, fast, and methodical identification and testing of
children of HIV-positive patients, both retrospectively and
prospectively, possible.

The YP reminded the clinicians to address this emotion-
ally loaded subject and made documentation and followup
easy and reliable. Using the same colour coded tool for all
patients proved to patients that all patients were treated
equitably and that they hadnot been singled out as “infectious
parents.”

The paediatricians and HIV team have universally
accepted the usage of YP and coordination with the new
MDT at our unit. Eighteen months onward, none of the
MDTs have been cancelled. Progress with each untested child
was monitored and reported at each MDT until testing was
achieved. The combination of the YP tool, MDT approach,
the multiple HIV testing options, and the clear social service
referral pathway has empowered clinicians to actively and
transparently follow up the HIV testing of children living
withHIV-positive patients andmake appropriate referrals. As
a result, clinicians feel supported by this network.

By identifying parents who find testing difficult we could
focus time and resources on those particularly vulnerable
children and parents, who may have otherwise slipped
through the net and remained untested. Although three
children had not been tested within the CHIVA recom-
mended time frame of twelve months from identification, the
novel strategy allowed identification and active management
of these three cases by the MDT. None of the children
were unwell, allowing us some grace time to persuade the
parents eventually without deterring them from attending
our services or jeopardising the children’s health.

The cost and benefit of a new strategy, which led to HIV
testing of all untested children, are difficult to calculate, and

the implementation of this new strategy was not formally
costed. However it did not seem to require more funds
or time than usually spent on other auditable standards of
care recommended by BHIVA, and the process facilitated
appropriate use of resources on the children who needed
testing. All MDT members have been very enthusiastic and
proactive participants in the three monthly meetings, which
last no more than one hour. The testing process utilised
testing modalities were already in place independently but
were unified by a single referral process.

In summary, 94.5% of HIV patients had a YP completed
within 12 months. Seven out of 10 identified children needing
anHIV test had been testedwithin 12months of identification
by the YP and one child by 14months and two children of one
family by 18 months. All children were tested HIV negative
and no family needed to be referred to social services.

Despite our active efforts to test adult children, 13/15
adult children born to HIV-positive parents remain untested
but could be HIV-positive. We could not find guidelines on
testing and followup of this potentially infected cohort. Clear
guidelines as to how to offer testing to the adult childrenwith-
out breaching our duty to maintain confidentiality towards
our patients need to be developed urgently.

Universal implementation of our strategy might aid
identification of untested children of HIV-positive patients
and subsequently provide appropriate testing in a structured
and timely fashion, in accordance with CHIVA and BHIVA
guidance. A paper or electronic version of this method can
also be used to aid data collection for a national childrenHIV
testing audit.
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Background. We describe a one-year evaluation study comparing SCIL intervention of mobile provision of integrated ANC/ HIV
testing with an enhanced (SCIL+) intervention of community mobilization strategy providing conditional cash transfers (CCT) to
women’s SHG for identifying and accompanying pregnant women to mobile clinics.Methods. Twenty pairs of villages matched on
population, socioeconomic status, access tomedical facilities, and distance fromMysore city were divided between SCIL and SCIL+
interventions. The primary study outcome was the proportion of total pregnancies in these villages who received ANC and HIV
testing. Results. Between April 2011 and March 2012, 552 pregnant women participated in SCIL or SCIL+ interventions. Among
women who were pregnant at the time of intervention delivery, 181 of 418 (43.3%) women pregnant at the time of intervention
delivery received ANC in the SCIL arm, while 371 of 512 (72.5%) received ANC in the SCIL+ arm (𝑃 < 0.001); 175 (97%) in the
SCIL and 366 (98.6%) in the SCIL+ arm consented to HIV testing (𝑃 < 0.001). HIV prevalence of 0.6% was detected among SCIL
clinic, and 0.9% among attending SCIL+ clinic attendees. Conclusion. Provision of CCT to women’s microeconomic SHG appears
to significantly increase uptake of ANC/HIV testing services in rural Mysore villages.

1. Introduction

Almost three decades after the first HIV antibody test, the
vast majority of pregnant women in middle and low income
countries are still not being tested for HIV as part of their
antenatal care [1]. According to the United Nations Popula-
tionDivision, only about 26% of 125million pregnant women
in these countries learn their HIV status prior to delivery [2].
Not only is this knowledge essential to the initiation of pre-
vention of mother-to-child transmission (PMTCT) of HIV
services, but also it is an important gateway to antiretroviral
therapy for HIV infected mothers and children [3]. Despite

widespread scale-up of HIV prevention and PMTCT inter-
ventions, uptake of services remains low because amajority of
HIV-positive pregnant women continue to be unaware of
their status. Unsurprisingly, the group with least access to
HIV testing remains rural and poor women who are more
vulnerable to infection and less able to access needed services
[4].

India is among the top ten countries in the world with the
highest burden of pediatric HIV infections [5]. Of 27 million
women giving birth each year, only 6 million are tested for
HIV [6].Those with least access to prevention services live in
the country’s 600,000 rural villages. In a 2011 study, only 9%
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of rural Indian women had an HIV test during their current
pregnancy [7]. Low rates of HIV testing have been found
closely associated with a lack of accessible and affordable
healthcare [8].The 2005/2006National Family Health Survey
(NFHS III) found that only 6% of poor rural women received
prenatal care and only 13% delivered in a medical institution
[9]. Current strategies for increasingHIV testing among rural
pregnant women have been largely ineffective [10, 11]. New
strategies are needed for identifying and testing pregnant
women living in India’s more than 600,000 rural villages.

About 5,000 integrated counseling and testing centers
(ICTC) currently provide public HIV testing and PMTCT
services in India. Only 12% of these facilities are located in
rural areas where 61% of Indians live [12, 13]. A study of
Karnataka’s health infrastructure illustrates the difficulty: a
majority of rural residents were required to travel an average
of 40 km to access district-level hospitals where ICTC are typ-
ically located [13]. As a result, 63% of rural pregnant women
elect private healthcare—a problematic choice because HIV
prevention services are almost nonexistent in India’s “for-
profit” sector [14, 15]. Expectant mothers attending public
hospitals also face significant challenges. They are referred to
outside laboratories for antenatal investigations and to ICTCs
for HIV testing. Complicating things further, they are often
required to return up to three days later for results. Finally, if
they are found to be HIV infected, they must then visit a gov-
ernment Antiretroviral Therapy Centre before or after being
seen by a physician for antenatal care.The challenges are obvi-
ous. Structural obstacles including distance, expense, and fear
of HIV stigma often discourage many rural pregnant women
from ever travelling to a government hospital for antenatal
care or HIV testing [16]. Only 48% of indigenous tribal pop-
ulations, for instance, and 20% of the lowest income Hindu
women, attend public facilities where they would have access
to HIV prevention services [17]. Each step is a barrier to suc-
cessful provision of PMTCT and a serious cause for loss-to-
followup. Studies from Africa have shown that each stage in
an HIV prevention cascade results in a loss of 6–12% of
women [18].

The Saving Children and Improving Lives (SCIL) inter-
vention was developed to address many of the current barri-
ers to HIV testing among rural women in Karnataka, India.
SCIL delivers integrated antenatal care and HIV testing
services directly to rural villages usingmobilemedical clinics,
eliminating expense, reducing loss of wages, and mitigating
the difficulty of traveling to a public hospital for ANC and
ICTC center for HIV testing.The intervention also mobilizes
village support for maternal services and reduces fear of HIV
stigma among rural pregnant women. An enhanced version
of SCIL (SCIL+) adds an additional feature: conditional cash
transfers (CCT) given to local women’s microeconomic self-
help groups for assisting in mobilizing attendance at the
mobile medical clinics.

In the past, use of CCT and women’s microeconomic
self-help groups in interventions has mainly been confined
to development programs [19, 20]. With “traditional” cash
assistance, recipients receive benefits because they fall into
a particular income range or geographic area. CCT are dis-
tributed only if recipients comply with certain requirements.

For instance, CCT have been shown to increase attendance
at health screenings, nutritional education meetings, and
immunization clinics [20, 21]. Studies have shown they can
have a positive impact on infant birth weight [21] and nutri-
tional status of the infant [22]. SCIL+ uses CCT in an innova-
tive way. Typically, women’s microeconomic self-help groups
collect small amounts of money from each member and loan
it back on a revolving basis. With the SCIL+ intervention,
the entire group earns CCT that can then be loaned to mem-
bers. By identifying and accompanying pregnant woman to
ANC/HIV testing clinics, groups increase their capacity for
helping members start new businesses and pay unanticipated
expenses. As a strategy, utilizing women’s self-help groups is
also not new, but here again SCIL+ changes the current para-
digm viewing women self-help groups as a distribution net-
work instead of seeing them as a collaboration network that
helps implement interventions. This ensures dramatically
increased ANC/HIV testing coverage in rural areas.

The paper describes an evaluation study that compares
the success of SCIL and SCIL+ interventions for mobilizing
pregnantwomen forANCandHIV testing in 40 ruralMysore
district villages in the south Indian state of Karnataka.

2. Materials and Methods

Theprimary objective of the evaluation study was to examine
the effectiveness of the SCIL+ compared with the basic SCIL
intervention for increasing uptake of integrated ANC and
HIV testing services among women in rural Mysore district.
SCIL+ delivers the same community education and aware-
ness activities followed by mobile clinics offering ANC/HIV
testing as SCIL, with an additional community mobilization
strategy offering CCT to women’s microeconomic self-help
groups for identifying and accompanying pregnant women to
mobile medical clinics. We hypothesized that the “enhance-
ment” would lead to greater uptake of ANC/HIV testing as
compared to the basic SCIL intervention.

3. Ethics Review

This evaluation study was approved by the Institutional
Review Board of the Public Health Research Institute of India
(Protocol number 2011-03-26-10). All women participating in
the study gave written informed consent for ANC/HIV test-
ing.

4. Study Setting

The study was conducted from April 2011 to March 2012
in Mysore district, Karnataka. The district has a population
of 2,994,744 persons, of which 1,483,538 are female. About
58.6% of residents live in 1,332 rural villages. Annual per
capita income for rural residents is estimated at INR 16,086
(USD $322) and literacy at 63.3%, compared with an all-India
annual per capita income of INR 38,005 (USD $760) and lit-
eracy rate of 74.0% [23–25]. Rural residents aremainly Hindu
(86%), 7% Muslim, and 7% belonging to other religions.
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Figure 1: Study design for evaluating the two interventions in rural Mysore, India.

The district has a 0.8% HIV prevalence in the general popu-
lation and 1% prevalence among ANC attendees [26]. A 2009
survey evaluating HIV testing in rural Mysore district found
that 89.2% of rural women age 15–49 reported no knowledge
of an HIV testing center and 80.3% said that they never had
an HIV test [27].

5. Study Design

This study employed a quasiexperimental nonequivalent con-
trol group design to evaluate whether the SCIL+was superior
to the basic SCIL intervention for increasing uptake of ANC
andHIV testing among rural pregnant women.This design is
often used when funds are inadequate to conduct a random-
ized controlled trial but useful data can be gained by com-
paring different community-level interventions in similar
neighboring areas [28]. Both interventions were designed for
delivery at the village level, so the study compared interven-
tions in communities closely matched on population size,
socioeconomic status, access to public medical facilities, and
distance from Mysore city. Forty villages were selected from
a sampling frame of 269 villages in Mysore district that met
inclusion and exclusion criteria. To be included in the study a
village was (a) locatedmore than 10 kmoutside ofMysore city
(to ensure that study villages were rural); (b) having a popu-
lation size of 1,500–3,000; and (c) not having a public medical
facility (Figure 1).

6. Participants

The study population included pregnant women, 18 years and
older residing in a study village for more than six months.
Community education meetings emphasizing the impor-
tance of ANC and HIV testing were conducted in all study
villages prior to a mobile clinic visit. In SCIL+ villages, study
staff met with all women’s self-help groups and selected 25
groups in proximity to locationswheremobilemedical clinics
would operate, with a minimum of one group in each village.
On the day of the mobile medical clinic, pregnant women
who came to access services were screened for eligibility. All
eligible women were informed about the study and, if inter-
ested, underwent an informed consent process in a private
location.

7. Intervention Description

7.1. SCIL Intervention. The following activities comprising
the SCIL intervention were carried out two times in twenty
selected villages during the one-year study.

7.1.1. Community Education and Awareness. Meetings that
included street theatre, presentations on antenatal care and
HIV, and participatory activities were conducted in study
villages one day prior to arrival of mobile ANC/HIV testing
clinics. They were conducted in the local language of Kan-
nada and included key messages on birthing preparedness,
the importance of antenatal care and HIV testing, recogniz-
ing danger signs during pregnancy, and planning ahead for
transportation, place of delivery, and healthcare provider.
Meetings typically lasted two hours and program staff con-
ducted several times each day.

7.1.2. Integrated Mobile Antenatal Care and HIV Testing Clin-
ics. Intervention staff traveled by minivan with the equip-
ment and supplies necessary for operating a full-service
ANC/HIV testing clinic. Pregnant women typically arrived at
the clinic site prior to set-up. Staff collected locator informa-
tion from each pregnant woman to ensure communication of
their test results.Womenwere then providedwith groupHIV
pretest counseling using visual aids designed for low literacy
population [29]. Each of the pregnant women underwent an
informed consent process in a private setting. Trained inter-
viewers administered a questionnaire to each woman collect-
ing data on knowledge and attitudes about antenatal care,
HIV/PMTCT, HIV stigma, institutional delivery, and breast-
feeding. Women underwent a detailed physical examination
by a physician. A trained nurse phlebotomist collected 2mL
of venous blood for all the antenatal investigations including
blood grouping, Rh Typing, random blood sugar, hemoglo-
bin, syphilis, hepatitis B, and HIV testing. Each pregnant
woman also provided two mL of urine for prenatal inves-
tigations including protein, sugars, and white blood cells.
Finally, all women were provided iron, folic acid, and vitamin
supplements before they left the clinic.

7.1.3. Delivery of Laboratory Results and Posttest Counseling.
Within 48 hours of a mobile clinic visit, a trained counselor
returned back to the same village to deliver results for ante-
natal and HIV tests to each pregnant woman in person in
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a private location.The counselor explained the results, helped
women cope with any emotional impact of results, and pro-
vided appropriate support and referrals. Women found to be
HIV-infected were also provided antiretroviral medications
for PMTCT and given additional information about HIV-
positive women support group and health and social ser-
vices. Each person referred for additional services was then
followed up by phone within a week to find out if she had
received needed healthcare and encouraged to do so if she
had not done so.

7.1.4. Followup of Pregnant and Delivered Women. All SCIL
clinic attendees were contacted prior to the next clinic visit.
Once they delivered, they were followed up in person or by
phone within a week and again at three months following
delivery. Data were collected onmode of delivery, baby’s birth
weight, and postnatal healthcare. Information was also col-
lected on breastfeeding practices.

7.2. SCIL+ Intervention. The following activities comprising
the SCIL+ intervention were carried out two times in twenty
selected villages during the one-year study. The 20 villages in
the SCIL+ program received services identical to those in the
SCIL intervention along with the following additions.

7.2.1. Social Mobilization Using Women Self-Help Groups.
Prior to implementation of the interventions, program staff
met with all women’s microeconomic self-help groups in
SCIL+ program villages to explain the intervention. Groups
that expressed interest and capacity to participate (i.e., having
at least 10 active members, regular meetings, and a self-help
group bank account) were registered to participate in the pro-
gram. Two weeks prior and again one day before each mobile
medical clinic, women’s self-help group leaders were notified
and reminded of the upcoming medical clinic. Each time a
self-help group member accompanied a pregnant woman to
the mobile clinic, they were given vouchers that the group’s
treasurer could redeem for a cash amount equivalent to USD
$2.00.

8. Data Analysis

The primary outcome of the study was to estimate the pro-
portion of pregnant women in the SCIL and SCIL+ inter-
ventions who received antenatal care and HIV testing. The
denominator for the proportion, the total number of pregnant
women in villages during the study period,was obtained from
a report provided by the India National Rural HealthMission
(NRHM) on all pregnant women registered with the NRHM
in these villages from the beginning of April 2011 to the end of
March 2012. Data analysis was carried out in Stata 12.0 (Stata
Corporation, College Station, TX).

9. Results

Between April 1, 2011 and March 31, 2012, 76 community
awareness programswere conducted in the villages. Programs
were open to all adults, and participation was encouraged

Table 1: Reasons for not attending the mobile medical clinics in the
two intervention groups in rural Mysore, India.

Reasons SCIL
intervention SCIL+ intervention

Gone to mother’s house for
delivery 91 79

Already delivered 8 45
Already received antenatal
care 13 7

Went to hospital for
antenatal care 1 6

Miscarriage/aborted 2 15
Relocated residence 2 9
Refused to attend 120 1
Total 237 162

among spouses and other family members to increase sup-
port formaternal healthcare.Meetingswere attended by 1,634
residents (480 men and 1154 women) of SCIL villages and
1,479 occupants (535men and 944 women) of SCIL+ villages.

A total of 418 pregnancies were identified in SCIL villages.
While 24 of the pregnancies (5.7%) had not been registered
with NRHM, 181 (43%) attended one or more SCIL clinics.
All women underwent pretest counseling, and 175 (96.7%)
agreed to HIV testing and received their results after posttest
counseling. Six women refused HIV testing as they had
recently been tested for HIV and did not want to be tested
again. An HIV prevalence of 0.6% was found among partici-
pants in the SCIL study arm.

In the SCIL+ arm, 512 pregnancies were identified with
133 (26%) not registered with the NRHM. About 371 (72.5%)
attended at least one medical clinics. Attendees were accom-
panied by 197 members of 22 women’s self-help groups.
Among the pregnant women who attended the medical
clinics, 366 (98.6%) agreed on pretest counseling and had
their HIV testing done. All of them received their results after
posttest counseling. Five women refused to get tested forHIV
as they had already been tested.. An HIV prevalence of 0.9%
was detected among SCIL+mobile clinic attendees. In SCIL+
arm, 67% more pregnant women received antenatal care and
HIV testing.The reasons for not attending themedical clinics
in the two interventions are reported in Table 1.

10. Discussion

Currently almost 80% of pregnant women in India fail to
receive an HIV test during their pregnancy [6]. This is a
significant public health issue in India because almost 50,000
HIV infected Indian women,mostly living in rural areas, give
birth annually without the benefit of interventions to prevent
vertical transmission of HIV. Recent studies have shown that
as few as 9% of rural women receive HIV testing during their
pregnancy [7]. Framed in this way, both SCIL and SCIL+
interventions with 43% and 72% uptake of HIV testing,
respectively, show great promise for increasing uptake of life-
saving interventions such as PMTCT.
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Further research is needed to explore the efficacy of the
SCIL and SCIL+ interventions using a randomized controlled
trial. The question of how the cost of mobile delivery of ANC
and HIV testing to rural areas compares with the expense
of lifetime provision of antiretroviral drugs for HIV-infected
infants and the social and medical costs of maternal and
infant morbidity and mortality will also require additional
study before the interventions are considered more widely.

This study has the following several weaknesses. (a) Due
to financial limitations, SCIL and SCIL+ intervention teams
were only able to visit study villages twice during the one-year
study. For this reason, one-third or more of women who were
pregnant during the period were unlikely to have been able
to access the mobile medical clinics. (b) In contrast to a true
experimental design, this study lacked random assignment.
Without this, internal validity is reduced, and causal claims
are difficult to make [30]. (c) We did not compare SCIL or
SCIL+ to the current standard of care, so we were unable to
infer how interventions increase uptake of ANC and HIV
testing compared with services that were currently being
offered. (d) A quasi-experimental design is unable to ensure
that study arms are equivalent, so intervention arms may
have differed in important ways that influenced results. For
instance, although we found that the SCIL+ intervention per-
formed better, there is no definitive way of determining if this
was because of a superior intervention or whether there were
other biases or unmeasured confounding.

Despite these limitations, the evaluation study has several
important strengths. It is the first study we know of that
involved CCT to women’s microeconomic self-help groups
instead of self-help group members. Importantly, the meth-
ods studied could also be applied to a wide range of inter-
ventions in both public health and the development areas. In
addition, quasi-experimental designs like the ones used here
are used to explore interventions under real-world situations
increasing external validity to study data.

11. Conclusion

There is a critical need for novel solutions to increase uptake
of ANC and HIV testing among rural pregnant women
in India and other low and middle income countries. The
SCIL and SCIL+ interventions both show great promise for
increasing uptake of ANC and HIV testing and reducing
mortality and morbidity among expectant mothers and their
infants.
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