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Evidence-based behavior change interventions addressing health systems must be
identified and disseminated to improve child health outcomes. Studies of the efficacy
of such interventions were identified from systematic searches of the published
literature. Two hundred twenty-nine of the initially identified references were judged
to be relevant and were further reviewed for the quality and strength of the evidence.
Studies were eligible if an intervention addressed policy or health systems inter-
ventions, measured relevant behavioral or health outcomes (e.g., nutrition, childhood
immunization, malaria prevention and treatment), used at least a moderate quality
research design, and were implemented in low- or middle-income countries. Policy
or systems interventions able to produce behavior change reviewed included media
(e.g., mass media, social media), community mobilization, educational programs
(for caregivers, communities, or providers), social marketing, opinion leadership,
economic incentives (for both caregiver and provider), health systems strengthening=
policy=legislation, and others. Recommendations for policy, practice, and research are
given based on fairly strong data across the areas of health service delivery, health
workforce, health financing, governance and leadership, and research.

In June 2013, USAID and UNICEF convened an Evidence Summit on Enhancing
Child Survival and Development in Lower- and Middle-Income Countries by
Achieving Population-Level Behavior Change. For the Summit, evidence review
teams examined published peer-reviewed and gray literature across a wide range
of social and behavior change dimensions impacting child survival and development.
The purpose was to identify effective, proven interventions that could contribute
to the goal of reducing child mortality and ensuring healthy child survival and
development (Fox & Obregón, 2014). One of those dimensions is the subject of this
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article—social and behavior changes that are facilitated by interventions targeting
health systems and health policies. Other dimensions included in other reviews in this
issue of the journal are changes produced by caregivers (Elder et al., 2014) and com-
munities (Farnsworth et al., 2014), and changes that are affected by cross cutting
forces such as gender (Kraft, Wilkins, Morales, Widyono, & Middlestadt, 2014),
and stigma and discrimination (Nayar, Stangl, de Zalduondo, & Brady, 2014).
The important role of health care systems in low- and middle-income countries
(LMICs) is gaining greater attention in global health discussions (Mills, 2014). This
article attempts to analyze the evidence for the role of health systems in effective
behavior change through the lens of the World Health Organization’s health systems
building blocks (service delivery, health workforce, information, medical products,
vaccines and technology, financing, leadership, and governance).

Health policies can be related to any of these building blocks. The quality of ser-
vice delivery and health workforce development are the most visible aspects of the
health system that affect behavior—for example, the quality of service delivery
can influence the behavior of the client or patient. Likewise, the health workforce,
especially the knowledge, attitudes, and behaviors of providers, has an impact on
the behaviors of the clients or patients. The impact of the other building blocks
are less obvious, but also can be important, for example the way information is pro-
cessed and shared and the ways medical products, vaccines and technologies are
priced, regulated, distributed or promoted. Health financing and performance based
incentives have a clear impact on patient or client behavior since cost of services
(e.g., price or subsidies) affects their demand and use. Leadership and governance
can also affect behaviors, for instance in the way program delivery is negotiated
and implemented based on the characteristics and needs of the community or on
policies determined by international funders or at the ministerial level.

Where appropriate, and where information is available, these building blocks are
applied to the review of the evidence across the main areas of child health and develop-
ment: healthy timing and spacing of pregnancy, antenatal care, prevention of mother-
to-child transmission (PMTCT) of HIV, neonatal survival and health, and early child
development (nutrition=micronutrients, prevention and treatment of diarrhea=
pneumonia=acute respiratory infections, malaria prevention and treatment, and child-
hood immunization). An earlier Evidence Summit considered the role of both user and
provider financial incentives on maternal health care, which also affects infant survival
and development. The results of that Evidence Summit can be found in a special journal
issue (Stanton, Higgs, & Koblinky, 2013) but will not be reviewed again here.

The method for identifying the evidence is described in more detail in a separate
article in this supplement (Balster, Levy, & Stammer, 2014). The process involved a
wide search and screening of articles on multiple databases, and a call for evidence.
An emphasis was placed on finding studies conducted in LMICs. The authors of this
article conducted an initial relevance review on the identified papers related to health
systems and policy. Of the initially identified references, 229 were further reviewed for
the quality and strength of the evidence. When available, recommendations and con-
sensus reports from international agencies and professional associations were also
considered. The identified references were distributed among the members of the
evidence review team by health topic, with an effort to match it to their expertise.

Healthy Child Survival and Development

Healthy Timing and Spacing of Pregnancy

Healthy timing and spacing of pregnancy helps women and families make informed
decisions by delaying the first pregnancy and spacing or limiting subsequent
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pregnancies to ensure the health of newborns and mothers. The World Health
Organization recommends four key behaviors to increase healthy outcomes: prevent
pregnancy occurring (a) before 18 years of age, (b) less than 24 months after a live
birth, (c) less than 6 months after an induced abortion or miscarriage, (d) after 34
years of age. The authors examine the evidence on effective interventions at the
health system level to achieve any of these behaviors.

Preventing Pregnancy Before 18 Years of Age
The role of service delivery in preventing pregnancy before 18 years of age was high-
lighted in a review of 73 studies by Kirby (2002), who analyzed effective approaches
to reduce adolescent unprotected sex, pregnancy and childbearing. Among the pro-
grams that had positive effects were four health clinic studies that (a) gave clear mes-
sages on sexual and contraceptive behaviors and (b) included one-on-one counseling
between a medical provider and a teenage patient. In the same year, DiCenso,
Guyatt, Willan, and Griffith (2002) published a review of 26 randomized control
trials to reduce unintended pregnancies. The authors found that, although primary
prevention strategies did not reduce the number of pregnancies in young women,
there were significantly fewer pregnancies in young women who received multifa-
ceted intervention programs rather than a single intervention. A review by Oringanje
and colleagues (2009) found that combining education and improving use skills and
access to contraceptives lowered the rate of unintended pregnancy among adoles-
cents. In the area of financing, a World Bank publication on the use of conditional
cash transfers in Pakistan found that adolescent girls who received stipends were
more likely to delay marriage and pregnancy (Independent Evaluation Group,
2011). Another intervention focused on the effectiveness of unconditional and
conditional cash transfers on marriage and pregnancy in adolescent Malawian girls.
At the end of a 2-year intervention, results showed that unconditional cash transfers,
relative to conditional transfers, decreased the likelihood of adolescent girls being
married or pregnant by about one fourth and one half, respectively. In Nicaragua,
adolescent girls who received vouchers at schools had a significantly higher use
of modern contraceptives than did nonreceivers of vouchers, and those receiving
vouchers in their neighborhoods had higher use of condoms during their most recent
sexual contact (Meuwissen, Gorter, & Knottnerus, 2006).

Spacing of Pregnancy
The role of health systems to promote spacing after a live birth was studied in India
as part of a program that included well-organized formative research for a health
promotion campaign, and as part of the reorganization of service delivery, training
and monitoring of community health workers (CHWs). Sixteen focus groups and 30
in-depth interviews were held with newly married men and women or first time
parents to identify key messages and barriers to contraception. On the basis of this
formative research, different educational campaigns were developed for young
women, husbands, and mother-in-laws, as well as for supervisors of CHWs.
The CHWs visited villages to introduce birth spacing as a health intervention.
The educational campaign resulted in higher use of contraceptives for spacing
among pregnant women in the experimental area compared with the control area
(Sebastian, Khan, & Roychowdhury, 2010).

Six additional journal articles and three unpublished papers were identified
through the evidence search process. The six articles reviewed included standard-
days method of contraception (Gribble, Lundgre, Velasquez, & Anastasi, 2008);
community-based maternity care (Kumar et al., 2008; Kwast, 1995); adolescent
postabortion care (McCarraher et al., 2010); and maternal, neonatal, and postnatal care
(Colbourn, Lewycka, Nambiar, Phoya, & Mhango, 2012; Warren, Mwangi, Oweya,
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Kamunya, & Koskei, 2009). Two of the articles focused on improving the supply of
health care services, and four articles describe implementation of an integrated
ecological approach, focusing on both the supply and demand side. The research
method varied across studies: two pre=post designs, two descriptive studies, a client-
centered efficacy evaluation, and a cluster-randomized controlled efficacy trial. The
interventions in the six articles focused on three strategies: strengthening health
services, promoting healthy behaviors, and implementing policy interventions. In
general, the effective interventions focused on community mobilization; educational
programs for caregivers, communities and providers; working with opinion leaders;
and strengthening health systems.

The evidence for strengthening health services by improving service delivery,
health workforce, information delivery, and access to essential medical products
and technology suggests that well-functioning and humane health facilities will
attract clients even if they have to pay. Linking community, public health, and hos-
pital systems through standing relationships enhances service delivery, thus improv-
ing referral and use of facilities, as well as integrating HIV and family-planning
services (Zimba et al., 2012). Increasing the reach and skill level of government
health workers and involving community-based reproductive health workers
enhances the capacity of the health workforce by providing primary health services,
increasing community knowledge, and offering immediate access to reproductive
health services and HIV=AIDS prevention and care (Creanga, Bradley, Kidanu,
Melkamu, & Tsui, 2007; McCarraher et al., 2010).

The evidence also suggests that training in knowledge and skills, as well as super-
vising health providers to improve how they provide health care and counsel clients
about healthy timing and spacing of pregnancy increases the effectiveness of provi-
ders. Equipping providers with prepackaged messages may facilitate such interaction
(Warren et al., 2009). Family-planning counseling during postnatal visits provides
optimum opportunities for this type of counseling (Colbourn et al., 2012; Zimba
et al., 2012). There is strong evidence in support of involving CHWs in rural or sub-
urban areas in the promotion of family planning, along with meeting other primary
care community needs such as breastfeeding, immunization, sanitation, home-based
neonatal care, vitamin A, infant feeding, handwashing, antiretroviral therapy for
pregnant HIV-positive women, clean delivery, water treatment, and safe storage
(Naimoli, Frymus, Quain, & Roseman, 2012). Providing effective and efficient obste-
tric services in the community affects both service supply and demand illustrating
how well-planned use of information and facilitated access to essential medical pro-
ducts and technology are necessary to build successful community obstetric care,
although the process is complex.

Overall, there has been demonstrated success with financial incentives, such as
stipends and unconditional cash transfers, to keep girls in school and thus delay mar-
riage and pregnancy. Regarding the spacing of pregnancy, there is strong evidence
to support the involvement of CHWs in health promotion activities in rural and
suburban activities.

Preventing PMTCT of HIV

PMTCT of HIV is an important way to halt a leading cause of childhood mortality.
In 2011, 330,000 infants were infected with HIV through mother-to-child trans-
mission, and only 57% of the estimated 1.5 million women infected with HIV who
were pregnant that year received effective antiretroviral therapy to prevent trans-
mission to their fetuses and infants (Joint United Nations Programme on HIV=
AIDS, 2012). Antiretroviral therapy can prevent more than 95% of transmission dur-
ing pregnancy (World Health Organization, 2010). Twenty-six articles were reviewed
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for the quality of evidence. Of these, only nine articles included evidence of health
outcomes and=or behavior change related to PMTCT, plus we found a more recent
article published since the literature search.

An important study in Kenya identified system issues as even more obstructive
than stigma in preventing access and uptake of PMTCT services (Kinuthia et al.,
2011). Systems issues included service delivery (not providing opt-out testing,
unavailability of services as a result of lack of care provided in the community, cost,
and poor follow-up for facility-based deliveries of women found to be infected with
HIV) and unconstrained access to essential medical products. A nationwide PMTCT
strategy addressing most of the World Health Organization’s six building blocks,
with buy-in at all administrative and service-delivery levels of the health system,
and consistent provision of laboratory tests was critical to Jamaica’s success
improving testing and adherence to treatment in pregnant women, and thereby
reducing mother-to-child transmission rates to less than 2% (Christie & Pierre, 2012).
National managers developed policies and strategies that included strong leadership;
training; strengthened health services for PMTCT, women, and children; research;
and multiple collaborations with local, national, and international partners.

Thailand’s national PMTCT program, which began in 1998—the first-ever
program implemented in a resource-poor country—was successful largely because
of good information about systems performance, including early, strong and consis-
tent monitoring of the program, as well as strong data management (Kanshana &
Simonds, 2002). In addition, to promote maternal-to-child prevention behaviors,
women received HIV tests, and special funds were available to pay for the test should
any woman not be able to afford it, thus eliminating the cost hurdle.

In order to motivate as many women as possible, and facilitate their enrollment
into effective PMTCT programs, it is important to ensure that HIV testing
is available and accessible through antenatal care as well as in general health care
services. The 2007 Ethiopian national PMTCT guidelines, which included opt-out
or provider-initiated testing and counseling during antenatal care, exemplifies the
importance of strategic policy frameworks. However, lack of effective oversight
may have prevented it from being widely implemented. Recent research found that
provider-initiated testing and counseling during antenatal care greatly increased
rates of testing (Malaju & Alene, 2012).

Stigma and gender issues related to HIV are recognized barriers to people being
tested for HIV (Kraft et al., 2014; Nayer et al., 2014). Another significant bottleneck
to adequate service is the lack of knowledge among key health staff. To help address
these problems, China, in 2003, created a comprehensive HIV prevention, care
and treatment program geographically focused on rural, resource-poor, and ethnic
minority areas. The program set norms and standards at both national and local
levels using a strategic policy framework, impacting provider behaviors and service
delivery (Han et al., 2010). Program activities were developed on the basis of local
needs and using multisectoral collaboration among various ministries, including
health, security, and the Food and Drug Administration.

Along with ensuring that women have the widest access possible to HIV testing,
enrolling and retaining women with HIV into treatment programs is also critical.
Many low-income countries face difficulties getting women into treatment based
on older treatment protocols which had problems in obtaining CD4 counts, used
vertical programs that locate antenatal and HIV care in different clinics (often far
apart), long wait times for both types of care, and high transportation costs (Chi
et al., 2012). A new treatment protocol, Option Bþ (Schouten et al., 2011; World
Health Organization, 2012), developed in 2011 and adopted by the World Health
Organization in 2012, helps reduce these barriers to enrollment by beginning lifelong
triple antiretroviral therapy for all women infected with HIV who are breastfeeding
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or pregnant. In Malawi, implementing Option Bþled to a 748% increase in pregnant
or breastfeeding women enrolling in treatment programs and 77% adhering to the
treatment 1 year later, similar to the rate for adults who were previously enrolled
(Centers for Disease Control and Prevention, 2013). This remarkable improvement
in PMTCT behaviors was achieved through key health system and policy changes,
including decentralizing antiretroviral therapy provision to health centers where
antenatal care is provided (access to services), training health center staff on HIV
treatment, adding Efavirenz to nearly all treatment regimens (access to essential
medical products), sustaining quarterly visits by Ministry of Health staff to clinics
to monitor the program, and data collection to monitor and evaluate the program
(Centers for Disease Control and Prevention, 2013).

Neonatal Survival and Health

Although the neonatal mortality rate in low- and middle-income countries has
declined since 2000, in 2010 more than 3 million newborns died in the first month
of life (World Health Organization, 2011). Significant improvements have been
made in Asia and Latin America, but in Sub-Saharan Africa progress has been
slower. We reviewed more than 40 articles specifically related to neonatal survival
and health published in peer-reviewed journals, 26 of which met the quality review
criteria. The evidence supports three types of policy and health system interventions,
mostly focused on systems delivery and personnel training, to promote healthy
behaviors. The two types of evidence-supported interventions are improving access
through integration within and among services, and having an effective and respon-
sive workforce that includes training and monitoring health care workers.

Improving Access Through Integration Within and Among Services
Primary care systems that are integrated and organized to provide services at
different levels of complexity, with free or low cost, a strong community component,
education and technical support for ground workers (volunteer or paid), and triaging
systems to detect and transfer higher risk cases to a health center of higher com-
plexity have been shown to be effective in increasing antenatal care, immunization
rates, postnatal birth control, and malnutrition. An example of these systems is
presented by Abel (1992) in a study of the Rural Unit for Health and Social Affairs
in Vellore, India. The program achieved immunization coverage between 80% and
90%, antenatal coverage of 85%, and 55% postnatal contraception.

Amaouzou, Habi, Bensaid, and Niger Countdown Case Study Working Group
(2012) also showed the effect of ecological approaches for neonatal survival in a study
assessing the effect of government policies supporting universal access, provision of free
health care for pregnant women and children, and decentralized nutrition programs in
Niger. Similarly, Baqui and colleagues (2008) showed a 34% lower neonatal mortality
after postnatal home visits, with 75% of the reduction seen in homes visited within the
first 3 days of birth, as part of a large-scale community-based integrated nutrition
and health program in northern India. Strong results have been also documented
for programs in rural West Java (Alisjahbaba et al., 1995) and India (Al-Rafay &
Al-Sharkawy, 2012), which provide training of informal and formal health care
workers, making services more accessible, and promoting community health education.

Having an Effective and Responsive Workforce: Training and Monitoring
Health Care Delivery Workers
Training personnel to apply evidence-based protocols to improve health care
delivery has been shown to produce a strong impact on neonatal survival and health.
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Al-Rafay and Al-Sharkawy (2012) used a quasi-experimental design to assess an
intervention to improve neonatal intensive care unit nursing care, significantly
improving nurses’ knowledge and practices. The most significant components of this
program were comprehensive guidelines for neonatal intensive care unit nursing care
and checklists to verify the implementation of such guidelines. Berglund, Lefevre-
Cholay, Bacci, Blyumina, and Lindmark (2010) also reported significant improve-
ment in maternal and infant outcome when staff were trained on the evidence-based
guidelines of the World Health Organization Effective Perinatal Care package to
decrease induction and augmentation during labor, and reduce hypothermia in the
infants. Allen and Jeffrey (2006) reported that an evidence-based teaching program
for service providers in rural Nepal consisting of four short lectures and interactive
skills stations produced a 100% increase in the measurement of infant length and
head circumference, charting percentiles, and documentation of structured history
and examination. They also found a 71% increase in administration of vitamin K
at birth, and a 94% increase in assessment of hypoglycemia. With an educational
intervention with physicians in Bangladesh, Akter, Heller, Smith, and Milly (2009)
also found significant improvement in the appropriate use of antimicrobials in
pediatric services.

There is also strong evidence supporting the implementation of the World Health
Organization Essential Newborn Care course among traditional birth attendants,
nurses, and doctors in Guatemala, India, and Sri Lanka (Garcés et al., 2012; Goudar
et al., 2012; Kumar et al., 2008; Senarath, Fernando, & Rodrigo, 2007; Thomas et al.,
2009). Essential Newborn Care has also been used successfully with other health
care personnel training interventions including a nurse training program in Cairo
(Berglund et al., 2010), a training program in 14 hospitals in India to improve man-
agement of birth asphyxia (Deorari, Paul, Singh, & Vidyasagar, 2001), a 10-month
intensive training for doctors and nurses in Macedonia (Jeffery et al., 2004), intensive
education for traditional birth attendants to reduce neonatal tetanus in Thailand
(Chongsuvivatwong, Bujakom, Kanpoy, & Treetrong, 1993), and training CHWs
and traditional birth attendants to safely manage uncomplicated cases of neonatal
pneumonia in India (Bang, Bang, Morankar, Sontakke, & Solanki, 1993).

Training personnel and establishing and monitoring the use of evidence-based
practices to control nosocomial infections are particularly relevant in the reduction
of neonatal mortality. Calil, Marba, Von Nowakonski, and Tresoldi (2001) docu-
mented the efficacy of measures to control colonization and nosocomial infection
by multidrug resistant bacteria. The entire health care team was trained to help to
reduce cross-colonization and rationalize the use of antibiotics. A similar inter-
vention educating pediatricians on antibiotic prescribing, applying an antimicrobial
spectrum chart and using guideline-based antibiotic prescribing at the Beijing
Children’s Hospital found a significant increase in rational use of broad-spectrum
antibiotic and reduction in bacterial resistance (Ding et al., 2008). Darmstadt and
colleagues (2005) evaluated a low-cost comprehensive infection control program
emphasizing staff and caregiver education about measures to decrease risk of
contamination, particularly through the use of handwashing, proper disposal of
infectious waste, strict asepsis during procedures, and prudent use of antibiotics,
finding a decline of 61% in culture-proven sepsis and 50% in deaths. Other evidence
supporting training for the control of nosocomial infections include a parent edu-
cation program in Argentina (De Gentile et al., 2001), a surveillance and targeted
interventions program in Algeria (Atif et al., 2009), staff education and implemen-
tation of evidence-based infection control measures in Lithuania (Gurskis et al.,
2009), education, reinforcing hand hygiene, antibiotic restriction, and infection
control measures in Turkey (Hosoglu, Hascuhadar, Yasar, Uslu, & Aldudak,
2012), and stepwise introduction of an evidence-based intervention and intensive
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and continuous education of neonatal intensive care workers to reduce catheter-
associated bloodstream infections in Brazil (Resende, Brito, Abdallah, & Gontijo
Filho, 2011). Overall, there is strong evidence supporting the implementation of
the World Health Organization Essential Newborn Care course and infection
control measures.

Early Childhood Development

Child development is traditionally seen as including the related developmental
components of social-emotional, sensory-motor and cognitive skills (Grantham-
McGregor et al., 2007; Shonkoff, Richter, van der Gaag, & Bhutta, 2012; Walker,
et al., 2007; Walker et al., 2011). Healthy child development is closely linked with
the common problems of poverty and malnutrition. Although precise estimates
for rates of healthy child development in developing countries is lacking, and the
only available data for development is in the cognitive realm, Grantham-McGregor
and colleagues (2007) have conservatively estimated that more than 200 million chil-
dren younger than the age of 5 years are failing to reach their cognitive potential.
Although these findings paint a bleak picture for the millions of children developing
in these environments, research with humans and animals has highlighted the plas-
ticity of the brain and improvements in functioning that can be achieved with early
intervention.

In the developed world, attention to the use of the health system and policies has
become well established for addressing issues of optimal child development (Garner,
Shonkoff, & Committee on Psychosocial Aspects of Child and Family Health
Committee on Early Childhood Adoption and Dependent Care, 2012; Independent
Evaluation Group, 2011). Current best practices encourage health care providers to
promote early development, as well as use systems for early identification and man-
agement of developmental delays and disabilities. In addition, policy efforts, such
as the United States’ Early Intervention system, are designed to change provider
and caregiver behaviors and provide community supports and services for the identi-
fication and treatment of delays and disabilities that allow children to reach their full
developmental potential. These programs have been initiated because of the under-
standing that, for most of the world, the health care system is the only institutional
venue that has the potential to reach all young children (Independent Evaluation
Group, 2011), and that the longer remediation is delayed, the more costly it becomes
(Baird, 2011; Heckman, 2008).

Research on interventions to improve health care systems and implement policy
efforts in LMIC to support child development is in its infancy. Research in this area
falls into one of three areas: assessment, treatment, or policy. After review, 40 papers
were selected to provide support for this section, with findings in each of these areas
are subsequently described.

Assessment and Identification of Developmental Delays
At present, there are no globally accepted indicators of child development (Engle
et al., 2007; Oringanje et al., 2009), which has stymied efforts to monitor progress
and provide accountability in assessments of child development. Even without glo-
bally recognized measures, there is evidence that health care providers are aware
of the importance of early childhood developmental assessment. Although awareness
is a first step toward changing provider behaviors, training is necessary to translate
it into accurate problem identification (Ertem et al., 2009; Lejarraga et al., 1997;
Scherzer, 2009). These findings have led to efforts to train health care providers
to identify healthy and abnormal child development and positive effects have been
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found for provider knowledge of child development and confidence in assessment
(Meuwissen et al., 2006; Sebastian et al., 2010). Challenges to sustaining these assess-
ments were the lack of provider time and a referral system for children who were
found to have delays (Meuwissen et al., 2006).

Access to Treatment
Behavioral interventions to improve parental behaviors that enhance child develop-
ment must address a number of dynamic and interrelated health, nutrition, and
developmental factors that extend well beyond traditional health care settings. The
majority of child development interventions from health systems target intellectual
and physical stimulation, often paired with nutritional assistance. Most of this
research has taken place in Bangladesh or Jamaica and has generally been delivered
in the home by CHWs with limited educational attainment who are given additional
training before beginning the intervention and then supervised by a child develop-
ment professional (Eickmann et al., 2003; Grantham-McGregor, Powell, Walker,
Chang, & Fletcher, 1994; Grantham-McGregor, Schofield, & Powell, 1987).
Behaviors targeted in these interventions included stimulation and interaction
through play activities and enriching verbal interactions (talking and singing)
between the caregiver (usually the mother) and child. Target children were either
malnourished (Nahar et al., 2009; Powell, 2004; Powell et al., 2004), stunted
(Grantham-McGregor, Powell, Walker, & Himes, 1991; Grantham-McGregor,
Walker, Chang, & Powell, 1997), low birth weight (Meeks Gardner, Walker, Powell,
& Grantham-McGregor, 2003), or poor (Powell & Grantham-McGregor, 1989).
Effects for the interventions on child development, especially in the cognitive realm
were significant across studies and populations, with the only exception being
children from families whose home visits were only monthly (no effect observed).
Children began receiving the interventions between the ages of 6 and 24 months with
no effect found for age at enrollment (Walker, Chang, Powell, & Grantham-
McGregor, 2004).

Additional research in China (Jin et al., 2007), South Africa (Potterton, Stewart,
Cooper, & Becker, 2010) and India (Nair et al., 2009) has focused on providing
support for caregiver behaviors that promote child development during health care
visits. Similar to home-visit programs, caregivers were taught to stimulate their chil-
dren through counseling and demonstrations. Interventions were delivered by
trained health care professionals. The effects on cognitive development in all three
trials were significant, although one trial was limited by a lack of blinding in the
assessment (Joint United Nations Programme on HIV=AIDS, 2012).

Policy Frameworks
One of the more recent policy strategies to enhance childhood development is the
adoption of preschools, both formal and community based (Oringanje et al.,
2009). Preschools generally include formal and informal support for all three major
components of healthy child development, as well as including nutritional supple-
mentation. Although the research is clear that early childhood education is not just
a downward extension of primary education, and that critical caregiver behaviors
that provide high quality stimulation and interactions through play are essential
for enhancing early childhood development (Hindin, Christiansen, & Ferguson,
2013), few trials of these preschools have been done in LMICs. Nonetheless a large
scale example from Bolivia highlights the potential for this work. Behrman, Cheng,
and Todd (2004) found that enrollment before 24 months in the program was related
to increased motor development, language skills, and psychosocial interaction after
13–18 months of participation, with benefits decreasing as children enrolled at older
ages.
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Policies supporting financial incentives, in the form of conditional cash trans-
fers, have also been offered by multiple countries as a mechanism for promoting
caregiver behaviors that enhance child development (Glassman et al., 2013). More
specifically, conditional cash transfers have been used with low-income families
around the world to encourage caregivers to use preventive care visits, seek vaccina-
tions, and attend educational programs. Although these programs have many docu-
mented outcomes, including reductions in household poverty, increased child
attendance in school, and utilization of well child visits to health care, the evidence
for an effect on child development has been limited (Lagarde, Haines, & Palmer,
2007). According to Gertler (2004), work in Mexico suggests that the effects have
been strongest for children who were poorest when entering the program.

Prevention of Pneumonia, Acute Respiratory Infection, and Diarrhea

A central reason hindering the achievement of the millennium development goal of
reducing deaths in children is the persistence of pneumonia and diarrhea as the lar-
gest causes of morbidity and mortality from infectious diseases, with an estimated
1.3 million and 700,000 child deaths respectively in 2011 (Chopra et al., 2013).
Forty-one articles that met relevance and quality review criteria for inclusion in
the analysis were reviewed. The evidence was synthesized by outcomes, themes
and subtopics, thus is limited and its strength is moderate, mainly the result of the
lack of rigorous evaluations for the behavioral change interventions implemented.

Interventions for the Prevention and Treatment of Diarrhea
A recently published systematic review of the evidence (Bhutta et al., 2013) in The
Lancet showed the effectiveness of various potential preventive and therapeutic
interventions against childhood diarrhea and pneumonia, along with relevant deliv-
ery strategies. The Lives Saved Tool model was used to organize service delivery and
assess the effect on mortality when these interventions are applied to a scale of at
least 80%. Assuming that immunization rates reach at least 90%, the authors esti-
mate that 95% of diarrhea deaths and 67% of pneumonia deaths in children younger
than 5 years could be eliminated by 2025, at a cost of US$6.7 billion. It is important
to note that new delivery platforms and expanded community platforms can help
reach this result in an equitable fashion.

On the basis of the evidence, numerous caregiver and health provider behaviors
have been effective for the treatment of diarrhea (Bhutta et al., 2013; Chopra et al.,
2013; Pariyo, Gouws, Bryce, & Bumham, 2005). Health promotion interventions to
increase the use oral rehydration salts and home fluids are recommended, as their use
demonstrated reduced diarrhea mortality by 69%.

Interventions for the Prevention and Treatment of Pneumonia
Bhutta and colleagues (2013) estimated potential cost-effectiveness of targeting the
same set of interventions to address neonatal and child mortality within wealth quin-
tiles for Bangladesh, Ethiopia, and Pakistan. The effect of various evidence-based
interventions is greatest in the poorest quintiles. The authors also examined the effect
of reaching the poorest individuals by promoting prevention and early treatment
behaviors through community-based platforms, and focused on three strategies:
breastfeeding promotion, scale up of zinc or oral rehydration salt interventions,
and case management of pneumonia by deploying community health workers in
these strata. The model showed that if 90% coverage were achieved for these three
interventions, 64% of diarrhea deaths and 74% of pneumonia deaths could be
averted in the poorest quintiles in the three countries assessed.
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Acute Respiratory Infections
Reduction of indoor smoke exposure has the potential to reduce lower respiratory
tract infections in children younger than 6 years of age. Although no clear estimates
exist about the morbidity and mortality caused by smoke from wood or coal burn-
ing, exposure to environmental tobacco smoke increases the risk of acute lower res-
piratory disease in young children by 1.5- to 2-fold (Chen, 1989, 1994; Chen, Li, Yu,
& Qian, 1988). Evidence from developed countries suggest that strict smoke-free
policies in the community increase adult quit rates, and reduce children’s exposure
to environmental tobacco smoke as measured by cotinine levels in saliva, though
not among children whose parents smoke inside their homes (Akhtar, Currie, Currie,
& Haw, 2007; Akhtar, Haw, Currie, Zachary, & Currie, 2009; Task Force on
Community Preventive Services, 2001). The Framework Convention on Tobacco
Control identifies several highly effective health system and policy based interven-
tions to reduce smoking prevalence (World Health Organization, 2003).

Improving Coordination
There is some evidence that implementation of the World Health Organization
Integrated Management of Childhood Illness approach, focusing on health worker
training, health systems improvements, and health promotion through family and
community activities, can result in increased care-seeking behaviors for illness, more
children younger than 6 months of age being exclusively breastfed, and reduced
prevalence of stunting (Arifeen et al., 2009). Similarly, there are data demonstrating
the effectiveness of training health care workers on ARI case management, using
interactive techniques and ensuring continuous medical equipment and drug supply,
coupled with community educational and snowballing approaches (Anh et al., 2000).

Training and Educating Providers
The reviewed evidence suggests that the most effective health interventions include
education programs for communities and families, specialized training for health
workers, and ongoing supervision and resources (e.g., medications and supplies) that
support first-level health workers (Callaghan-Koru et al., 2013; Pariyo et al., 2005).
Some limited evidence suggests positive effects of Collaborative Quality Improvement
programs to increase compliance with standards (Franco &Marquez, 2011). There is
also some evidence that behavior change efforts that use multiple strategies—such as
handwashing promotion strategies that provide instruction, modeling, social sup-
port, and soap—have greater impact than more limited behavior change approaches
(Briscoe & Aboud, 2012).

Providers must be trained in prevention and treatment protocols to improve
their knowledge and skills and eliminate improper behaviors such as automatic pre-
scription of antibiotics for watery diarrhea. Employing interactive training
methodologies (Akter, Heller, Amith, & Milly, 2009; Gutierraz et al., 1994), job aids
(Elder et al., 1992) and posttraining dialogue and support have demonstrated prom-
ise as effective behavior change strategies. Educational programs for neonatal inten-
sive care unit staff on hand hygiene can contribute to reductions of nosocomial
pneumonia, and systematic use of surveillance data with staff feedback loops can
improve compliance rates (Atif et al., 2009). Improving case management and sup-
portive supervision are also shown to help. In contrast, creative strategies including
handwashing songs, artistic posters and promotion of key phrases through music
and art have not shown to be effective means of increasing adherence to handwash-
ing protocols among health care workers in a newborn intensive care setting (Neves
et al., 2006).
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Nutrition, Including Micronutrients and Breastfeeding

Interventions to mitigate against the adverse effects of malnutrition have implica-
tions for both short- and long-term health promotion and disease prevention, and
can facilitate economic development through improved work and productivity (Belli,
Bustreo, & Preker, 2005; Victora et al., 2008).

Interventions That Target the Most at Risk: Children Younger Than 5
Years of Age and Pregnant and Lactating Women
A primary focus of the global research, program, and policy agenda on infant and
child nutrition has been on strategies to promote essential behaviors such as
initiation and duration of exclusive breastfeeding and the use of nutritionally
adequate and complementary feeding practices. While issues affecting a mother’s
feeding choice for an infant remain complex, a review of programs to improve
exclusive breastfeeding behaviors for the first six months of life indicate that success
is dependent on community support, trained personnel, an evaluation feedback
information system, and defined program strategies (Bhandari, Kabir, & Salam,
2008). Structured policy frameworks, such as the Baby Friendly Hospital Initiative,
along with contact before and immediately after giving birth, increase the rates of
early initiation of breastfeeding and exclusive breastfeeding for six months, as
recommended by the World Health Organization (Beake, Pellowe, Dykes, Schmied,
& Bick, 2012; Dyson, McCormick, & Renfrew, 2005; Feed the Future, 2013; World
Health Organization, 2003).

Proper complementary feeding practices are dependent on dietary diversity
ensuring that children 6 to 24 months old consume nutrient-dense foods and
age-appropriate quantities of macro- (calories, fat, carbohydrates and proteins)
and micro- (vitamins and minerals) nutrients. These food-based approaches are
more effective and sustainable than targeting individual nutrients (Prasad,
Chakraborty, Yadav, & Bhatia, 2013; Pridmore & Carr-Hill, 2011). Mainstream
approaches, such as building and expanding infrastructure, are less effective than
comprehensive, multisystems approaches that address the physical, sociocultural,
economic, and political environment at improving diet (Carrera et al., 2012; Dyson
et al., 2005). Effective interventions engage participants through a variety of
evidence-based techniques, such as prompt recall, social support, and materials
and media messages (Aboud & Signla, 2012; Gupta, Goel, Shah, & Misra, 2012).
A key component to sustained health systems strengthening is an effective moni-
toring and evaluation system with valid and robust nutrition indicators to identify
areas for improvement and assess the nutritional status of the population at large
(Labadarios, Steyn, Mgijima, & Daldla, 2005).

Interventions That Address the Effective Interaction and Integrations Among Systems
Research suggests that the nutritional context is more complex than previously
thought and, most prominently, the emergence of the ‘‘dual burden’’ of over- and
undernutrition in individuals and populations present a particular challenge (Ihab
et al., 2013). The ability to address this dual burden requires a systems approach that
is inclusive of all agencies=stakeholders throughout the chain including effective and
integrated interactions among health, agricultural, and economic systems (Beake
et al., 2012; Pearson & Ljungqvist, 2011; United Nations Summit, 2010a). A compre-
hensive health systems approach builds technical and health care delivery capacity
and improves access to disease prevention strategies and evidence-based standards
of care and treatment (Aboud & Signla, 2012; World Health Organization, 2010).
Strong health systems also incorporate robust monitoring and evaluation activities
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that track population-level nutrition needs, detect services that are ineffective, and
identify implementation concerns (Wuehler & Ouedraogo, 2011).

The coexistence of both over-and underweight populations targeted for inter-
ventions to improve nutrition presents a significant conundrum. Increasing evidence
shows that as obesity-related problems become more predominant in resource con-
strained settings around the world, due consideration must be given to the potential
of reducing undernutrition in some populations while inadvertently exacerbating
issues linked to overnutrition in others (Garmendia, Corvalan, & Uauay, 2013;
Gupta et al., 2012; Victora et al., 2008). Additional research examining the intersec-
tion between these two issues could help strengthen health systems and improve
nutrition globally. Due consideration should also be given to the potential inter-
actions among food insecurity, malnutrition, noncommunicable and infectious dis-
eases, all of which may coexist within a given individual or population. Moreover,
implementation research is needed to more fully appreciate both the opportunities
and barriers to scaling up effective, cost-efficient interventions and to gauge their
long-term impact (Leroy et al., 2010; UNICEF, 2009). Data garnered from such
efforts will inform and strengthen health systems and reduce the burden of
malnutrition thereby improving the health of women, infants, and children.

Interventions That Scale Up Evidence-Based Approaches
Sound principles in nutritional assessment and evidence-based interventions such
as food fortification, single=multiple micronutrient supplementation, and improved
dietary diversity are examples of the public health toolkit for addressing malnu-
trition. These approaches can prevent and reduce nutrient deficiencies and track
potential safety concerns (Bhutta, 2008; Bruyeron, Denizeau, Berger, & Treche,
2010; Yang & Huffman, 2011). They are also cost-effective and, where appropriate,
easily incorporated into existing health systems (Bhutta, 2008; Bruyeron et al., 2010;
Mannar & Sankar, 2004; Population Services International, 2011; World Health
Organization, 2010b; Wuehler & Ouegraogo, 2011). Iodine-fortified salt exemplifies
the potential value of an effective and successfully implemented policy and health
system nutrition intervention. Salt iodization has been instrumental in ameliorating
the effect of iodine deficiency on cognitive development through its use in nearly
every country in the world (Anderson, de Benoist, & Rogers, 2010; Wu, Liu, Li,
& Clar, 2002). Incorporating fortification, supplementation, and dietary diversity
activities into health systems can reduce malnutrition as long as they are safe,
account for the needs of the population (e.g., areas with high rates of malaria or non-
communicable diseases), are evidence-based, and have strategies for monitoring and
evaluation that include relevant health outcomes (Bruyeron et al., 2010; Wirth et al.,
2012; Yang & Huffman, 2011).

Economic incentives, such as conditional cash transfer programs, have been
increasingly popular as a way to alleviate poverty and incentivize parents to invest
in their child’s long-term health and well-being (Fernald, Gertler, & Neufeld,
2009; Glassman et al., 2013). These programs, when integrated into existing health
services, have been shown to improve linear growth, reduce anemia, and increase
dietary diversity and consumption of nutrient-dense foods especially among
low-income infants and children (Leroy, Gadsden, Rodriguez-Ramirez, & de Cossio,
2010; Leroy et al., 2008; Rivera, Sores-Alvarez, Habicht, Shamah, & Villalpando,
2004). However, design differences among various programs make it difficult to
compare them (Lagarde, Haines, & Palmer, 2007; Paes-Sousa, Santos, & Miazaki,
2011). Because of these variations, there is no consensus about eligibility criteria,
urban or rural targeting, and implementation guidelines (Leroy et al., 2010). To date,
most conditional cash transfer programs have been implemented in middle-income
countries in Latin America; more rigorous research is needed to assess what impact
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these programs could have in low-income countries with less effective health care
systems (Leroy et al., 2010; Glassman et al., 2013).

Immunizations

Evidence for the health impact and cost-benefit for investment in vaccination pro-
grams to reduce mortality and morbidity in children younger than 5 years of age
is very strong (Akumu, English, Scott, & Griffiths, 2007; Garmendia et al., 2013;
World Health Organization, UNICEF, & World Bank, 2009). Yet, despite extra-
ordinary progress, almost one in five children remains unprotected against vaccine
preventable diseases. The World Health Organization has estimated that an
additional 2 million deaths a year could be prevented by 2015 among children
younger than 5 years of age if all the vaccines now available against childhood
diseases were widely adopted, and if countries could raise vaccine coverage to a
global average of 90% (World Health Organization, 2012b). This section focuses
on reviewing evidence on health system and policy-related behavior change initia-
tives aimed at enhancing immunization uptake (directly and as part of more complex
interventions).

Global Policies and Initiatives That Shape National Immunization
System Investments, Design, and Behaviors
Global policies aimed at achieving universal immunization for all children were first
agreed on in 1977 as an essential element of the World Health Organization strategy
Health For All by 2000. The Expanded Program on Immunization was established
as the mechanism to achieve universal access to all relevant vaccines for all people at
risk. The Expanded Program on Immunization and its related polices have cata-
lyzed, supported, and shaped all national vaccination systems (www.who.int/
immunization/policy/en/index.html). Most recently, global goals and milestones
have been established through the Global Immunization Vision and Strategy
2006–2015 and the Global Vaccine Action Plan 2011–2020 and other international
agreements. All of these policies and plans include expert-generated peer-reviewed
recommendations for communication and advocacy activities related to behavior
change (World Health Organization, UNICEF, & World Bank, 2009).

Global initiatives and ‘‘tools’’ developed to help countries overcome barriers to
expanded immunization include the Reaching Every District strategy (Vandelaer,
Bilous, & Nshimirimana, 2008; World Health Organization, 2014) and the
Integrated Management of Childhood Illness strategy (http://www.who.int/
maternal_child_adolescent/topics/child/imci/en). Reaching Every District was an
intervention designed specifically to improve key components of immunization
services including planning, outreach, community mobilization, supervision, and
monitoring in select districts. The Integrated Management of Childhood Illness is
a broader initiative and has three components: improving case management
practices (behaviors) of health workers (especially in outpatient health facilities),
strengthening health systems, and promoting (behavioral change related to)
community and family health practices.

Several significant controlled studies have looked at the effect of both Reaching
Every District and Integrated Management of Childhood Illness programs in differ-
ent LMICs (Ryman et al., 2011). In a 2-year evaluation of the Reaching Every
District intervention in Assam, India, while vaccination uptake data in intervention
districts showed no difference from controls, process data indicated significant
improvements in program quality in the intervention districts. Integrated Manage-
ment of Childhood Illness initiatives (for providers and community groups) have
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also undergone extensive evaluations. In controlled studies related to the provider
training components in Benin and different States in India (Rowe et al., 2009), the
Integrated Management of Childhood Illness training was found to consistently
enhance knowledge and performance of providers. However, there is concern about
sustainability of these strategies since they require continuing supportive supervision,
adequate essential supplies and regular monitoring.

National Initiatives—Primary Health Care Surveillance
There is evidence that strengthening primary health services can lead to increased
vaccination uptake (Rocha & Soares, 2010). Since the mid-1900s, for example, Brazil
has initiated a Family Health Program (a family doctor, a nurse, an assistant nurse,
and six community health agents) to bring primary health care into communities.
This has resulted in a drop in infant mortality from 48 per 1000 to 17 per 1000.
Vaccine coverage for diphtheria, pertussis, and tetanus vaccine has also increased
to more than 95% coverage for children less than one year old in selected municipa-
lities (Harris & Haines, 2010).

Surveillance systems are essential for monitoring (e.g., disease prevalence, out-
breaks, adverse effects) of immunization programs in both normal (John, Samuel,
Balraj, & John, 1998) and refugee camp settings. In the latter, data can be used to
direct community based public health interventions to control common infectious
diseases and reduce high mortality rates among refugees while placing a minimal
burden on health workers (Marfin et al., 1994).

Shaping Provider Capacity to Promote and Deliver Vaccination Services
(Supply) and Consumer Demand
A recent review by the UNICEF India Country Office and the Population Council
concluded that adherence to childhood immunization schedules depends on demand
generation, and supply of services. Each component alone cannot make significant
impact to increase complete immunization coverage therefore, no single strategy
can be found which is effective in isolation (UNICEF, 2013). Comprehensive inter-
ventions that address both suppliers and demanders appear to work best. What fol-
lows is a sampling of evidence-based interventions targeting both side of the supply
and demand equation.

Supply Side: Training Primary Health Care Workers and Understanding Patient
Perceptions. A pretraining and posttraining study in Turkey (Uskun, Uskun,
Uysalgenc, & Yagiz, 2008) found that continuing education of primary health care
workers related to vaccination issues can lead to increased vaccination coverage.
The training included information about vaccines, national vaccination schedule,
cold chain and management, planning and regulation of immunization, tracking
the trends and increase in vaccination coverage, and immunization recording. Key
findings showed that duration of the training program, where it is held and how well
the trainers perform affect the post-workshop test scores of the trainees.

In a controlled study in Thailand (Chongsuvivatwong, Bujakorn, Kanpoy, &
Treetrong, 1993), training traditional birth attendants in sterile techniques for
umbilical cord cutting and the correct method of dressing the umbilical stump was
as effective as two doses of tetanus vaccination in reducing incidence of neonatal
tetanus. Training CHWs and peer educators, using Integrated Management of
Childhood Illness curricula and other tools, has been shown to have a positive
impact on knowledge, attitudes, and practices in diverse settings (Thompson &
Harutyunyan, 2009). In a randomized control trial in Sudan (Loevinsoh &
Gareaballah, 1992), a simple system (re)design (i.e., moving vaccination service
very close to general practitioners’ consultation rooms), or having the doctor write
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a prescription recommending vaccination, increased vaccination uptake by 55%
amongst unvaccinated children seeking curative care.

A variety of studies have focused on helping health care workers to better
understand and support parents of children who have incomplete or no vaccinations.
An essential element for informing this understanding is the gaining of insight
into people’s perceptions. A variety of studies (Favin, Steinglass, Fields, Banerjee,
& Sawhney, 2012; Streefland, Chowdhury, & Ramos-Jimenez, 1999) support
identifying and addressing system=provider and consumer barriers such as health
staff attitudes and practices, reliability of services, false contraindications, parents’
beliefs and knowledge, fear of side effects, and conflicting priorities.

Demand Side. Social mobilization and public education initiatives (Zhang et al.,
2011) as part of a comprehensive education and information package including the
training of doctors and Expanded Program on Immunization staff can lead to
a significant increase in public and provider knowledge, attitudes and practices
and support smooth integration of a new vaccine into the Expanded Program on
Immunization. In addition, the use of a home-based medical record has been shown
to be positively correlated with increased tetanus toxoid immunization in pregnant
women in an eight-country World Health Organization collaborative study (Shah
et al., 1993).

Vaccination campaigns have been shown to be highly effective. In Uganda they
led to a 93% decline in measles morbidity, interrupted indigenous measles virus
transmission and benefited routine immunization (Mbabazi et al., 2009). A unique
feature of this campaign was the inclusion of supplemental products including
vitamin A and albendazole for deworming. In selected districts, additional interven-
tions included supplemental tetanus immunization for girls and women of childbear-
ing age and=or praziquantel for schistosomiasis. Involvement of political, religious
and traditional leaders in mobilization activities for the campaigns, and the resulting
rapid reduction in measles cases, helped to build public confidence in immunization
services and in health services in general. Similar findings are reported for a nation-
wide rubella-measles immunization campaign in Haiti (Lacapère et al., 2011).

A special campaign in the Bihar State in India, called Muskaan Ek Abhiyan
(The Smile Campaign; Goel et al., 2012), led to a 16–26% greater vaccination uptake
than in the control areas. The main strategies of the Muskaan campaign were
increasing access to immunization sessions, enhanced inter-sectoral coordination
between the Departments of Health, and Women and Child Development, training
of trainers, with alternate vaccinators to counter the shortages, community women
group involvement in awareness generation, strengthening of monitoring and
supervision mechanisms, and provision of performance-based incentives to service
providers.

Malaria

Despite evidence for reductions in malaria deaths worldwide, the disease is still far
from being eradicated and, in malaria-endemic countries, a large proportion of child
deaths are directly or indirectly attributable to this infection. After malaria eradi-
cation programs were abandoned 50 years ago, the disease resurged as a worldwide
epidemic with the emergence of insecticide resistant and drug resistant parasite
strains and vectors. This resurgence was in great part associated with poverty,
political instability, and poor health systems, infrastructure, and equipment. Twelve
malaria articles that met the evidence review team relevance and quality review
criteria for inclusion in the analysis were reviewed. Evidence of the outcomes has
been synthesized by four themes and subtopics subsequently shown. The evidence
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is limited and its strength is moderate, mainly as a result of the lack of rigorous eva-
luations for the behavior change interventions implemented. From the articles
explored, however, we have adequate insight into interventions that are effective
in promoting behavior changes for malaria prevention and treatment in different
countries across Africa.

Improvement of Provider Behavior to Optimize Patient-Provider
Interactions and Increase Provider Compliance and Performance
A systematic follow-up reminder to health workers after on-the-job professional
training can help change and sustain malaria care provider’s behavior, operating
at the action and maintenance stages of behavior change. A cluster-randomized con-
trolled trial of an intervention to improve health worker malaria case management
was implemented in Kenya. Health workers were trained and were subsequently sent
text messages with reminder information about malaria medication. These consid-
erations resulted in sending two messages per day for five working days. The findings
showed significant improvements in correct medication management, which included
correct dosing and counseling, both immediately after the intervention and 6 months
later as compared with baseline data (Jones et al., 2012). Health workers said being
kept up to date was an important factor influencing practice.

A similar study in Tanzania to evaluate short-term effects of a one-to-one edu-
cational intervention approach aimed at improving the private sector’s practices,
compliance, and performance in using the national treatment guidelines for malaria
and other common childhood illnesses showed a significant impact on prescribing
and dispensing practices of drug stores for some common childhood illnesses. About
90% of shops prescribed to clients the approved first-line anti-malarial drug for
uncomplicated malaria, as compared with only 55% of the control shops (Nsimba,
2007).

Similarly, a low-cost outreach educational program in Kenya to improve the
private sector’s compliance with malaria guidelines by training and providing job
aid to district’s wholesalers showed that 32% of shops receiving job aids prescribed
sulfadoxine-pyremethamine, as compared with only 3% of the control shops
(Tavrow, Shabahang, & Makama, 2003).

Raising Awareness and Knowledge of Different Methods to Improve
Malaria Prevention and Treatment
Community interpersonal communication is effective in increasing the uptake of
malaria prevention and treatment. A study in Burkina Faso involved training a core
group of mothers and supplying CHWs with antimalarial drugs specially packed
in age-specific bags and containing a full dose of treatment (Pagnoni, Convelbo,
Tiendrebeogo, Cousens, & Esposito, 1997). The proportion of mothers seeking help
from anyone in the village (primarily a CHW) for their child’s malaria episode
increased from 21% at baseline to 54% at the end of the study. In addition, use of
chloroquine and paracetamol for treatment rose from 25% to 46%. In another study
in Burkina Faso, four health centers were assigned to community promotion in
addition to intermittent preventive treatment of malaria in pregnancy using
sulfadoxine-pyrimethamine (IPTp-SP) and eight were randomly allocated to either
IPTp-SP (intervention) or weekly chloroquine (control). The promotional campaign
resulted in a major increase in IPTp coverage, with two thirds of women at delivery
having received more than two doses of SP. The proportion of women having
received at least two doses was significantly higher in the arm with the promotion
(70%) compared with the arm without (49%; Gies et al., 2008).
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Promotion of Care-Seeking and Use of Health Services
Improving referral advice in the community can be a powerful complement to other
malaria case management strategies. A Tanzanian study compared the clinical
course of illness and time taken to reach a hospital from a concurrently conducted
study that emphasized rapid referral to a group of pediatric patients admitted to
the same hospital whose parents followed routine behavior (Gomes et al., 2010).
The intervention group had a prereferral treatment of artesunate and received mes-
sages from health professionals that stressed the importance of rapid referral. The
most relevant findings were that parents of sick children from the intervention study
transferred their children to the hospital following the advice they were given, but
only somewhat faster than the control group. It is critical to address barriers to com-
pliance as a central focus of health promotion communication interventions. Strate-
gies for an intervention tested in Malawi evolved from community-based formative
research undertaken to learn about the local concepts of malaria and issues sur-
rounding malaria prevention and treatment during pregnancy (Helitzer-Allen,
Macheso, Wirima, & Kendall, 1994). The formative research found that many
women complained about the taste of chloroquine, therefore the intervention com-
pared distributing a sugar-coated chloroquine tablet, changing the health education
message during antenatal sessions, and combining the two strategies. The change in
use of chloroquine, from the baseline percentages in Weeks 1 and 2 was 64% when
the product was changed and 45% when the health education message was improved.

Conclusions and Recommendations

We next summarize the conclusions from each topic area (pneumonia=diarrhea,
neonatal survival, nutrition, PMTCT, malaria, healthy pregnancies, and immuniza-
tions) classified by the World Health Organization Health System Building Blocks of
health system delivery, health workforce and health financing, leadership, and
governance. They contain topic specific and general conclusions.

Health Service Delivery

Organizing and integrating primary care systems to provide services at different
levels of complexity is a health service delivery policy strongly supported for virtually
every one of the topics reviewed. The evidence reviewed supports the importance of
integrating and=or linking services to improve triaging systems to detect and transfer
higher risk cases to a health center of higher complexity and to improve the efficacy
of service delivery appeared particularly critical for the promotion of healthy timing
and spacing of pregnancy, PMTCT, neonatal survival and health, prevention and
treatment of acute respiratory infections and diarrhea, immunizations, and malaria
prevention and treatment. The evidence also supports policies and system changes
that expand free or low cost access to health care and that foster strong community
involvement in the delivery of health services, including volunteer or paid com-
munity health workers in these activities.

The evidence also suggests that particular service delivery policies might further
accelerate improvement in child survival. For example, some HIV studies show that
expanding opt-out or provider initiated testing and counseling or eliminating the
voluntary feature of the counseling and testing may lead both to greater numbers
of at-risk individuals being tested and infected individuals seeking treatment, as well
as improved survival rates for the vulnerable infants of these parents. Similarly, the
first ‘‘1,000 days’’ strategies, including structured programs and contact before and
immediately after giving birth to improve the initiation and duration of exclusive
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breastfeeding and use of complementary feeding practices should also increase child
survival rates.

In general, there is sufficient evidence from LMICs supporting service delivery
policies that accelerate improvement in child survival and development by imple-
menting a comprehensive health systems approach with (a) defined strategies aligned
with treatment protocols, (b) structured community support, (c) trained personnel,
and (d) an evaluation feedback system.

Recommendation 1
Research has shown that evidence-based policies and well-organized health systems
can contribute to positive health and development outcomes for children younger
than 5 years of age when (a) health services are offered at different levels of com-
plexity (e.g., early detection, triage, and linkage to the appropriate service), (b) access
is free or low cost, (c) a strong community component is included, and (d) education
and technical support is provided for CHWs (volunteer or paid).

Health Workforce

The evidence suggests that providing the necessary personnel to implement programs
and training these personnel to apply evidence-based protocols will contribute sig-
nificantly toward improving health care delivery and child survival. At the same
time, research shows that training is most effective when paired with the following
accelerating strategies: (a) evaluations that assess the behavior changes that occur
after these trainings, (b) regular follow-ups and reinforcements, (c) monitoring the
use of the evidence-based protocols, (d) supervising providers—including CHWs—
to guide them on how best to provide health care and counsel clients. The evidence
is particularly strong in support of training and monitoring of health personnel to
control nosocomial infections in neonatal intensive care units, the prevention and
treatment of acute respiratory infections and diarrhea, and the early detection and
treatment of malaria. A significant number of studies reviewed relied on trained
CHWs to deliver health interventions. These studies demonstrate that CHWs can
be effectively used in outreach and delivery programs if they are provided with
adequate education, support, monitoring, and connections to health professionals.
Because CHWs are often trusted sources in prevention activities, providing early dis-
ease detection, dispensing prudent and essential medications, and triaging patients
requiring more intensive medical care. Research on approaches to enhancing
CHW performance was the topic of another recent evidence summit (Naimoli,
Frymus, Quain, & Roseman, 2012).

Recommendation 2
The studies strongly support the provision of training, technical support and
monitoring for health professionals, paid CHWs and volunteers towards improving
caregiver behavior related to antenatal care, immunization rates, postnatal birth
control, malnutrition, and the prevention, detection of warning signs, basic early
treatment, and timely and appropriate referral in cases of acute respiratory infection,
diarrhea, and malaria.

Recommendation 3
Training personnel to apply evidence-based protocols, paired with follow-up (e.g.,
using text messages), and monitoring the use of such protocols effectively promote
behaviors that improve child survival and healthy development.
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Health System Financing and Leadership and Governance

The evidence directly addressing how to improve the financing and governance of
health systems was weak or not available. Health system policies that focus only on
voluntary HIV counseling and testing may limit utilization of these services and
thereby program effectiveness. Other studies have found that conditional cash trans-
fers are effective in promoting behaviors that improve the nutritional status and
healthy development of young children. In addition, there is evidence that systematic
quality management at district, facility and community levels using more holistic
models of health systems support have a positive impact on behaviors that can
further reduce acute respiratory infections and diarrhea in young children. Other
well-structured and effective global health initiatives that include leadership and
governance components include the first ‘‘1,000 days’’ strategies (www.thousanddays.
org) such as the World Health Organization Essential Newborn Care training
program, ‘‘Child Friendly Hospitals’’ program, Lives Saved Tool, Reaching Every
District strategy, and the Integrated Management of Childhood Illnesses strategy.

Recommendation 4
The data show that systematic quality management has important effects at district,
facility and community levels. Using more holistic models of health systems support
is recommended for accelerating behavior change at the different levels.

Recommendations for Research

. Most existing research has examined the effectiveness for particular health
interventions, with scant description of the health systems and policy supports
required. In addition, there is little research on factors needed to sustain effective
programs. To address this gap, researchers may need to translate evidence-based
interventions into constituent health systems supports and required policies, using
a health systems model such as the World Health Organization Building Blocks,
or another conceptual or theory-of-change model.

. Additional research is needed to identify health systems supports and policies
required to sustain behavior change at a population level that lead to improved
public health outcomes.

. There is a need to evaluate national programs based on behavior change
outcomes, and not just knowledge-based outcomes.

. Implementation research is needed to more fully appreciate both the opportunities
and barriers to scaling up effective, cost-efficient interventions and to gauge their
long-term impact.

Limitations

On the basis of the evidence gathering method used for this review, the findings
reported here have important limitations. For example, the publications reviewed
did not yield evidence of structural interventions, overall system reforms or
programs implemented by other systems (e.g., financing, agricultural) with demon-
strated specific effects on behaviors related to the eight issues and health practices
and diseases previously described. Neither were there publications of studies on
sustainability, scaling, and replicability that advanced to the final steps. The struc-
ture of the evidence review did not favor the inclusion of qualitative research, which
may have contributed to the exclusion of relevant studies. Last, health systems and
policy interventions used in high income countries were not included.
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